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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEIMETA

1.1. O6aacTh NPpUMEHEHHUS IPOTPAMMBI:
Pabouast mporpaMma sIBISIeTCSl 4aCThIO MIPOTPAMMBI MOJTOTOBKH CIIEIIMAIUCTOB CPETHETO
3BEHA.

1.2. MecTo npeaMeTra B CTPYKType 00pa30BaTe/IbHOM MPOrpamMMbI:

VYuebHblil mpeMeT BXOAUT B COCTaB 0011e00pa30BaTeIbHbIX IPEAMETOB, POPMHUPYEMBIX U3
oOsi3arenbhoi  mpeametrHoit obmactu PI'OC COO «EcrecTBeHHO-HAay4YHBIE TNPEAMETHI» U
u3yyaercs Ha 6a30BOM ypOBHE.

1.3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHMSI MPeAMeTAa:

Hean: dopMupoBaHME y CTYICHTOB MPEACTABIECHUS O XUMHYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAyYHOM KapTUHbl MHpa KaK OCHOBBI IPUHSATHS PELICHUH B J>KU3HEHHBIX U
MIPOU3BOACTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTO MTOBEICHUS B PUPOTHOM CpELE.

3apaum:

1) chopmupoBaTh NOHUMAHHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XMMHUYECKHX IMPOLECCOB U
ABJICHUM B OKpYXarolled Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH (POPMYJIbI HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB,
YPaBHEHMsSI XMMHUYECKMX peaklui, OOBSICHATh HX CMBICI, HHTEPHPETHPOBATH DPE3YJIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHMS MPOCTEHIINX XMMHYECKHX IKCIEPUMEHTAIbHbIX
HCCIIEIOBAaHMI ¢ COOTIOIEHUEM TTPABUIT 0€3011aCHOT0 OOPAICHHS C BEIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHUS HCIOJIb30BAaTh MH(OPMALIMIO XUMUYECKOTO XapaKTepa U3 PasIUYHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHUS TPOTHO3UPOBATH TIOCIEJICTBUS CBOEH NEATEIBHOCTU H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) cpopmMupoBaTH MOHUMaHUE 3HAUMMOCTH JOCTHKEHUH XUMUUECKON HayKU U TEXHOJIOT U
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

JInuHoOCTHBIE Ppe3yJbTAThl OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHON  MpPOTrpamMmbl
oOyJaronMucs  JODKHBI  OTpa)xkaTh  TOTOBHOCTh M CIHOCOOHOCTh  OOYyYaromuxcs
PYKOBOJCTBOBAThCA CHOPMUPOBAHHON BHYTPEHHEN MO3HUIMEN IUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXJIEHUH, COOTBETCTBYIOILIUX TpPaJIULIUOHHBIM
[IEHHOCTSIM POCCHICKOTO OOIIeCcTBa, paclIMpeHNe KU3HEHHOTO OIBITAa U OMbITa JESTEILHOCTH B
MIPOIIECCEe pealM3allii OCHOBHBIX HAIpaBJICHUH BOCIUTATEILHOM JIEATSIBHOCTH, B TOM YHCIIE B
YacTH:

2PasHCOAHCKO20 60CRUMAHUA:

— chopMHpPOBAHHOCTh TPAKIAHCKOW TO3MIIMH OOYYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

— OCO3HaHHME CBOUX KOHCTHUTYIIMOHHBIX IIpaB H 065[33HHOCTCI\/'I, YBAXXCHHUEC 3aKOHa M
IIPABOITOPSIJIKA;

— TPUHATHE TPAJAUIMOHHBIX HAIMOHAIBHBIX, OOIICYETIOBEYECKUX T'yMAaHUCTUYECKUX U
JAEMOKPAaTUUICCKHUX HeHHOCTeﬁ;

— TOTOBHOCTH IMPOTHUBOCTOSTH HJACOJIOTMH IKCTPEMH3Ma, HaIlMOHaIn3Ma, KceHohoouw,
TUCKPUMHUHAIIMHU 10 COIUAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM MPU3HAKAM;

— TOTOBHOCTH BECTH COBMECTHYIO NESTEIHLHOCTh B MHTEpECaxX I'PakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIPABICHHH B 00IIC00pa30BAaTEIbHON OpraHU3alyy U JIETCKO-FOHOIIECKUX
OpTraHHu3aluiIx;
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— YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU HMHCTUTYTAMU B COOTBETCTBHU C HUX
GYHKIUSAMU 1 Ha3HAUCHUEM;

— TOTOBHOCTb K 'YMaHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH;

nampuomuuecko20 60CRUMAHUA:

— copMHpPOBAHHOCTh POCCHMCKOW TIpakJAaHCKOM HWIACHTUYHOCTH, MaTPUOTU3MA,
YBa)K€HUS K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH niepesi PoauHo, ropaocTy 3a CBOM Kpaid,
cBoto Ponuny, CBOM SI3bIK U KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOIO Hapoja
Poccuu;

— TIICHHOCTHO€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, HMCTOPUYECKOMY H
MPUPOJHOMY HACIEAMIO, TAaMATHHKAM, TpaaulusM HapoaoB Poccum, noctmxenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYJIE;

— wuuedHas yOeXJICHHOCTh, TOTOBHOCTh K CIyXeHH0O U 3amuTe (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

0YX08HO-HPABCMEEHHO20 60CNUMAHUA:

— OCO3HAaHUWE JYyXOBHBIX LICHHOCTEN POCCUMUCKOTO HApOAa;

— ¢chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBE/ICHNUS,

— CIOCOOHOCTD OLIEHUBATh CUTYALIMIO M IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYYIIEro;

— OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJUTENSIM U (WJIM) APYTMM WICHAaM CEMbH,
CO3/IAaHUIO0 CEMBbH HA OCHOBE OCO3HAHHOT'O MPUHSTHUS LICHHOCTEN CEMENHOM )KM3HH B COOTBETCTBUH
¢ TpaauuusMu HapoaoB Poccuu;

ICMemu4ecKo20 60CRUMAHUA:

— 9CTETHYECKOE OTHOIIEHUE K MUPY, BKIIOYAst SCTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

— CHOCOOHOCTH BOCIPHUHUMATH PA3JIUYHBIC BUIBI UCKYCCTBA, TPATUIIUU U TBOPUYECTBO
CBOEr0 U JPYTUX HAPOJOB, OMIYIIATh YMOIIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;

— yOeXIeHHOCTh B 3HAYMMOCTH JJIsI TUYHOCTH M OOIIECTBa OTEYECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;

— TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

¢uzuueckozo socnumanus:

— chopMHupoBaHHOCTH 3I0pOBOTO U 0Oe30macHOro oOpasza >KW3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO;

— ToTpeOHOCTh B (U3MYECKOM  COBEPIICHCTBOBAHUM,  3aHATUSAX  CIIOPTUBHO-
03/I0POBUTEIILHOM JCSITEIIBHOCTHIO;

— AaKTHBHOE HETMPHUATHE BPEOHBIX MPHUBBIYEK W HWHBIX (OpM TNpPUYMHEHHUS Bpena
(bU3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

mpyo06020 60CNUMAaHUA:

— TOTOBHOCTbH K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

— TOTOBHOCTh K AQKTHUBHOM JESATENBHOCTH TEXHOJOTMYECKOM U COLUAIbHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJHATH
TaKyI JIeSITeIbHOCTB;

— HHTEpecC K pa3inyHbIM cepam mpodeccnoHaNbHON AeITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU Beei
KU3HHU;

9IK0J102UYECKO20 6OCRUMAHUA:



— chopMHPOBAHHOCTh AKOJOTHMYECKON KyIbTYphI, MOHMMAHHE BIUSHUS COLUAIHHO-
SKOHOMHUYECKMX MPOILIECCOB HA COCTOSIHUE MPUPOJHONM W COLHUAIBHOW Cpelbl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

— IUJIJAHMPOBAHUE W OCYIIECTBICHHUE JCHCTBHI B OKpYKAIOIIEH Cpeie Ha OCHOBE 3HAHMUS
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

— aKTHUBHOE HENIPUATHE JEHCTBUN, IPUHOCSIIMX BpEl OKPYXKAIOILIEH Cpene;

— YMEHHME  NPOTHO3UPOBATh  HEOJATONPUSTHBIE  SKOJOTMYECKHE  IOCIEICTBUS
MPEAIPUHUMAEMBIX AEHCTBUI, IPEAOTBPALIATh UX;

— pacUIMpEHHUE OIbITA JEATCIIbHOCTH SKOJOTHYECKON HAMPABICHHOCTH;

UEHHOCMU HAYUHO020 NO3ZHAHUA:

— chopMHpPOBAaHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAayKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JIMAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

— COBEpIICHCTBOBAHME  S3BIKOBOM M  YMTATEIbCKOM  KYJIbTYphl Kak CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUPA;

— OCO3HAaHUWE IEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO IESITEIbHOCTh MHAMBHUIYAJIbHO U B TPYIIIIE.

MeTtanpeamerHsie Ppe3yJbTaTbl OCBOCHHUS OCHOBHOM 00Opa3oBaTENbHON MPOTrpaMMBbI
JOJIKHBI OTPAXKATh:

Osnadenue yHusepcatbHoIMu YUeOHbIMU NOZHAGAMEIbHBIMU OCUICHBUAMU:

a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:

—  CcaMOCTOSATENBHO (POPMYIUPOBATh W aKTyaIM3HPOBATh NPOOJIEMY, paccCMaTpUBaTh €¢
BCECTOPOHHE;

— YCTaHABIMBATh CYHIECTBEHHBIH MPU3HAK WM OCHOBAaHUSA JJisi  CpPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

—  OMNpENeNsTh IENH IeITeTbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUHU X JOCTHXKCHHS;

—  BBISABJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX;

— BHOCHUTH KOPPEKTHUBBI B JICSITEIIBHOCTD, OIEHUBATh COOTBETCTBHUE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

— Ppa3BUBaTh KPEATUBHOE MBINIJICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

— BIIQJETh HAaBBIKAMU Y4eOHO-HCCIIENOBATENbCKOH UM TMPOEKTHOW JEsITeNbHOCTH,
HABBIKAMU pa3perieHust npooiem;

— CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIBHOMY TIOUCKY METOJOB PpEIICHUS
MPaKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHMUS;

— OBJIaJICHUE BUJIAMH JIEATEIIHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4€OHBIX ¥ COIUATBHBIX MPOEKTOB;

— (QopmupoBaHUE HAay4yHOTO THUIIA MBIIUICHUS, BIAJCHHE HAYyYHOW TEPMHUHOIIOTHEH,
KITFOYEBBIMH MTOHSATHSIMHI U METOJIaMU;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00PAa30BATEIHLHON JIEATETLHOCTH H
KU3HECHHBIX CHTYAIIHSIX;

— BBIBIATh NMPUYHHHO-CIICJCTBEHHBIE CBSI3W M aKTyalU3UpPOBATh 3aJady, BBIJIBHTaTh
TUTIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS JOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

— aHAIM3WPOBATh TOJNYYCHHBICE B XOJC pEHICHUS 3aJaud Pe3yNbTaThl, KPUTHUUYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

— JlaBaTh OILICHKY HOBBIM CUTYaI[MsIM, OLICHUBATh IPUOOPETECHHBIH OTIBIT;



— pa3pabareiBaTh IJJaH pEIIEHUS NOpoOJeMbl C y4YEeTOM aHalu3a HMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEepPUAIbHBIX PECYpPCOB;

— OCYILECTBJIATH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CHOCOOOB JICHCTBHS B
po(hecCHOHATLHYIO CPEy;

— yMeTb TEPEeHOCHTh 3HAaHUS B [IO3HABATEJIbHYID U MPaKTUYECKyl0 oO0iactu
KU3ZHEJCSATENIbHOCTH;

— yMeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1acTeiH;

— BBIIBUTATh HOBBIC UJICH, IPEAJIaraTh OPUTHHAIBHBIC ITOIX0/Ibl U PEILICHHS;

— CTaBWTb NPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS;

B) paboTa ¢ nHpopMaIuei:

— BJIQJIeTh HaBBIKAMU TIOJMy4YeHUS HHQPOpPMAIMM U3 MCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYLLECTBJISTh IIOMCK, AaHajlu3, CUCTEMATHU3alMI0 M HHTEpIpETaIUIo
uH(pOpMaIUU Pa3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

— CO03/1aBaTh TEKCTHl B PAa3MYHBIX (opMaTax C y4eToM Ha3HAYeHHs WHPOPMALUU H
IEJIEBOM ayTUTOPUH, BBIOMPAsi ONTHMAIBHYIO (OPMY IPEACTABICHUS M BU3YaJIN3allNH;

— OLIEHUBATh IOCTOBEPHOCTH, IESTMTUMHOCTb HH(OPMALIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpPaIbHO-ITHUYECKUM HOPMaM;

— HCIOJIb30BaTh CPEACTBA HMH(OPMALMOHHBIX M KOMMYHHUKAllMOHHBIX TEXHOJOTUI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHM3AalMOHHBIX 3a1a4 C COOJIOIEHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, PaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

— BIIQJeTh HABbIKAMHU pACIO3HABaHHWS W 3allUThl HHPoOpManuu, UHGOPMALUOHHON
0€30MacHOCTH JTUYHOCTH.

Osnadenue yHuGepCaIbHLIMU KOMMYHUKAMUBHHIMU OCHUCMGUAMU:

a) oOmeHue:

—  OCYILIECTBJIITh KOMMYHHKAIIUU BO BCEX Cepax KU3HH;

— pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIICHHS, MOHUMAaTh 3HAYEHHE COLIMAJIBHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUTKA KOH(MIMKTHBIX CUTYAI[UH U CMAT4aTh KOH(IUKTHI;

— BJAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICUCTBUS;

— apryMEHTHPOBAHHO BECTH JTHAJIOT, YMETh CMATYaTh KOH(PINKTHBIC CUTYAIlNH;

— pa3BEepHYTO M JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJb30BAHUEM SI3bIKOBBIX
CPEJICTB;

0) cOBMeCTHas JICSITEIIbHOCTD:

— TIOHUMAaTh U UCIIOJIb30BATh PEUMYIIECTBA KOMaHAHON U UH/IUBUIyaJbHOU paboThI;

— BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JEHCTBHIl C yueTOM OOILIUX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

— TMpUHUMATh ILEJTHM COBMECTHOH MAEATeNbHOCTH, OPraHW30BBIBATH U KOOPIAMHHUPOBATH
JICHCTBHSI 10 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB 00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

— OIIGHHWBaTh KadyeCTBO CBOEro BKJIaJa M KaKIOrO YYaCTHMKA KOMaHIBI B OOLIMii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— mpeularath HOBbIE MPOEKTHI, OLIEHWBATh UJEH C MO3UIMHM HOBU3HBI, OPUTHHAILHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

— KOOPJIMHHUPOBATH U BBHINOJHATH PabOTy B YCIOBHUSIX PEAIbHOrO, BUPTYaJIbHOTO M
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

— OCYILECTBJIATh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B PAa3IMYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osnadenue yHusepcanbHvlMu pe2yiamueHbIMU 0eiCmEUAMU:

a) CaMOOpTaHU3aLMsL:



— CaMOCTOSITEJIEHO OCYIIECTBIIATH TO3HABATEIBHYIO IEATEIHOCTD, BBISBIATH TPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jaydl B 00pa30BATENbHOM JEATEIBbHOCTH U
YKU3HEHHBIX CUTYalUsX;

— CaMOCTOSTEJIBHO COCTABJIATh IUIAH pEIIeHUs NpoOJIeMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

— J1aBaTh OLICHKY HOBBIM CHUTYaLlUsIM;

— pacuMpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

— JenaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelLIcHuE;

— OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

— cnocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSIBICHUIO LIMPOKOH 3PYAMLIUU B PA3HBIX
00J1aCTSAX 3HAaHUH, TOCTOSTHHO MOBBIIIATH CBOWH 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBHI B JCATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

— BJAJeThb HaBbIKAMM II03HABATEIbHOM peQuIeKCUHM Kak OCO3HAHMS COBEPIIAEMbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

— HCIIOJIb30BaTh NPUEMBI pepiIeKCHUH I OLIEHKU CUTYalllH, BHIOOpa BEPHOT'O PEIICHHUS;

— YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHHKEHUIO;

B) SMOITMOHAILHBIA WHTEJUIEKT, TPEIOoJIararomui choOpMUPOBAHHOCTD:

— CaMOCO3HAHHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IOHMMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHUME, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHOH HMOLMOHAIBHOW cdephl, ObITh
YBEPEHHBIM B ce0e€;

— CaMOpEryJupOBaHWs,  BKJIKOYAIOIIEr0O  CaMOKOHTPOJb,  yYMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaThCA K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAILIMM, BKIOYAIOUIEH CTPEMJICHUE K JOCTHIKEHUIO LEIU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JE€NCTBOBATh, HCXO/Isl U3 CBOMX BO3MOKHOCTEH;

— DMIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBaTh €r0 IPH OCYIIECTBICHUHM KOMMYHMKAIIUU, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

— COLMAIbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTb BBICTpaMBAaTh OTHOLIEHUS C
JIPYTUMH JIFOAbMHU, 3200THTHCS, MPOSIBIIATH HHTEPEC U pa3peIiaTh KOH(DIUKTHI;

T) IPUHATHE ce0s U IPYTUX JIOACH:

— MpUHUMATH cebs, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

— TIpUHUMaTb MOTHUBBI M apryMEHThl JpYruX JIIOJEH IpU aHalu3€ pe3yJbTaTOB
JeATEIbHOCTH;

— TpPU3HABaTh CBOE MPABO U MPaBO IPYTHX JIIOAEH HA OUINOKY;

— pa3BUBaTh COCOOHOCTH MOHUMATh MUP C MMO3UIMU APYrOro YeIOBEKa.

IIpeaMeTHbIe pe3yabTaThl IO IPeIMETHON 00macTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI»
JIOJKHBI 00€CIIEUNBATh:

ITo yueObHoMy npeamety «Xumusp» (0a30Bblil ypOBeHb):

1) c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 XHUMHUYECKOU COCTAaBJIAIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, POJIM XHMHH B TIO3HAHWU SBJICHHH TPUPOJBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl IJTHUYHOCTH, €€ (YHKIMOHAILHOW T'PaMOTHOCTH,
HEOOXOIMMOM ISl peIIeHUsT TPAKTUIECKUX 3a71a4 U IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIIICHUS K
CBOEMY 37I0pPOBbIO M IPUPOJIHOMN CPEJIE;

2) BIIaJlcHUE CHUCTEMON XWUMHYECKUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraloIIne
NOHATHUS (XMMHUYECKHI 3JIEMEHT, aTOM, 3JICKTPOHHAs 000J0YKa aToMa, s-, P-, 0-3JCKTpOHHBIC
opOuTa N aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPUIIATETILHOCTh, CTETICHh OKHCIICHHUS,

8



XUMHUYecKast CBfA3b, MOJb, MOJIApHAas Macca, MOJSPHBIA 00BEeM, YIJIEPOAHBI CKEJeT,
(GyHKUMOHATIbHAS TPYNNa, paJuKkan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIIOPO- ¥ a30TCOACPIKAIINE COSTUHEHUS, OMOIOrMUECKH aKTUBHBIE BEIIIECTBA
(yraeBozpsl, JKUpbI, O€JIKH), MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIPHbBIE
COCIMHEHUS, KPUCTAIUIMYECKas pEelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U HHAOTEPMMUYECKHE, pEeaKUUHM HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HERJIEKTPOJIUTHI, AIIEKTPOJINTUYECKAS JICCOLMaLus, OKHCIIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMK, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
JIEKTPOIUTUYECKOH JUcCcolMaluy, nepuoaudeckuii 3akon J[.1. MeneneeBa, 3ak0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH, (DaKTOJOTUUECKUE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUU U OE30I1aCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MIPAKTHUYECKON JIEATEIILHOCTH YEI0BEKa;

3) chopMUPOBAaHHOCTb YMEHHUI BBIABIATH XapaKTE€pPHble IPU3HAKU M B3aUMOCBS3b
W3YYEHHBIX MOHSATHM, MPUMEHSTh COOTBETCTBYIOUIME IOHATUS IpPU OMNMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB U UX MPEBPAIECHU; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUN C NOHATUAMM U TPEACTABICHUSMHU JIPYIUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHUH HCIIOB30BaTh HAUMEHOBAHHS XMMHUYECKHX COCAMHEHUM
MEXYHApOJHOIO0 COI03a TEOPETUYECKOM M NPUKIAJHOW XMMHUM W TPUBHAJIbHBIC HA3BaHUS
BO)XHEHIINX BEIIECTB (3THIICH, alleTHJICH, INIMIEpUH, (peHo, popmabaerus, yKCycHas: KUCIoTa,
[JIMLUH, YTapHbIH ra3, yrieKuciblii ra3, aMMUak, raleHas U3BeCTb, HeralleHas U3BecThb, IUTheBas
coJla U JAPYruX), COCTABIATh (POPMYIIBI HEOPTaHMUECKUX U OPTaHUYECKUX BEUIECTB, YPAaBHEHUS
XUMHUYECKHUX PEAKIMHA, OOBSICHITh UX CMBICI; IOATBEPXKIATh XapaKTepHble XMMUYECKHE CBOICTBA
BELIECTB COOTBETCTBYIOLUMH 3KCIIEPUMEHTAMH U 3allUCAMU YPAaBHEHUN XUMUUYECKUX PEaKLIUL;

5) chopMuUpOBAaHHOCTb YMEHUH  YCTaHABIMBATh  HPUHAIIECKHOCTh  M3YYEHHBIX
HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB K ONpEAETIeHHBIM KiaccaM U IrpylnaM COeAMHEHUH,
XapaKTepU30BaTh UX COCTaB M BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIBl XMMHUECKHUX CBS3EU
(koBaJleHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX pPELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKIUH;

6) BiasieHne OCHOBHBIMH METOJJaMH HayYHOT'O ITO3HAHUS BEIECTB U XUMUUYECKUX SIBJICHUN
(HabmoieHNe, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

7) cpOpMHUpPOBAHHOCTh YMEHHUW NPOBOAUTH pPACUYETHl MO XHUMHUYECKUM (Qopmynaam u
YPaBHEHHUSIM XUMHUECKUX PEaKIUi C MCTI0JIb30BaHUEM (PU3MUECKUX BETMUMH, XapaKTEPH3YIOIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIIOBUSI) TIa30B,
KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHBIE XMMUUECKNE 3HAHUSA NS IPUHATHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

8) chopMUPOBaHHOCTH YMEHHMH IUTAHUPOBATH U BBHITOIHITH XUMUYECKUH DKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOICTB, Kaue€CTBEHHBIE PEAKLUU HA aJbACTUABI, KpaxMall, YKCYCHYIO KHCJIOTY; J€HaTypalus
OeNKoB MpU HarpeBaHUM, I[BETHBIE peaKIMHU OEIKOB; MPOBOJIUTH pPEaKLUHUU HOHHOrO OoOMeHa,
OTpeNieNiATh Cpely BOJHBIX PAcTBOPOB, KAaUECTBEHHbIE pEaklUu Ha cyinbdar-, kapOoHAT- H
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh 3KCIepUMEHTAIbHbIE 3a/a4d [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C TNPAaBMJIAMU TEXHUKU O€30MACHOCTH TpH
oOpalleHnn ¢ BeLeCTBAMU U JIa0OPaTOPHBIM O00OpPYJOBAHUEM; MPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

9) chopMUPOBAaHHOCTH YMEHUS aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMALIUIO, [TOJTy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CPEJICTB MaccoBOM MHGopMaIuy, cetb IHTEpHET U ipyrue);

10) chopmupoBaHHOCTE yMEHHUI COOJIOAATH MpaBHJIa KOJIOTMYECKH IEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEJISIX COXPAaHEHHsI CBOETO 3JI0POBbsSl U



OKpYKAroIIed MPUPOJAHON CpeJbl; YUUTHIBATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIC OpPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKAa3aTelsl MPeAeIbHOM JOMYCTUMON KOHIICHTPAIUH;
11) nns oOyyaronmxcs ¢ OrpaHHYEHHBIMA BO3MOKHOCTSIMU 3JIOPOBBSI: C(HOPMHUPOBAHHOCTH
YMEHHUsI IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEUIECTB U XUMUYECKIX
SIBIICHUI;
12) nmna ciaenblx W CIA0OBUAAIIMX OO0y4aromuxcs: CHOPMHUPOBAHHOCTH YMEHUS
UCIIOJIb30BaTh pebe)HO TOUCUHYIO cucTeMy oOo3HadeHwmii JI. bpaiins nis 3anvcu XUMHYECKUX

dbopmy.
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KO}I 1 HAMMCHOBAHHC

HJIaHpreMbIe pe3yJabTaTbl 0CBOCHHUA THCHUIIMHBI

(hopmupyembix

KOMIIETeHIHi Obmme JucuuniinHapHbIe
OK 01. Belbupats | B yacTu Tpy10BOro BOCHUTAHMS: - BIAIETh CHCTEMOM XMMHYECKMX 3HAHWH, KOTOpas BKIJIIOYAET:
CTIOCOOBI peIICHNs | - TOTOBHOCTH K TPY/y, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYNOTIO0Ne; | OCHOBOIIONATAIOIINE MOHATUS (XHMHYECKHII SIIEMEHT, aToM, 3IEKTPOHHAS
3a1aq - FOTOBHOCTb K aKTHBHOH JIeATEIbHOCTH TEXHOJIOTHYECKOil U COLMaIbHON | 060/I04uKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
npodecCHOHANBHOI HATPaBICHHOCTH, CIIOCOOHOCTh MHUIUMPOBATh, IUIAHUPOBATH W | BaJCHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEICHb OKHCIICHUS, XHMHUUCCKas
JEATEIBHOCTH CaMOCTOSITENIEHO BBITIONHATH TaKylO JEATCIbHOCTD; CBS3b, MOIIb, MOJISIDHas Macca, MOISPHBI 0OBEM, YIIIEPOIHBIN CKEIeT,
NIPUMEHUTEIILHO K | - MHTepecC K pa3In4HbIM cepam npodecCHOHaTBHON IesTeIBHOCTH, (byHKIMOHANBHAS TPYIINa, PaAUKal, H30MEpHs, H30Mepbl, TOMOJOTNYECKHA
Pa3IMYHBIM OBJjlaieHHe YHHUBEPCAJIBLHBIMH  Y4eOHBIMH  IO3HABATEIBHBIMH | DsJI, TOMOJIOTH, YII€BOAOPOIbI, KUCTOPO- U a30TCOAEPIKAIINE COCANHEHUS,
KOHTEKCTaM AelCTBUSAMM: OHONOrMYecKy aKTUBHbBIE BellecTBa (YITIEBOIBI, XKUPHI, OEIKHM), MOHOMED,

a) 0a30BbI€ JIOTHYECKHE AeHCTBUA:

- CaMOCTOSITEIbHO (HOPMYIHPOBAaTh M AaKTYaJIU3UPOBATH MpoOIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYILECTBEHHBIM MpPHU3HAK WJIM OCHOBAaHUA JIf
CpaBHEHUS, KJIacCU(PUKAIINH U 0000IICHHUS;

- ONPENENATh LEJIN ACATEIbHOCTH, 331aBaTh NapaMeTpbl U KPUTEPUH UX
JIOCTHKCHUST;

- BBIABJIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B paccMaTpUBAEMBbIX
SIBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTh, OIICHMBATH COOTBETCTBUE
Pe3yNbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUHN NeATEIHLHOCTH;

- Pa3BHBATh KPEaTUBHOE MBIIICHUE MPHU PEIICHUH KU3ZHEHHBIX MPOo0IIeM
0) 0a30BbI€ HCCJIEIOBATEIbCKIE AeHCTBUS:

- BIafeTh HaBBIKAMHM Y4eOHO-HCCIENOBATENbCKOM M IPOEKTHOU
JeSITeIPHOCTH, HABBIKAMH Pa3peIIeHUs Po0IeM;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJU3UpOBAThH 3a4auy,
BBIABUTaTh THUIOTE3y €€ pEeUIeHHs, HaxXOAuUTb AapryMeHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh NMapaMeTpbl U KPUTEPUH
pelieHus;

- aHaJU3UPOBATH IOJIYYEHHbIE B XOJI€ PEIICHUs 3aJlaull pe3yJbTaThl,
KPUTHUYECKH OIIEHNBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIOBHISIX;

- YMETh MEPEHOCUTh 3HaHWS B TIO3HABATENBHYI0 M MPAKTHYECKYIO
00J1aCTH KU3HEACATEIIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIBUTaTh HOBBIE HWJEH, MpeajaraTh OPUTHHAIbHBIE TOJAXOABI H
pelieHus;

MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIC COEIMHEHUS,
KpHUCTaJJIMUeCKasi pelleTka, THUIBl XUMHUYECKUX peakUuil (OKHUCIUTEIbHO-
BOCCTAHOBHTEJIBHBIE, 3K30-U YHIOTEPMHUYIECKHE, PEaKLIMd HOHHOTO 00OMEHa),
pacTBOP, MEKTPOIMUTHI, HEIEKTPOINUTHI, HIEKTPOIINTHIECKAS TUCCOIMAIINS,
OKHCJINTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKINH, XUMHUIECKOE
paBHOBECHE), TEOPHH M 3aKOHBI (TCOPUSI XHMHYECKOTO CTPOCHUS
opranuueckux BewmecTB A.M. byrtnepoBa, TeOpHs 3JIEKTPOIUTHUECKOU
JccoManuy, neproandeckuii 3akon J[.M. MenzneneeBa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUHN SI3BIK XUMUH, (PaKTOJIOIMIECKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOIYYEHUH U O€30IIaCHOM HCIIONb30BaHHH
BAOXHEHIINX HEOPTaHMYECKUX M OPraHHYECKHX BEIIeCTB B OBITY W
MIPAKTUIECKOI JesTeIbHOCTH YeJI0BEKa;

- yYMeThb BBISBIIITH XapaKTEpHbIE MPHU3HAKA W B3aUMOCBA3b H3YUEHHBIX
MOHATHH, IPUMEHATH COOTBETCTBYIOIIIE OHATHS IIPH ONIMCAHUH CTPOCHUS U
CBOHCTB HEOPraHWYECKMX M OPraHMYECKHX BEIIECTB M MX IPEBpalICHUI;
BBIBIATh  B3aUMOCBSI3b ~ XMMHMYECKHX 3HAaHMH C  TMOHATHAMH U
MPE/ICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMEThb HCIONb30BaThb HAUMEHOBAHWSA XHMHYECKHX  COEIMHEHUH
MEXAYHApPOIHOTO COI03a TEOPEeTHYEeCKOW ¥ NPUKIAAHOW XUMHHA |
TpUBHUAJIbHBIE HA3BAHMS BAKHEHIIINX BEIIECTB (3TUIICH, alleTUIICH, TIINIEPHH,
deHon, ¢opManpaerun, YyKCyCHas KHCIOTa, TJWIUH, YrapHbBIA ras,
YTIACKUCTBIN Ta3, aMMHaK, TallleHasl H3BeCTh, HEralleHas N3BECTh, IUTHEBAs
colla M JPYTHX), COCTABIATH (POPMYJIBI HEOPTaHHYECKUX W OPTaHHIECKUX
BEIIECTB, YPABHEHUS XHMHYECKHX pEakIui, OOBICHATh HX CMBICIT,
MIOJTBEPIKIAThH XapakTepHBIE XMMHUYECKHe CBOICcTBa BEIIECTB
COOTBETCTBYIOITNMH SKCIIEPUMEHTAMH U 3aIHUCIMHU yPaBHEHNH XUMHUYECKUX
peakuuit;

- YMETh YCTaHABJIWBAaTh IPHUHA/UIKHOCTh M3YYEHHBIX HEOPraHHMYECKHX M




- CHOCOOHOCTh HX MCIOJIL30BaHUS B IO3HABATEILHON U COIMaIbHOM
IMPaKTUKE

OpPraHMYECKHX BEILECTB K ONPEAEICHHBIM KJIacCaM M IPYIIaM COeIUHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEHINIME CBOMCTBA; OMNPEAEISATH BUABI
XMMUYECKHX CBs3€ll (KOBaleHTHas, NOHHAs, METaNIMuecKasi, BOJOPOHAs),
THUIBI KPACTAJUTMYECKHX PEIIETOK BEIIECTB; KIIACCU(PHINPOBATH XUMHUECKHE
PpeaKIum;

- copMHpOBaTh TPEACTABICHHSA: O XUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XUMHH B IIO3HAHUH SIBICHUI
npuponsl, B (OPMHPOBAHMM MBIIUICHUS M KyJIbTYPhl JIMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOANMOH JUISl PEIICHHS PAKTHIECKUX
3a7a4 U HKOJIOTHUECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U
MIPUPOJIHOM cpenie;

- YMETh NPOBOJAUTH PAcyeThl MO0 XUMHYECKUM (OpMyJiaM M ypaBHEHUSIM
XUMHYCCKUX peaxunﬁ C HCIIOJIB30BAHUCM (1)I/I3I/I‘-IeCKI/IX BCJINYUH,
XapaKTepU3yOIUX BEIIeCTBA ¢ KOJNYECTBCHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCNIOBHSI) Ta30B, KOJHMYECTBA BEIECTBA; HCIIOIb30BAThH
CHCTEMHBIC XMMHUYECKHE 3HAHWS JUIA NPHHATHSA PEIICHHH B KOHKPETHBIX
JKIM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M UX IPHUMEHEHUEM

OK 02. Hcnonp3zoBath
COBpPEMCHHBIC CPENICTBA
MOWCKa, aHANM3a |
HHTEPIpETAINN
nHpopmanuu U
nHpopMannoOHHbIE
TEXHOJIOTUH ULt
BBITIOJTHEHHS 3aaaq
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'0 O3HAHUA:

- c(hOpMHUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHs HayKW M OOIIECTBEHHOW MHPaKTHKH,
OCHOBaHHOTO Ha JWaJore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TIONUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M UYMTATEIBbCKOM KyJbTYphl Kak
CpEeICTBa B3aUMOJICHCTBUS MEXKAY JIIOIbMHU U MO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTM HAay4YHOW  JESTEeIbHOCTH, TOTOBHOCTH
OCYIIECTBJIATH IPOEKTHYI0 M  HCCIICAOBATEIBCKYIO  JIESTEIBHOCTD
HWHAWBUIYANbHO U B TPYIIIE;

OBiaicHHe YHUBEPCAJIBHBIMH  Y4eOHBIMH  TO3HABATEJbLHBIMH
NefCTBUSIMH:

B) pa6ora ¢ ungopmaumeii:

- BIIAJIETh HaBBIKAMH IOJyYEHHs] MH(GOPMAIMN N3 NCTOYHHKOB Pa3HBIX
TUIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh OUCK, aHAJIN3, CHCTEMATU3ALUI0
U WHTEpIpeTanuio WHPOPMAIMK pa3IWYHBIX BUAOB H  (HopM
MIPECTABIICHNUS;

- co3JaBaTh TEKCTHl B PA3NUYHBIX (opMaTax C y4eTOM Ha3HAYCHHS
nHGOPMALIMK W IIENICBOH ayAWTOPHH, BBIOWpas ONTHMANbHYIO (hopMy
MIPECTABICHAS U BU3YaIH3allNH;

- yMETh IUIAHUPOBAaTh W  BBINOJHATH XMMHYECKHH  3KCICPUMEHT
(mpeBpamieHUs] OPraHWYECKHUX BEIIECTB IIPH HATPEBaHWH, IIOJydICHHUE
STHJIEHA W M3YYEHHE €ro CBOICTB, KaUCCTBCHHBIC PEAKLMH HA AJIbACTHIbI,
KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypanus O€NKOB IIpH HarpeBaHWH,
LBETHbIE pEaKIUH OCJIKOB, MPOBOAUTh pEaKIUd HOHHOrO OOMeHa,
OIIPEJIeTIATh CPEy BOAHBIX PACTBOPOB, KAYECTBEHHbBIE PEAKLIMH Ha CYJIb(at-,
kapOOHAaT- ®  XJIOpHUI-aHHMOHBI, Ha KaTHOH AaMMOHHS, pemaTh
9KCHEepUMEHTAIbHBIE 3ama4dn Mo TemaM "Metamisl" u "Hemeramnsr") B
COOTBETCTBHM C TpaBWIAMHM TEXHHKH O€30MacHOCTH NpH OOpameHuu c
BEIIECTBAMH U J1a0OPaTOpHBIM 000pYIOBaHUEM; MPEACTABIATH PE3yIbTATHI
XMUMHYECKOT0 IKCIIEPUMEHTA B (hOpMeE 3aIiCH YpaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GopMyIMpOBaTh BEIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, OTYIaeMyI0 13 Pa3HBIX
HCTOYHMKOB (CPE/ICTB MaccoBOM MH(popMaluy, ceTb IHTEpHET U npyrue);

- BIAAETh OCHOBHBIMM METOJAaMM HAy4YHOTO IIO3HAHUS BEIIECTB H
XMMHAYECKUX  ABIeHMHA  (HAOMIOAGHWE, HW3MEpeHHe,  HSKCIEPUMEHT,
MOJIETUPOBaHUE);

- yMeTh NPOBOIUTH PACUETHl IO XMUMHUYECKHM (opMynaM W ypaBHEHHSIM
XMMHAYECKHX pPEaKIWi C HCHONb30BaHHEM (U3UYECKHUX  BEIHYMH,
XapaKTepU3yIONMNX BEIIECTBA ¢ KOJIMIECTBEHHOH CTOPOHBI: MAacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) Ta30B, KOJMYECTBA BENIECTBA; HCIIOJIH30BATh
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- OLCHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpPMaluu, ee
COOTBETCTBHUE IIPABOBBIM M MOPAJIBbHO-3TUYECKIM HOpMaM;

- HCIOJB30BaTh CpeicTBa MH(YOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJNOTU B PEIICHUH KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX H
OpraHU3aLMIOHHBIX 3a7a4 C COOJIIOICHUEM TpPeOOBaHUI 3PrOHOMUKH,
TEeXHUKH O€30IIaCHOCTH, TUTHEHBI, PecypcocOepeKeHus, NPaBOBBIX H
STHYECKUX HOPM, HOPM HH(POPMALMOHHON O€30MacHOCTH;

- BIaJeThb HaBBIKAMU DACIIO3HABaHHMSA W 3alUTHl MH(OPMALUH,
nHPOPMAMOHHON OE€30MTaCHOCTH JINIHOCTH;

CUCTCMHBIC XUMHYCCKUEC 3HAHUA JIA NPUHATUA peIlIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallMAX, CBA3aHHBIX C BCHICCTBAMUA U UX IIPUMCHCHUEM

OK 04. DdodexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE
1 KOMaHJIe

- TOTOBHOCTB K  CaMOpa3BUTHIO, CaMOCTOATENIBHOCTH |
CaMOOTIPE/ICTICHHUIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HMCCIIEIOBATENIbCKOM, MNPOCKTHOH |
COLIMAILHOM JIeATEeIbHOCTH;

OsiajieHNe YHHBEPCAJbLHBIMA KOMMYHHKATUBHBIMH el CTBUSIMU:
0) coBMecTHasl 1eATEJbHOCTD:

- TOHMMaTh W  HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONH W
WHIUBHyaIbHON paboTHI;

- TIPUHAMATH LEJM COBMECTHOH [ESTCIBHOCTH, OPTaHH30BBIBATH H
KOOPJIMHUPOBATh JEHCTBHA 10 €€ JOCTHXXCHHIO: COCTaBIISTH IUIAH
JEHCTBUH, pacTIpeeIsITh POJIN C yUETOM MHEHNH yIaCTHUKOB 00CYXIaTh
Ppe3yNbTaThl COBMECTHOM pabOTHI;

- KOOPAMHHMPOBaTh M BBIIOJIHATH paboTy B YCIOBHAX pPEaJbHOTO,
BHUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYIIECTBIATH HMO3UTHUBHOE CTPAaTETHUECKOE TMOBEACHHE B PA3IMUIHBIX
CUTyanusiax, IIPOSABJIATH TBOPYECTBO u Boo6pa>1<eH1/1e, OBITH
HMHUITUAaTUBHBIM

OsgiiajieHNe YHUBEPCAJbHBIMHU PeryJISITHBHBIMU /1eHCTBUAMU:

I') IPpUHSITHE CeDsl U IPYTHX JIK0/Ieii:

- TPUHAMATh MOTHBBI M apryMEHTHl APYIMX JIIOJCH IpH aHalu3e
Pe3yNIbTaTOB JAEATENLHOCTH;

- IPU3HABATh CBOE TPABO M IIPaBO JIPYTHX JIIO/EH Ha OIINOKY;

- pa3BHBATh CIIOCOOHOCTH NOHMMATh MHP C MO3UIUH JPYTOTro YeJIOBeKa,;

- yMeTh IUIAHUPOBATH ¥  BBINONHATE XWMHUYECKHH  IKCIIEPUMEHT
(mpeBpaleHdss OpraHMYeCKHX BEIIECTB MPH HAarpeBaHUH, MOJIyuYeHUE
STUJIEHA W U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIUU Ha albJCTUIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JCHATypalus OCJKOB MpH HarpeBaHUH,
I[BETHBIC pEaKIMy OEJKOB, MPOBOIUTH PEAKIMH HOHHOTO OOMEHa,
OTIPENEeNATh CPEY BOJAHBIX PACTBOPOB, KAUSCTBEHHBIC PEAKIMH Ha CYIb(art-,
kapOOHAaT- ¥  XJIOpHUO-aHHOHBI, Ha KAaTHOH AaMMOHHS, pelaTh
SKCIEPUMCHTANBHBIE 3amadn mo TemaM "Metammel" u "Hemeramisr") B
COOTBETCTBUH C TPAaBWJIAMH TEXHHKH OC30MAaCHOCTH NTpU OOpalleHUH C
BEIIeCTBAMH W J1a0OPaTOPHBIM 000pYIOBaHUEM; MPEACTABIATh PE3yIbTATHI
XUMHYECKOTO SKCIIEpUMEHTA B (hOpME 3aITUCH YPAaBHEHUH COOTBETCTBYIOIIIX
peaxmmii 1 GOpMyIUPOBATh BEIBOABI HA OCHOBE ATHX PE3yIbTaTOB

OK 07. ConelicTBoBaTh

COXpaHEHHIO
OKpYy>Karouien cpemsl,
pecypcocOepeReHutIo,

MIPUMEHATh 3HAHUSA 00
W3MEHEHHH  KJIMMara,

B 00J1acTH 3KO0JIOrHYECKOro BOCIIMTAHHS

- ¢(hOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPHI, IOHUMAaHUE BIUSHUS
COIMAITBHO-I)KOHOMHYECKUX IPOIECCOB HAa COCTOSIHME MPHUPOIHON H
COLMAIBHOM CpeJibl, OCO3HAHKE TTI00AIBHOTO XapaKTepa SKOIOTHISCKUX
mpo0eM;

- copMHpOBaTh TPEACTABICHUSA: O XHMHUYECKOH  COCTaBIISIOMICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XUMHU B ITO3HAHUU SIBJICHUN
OpUpOABI, B (OPMHPOBAHWH MBIIIICHUS W KyJIbTYPHl JIMYHOCTH, €€
(YHKITMOHATILHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEeIIeHUS IPAKTHYECKUX
3a/1a9 W 3KOJOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM cpelie;
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TPUHLIUTIBL
OEpEIKITUBOTO
IIPOU3BOJICTBA,
3¢ PeKTHBHO
IEUCTBOBATD
Ype3BbIYATHBIX
CHUTYaIUsIX

- IJIJAHUPOBAHUE U OCYIIECTBICHHUE JACHCTBUI B OKpY>Kalollel cpee Ha
OCHOBE 3HAaHHUS LIeJIe YCTOWYMBOTO Pa3BUTHS UEJIOBEUECTBA;

aKTHUBHOE HETIPUSTHE IEHCTBUM, MPUHOCALINX BPEa OKpYKaroulei cpene;
- yMEHHE TPOTHO3WUPOBATh  HEONArOMPHUATHBIE  JKOJOTHICCKHE
TTOCTICICTBHS TIPEAIPUHIMAEMBIX TEHCTBUI, MPEJOTBPAIIATD UX;

- pacHIpeHne OIBITA ACATEIFHOCTH SKOJIOTHIECKOH HAIIPaBICHHOCTH;

- OBJIAJICHHE HAaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOH, MPOCKTHOW W
COIIMAJIBHOM ICATCIHLHOCTH,

- yMeTbh coOMoaTh MpaBuiia SKOJIOTHIECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY M TPYINOBOW JEATENFHOCTH B IIEJISIX COXPAHEHHs CBOETO 3JI0POBbS U
OKpY’Karolleld MpUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh BO3IECHCTBUS Ha
JKMBBIC OPTaHW3MBI OIPEACICHHBIX BEIIECTB, HOHUMAasi CMBICT ITTOKA3aTels
[IpeAeabHON AOMYCTUMON KOHIIEHTPALH
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeiMeTa U BH/bI Y4eOHOi padoThl (110 04HOIi (hopme 00yUeHHs1):

Bup yue6Hoii paboThl O0bem yacoB
O0BemM 00pa3oBaTeILHON TPOTPAMMBI 34
Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHICTBHH C MPETIOIaBaTeNIeM 34
B TOM YHCJIE:
- JIEKIIUHU 16
- 1a00OPATOPHO-TIPAKTUYECKUE 3aHSATHUS 18

[Tpomexyrounas atrectanus B popme nuddepeHImpoBaHHOro 3aueTra




2.2. TemaTH4eCcKHii IUIAH U cojlep:KaHue Y4eOHOro npeaMeTa (1Mo 04Hoi popme 00yueHus):

HaumeHoBaHue pa3jesnoB U TeM

Copnep:xanue y4eOHOro MaTepuaJa, JJabopaTopHble 3aHATHS, IPAKTHYECKHE 3aHATHS

(0114 85
JacoB

OcHoBHOE coliep:kaHne

Paznen 1. OcHOBBI CTpocHHUsA BeCIIECTBA

Tema 1.1. CTpoenne aTomoB
XMMHYEeCKHX 3JIeMeHTOB U
NPHPOJA XUMHYECKOI CBA3M

ConepxaHue y4eGHOIro MaTepHuaJjia

CoBpeMeHHasi MOJENb CTpOeHHS aroMa. CHMBONMYECKHH $3BIK XUMHH. XUMHYECKHH 3JIEMEHT. OIIEKTPOHHAS
KOH(urypanuss aroma. Kimaccuduraims XAMHUCCKHX 3JIEMEHTOB (s-, P-, d-37eMeHThI). BaleHTHBIEC 3JIEKTPOHBL
BanenTtHOCTE. DNEKTpOHHAS TNPHPOJA XMUMHUYECKOH CBS3H. DIEKTPOOTPHUIATENFHOCTh. BUOBI XMMHYECKOH CBSA3H
(KOBaJICHTHasI, HOHHAsI, METAIJIMYECKasi, BOJOPO/IHAs) M CIIOCOOBI ee 00pa3oBaHus

Tema 1.2. Ilepuoauyecknii 3aK0H H
Tabauna /.. MenneneeBa

HpaKaneCKne 3AHATHHA

[Tepuoanueckas cuctema xumuueckux 3nemeHToB /.M. MenneneeBa. @usnueckuii cMbica [lepuoandeckoro 3akoHa
J.U. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX H
CIIOKHBIX BEIIECTB B COOTBETCTBHH C IIOJIOKCHHEM XHMHUYECKOro »3jeMeHTa B Ilepmomuueckoif cucrteme.
MupoBo3z3peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.1. Menzaeneesa. [Ipornosst .. Menzaeneesa.
OTKpBITHE HOBBIX XUMHYIECKUX 3JIEMEHTOB.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMH Ha XapaKTCPH3ALHUIO XHUMUYECKHX 3JEMEHTOB
«MerTanmuiaeckue / HEMETANIMIECKHUE CBOMCTBA, JIEKTPOOTPHLATEIbHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHU
C MIX 3JICKTPOHHBIM CTPOCHHEM H ITOJI0KEHHEM B IEPHOIMUECKON CHCTEME XUMHIeCKUX dsieMeHToB JI.J. MenzneneeBa»

Pa3ngen 2. XuMHUYecKHe peaKun

Tema 2.1. Tunbl XUMHYECKHX
peakumii

HpaKaneCKne 3AHATHHA

KonmuectBeHHbie oTHOIIEHHUS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U pacyeThl 10 YPaBHEHUSIM
XUMHUUYECKHUX peaknuid. Mosib Kak euHUIA KOJIMYeCTBa BeliecTBa. MoJisipHas Macca. 3aKOHBI COXpaHEHHS] MacChl U
sHeprud. 3akoH ABoranpo. MospHbIii 00beM ra3oB. OTHOCHUTENbHAS IDIOTHOCTH Ta30B. PacdeTsl mo ypaBHEHUSIM
XUMHYECKIX PEaKIHii C HCIIOJF30BaHHEM MacChl, 00heMa (HOpMaIIbHBIE YCIIOBHS) Ta30B, KOJHMYECTBA BEIIECCTBA

Tema 2.2. DJIeKTPOJIUTHYECKAS
JTHCCOUALNNA U HOHHBII 00MeH

JlaGopaTopHble 3aHATHS

HccnenoBanue THIIOB (TI0 COCTaBY M KOJNMYECTBY UCXOMHBIX U 00Pa3yIOMIMXCS BEMIECTB) M MPU3HAKOB XUMHYCCKHIX
peaxmmid. [IpoBenenne peakiuii HOHHOTO 0OMEHa, OIIpeeNICHHE CPEAbl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTABIICHHE
WOHHBIX peaKlMil

Pa3gen 3. CTpoenne M cBOiiCTBa HEOPraHUYeCKHMX BelllecTB

Tema 3.1. Knaccuduxanus,
HOMEHKJIATYpa U CTpoeHHe
HEOPraHMYeCcKHX BellecTB

HpaKaneCKne 3AHATHHA

HomeHnknaTypa HEOpraHWYECKHX BEIIECTB: Ha3BaHHME BEIIECTBA HCXOAS W3 HUX XHMHYECKOH (OpMyIBl HIH
COCTaBJICHUE XHMMHYECKOil (opMynbl HMCXOas W3 HazBaHHMs BemlectBa o MexayHapoaHoi (MIOITAK) wnm
TPUBHAIBHON HOMEHKIATYpE.

Perenne npakTHYecKuX 3aJaHUi MO KiacCcHU(UKAIMM, HOMEHKJIATYpe M XHMHUYECKHM (hOpMysiaM HEOPraHWYeCKUX
BEIECTB Pa3JIMUHBIX KJIacCOB (yrapHbIM Ta3, yrJIEKHCIBIH Ta3, aMMHak, TalleHas HM3BeCTb, HeralleHash H3BecCTb,
MUTHEBAs COJIA U JIPYTUX): HAa3bIBAaTh U COCTABIATH (POPMYIIBI XUMHUYECKUX BEIIECTB, ONPEIEIISATh NPUHAIIEKHOCTD K
KJaccy.

Hcrounnkn xuMudeckod wuHGpopMamuu (CpeAcTB MaccoBoil mH(popmanuu, cetb MurepHer m apyrume). I[lomck
nHPOPMALINH 1T0 HA3BAHUSAM, HACHTU(PHKATOPAM, CTPYKTYPHBIM (opMyiam
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Tema 3.2. Pu3nK0o-XHUMHYECKHE
CBOICTBA HEOPTAHUYECKUX
BellecTB

HpaKTI/I‘IeCKl/Ie 3aHATHSA

CocraBneHne ypaBHEHHI XUMHWYECKHX DPEaKIWH C y4acTHEM IPOCTBIX M CIOXKHBIX HEOPTraHWYECKHX BEIECTB:
METAUIOB M HEMETAJIOB; OKCHIOB METAJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKHX KHCIOT,
OCHOBaHMH M aM()OTEPHBIX THAPOKCHIOB; HEOPTAaHMUECKHUX COJEH, XapaKTEPHU3YIOIINX UX CBOHCTBA.

Pemmenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKNX 3aJaHMH Ha CBOWCTBA, COCTaB, MOIyYEHHE M Oe30IMacHoe
MCIIOJIb30BaHHE BAKHEHIINX HEOPTaHWMYECKUX BELIECTB B OBITY U NPAKTUYECKOH JIESITEIbHOCTH YeJIOBEKa

Tema 3.3. UnenTuduxanus
HEOPTaHUYECKUX BEIIECTB

JlaGopaTopHble 3aHATHS

Pemienue sxcrnepuMeHTANBHBIX 3a/1a4 110 XUMUYECKUM CBOWCTBAM METAJIOB U HEMETAJUIOB, MO PAclO3HABAHUIO U
MOJY4YEHUIO COeAMHEHUH METaJUIOB U HEMETAJIIOB.

WneHTndukanus HEOpraHMYECKUX BELIECTB C HCIIOJIB30BaHHEM HX (PU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX
Ka4yeCTBEHHbIX peaknuii. KauecTBeHHBIE peaknny Ha cynbdar-, KapOOoHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHUSI

Pasnea 4. CTpoeHue M CBOICTBa OPraHU4eCKUX BellecTB

Tema 4.1. Knaccupuxanus,
CTpOeHHe U HOMEHKJIaTypa
OpPraHU4YecKuX BellecTB

Copep:kanue yueOHOro MaTepuajia

IosiBneHMe W pa3BUTHE OPraHMYECKOW XUMHM Kak Hayku. IIpenMeTr opraHudeckod Xumuu. MecTo M 3HadeHHE
OpPraHUYECKON XMMHU B CHCTEME €CTECTBEHHBIX HAYK.

XuMHuueckoe CTPOCHHE KaK IMOPSIOK COCIUHEHUS aTOMOB B MOJIEKYNIE COTJIACHO MX BaleHTHOCTH. OCHOBHBIE
MOJIOXKEHUS TEOPUH XMMHYECKOTO CTPOCHHUS OpraHM4ecKux coenuHeHuil A.M. BytnepoBa. YrieponHslil ckener
OpPraHUYECKOM MOJeKyNnbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHMYECKOTO CTPOEHHUs Mojekyild. M3omepus u
HU30MEpBHI.

[Monsitue o QynkunmonansHoit rpynmne. Panukan. IIpuHOMOBI KiIaccU(pUKAMM OPTaHUYECKUX COEITUHEHHM.
MexnyHaponHass HOMEHKJIATypa W IPUHIMIB HOMEHKIATYpbl OpraHM4YecKux coeauHeHuil. IloHstue 00
a30TCOJICPKAIUX COCNAMHCHHSAX, OWOJOTMUECKHM aKTUBHBIX BellecTBax (yriieBomax, JKHpaX, Oelkax u Jp.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHHSAX (MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO)

Tema 4.2. CBolicTBa OpraHm4ecKux
coeJUHEeHU

Copep:xkanue yueOHOro MaTepuajia

DU3NKO-XMMHYECKHE CBOWCTBAa OPraHMYECKUX COCJMHEHHMH OTIENBbHBIX KIIacCoB (OCOOEHHOCTH KiaccH(puKamu n
HOMEHKJIATYpbl BHYTPH Kjlacca, T'OMOJIOTHYECKHH psaj M obmas ¢dopMmyina; M3oMepus; (HU3MYecKHe CBOMCTBA;
XMMUYECKHEe CBOHCTBA; CIOCOOBI MOTYYECHNUS):

— TIpefebHbIE YIIIEBOIOPOIBI (aJIKaHbI U IIUKIIOATKaHbI). |'opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOUHHKOB TETlIa
B IPOMBIIIUIEHHOCTH 1 OBITY. CBONWCTBA IPUPOAHBIX YTIIEBOAOPOIOB, HAXOXK/ICHUE B IPUPOE U IPUMEHEHHE aJIKaHOB;
— HempenenbHble (aJKeHBl, aJKMHBl M alKaJWeHbBl) M apoOMaTHYECKHe YTIeBOAOpoAbl. ['opeHue areTmieHa Kak
HCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBApKH U PE3KH METaJIIOB

— KHUCJIOpOJICOAepIKALMe COeMHEeHUs (CIIUPTH M (heHOIbI, KapOOHOBBIE KHCIOTHI M 3(UPBI, AJIbAETUABI U KETOHBI,
JKHUPBI, yriieBosl). [IpakTiiaeckoe npuMeHeHNE STHIICHTIINKOIS, TIHIepuHa, peHona. [Ipumenenue popmanbaeruna,
areTaib/Iernia, yKCyCHOM KUCIoThl. MbuIa Kak COJIM BBICIINX KapOOHOBBIX KHCIOT. Moromye cBoicTBa Mblila

— a3oTcojJepiKalllie COCOMHEHHs (aMHHBI W AMHHOKHCIOTHL, OenKkH). BbICOKOMONEKyIsIpHBIE COeIUHEHHS
(cuHTETHYECKHE M OMOJIOTMYECKH-aKTHBHBIC). MOHOMEp, MoJMMep, CTPYKTypHOe 3BeHo. [lonmmmepusanust sTuieHa
KaK OCHOBHOE HAaIPaBJICHUE €T0 UCIONb30BaHUS.

I'eneTnueckast CBA3b MEXKy KIacCaMU OpPraHUYECKHUX COEIMHEHUN

JlaGopaTopHble 3aHATHUS

[TosydeHne dTUIEHA U U3yUeHUE €r0 CBOKUCTB. MoJiennpoBaHe MOJIEKYJI B XUMUYIECKUX TPEBpAIleHU Ha IpUMeEpe
9TaHa, STHJIEHA, alleTIWICHA U Jp.
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Tema 4.3. Unentudurkanus
OPraHUYecKHUX BellecTB, HX
3HaYeHHe U IPUMEHEHHe B
OBLITOBON U NMPON3BOCTBEHHOM
JAeITeTbHOCTH YeJI0BeKa

Copep:kanne yueOHOT0 MaTepuajia

buoopranudeckue coeaunenus. [Ipumenenne u Ouooruueckas poib yrieBoaoB. OKUCICHHE YITICBOIOB — HCTOYHHK
SHEPrHU JKMBBIX OpraHu3MoB. OONacTH MPUMEHEHHUs aMHUHOKUCIOT. [IpeBpalieHusi OENKOB MHINK B OpraHU3Me.
buosnoruueckue pynkunu 6enkos. bruonorndeckue GyHKIHUU )KUPOB. Posib OpraHnvecKkoi XMMHUH B PEIICHUH IPOOIeM
MHUIIEBOI 0E€30MMaCHOCTH

Pouk opraHnveckoil XUMHUH B PEIICHUU MPOOJIEM YHEPreTUUECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBL, CO3TaHUU
HOBBIX MaTEPUAJIOB, HOBBIX MCTOUHUKOB YHEPTUU (AIbTCPHATHBHBIC NCTOUYHUKH dHEprun). OmacHOCTh BO3JCHCTBUS
Ha OKUBBIC OPraHU3MBl OPraHMYECKHX BEIICCTB OTICIBHBIX KIAcCOB (YrJICBOAOPOMABI, CIUPTHI, (ECHOJIBL,
XJIOPOPTaHMYECKUE MPOU3BOJIHBIC, aJIbJACTHIIBI U JP.), CMBICI MOKA3aTeNs MPEICIbHO JOMYCTHMOM KOHIICHTPALUU

Paspnen 5. Kunernueckne n TCPMOAVMHAMHUYIECCKHEC 3AKOHOMEPHOCTH MPOTCKAHUA XUMHNYIECCKUX pealcum‘fl

Tema 5.1. CkopocTh XUMHUYECKUX
peakuuii. XuMu4eckKoe
paBHOBecHe

Copep:kanne yueOHOTo MaTepuajia

CKOpOCTh peakIny, €€ 3aBHCHMOCTh OT Pa3lMYHbIX (PAKTOPOB: MPHUPOIBI PEATHPYIONINX BEIECTB, KOHIECHTPAINN
pearupyromux BeIeCcTB, TEMIIEPATYPhl U TUIONIAH PEaKIIHOHHON MOBEPXHOCTH. TemnoBbie 3h(HeKThl XUMHIECKUX
peaknuii. DK30- ¥ SHIOTCPMHUIECKHUE, PEaKIIHH.

OOparuMocTh peakiuif. XUMHYECKOE PaBHOBECHE M €ro CMENICHHE IO JEHCTBHEM pa3luyYHBIX (aKTOpPOB
(KOHIIEHTpanus peareHTOB WIH MIPOLYKTOB PEAKINH, 1aBJICHHUE, TEMIIEPATypa) IS CO3AaHU ONTHMAIBHBIX YCIOBHN
MPOTEKaHUs] XUMHUUecKuX nponeccos. [Tpunmmn Jle Hlarense

Pa3znen 6. PacTBopbI

Tema 6.1. IlonsiTHe 0 pacTBOpax

Coaep:xkanue y4e0HOIro MaTepuaJja

PactBopenue kak (uznko-xumudeckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIICHUS] PaCTBOPOB. PacTBOPUMOCTB.
MaccoBast 10151 pacTBOPEHHOro BemecTBa. CMBICH MOKa3aTelsl NPeJeibHO IOMYCTHMMONW KOHUEHTPAllMd U €ro
UCIIOJIb30BaHHE B OLIEHKE 9KOJOTMYeCKOH 0€30MacHOCTH.

[TpaBuia 3KONOTUUECKH 11€7€CO00Pa3HOT0 MOBECHUS B OBITY M TPYAOBOIL IEATEILHOCTH B LIEIAX COXPAHEHHS CBOETO
3/I0pOBbsSl M OKpPYXKalOLIeH NPHUPOJHON Cpelbl; OMAaCHOCTh BO3ACHCTBHS HAa JKUBBIE OPraHU3MBl ONPEACICHHBIX
BEIIECTB.

PemeHne mNpakTHKO-OPHEHTHPOBAHHBIX PpAcUCTHBIX 3aJaHWil Ha pPACTBOPHI, HCIIOJIb3yeMble B OBITOBOH W
POU3BOJICTBEHHON JEATENBHOCTH YEI0BEKA

Tema 6.2. UcciienoBanue cCBOHCTB
pacTBOpPoOB

JlaGopaTopHble 3aHATHS

[IpurotoBneHne pacTBOPOB 3aJaHHOM (MaccOBOM, %) KOHIICHTpALUH (C MPaKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMH)
U OTIPEJEIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemienue 3aa4 Ha NPUTOTOBJIEHHE PACTBOPOB

IpodeccuoHaTbHO-OPUEHTHPOBAHHOE COepiKaHue (CoaepKaHue MPUKJIATHOT0 MOTYJIs)

Pasznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI10BEeKa

Tema 7.1. Xumus B ObITY H
NPON3BOCTBEHHOM 1eAITeJIbHOCTH
Yyesa0BeKa

Copep:xkanue yueOHOro MaTepuajia

Hogeitmue nocTmkeHWs XUMHUYECKOH HAayKM W XHMHYECKOH TexHoiorumu. Ponb XxuMuu B oOecrieueHHH
9KOJIOTMYECKOH, 3HEPreTHYECKOM M NHIIEeBOH 0e30macHOCTH, Pa3BUTHM MeauuMHBL. [IpaBmiia mowcka M aHanusa
XMUMHUYECKOH HHPOPMAINH U3 Pa3INYHBIX HICTOYHUKOB (Hay4YHas ¥ ydeOHO-Hay4YHas IMTEpaTypa, CPeJCcTBa MacCCOBOM
nHpopmanuy, cetb VIHTepHET)

HpaKaneCKue 3AHATHHA

[Touck u aHaIM3 KEHCOB O MPUMEHEHUHN XUMUYECKHUX BEIIECTB U TEXHOJOTHH C yaeToM Oyayiel mpodhecCHoHaTbHOM
JIEATEJIbHOCTH 10 TeMaM: Ba)KHEHIINE CTPOUTEIbHbIE MaTepHasbl, KOHCTPYKIIMOHHbIE MaTepHallbl, KPAaCKH, CTEKJIO,
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KepaMHKa, MaTepuanbl Uil JJIEKTPOHMKM, HAHOMATEpUaNbl, TEKCTUJIbHbIE BOJIOKHA, HCTOUYHUKU DSHEPIHH,
OpTaHWYIECKHE U MUHEPAIbHBIE YA0OPEHUs, JIEKApPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpeacraBieHne pe3yabTaToOB penieHUs KeHcoB B (hopMe MUHU-IOKIIAAA C PEe3eHTAITHEH

ITpomexyTouHas arrectauus B popme 1ud¢epeHINPOBAHHOIO 3a4eTa

Bcero

34
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA
3.1. TpeOoBaHMsA K MMHUMAJILHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecnedyeHHI0

Kaouner ecTecTBEeHHOHAYYHBIX THCIUTILIHH

- KOMIUIEKTHI Y4eOHON MeOenu

- IOCKa

- IGMOHCTPAIIMOHHOE 000PYIOBaHKE: TPOSKTOP U KOMITBIOTEP
- y4eOHO-HaTJITHBIC TTOCOOMS

Bu6anoreka, YUTAJBHBII 3aJ1 C BLIX0JI0OM B HHTEPHET

- KOMIUIEKTHI Y4eOHON MeOenu

- KOMITbIOTEpHAsI TEXHHUKA C MOAKIIOYCHUEM K ceTu «VHTepHET», JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00PA30BATEIBHYIO CPETY U JICKTPOHHO-OMOIIMOTEYHYIO CHCTEMY

AKTOBBIH 3271

- CHEIMATIM3NUPOBAHHBIE Kpeciia IS aKTOBBIX 3aJI0B

- CIIeHa

- TpuOyHa

- MYJIbTUMEIUATIPOCKTOP

- KOMIIBIOTEP

- TEXHMYECKHE CPEJICTBA, CIY)KaIIUe JUIs IPEICTaBICHUS HHYOPMALUHU OOIBIION ayTUTOPUH
- BUJICO YBEIIMYHUTEIb (IIPOEKTOP)

- IGMOHCTPAIMOHHOE 000PYI0BaHHUE U ayTUOCHCTEMA

- MUKpPO(OHBI

IIporpammHoe obecnieueHue:
1C: Ilpennpusitue 8
Kaspersky Endpoint Security
Microsoft Office

Microsoft Visio

Microsoft Visual Studio
Microsoft Windows

3.2. YueOHo-MeTOoANYECKOE U HH(OPMAIMOHHOE 00ecnieyeHHe NpeaMeTa
[Tepeuenp yueOHBIX U31aHu, HTEpHET-pECypCOB, TOMOIHUTEIBHON JIUTEPATYPHI

1. Ta6puensn, O. C. Xumus: 10 xmacc: 6a30BbIii ypoBeHb : yueOHuk / O. C.
lNabpuensu, U. I'. OctpoymoB, C. A. CnaakoB. — 5-¢ u3a. — Mocksa :
[IpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr :
AJIEKTPOHHBIN // DNeKTpoHHBIN pecypc 1udppoBoil oOpasoBarenbHol cpeast CITO
PROFo0pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132478

2. Taopuensn, O. C. Xumusa: 11 xmacc: 6a3oBwli ypoBeHb : yuebnuk / O. C.
labpuensu, U. I'. OctpoymoB, C. A. CnaakoB. — 5-¢ u3a. — Mocksa :
[Mpocsemenne, 2023. — 128 c¢. — ISBN 978-5-09-103623-7. — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoit odpazoBarensHoil cpenbl CITO
PROFo6pa3osanue : [caiir]. — URL.: https://profspo.ru/books/132479
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3.

Xumus: 10 kmace: yrimyonéHueiii ypoBenb : yueOHuk / B. B. Epemun, H. E.
Kysbemenko, B. U. Tepenun [u np.] ; mox penakuueti B. B. Jlyauna. — 10-e u3n. —
Mockaa : [Ipocsemenne, 2023. — 448 ¢. — ISBN 978-5-09-107226-6. — Texkcr :
AJIEKTPOHHBIN // DNeKTpOoHHBIN pecypc uudppoBoii oOpasoBarenbHol cpeast CITIO
PROFo06pa3osanue : [caiit]. — URL.: https://profspo.ru/books/132373

Xumus: 11 wkmace: yrinyonéHueii ypoBenb : yueOHuk / B. B. Epemun, H. E.
Kyssmenko, A. A. lpo3nos, B. B. JIynun ; mox penaknueii B. B. Jlynuna. — 10-e
m3a. — Mockaa : [Ipocsemenue, 2023. — 480 ¢. — ISBN 978-5-09-107469-7. —
TekcT : 2eKTpOHHBIH // DIIeKTPOHHBIN pecypc Iu(poBoii 00pa30BaTEIBLHOMN CpeIbI
CIIO PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/132480

HNuTepHeT-pecypcen:

NoabkowhE

https://1sept.ru/
https://nsportal.ru/
www.edu.ru
https://eidos.ru/
https://www.int-edu.ru/
http://www.booksshare.net/
https://profspo.ru/
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https://1sept.ru/
https://nsportal.ru/
file://///fssrv-n/PapkiOtdelov/УМО/VL-OR/ОПОП%202020-2022/09.02.07%20ИП/2022/МФЮИ/РПД/9%20кл/Word/www.edu.ru
https://eidos.ru/
https://www.int-edu.ru/
http://www.booksshare.net/
https://profspo.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA

KoHTpomb 1 OlIeHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IPenogaBaTesieM B Ipolecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHH M J1a00opaTOpHBIX paboOT, TECTUPOBaHMUS,

a TaKXe

BBITIOJTHEHMS 00 yJaIONUMUCS WHINBUAYAITBHBIX 33aHHH, IPOCKTOB, UCCIeA0BaHUN. Pe3ynbTaThl
00yYeHUsT ONPEACIIAIOT, YTO OOYYarOIIMECs JOJDKHBI 3HATh, MOHUMATh M JEMOHCTPUPOBATH I10
3aBEPIICHUH U3YUYEHUS] TUCUUILINHBIL.

Jns dopMupoBaHUs, KOHTPOJS U OLIEHKH PE3yIbTaTOB OCBOCHHS y4€OHOW NHCUUILIHHBI

UCTIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPONPHUATHI, MPeICTaBIISONIas COO0H KOMIUIEKC y4eOHBIX
MEpONPUATHHA, COIJIaCOBAaHHBIX C pe3yJbTaTaMu OO0y4eHUs M C(HOPMYIMPOBAHHBIX C Yy4ETOM
®I'OC COO (npeametHsbie pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

Ne

OK/IIK

Mopayas/Paznen/Tema

PesyabTaTt 00y4yenns

THIbI OLIEeHOYHBIX
MepONpPUATHH

OcHoBHOe coaepikanue

Paznen 1. OcHoBBI
CTPOeHHUsI BellecTBa

®DopmyaupoOBaTh 0a30BbIe
MOHATHSA M 3aKOHbI XMMHH

11

OK 01

Crpoenue
XMMHUYECKHX DIIEMEHTOB
MIPUPO/A XUMHUUYECKOH CBA3H

aTOMOB

nu

CocTaBIIITh
hopMymBI COEIMHEHHI
COOTBETCTBHH  CO
OKHCJIEHUS

3JIEMEHTOB,

BaJIEHTHOCTH
AMEKTPOOTPHUIIATETLHOCTH

XUMHNYCCKUEC

CTCIICHBIO
XHUMHYCCKHUX
UCcxo a1 us3

1. Tect «CtpoeHue aTomMoB
XAMHYECKUX DJIEMEHTOB H
npupoja XMMHYECKON
CBSI3H.

2. 3amayyd Ha COCTaBJICHHE
XUMHUYICCKHUX hopmyn
JIBYXaTOMHBIX ~COEIUHEHUI
(okcumos, cybphumoB,
THIPUIOB U T.IL.).

3. Bananus Ha
HCII0JIb30BaHNE XUMHYECKON
CHMBOJIMKH W  Ha3BaHUU
COeIMHEHN o
HOMEHKJIAType
MEXTYHAPOJHOTO cor3a
TEOPETHUUECKOMN U
MPUKJIIAHON XUMHUA u
TPUBUAIBHBIX HA3BaHUM JJIsI
COCTaBJIEHUS  XUMHUYECKHX
bhopmy JIByXaTOMHBIX
COEIMHEHU I (OKCHJIOB,
CyTb(pHIOB, THUAPUAOB H
T.I1.) " IpYTUX
HEOPTaHUYECKUX
COCIMHEHUI
KJIaCCOB

OTACJIBbHBIX

1.2

OK 01
OK 02

Ilepuoanueckuid  3aKoH
tabnuua JI.1. Menneneena

u

XapakTepu3oBaTb XUMHUYECKUE
3JIEMEHTHl B COOTBETCTBUHU C MX
MOJIOKEHUEM B MEPHOAMYECKON
XUMUYECKUX

CUCTEME
anemenToB J[.11. MenzeneeBa

1. Tect «Metammnueckue /
HEMETaJIJIMYeCKUE CBOMCTBA,
AEKTPOOTPHUIIATEIIEHOCTh U
CPOACTBO K  JJIEKTPOHY
XUMHYECKUX DIIEMEHTOB B
COOTBETCTBUE C 150:¢
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHHEM B
NIEPUOJUIECKON cucreme
XUMHUYCCKUX 3JICMCHTOB
J.1. MenneneeBay.

2. [TpakTryueckue 3aJaHus Ha
YCTaHOBIICHUE CBS3U MEXIY
CTpOEHUEM aTOMOB
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OK/IK

Mopyas/Paznen/Tema

PesyabTaTt 00y4yenns

THIBI OEHOYHBIX
MeponpusTHi

XHMHYECKUX DJIECMEHTOB H
TIEPUOTNICCKAM
H3MEHCHHEM CBOMCTB
XAMHUYECKUX DJIEMEHTOB U HX
COEIMHEHU B COOTBETCTBUHU
c MOJIOKEHHEM
[lepuoguueckoii cucteme.

3. IIpaxtuko-
OpUEHTUPOBAHHbBIE
TEOpeTUYECKHe 3alaHusl Ha
XapaKTepU3aLUI0
XAMHYECKUX 3JIEMEHTOB:
«MeralmnuecKue /
HEMETAJJINYECKUE CBOMCTBA,
AIEKTPOOTPHULIATEIEHOCTh U
CPOACTBO K  DJIEKTPOHY
XAMHYECKUX DJIIEMEHTOB B
COOTBETCTBHE c HX
AJIEKTPOHHBIM CTPOCHHEM U
MOJI0KEHUEM B
NEPUOANYECKON cucTeme
XUMHUYCCKUX 3JICMCHTOB
J.1. MenneneeBa»

Paznen 2. Xumunueckue
peakuuu

Xapakrepu3oBaTb THIIbI
XHUMHUYECKUX peakuuii

Kounrpoabnas padora
«CTpoeHue BeliecTBa U
XHMHYeCKHe peakIum»
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OK 01
OK 04

Tunbl XUMUYECKUX peakui

CocTaBisiTh
COEUHEHNS,
obMeHa,
OKHCJIUTEILHO-
BOCCTAHOBUTEIILHBIC PEAKIHH

peaxiuu
pa3ioKeHus,
3aMEeIlICHuS,

1. 3amaum Ha cocTaBieHHE
YPaBHEHUH PEaKIUii:

— COEIVHEHUS, 3aMEIlCHUs,
pasnoxxeHus, o0OMeHa;

— OKHUCIIUTENHHO-
BOCCTAHOBHTEIIEHBIX
peaxumii ¢ MCIOJb30BaHHEM
MeTona AJIEKTPOHHOTO
OaJyaHca.

2. 3ajayn Ha pacueT Macchl
BeIIeCTBA WU 00bEMa

ra3oB o W3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO
U3 yYaCTBYIOIIUX B PEaKIMU
BELLECTB; PaCYETHI

Macchl (00béMa, KOIMYecTBa
BEIIIECTBA) MPOAYKTOB
peakuuy, ecid OJHO U3
BEIIECTB UMEET MPUMECH

2.2

DNEKTPOIUTHYECKAS
OUCCOIMAIUS U
obmeH

HOHHBIA

CocTaBiiTh
XUMHYECKHX PEAKIUH HOHHOIO
oOmeHa C
HEOPTaHMYCCKUX BEIICCTB

ypaBHEHUS

y4acTueM

1. 3aganus Ha COCTaBJIEHHE
MOJICKYJISIDHBIX ¥ HOHHBIX
peakiuii ¢ yuacTueM KUCIIOT,
OCHOBaHUU u CoJieH,
YCTaHOBIICHUE  HM3MEHEHHS
KHUCIIOTHOCTH Cpebl

2. JlaboparopHas pabota
"THnsl XUMHYECKUX
peakuuii"
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OK/IK

Mopyas/Paznen/Tema

PesyabTaTt 00y4yenns

THIBI OEHOYHBIX
MeponpusTHi

Paznen 3. Ctpoenne u
CBOICTBA HEOPTAaHUYECKUX
BelIeCTB

HccaenoBats cTrpoeHue u
CBOICTBA HEOPTraHUYEeCKUX
BelllecTB

KonTponbHas padora
«CpoiicTBa
HEOPraHM4ecKHux
BelllecTB»

3.1

OK 01

Knaccudukarms,
HOMEHKJIATypa W CTpPOEHHE
HEOPraHUYECKHUX BEIIECTB

Knaccupummposats
HEOpraHM4YecKHe BellecTBa B
COOTBETCTBHH C UX CTPOCHUEM

1. Tect «HomeHnknatypa u
Ha3BaHHE HEOPTaHMYECKUX
BEIIECTB HUCXOAS U3 UX
XUMHYECKON (DOPMYJIBI MU
COCTaBJICHUE  XUMUYECKOM
(bopmybr UCXOMs u3
Ha3BaHUs  BEIIECTBA IO
MEXIYHapOJHOU W
TPUBHAJIBHOM
HOMEHKJIATYpE».
2. 3Bamaun Ha
MaccoBOM 1o (Macchl)
XUMHUYECKOTO JJIeMeHTa
(coenuHeHus) B MOJIEKYJE
(cmecn).

3. [IpakTudeckue 3aaaHus IO
KJIacCUGHUKAIIH,
HOMEHKJIaType u
XAMHUYICCKAM bopmymam
HEOPTaHMYECKUX  BEIIECTB
Pa3IHYHBIX KIACCOB.

4. [TpakTHueckue 3aJaHusl Ha
OTIpeNleIIeHNe  XUMHUYECKOU
AKTUBHOCTH  BEIIECTB B
3aBUCUMOCTH BHJA
XUMHUYECKOW CBSI3U W THMA
KPUCTAJUIMYECKON pEeLIETKU

pacuer

3.2

OK 01
OK 02

DOHU3UKO-XUMUYECKIE
CBOIiCTBa HEOPraHN4CCKux
BC€IICCTB

YcraHaBnMBaTh ~ 3aBHCHMOCTB
(PU3UKO-XUMHUYECKUX  CBOMCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHHMSI aTOMOB U MOJIEKYJ, a
TaKK€ THUIIA KPUCTAJUINYECKOM
pemeTKH

1. Tect
XUMHYECKHX
OKCH/IOB, KHCJIOT,
OCHOBaHHH,  aM(OTEepHBIX
TUIPOKCHUJIOB U COJIEI».

2. 3amaHusg Ha COCTaBJIEHHE
ypaBHEHUU XAMHUYECKUX
peakuui c Y4aCTHEM
MIPOCTBIX u CIOXHBIX
HEOPraHUYECKUX BEIIECTB:
OKCH/JIOB METAJlIOB,
HEMETaJUIOB U aM(OTEpHBIX
JJIEMEHTOB;
HEOPraHMYECKUX  KHCIOT,
OCHOBaHMH W aM(OTEepPHBIX
TUIPOKCHUIOB,
HEOPraHn4CCKUX
XapaKTepU3YIOIINX
CBOICTBa u
MOy YCHHUS.

3. IIpaxruko-
OpPUEHTUPOBAHHBIE
TEOpEeTUYECKHEe 3alaHus Ha
CBOWCTBA U  IIOJIyY€HHE
HEOPTraHUUYECKUX BEILECTB

«Ocobennoctu
CBOWCTB

coleit,
nux
CII0COOBI

3.3

OK 01
OK 02

Wnentudukarms
HEOPTaHMYECKUX BCIIECTB

HUccnenosath
peakuuu

Ka4CCTBCHHBIC
HCOPTraHUYCCKUX

1. [Ipaktuxo-
OpHUCHTHUPOBAHHBIC 3aJaHUA
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OK/IK

Mopyas/Paznen/Tema

PesyabTaTt 00y4yenns

THIBI OEHOYHBIX
MeponpusTHi

OK 04

BCIICCTB

o COCTAaBJICHUIO
XUMHUYECKUX  peakuuid c
y9acTHeM HEOPTaHWIEeCKUX
BEIIECTB, HCTIONB3YEMBIX
JUTS UX UIEHTH(DHUKAINH.
2.JIabopaTopuas pabora:
“Unentudukanus
HEOpraHUYEeCKUX BEIIeCTB”

Paznen 4. Ctpoenne u
CBOIiCTBA OPraHNYecKNX
BeleCTB

HUccnenoBarsb CTPOEHUE N
cBoiicTBa OpraHuv4Ye€CKux
BeIIECTB

KonTponbHas pabdora
«CTpoenue u cBOiicTBa
OpPraHMYecKHX BellecTB)»

41

OK 01

Knaccudukamnus, crpoenne u
HOMEHKJIaTypa OpraHUYeCKUX
BEILECTB

Knaccugpummposats

OpraHUYecKue
COOTBETCTBHH € HX

BElleCTBA B

CTpOCHUCM

1. 3agaHusa Ha COCTaBJIEHHE
Ha3BaHUM OpraHNYeCKHUX
COoeIMHEHN o
TPUBUAIILHOMI WU
MEKyHApOIHOM
CHCTEMaTHYCCKOM
HOMEHKJIaType.

2. 3ajaHus HA COCTaBJICHHE
MONMHBIX H  COKPAIICHHBIX
CTPYKTYPHBIX thopmyn
OpPTraHUYECKUX BEIIECTB
OTIEIBHBIX KJIACCOB.

3. 3agaun Ha oOIpeneicHHE
npocTenmei (bopmyBI
OpraHU4YeCKONl  MOJEKYJIBL,
HCXOAs W3  DJIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CsoiicTBa
COEIMHEHU I

OpraHUYECKUX

YcTaHaBIuBaTh

(1)I/ISI/IKO -XUMHUYECKHUX
BCIICCTB

OpraHnv4eCKux
CTPOCHUA MOJICKYJT

3aBHCUMOCTD
CBOWCTB
oT

1. 3aganus Ha cocTaBJCHHE
ypaBHCHHI XAMHYECKHX
peaximii C y4acTHeM
OpPTaHUYECKUX BEIIECTB Ha
OCHOBAaHHMHM HMX COCTaBa H
CTpOCHHUSL.

2. 3ajaHus Ha COCTaBJICHHE
ypaBHEHUU XAMHUYECKUX
peakuui,
WJLTIOCTPUPYIOIIHUX
XHMMHUYECKHUE CBOWCTBA C
y4EeTOM MEXaHU3MOB
MIPOTCKAHUS JTAHHBIX
peakumii W TEeHETHYCCKOU
CBSI3U OpPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHple 3amaud IO
VPaBHCHHSAM  pEaKIUWid ¢
y4acTueM OpraHUYeCKHUX
BEIIECTB.

4. JlaboparopHas
“IIpeBparieHus
OpPTaHMYECKHUX BEUIECTB MPH
HarpeBaHuu"

pabota

4.3

OK 01
OK 02
OK 04

Unentudukanms
OpraHWYECKHUX BEIIECTB, HX
3HAYCHUE M IPUMCHCHHC B
OBITOBOM u
TPOU3BO/ICTBEHHOU
JEITENLHOCTH YEJIOBEKA

Hccnenosats
peakuuu
COEIMHEHU
KJIaCCOB

Ka4yCCTBCHHEIC
OpPraHnv4eCKux

OTACIbHBIX

1.ITpakTuxo-

OpUEHTUPOBAHHBIE 3a/aHUs
o COCTAaBJICHUIO
XUMHUYECKUX  pEeakmuil ¢
y4acTueM OpraHUYeCKHuX
BEIIECTB, B T.4.
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THIBI OEHOYHBIX

Ne OK/IIK Monyas/Pa3nen/Tema PesyabTaTt 00y4yenns N
MeponpusITHii
UCTIONIB3YEMBIX I WX
AACHTUQUKAIMA B OBITY U
TIPOMBIIIICHHOCTH.
2.JIabopaTopHas pabora:
“Unentudukanus
OpPraHUYECKUX COEOUHEHUH
OTAENBHBIX KIACCOB”
Pa3nen 5. Kunernueckue u
Xapakrepu3oBaThb BJIUsIHUE
TepMOJUHAMHUYEeCKHe
5 JAKOHOMEPHOCTH PA3JIMYHBIX (PAKTOPOB HA
NPOTEeKAHUS] XHMHYECKUX PABHOBECHE H CIKOPOCTE
" XUMUYeCKHX pearuuii
peaxkumii
5 OK 01 CkopocTb XUMHUYECKHX | XapaKTepU30BaTh BimstHAE | [IpakTHKO-
OK 02 peakuui. XUMHYECKOE |KOHUEHTPALUA ~ PEArupyIoLUX [ OpUEHTUPOBAHHbBIE
paBHOBeCHE BEIIECTB U TEMIIEpaTyphl Ha|TeOpeTHYecKHe 3aJaHus Ha
CKOpPOCTh XUMHUECKUX pPeakluil |aHanu3 (hakTOpOB,
XapaxkTepu3oBaTh BIIMSIHUE | BIUSIOIIMX Ha W3MEHEHHE
HU3MEHEHHUs KOHIIEHTPAIIUH | CKOPOCTH XUMHUYECKOI
BEIIECTB, PpEAaKIMU Cpeasl U|peaKiyH. [pakruko-
TEeMIepaTypbl Ha CMEIICHHE |OpHCHTUPOBAHHBIE 3aJaHUA
XMMHUYECKOTO PaBHOBECHS Ha NPUMEHEHHE NPUHIHUIA
Jle-1llaTense IS
HaXOXJCHHUS HANpPaBICHHSA
CMEIICHHS paBHOBeECHS
XMUMHYECKON  peaknum ¢
aHaIn3 (hakTopoB,
BIMAIONINX Ha CMEIlEHHe
XHUMHYECKOTO PaBHOBECHS
HccnenoBarh HCTHHHBIE
6 Paspnen 6. PacTBopbl PACTBOPBHI C 3aJaHHBIMH
XapaKTepUCTHKAMHU
6.1 | OKO01 [TonsTue o pacTBopax Paznunyars uctuHHbIE pacTBOpHI | 1. 3agaun HA TPUTOTOBJICHHE
OK 02 pacTBOpOB.
2. ITpakTuko-
OpPHEHTUPOBAHHBIE
pacueTHble  3aJaHUS  Ha
JCTIEPCHBIE CHCTEMBI,
UCTIONb3yeMbIe B OBITOBOH U
TIPOM3BOICTBEHHOM
JIeITeIIbHOCTH YesIOBEKa
6.2 | OKO01 HUccnenoBanue cBoiicTB |MccnenoBath (usuko- [ JlaboparopHas padora
OK 04 pacTBOpOB XUMUYECKUE cBoiictBa | “IIpurorosnenue
HCTHHHBIX PACTBOPOB pacTBOpoB”
I IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJePKaHNe (COAePKAHUE MPUKIATHOTO MOTYJIsS)
OueHuBaTh NMOCIEACTBUSA
Paznen 7. OBITOBOM U 3amuTa Keiica (c yueToMm
7 XuMus B OBITY U NPOU3BOJACTBEHHOM oynyuei
NPON3BOACTBEHHOMH AeATeJbHOCTH YeJIOBEKa ¢ npodeccHoOHAILHOM
JAeATeJIbHOCTH YeJI0BEeKa MO3HINI IKOJIOTrHYeCcKOM AesITeTbHOCTH)
OesomacHoOCTH
OK 01 Xumust B OBITY 1 |O1eHnBaTh nocneacTus |Keiic (¢ yuerom Oymymieit
OK 02 NIPOU3BOJICTBEHHOM OBITOBOM M TPOM3BOACTBEHHOM |IpodeccrnoHambsHON
OK 04 ESITENILHOCTH YEJIOBEKA NEATEIBHOCTH ~ YelOBeKa  C|IesTebHOCTH)
OK 07 MO3UINH 9KOJIOrN4eCcKO¥ | Bo3MOKHBIE TEMBI KEHCOB:
6e3omacHoCTH
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OK/IK

Mopyas/Paznen/Tema

PesyabTaTt 00y4yenns

THIBI OEHOYHBIX
MeponpusTHi

1. Ilorennenue kiaumara u
BBICBOOOXKICHHE  Ta30BBIX
THIPATOB CO JHA OKEaHa.

2. bBynymue marepuaisl st
aBHa-, MaIlfHO- u
TIPUOOPOCTPOCHUSI.

3. HoBwle Mmarepuanbl s
COJIHEUHBIX OaTapey.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX IIPENapaToB
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	5. https://www.int-edu.ru/

