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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJBHOM JUCHUIIJIAHBI «XUMU»

1.1. MecTo  AUMCHMIUIMHBI B CTPYKTYpe  OCHOBHOW  NpogecCMOHATbHOM
o0pa3oBaTeJibHOI MPOrPaMMBbI

OOmeoOpa3oBaTenibHasl JUCHUIUIMHA —«XUMHSD»  SIBISIETCd  OOs3aTE€IbHOW  4YacCThIO
o011e00pa3oBaTeIbHOro LKKIa 00pa3oBaTesibHOM nporpammsl B cootBercTBun ¢ ®I'OC CIIO
I10 JAHHOM CIIELIUAIBHOCTH.

1.2. lleqtu ¥ mu1aHMpyeMbie pe3yabTAaThl 0CBOCHHUS JUCHMIIUHbI
1.2. MecTo JUCHUIUIMHBL B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMBbl

O/1.00 Ob1eobpazoBaTebHbIN yUeOHBIHN UK.

1.2.1. lean v 3aga4y JTUCHUTIMHBI

@opMHpOBaHUE Y CTYAECHTOB MPEACTABICHUS O XUMUYECKOW COCTABIISAIOIIECH €CTECTBEHHO-
Hay4YHON KapTUHBI MUpa KaK OCHOBBI NIPUHATHS PEIICHHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYAIMIX, OTBETCTBEHHOT'O MOBEACHUS B IPUPOAHOU CpeIe.

3agavyu AMCUMIIMHBIL:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEN MPOTEKaHUS] XUMUYECKUX IMPOILIECCOB U
ABJIECHUNA B OKpPYXKAWOIIEH cpeae, LEJIOCTHOM HAyYHOW KapTUHBI MHUpPa, B3aUMOCBSI3M U
B3aMMO03aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHsI COCTaBIATH (POPMyJIbl HEOPraHUYECKMX M OPraHUYECKUX BEULIECTB,
YpaBHEHUS XUMHUYECKHX pEakluid, OOBICHATh HMX CMBICI, HHTEPIPETHPOBATh PE3YIbTAaThl
XUMHUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKUX SKCIEPUMEHTAIbHBIX
HCCIICIOBAaHUM ¢ COOJNIIOZIEHWEeM TpaBWJl OE€30MacHOro oOpalleHuss C BelecTBaMUu U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yMEHHs MCHOJIb30BaTh MHPOPMALUIO XUMHUECKOIO XapakTepa U3 Pa3IuyHbIX
VCTOYHHKOB;

5) chopmupoBaTh yMEHHS NPOTHO3UPOBATH TOCJIEICTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX IPOIIECCOB;

6) cdopMmHpoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHDKEHHM XUMHUYECKOM HAyKu H
TEXHOJIOTU JIJIsl pa3BUTHUS COIL[MATBHOW U TPOU3BOACTBEHHOM cdep.

TpeGoBaHusi K YPOBHIO OCBOCHHS COJEP:KAHUS TUCIUIJIMHBI:



[Ipomecc wm3ydeHWsT OUCHUILIMHBI HaAmpaBieH Ha (QOPMUPOBAHUE  CIEAYIOIINX
KOMITETEHIIUN MO TAHHOM CIEIUATIbHOCTH:

OK OIl. Beibupath cmocoObsl pemieHusi 3agad  Ipo(hecCHOHATBHOM JesITebHOCTH
IPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEACTBA IOMCKA, aHalv3a W HWHTEPIPETAlHU
uHpopMalui U MHOOPMAIIMOHHBIE TEXHOJOTUM JIJIsl BBIMIOJIHEHUS 3a7a4 NpodeccruoHaTIbHOM
NEATEIIbHOCTH;

OK 03. [IlmanupoBaTb H  pEaTU30BBIBATh COOCTBEHHOE  NPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO ACITEIBHOCTh B TpodeccrnoHamsHOi cdepe,
MCIIOJB30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOW TPaMOTHOCTH B PA3JIUYHBIX >KU3HEHHBIX
CUTYyaIUsX;

OK 04. D¢ dhexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTUBE U KOMaH/IC;

OK 05. OcymecTBIATh YCTHYIO U TMHUCBMEHHYI0 KOMMYHHUKAIMIO HAa TOCYJapCTBEHHOM
s3pike  Poccuiickoit denepanum ¢ yd4eToM OCOOEHHOCTEH COIMAJIbHOIO M KYJIBTYPHOTO
KOHTEKCTA;

OK 06. IIposBiATh TIpaKIaHCKO-NMATPUOTHYECKYIO IMO3ULUIO, JIEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJIEHHE Ha OCHOBE TPAAUIMOHHBIX POCCUUCKUX JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEW, B TOM YHUCJIE C Y4YE€TOM TrapMOHHU3AIUU MEKHAIIMOHAIBHBIX U
MEKPEJTUTHO3HBIX OTHOLIEHUM, MPUMEHSTh CTaHIaPThl aHTUKOPPYNIIUOHHOTO MTOBEICHHUS;

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXAIOMIEH CpeIbl, pPeCcypcocOepekeHHIo,
MPUMEHSATh 3HaHUS 00 W3MEHEHHHM KIMMAaTa, TPUHIMIB OEpex ITMBOTO IMPOU3BOICTBA,
3¢ PeKTUBHO ACHCTBOBATH B UPE3BBIUAMHBIX CUTYAIUSX;

OK 08. Mcnonbp3oBarh cpeactBa (PU3MYECKOHM  KYyJbTypbl  JJII  COXpaHEHUsS W
YKpPEIUICHUST 3JI0pOBbA B TIporiecce MNPodheCCHOHAIBHOW JACSITEIBHOCTH W MOJACpKaHUs
HEO00XO0JIMMOT0 YPOBHSI (PU3UUECKON MOATOTOBICHHOCTH;

OK 09. ITonws3zoBatbest mpodecCHOHATBEHON JOKYMEHTAIIUEH Ha rOCy/IapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

OK 10. HcnmonwszoBath B mpodhecCUOHATBHOM EATeIbHOCTH YMEHHMS W 3HAHUS,
MOJIydYeHHBIE OOYYaIOIMUMUCS B XOJE OCBOCHHS YyYE€OHBIX MPEIMETOB B COOTBETCTBUH C
(deneparbHBIM  TOCYJAPCTBEHHBIM  OOpa3oBaTEIbHBIM  CTaHIAPTOM  CPEIHEro  oOIero
o0pa3oBaHus.

JIMYHOCTHBIE, MeTaNpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThl 0CBOCHUSA Y4eOHOM
AUCIHUNJIMHBI.



JIMYHOCTHBIE  PE3yJbTAaThl OCBOEHUS OCHOBHOM  00pa3oBaTENbHOM  MPOrpamMMBbI
JOCTUTAIOTCSI B €IUHCTBE Y4YeOHOM W BOCIHTATENBHOM JI€ATEIHHOCTH OpraHU3allvy,
OCYLIECTBJISIIOIIEH 00pa30BaTENbHYIO JAESITEIIBHOCTh, B COOTBETCTBHHM C TPaJIULMOHHBIMU
POCCUMCKAMH COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU,
IOPUHATBIMU B OOILIECTBE MpaBUIaMH U HOPMaMH IOBEJCHUS, U CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUs, CAMOBOCIIMTAHMS M CAMOPAa3BUTHsI, Pa3BUTHUSI BHYTPEHHEN NO3ULUU JIMYHOCTH,
NaTPUOTU3MA, IPAKTaHCTBEHHOCTH, YBOXKCHUS K NAMATH 3aIlUTHUKOB OTedecTBa U MOABUTAM
I'epoeB OteuecTBa M cTapuieMy MOKOJEHUIO, 3aKOHY M MPaBOINOPSAKY, TPYAY, B3aUMHOIO
YBaXKEHUS, OEpEeKHOr0  OTHOIIEHHS K  KYJbTYpHOMY HAcI€AUI0 M  TPaAULUsAM
MHOTOHAIIMOHAIIBHOTO Hapoja Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE  pe3ynbTaTbl OCBOCHHMS OCHOBHOM  00pa3oBaTeslbHOM  MPOTrpaMMBbI
oOy4JallmuMuCs  JODKHBI ~ OTpakaTb  TOTOBHOCTh M CHOCOOHOCTh  0OydaroIuXcs
PYKOBOJACTBOBAaTbCsl  COPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH, CUCTEMOM
LEHHOCTHBIX OpPUEHTAlMil, TO3UTHUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIbITa U OIbITa
NEATEIBHOCTH B MPOLECCE pealn3alyyd  OCHOBHBIX  HAIPABICHUW  BOCHUTATEIbHOM
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

IPaKIAHCKOTO BOCIIUTAHUSA:

COPMUPOBAHHOCTh IPAXKIAAHCKOW MO3UIMH  OOydYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOI0 OOIECTBa;

OCO3HAaHHWE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakKeHHWE 3aKOHa U
IIPABOIOPAAKA; IPUHATHE TPAAULMOHHBIX  HAlMOHAJbHBIX, 0011eYeI0BEYECKHUX

T'YMaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh TMPOTHUBOCTOSITh MJIEOJOTHMU SKCTPEMHU3Ma, HAIMOHAIM3Ma, KCEeHO(POOUH,
JVUCKPUMHUHALIAN 110 COUMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM ITPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B HHTEpEcax TI'pa)kIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPaBJIEHUH B 00111€00pa30BaTEIbHON OpraHU3ali U JETCKO-IOHOLIECKUX
OpraHM3aLNsX;

YMEHHME B3aMMOJECUCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
(GyHKUMSIMHU 1 HA3HAYCHUEM;

FOTOBHOCTh K TyYMaHWTAPHOW M BOJIOHTEPCKOM JESATEIBbHOCTH; MMATPUOTUYECKOTO
BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaKTAHCKON MICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJay, 4yBCTBAa OTBETCTBEHHOCTH Iepen PommHON, ropmoctu 3a CBOM Kpau, CBOIO
PonuHy, CBOM SA3BIK M KyJBTYpY, IIPOIIOE U HACTOSAIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccun;



IIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, UICTOPUIECKOMY U TIPUPOTHOMY
HACJICANIO, TaMSATHUKAM, TpaguIusaM HapogoB Poccum, moctmwkeHusmM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

ujeitHas yOexXJeHHOCTh, TOTOBHOCTD K CIIyKEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:

OCO3HaHME  JYXOBHBIX IIEHHOCTEH  pOCCHICKOTO  Hapoja; chHOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAUTENSIM U (WIM) JPYTUM WIEHAM CEMbH,
CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TMPUHATHUS IICHHOCTEW CEMEWHOW KU3HU B
COOTBETCTBHUH C TPATUIUSMHU HAPOJI0B Poccuu; acTeTHUECKOTr0 BOCTIUTAHUS:

ACTETUYCCKOEC OTHOIIEHWE K MHPY, BKJIOYAS ICTETUKY ObITAa, HAYYHOTO UM TEXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/1a U OOMIECTBEHHBIX OTHOIIICHHUIA;

CIIOCOOHOCTh BOCIIPUHHUMATH Pa3JUYHBIC BUIbI WCKYCCTBAa, TPAJAWIMH W TBOPYECTBO
CBOETO U JAPYTUX HAPOJOB, OUIYIIATh SMOIIMOHAIHLHOE BO3ICHCTBHE UCKYCCTBA;

yOEXKIEHHOCTh B 3HAYUMOCTH JIJIsi JJUYHOCTH U OOIIECTBA OTEUECTBEHHOTO W MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIUIIUNA U HAPOHOTO TBOPUYECTBA;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauyeCcTBa TBOPUYECKON JIMUYHOCTH;

(pU3HUECKOr0 BOCTIUTAHMSL:

c(hOpMHUPOBAHHOCTh 3J0POBOrO0 W 0O€30macHoro o6Opa3a >KU3HM, OTBETCTBEHHOIO
OTHOIIICHHUS K CBOEMY 3JI0pPOBBIO;

NOTpeOHOCTh B (PUBMUECKOM  COBEPIICHCTBOBAHWUHW,  3aHATUSIX  CIOPTHUBHO-
03JI0POBUTENBHOM JEATEIBHOCTBIO;

AKTUBHOE HETIPUSATHE BPEIHBIX MPUBBIUCK M HHBIX ()OPM MPUIMHEHUS Bpeaa PU3NIECKOMY
U TICUXUYECKOMY 37I0POBbIO;

TPYJIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYIOTIO0HE;

TOTOBHOCTB K aKTUBHOM JICSITEIIBHOCTH TEXHOJOTUYECKON U COIMAIBHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBaTh U  CAMOCTOSATEIHHO  BBITIONHITH  TaKYIO
NeSITEHHOCTD;

WHTEpPEC K Pa3IUYHbIM cdepam TpodecCHOHATBEHON NesSTeTbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyIyIIel MPoeCcCuu 1 peaqTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCEH
KU3HU; DKOJIOTUYECKOTO BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, TMOHUMAHUE BIUAHUA COIHAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HAa COCTOSIHUE TMPUPOAHOM M COLUMAIBHOW CpENbl, OCO3HAHHE
IJ1I00aJIbHOTO XapakKTepa dKOJIOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYILIECTBJICHUE JICHCTBUNM B OKPYXAIOIIEH Cpele HAa OCHOBE 3HAHUS
HeJel yCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

AKTUBHOE HENPUATHE NEVCTBUN, IPUHOCAIINX BPE OKPYKAIOLIEN CPELE;

YMEHHE IIPOTHO3UPOBATh HEO0JIaronpusTHHIE JKOJIOTHYECKHUE IIOCJIEACTBUSA
MIPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

pacCIIMpPEHNE OMBITA ACATEIBHOCTU 3KOJIOTMYECKOW HAIIPABICHHOCTH; IEHHOCTH HAYyYHOTO
[TO3HAHUA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsT HayKd U OOILNECTBEHHOM MpAKTUKH, OCHOBAHHOIO Ha JHUANOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KYJIBTYPBI KaK CPEACTBA B3AUMOICUCTBUSA
MEK]ly JIFOJbMH U IIO3HAHUS MUDA;

OCO3HAaHHE LIECHHOCTH HAYyYHOU JEATEIIBHOCTH, TOTOBHOCTH OCYILECTBIISITH IPOECKTHYIO U
HCCIIEI0OBATENIbCKYIO JEATEIIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE.

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOW MPOTPaMMBbI

JOJKHBI OTPAXKATh:

OBnazieHNe YHUBEPCATBbHBIMU YU€OHBIMH MMO3HABATEIbHBIMU JEHCTBUSIMU:

a) 0a30BbIE JTOTUYECKUE ICHCTBHUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3upoBaTh MpPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIM OCHOBAHUS JUIsl CPAaBHEHUS, Ki1acCU(UKALIUU
1 0000IIeHNS;

ONpENENATh LENN JAEITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH HX JOCTHXKECHHS,
BBISIBJIATh 3aKOHOMEPHOCTH M POTUBOPEYHNS B pACCMAaTPUBAEMBIX SIBJICHUSX;

BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM,
OLIEHUBATh PUCKU MOCIEACTBAN EATENBHOCTH;

pa3BUBaTh KPEATUBHOE MBILIUICHUE IPU PEIIEHUU >KU3HEHHBIX mTpoOsiem; 0) Oa3oBbie
HCCIIEIOBATEIIbCKUE JEUCTBUS:

BJIAJICTh HaBBIKAMH  y4€OHO-MCCIIEIOBATEIHCKON U MIPOECKTHOMN

NEeSATEIbHOCTH, HaBbIKaMH pa3pelieHus mpooiem;



CIIOCOOHOCTP M TOTOBHOCTb K CaMOCTOATEIBHOMY TIOMCKY METOJOB pEIICHHUs
MPaKTUYECKUX 3a]1a4, MPUMEHECHHIO Pa3IMYHBIX METOIO0B ITO3HAHMS;

OBJIaJICHHE BHUJAMU JIEATEIBHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM 4YHUCJIE TNpHU
CO37IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

dbopMHpOBaHWE HAY4YHOrO THMA MBIIJICHUS, BIAJCHUE HAY4YHOM TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpa30BaTENBbHON NEATEIHHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3UpOBATh 3a/lady, BBIJIIBUTAThH
TUIIOTE3y €€ peIIeHUs, HaXOAWTh apTryMEHTBHI IS JO0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBAaTh TIOJYYCHHBbIE B XOJE PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH MTPHUOOPETECHHBINA OIIBIT;

pa3pabaThiBaTh TUJIAH PEUICHHS MPOOIEMBI C YIETOM aHaIN3a UMEIOIINXCSI MaTepUaTbHBIX
¥ HeMaTepUaIbHBIX PECYPCOB;

OCYIIECTBIISITh 1[eJICHANPaBICHHBIN MIOUCKIIEPEHOCa  CPEICTB U

criocoboB  ACHCTBHS B NMPOGECCHOHAIBHYIO CPEaY;

yMETh T[EPEHOCUTh 3HAHUS B  T[IO3HABATEIbHYID W  MPAKTHUYECKyH 00Jactu
KU3HENIEATeTLHOCTH; YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HWJICH, TpEAJIaraTh OPWUTHHAIBHBIC TOIXOJbI M PEIICHUS;, CTaBUTH
poOJIEMBI U 3a/1a4H, IO0MYCKAIOIINE allbTEPHATUBHBIE pEUIEHUS; B) padoTa ¢ HH(POpPMaLIUE:

BJIQJCTh HABBIKAMHU TIOJTy4YeHUs WHPOPMAMA W3 HUCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBJISTh TOWCK, aHAIW3, CHCTEMAaTH3allMi0 U HWHTEPIPETAIHIO
uH(}OpMAIUU Pa3TMYHBIX BUIOB U (DOPM MPECTABICHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ yueToOM Ha3zHaueHUs UHPOPMAIIUU U 11eTIEBON
ayJIUTOPHH, BBIOUPAs ONTUMAIIbHYIO (DOpMY MpECTaBICHUS U BU3YaATTU3AIINH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAIINU, €€ COOTBETCTBHE MPABOBBHIM U
MOPaJbHO-ITHUYECKUM HOpMaM;

UCIIOJIB30BaTh CpPEACTBA HMH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHNM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHW3alMOHHBIX 3a7a4 C COONIOACHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKECHMS, TIPABOBBIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON O€30MTaCHOCTH;

BJIQJCTh HABBIKAMU pACMO3HABAHWS U 3alUThl  WHGOpMauu, WHHOPMAIIMOHHON
0€30MacCHOCTH JIMYHOCTH.



OBnajsieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBHUSIMHU:

a) oOIIeHHE:

OCYIIECTBISATh KOMMYHHUKAIMH BO BCeX chepax KU3HHU;

pacno3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIIECHMS, TMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEINOCHUIKH KOHPIMKTHBIX CUTYaIlMi U CMATYaTh KOH(DIUKTHL;

BJIA/IETh PA3IMYHBIMU CIIOCOOaAMU OOIIEHHUS U B3aUMOACUCTBUS; apTyMEHTHPOBAHHO BECTH
JUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYalIUU;

pa3BEpHYTO W JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CpeAcTB; 0) coBMeCTHas ACSTEIbHOCTD:

MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW W WHINBHIyaTbHOU PabOTHI;

BBIOMPATh TEMATUKy W METOJBI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIUX WHTEPECOB U
BO3MOYKHOCTEH Ka)JI0ro YieHa KOJIJICKTHUBA,

OPUHUMATh 1€ COBMECTHOM JI€ATENIbHOCTH, OPraHW30BBIBAaTh U KOOPJIUHUPOBATH
JICUCTBUA MO €€ JIOCTHUKEHUIO: COCTAaBISATh IUIAH JIEUCTBHM, pactpenesisiTb pPojid C Y4eTOM
MHEHHUI yYaCTHUKOB 00CYXaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KAYECTBO CBOETO BKJIAJAa M KaXJOTO YYaCTHUKA KOMaH/bl B OOIIUM pe3ybTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTh HOBBIC TPOEKTHI, OIECHWBATh WJEH C TO3HWIIMH HOBWU3HBI, OPUTHHAIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabdOTy B YCIOBHUSIX pEalbHOT0, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

OCYILIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE TMIOBEJICHUE B PAa3JIMYHBIX CHUTYaIUSsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBnajzicHNEe YHUBEPCATHLHBIMU PETYJISTUBHBIMH JICHCTBHSIMHU:

a) caMOOpraHu3aIus:

CaMOCTOSITEIIbHO OCYIIECTBJISATh MO3HABATEIBHYIO JEATEILHOCTh, BBIABISTH MPOOJIEMBI,
CTaBUTh H (opMyaupoBaTh COOCTBEHHBIC 3ajlaud B 0Opa3oBaTEILHON JCATEIBHOCTH M
KU3HCHHBIX CUTYaIlUsX;

CaMOCTOSITEITbHO COCTaBIIAThH TIJIaH PEHICHUSI TIPOOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATIOUTCHHUM;

JienaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBAThH IPUOOPETCHHBIN OTIBIT;



Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM IPYAULIMN B Pa3HBIX 00JIaCTsIX
3HAHWM, TOCTOSHHO TIOBBIIATH CBOHW 0Opa30BaTENbHBIH W KYJIBTYPHBIM YpPOBEHB; O)

CaAMOKOHTPOJIb:
HaBaTb OLCHKY HOBBIM CUTyauusM, BHOCUTD KOPPCKTHUBLI B
ACATCIBbHOCTD, OIOCHUBATL COOTBCTCTBUC PC3YJIbTATOB L CIIIM,

BJIaICTh HABBIKAMU MO3HABATEIbHON pediekchH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUMN
U MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHU;

WCIIOJB30BaTh NpHUEMBbI pediIeKCUr AJisi OIEHKU CHUTYallMd, BbIOOpa BEPHOrO PEUICHUS,
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHHUSI 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIbHBIA UHTEIJIEKT, MPE/oaratomuii copMrUpoOBaHHOCTS:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSIHHUE,
BUJICTh HAIpaBJIEHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOW c(epbl, ObITh yBEPEHHBIM B
cebe;

caMOpEeryJIMpoBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE, CIIOCOOHOCTH aJalTUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMK, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTHXKEHHUIO 1M U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

AOMIIATUH, BKIIIOYAIONIEH CIOCOOHOCTh TMOHUMATh SMOIIMOHAIBHOE COCTOSHUE IPYTHX,
VUYUTHIBATh €r0 TMPU OCYIIECTBICHUM KOMMYHUKAIIMHM, CHOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOILICHUS C JPYTUMHU
JII0JIbMU, 3a00TUTHCSI, MPOSBIISITE UHTEPEC U pa3peniaTb KOHPIUKTHL;

') IpUHATHE Ce0s U IPYTUX JTIOJICH:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTUX JIIOJ€M TpU aHaIU3€ pe3yJIbTaToB
NeSITeIbHOCTH; PU3HABATH CBOE MPABO U MIPABO IPYTUX JIFOJICH HA OIMHUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKA.

Iliianupyembie pe3yabTaThl 0CBOCHUSA 00111€00Pa30BATEIbHON JUCUUILJIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.
[To yue6HOMY mipenmety "Xumus'" (0a30BbIi ypOBEHb) TpeOOBaHUS K MPEIMETHBIM
pe3yabTaTaM OCBOEHHUS 0a30BOI0 Kypca XMMHUH JIOJKHbI

1) chOpMHUPOBAHHOCTh  NPEACTABJICHUNA: O  XMUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIM XUMHUHU B MO3HAHUM SIBJICHUW MPUPOJIbI, B
(OpMUPOBAHNN MBILUICHUSI U KYJIbTYphl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOMUMOM JUIsl pElIeHUs MPAKTHYECKUX 3a7ad M HKOJOTWYECKH OOOCHOBAHHOTO



OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJIHOM CpEJIE;

2) BIIaJICHUE CHUCTEMOH XUMHYECKHUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHUS (XUMHUYECKHUN DJIEMEHT, aToM, JJICKTPOHHAs 000J0YKa
atoma, S-, p-, d-DJIIEKTpOHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKYyJIa, BaJCHTHOCTD,
3JIEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCJIEHMS, XUMHUYECKas CBS3b, MOJIb, MOJIApHAs
Macca, MOJISIpHBIM 00BEM, YTJIEPOAHBIM CKeleT, (PyHKIHMOHAJIbHAs TPyIIa, pajauKal,
U30MEPHS, U30MEPHI, TOMOJIOTUUYECKHUI PsJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U
a30TCOMIEepKAIINE COCTUHEHHUS, OMOJIOTMYECKN aKTHBHBIC BEIIECTBA (YIJICBOIBI, JKUPBI,
OeJIK1), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS,
KpUCTAJUIMUECKass  pEIIeTKa, TUIBl  XUMUYECKUMX  peakiuuid  (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, K30- U SHJIOTEPMHUYECKHUE, PEAKIIUM MOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTBI, HEJICKTPOIUTHI, JJICKTPOJUTHUYECKAS AUCCOLMAIMS, OKHCIHUTEIND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOU PEaKIMK, XUMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs XMMHUYECKOrO CTpPOCHHUs opraHudeckux BeriectB A.M. bytiepona,
TEOpUS DBJICKTPOJUTHUYECKOU IHcconManuu, nepuoanyeckuit 3akon .M. Menneneesa,
3aKOH COXPAaHEHHsS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK  XHUMHH,
(haKTOJIOTMYECKHE CBEJCHUS O CBOHCTBAaX, COCTaBe, TMOJy4YEeHHH H OE30MacHOM
WCIIOJIb30BAaHUN BAXKHEHIIIMX HEOPraHUYECKHUX M OPraHUYECKHUX BEIIECTB B OBITYy H
MIPAKTUYECKOM JICATEIIbHOCTH YETIOBEKA;

3) cOpMUPOBAHHOCTh YMEHHI BBISBIISITH XapaKTepHbIC MPU3HAKA U B3aUMOCBS3h
VU3YYEHHBIX MTOHATUH, PUMEHATh COOTBETCTBYIOIINE MTOHATHUS IPU ONMCAHUU CTPOCHUS
M CBOMCTB HEOPTraHMYECKUX UM OPraHWYECKHUX BEIIECTB U MX MPEBPAIICHUN; BBISIBIATH
B3aUMOCBSI3b XUMHUYECKMX 3HAHUW C TOHATUSMH W TPEACTABICHUSAMHU JIPYTHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

4) cpOpMUPOBAHHOCTH yMEHUW HCIOJIH30BaTh HAWMEHOBAHUA XHUMHYECKHUX
COCMHEHUN MEXIyHApOAHOIO COK3a TEOPETUYECKOM W NPUKIAJAHOM XUMHUM U
TPUBUAIBHBIC HA3BAaHWs BAKHEUIIUX BEMIECTB (ITWIICH, alleTUJICH, TIMIEPUH, (EHOI,
dbopmanbaerua, yKCycHas KUCJIOTa, TJIMIIMH, YTapHBIM Ta3, YIJIEKUCHIBIA Ta3, aMMHUAK,
raiieHasi U3BeCThb, HeralieHasi H3BeCTh, MUThEBAs COJa U JAPYTHX), COCTABIATH (OPMYJIbI
HEOPraHUYECKUX M OPraHWYECKHWX BEIIECTB, YPABHEHUS XHUMHUYECKUX PEaKIUi,
OOBSICHATh WX CMBICI, TMOATBEPKIATh XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3aMUCAMU YPABHEHUI XUMUYECKUX PEAKIUN;

5) chOpMUPOBAHHOCT, YMEHHUH YCTAHABIMBATH MPUHAIICKHOCTh HU3YyUYCHHBIX
HEOPTraHUYECKUX U OPraHMYECKHMX BEIIECTB K OIPEACIICHHBIM KJIACCaM W TpyIIaMm
COCIMHECHUH, XapaKTEPU30BaTh UX COCTAB U BAXKHEUIIIME CBOWCTBA; ONPEAEIATH BUIbI
XUMUYECKUX CBsI3ed (KOBaJIGHTHAs, WOHHAs, METa/UIMYeCKas, BOJOPOJHAs), THUIIbI
KPUCTATNYECKUX PEIIETOK BEIIECTB; KIaCCU(PUITUPOBATH XUMUUYECKUE PEAKIINH;

6) BJIaJICHWUE OCHOBHBLIMU METOAAaMHU HAay4YHOI'0O IIO3HAHUA BCUICCTB U XMUMHUYCCKUX



sBJICHUHN (HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

7) cpopMHPOBAHHOCTH YMEHUI MPOBOAMUTH PACUYETHl M0 XUMHUYECKUM (PopMyaMm U
YpPaBHEHHUSAM XHMHUYECKUX PEAKIUH C HCIOJb30BaHUEM (PU3NYECKUX BEJIHYHH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:  Macchl, oOBeMa
(HOpMaJIbHBIE YCJIOBMSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJb30BaTh CHUCTEMHBIE
XUMHYECKUE 3HAHUS Ul NPUHATUA PELICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX,
CBS3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;



8) CchOPMHPOBAHHOCTh YMEHHH IJIAHUPOBATh W BBHITIOJHATh XUMUYCCKUAN
AKCHEPUMEHT (MpEeBpalllcHUsI OPraHWYECKUX BEIIECTB MpPH HarpeBaHUH,
MOJYYECHHE HSTWICHA M U3YYCHHE €r0 CBOWMCTB, KAaU€CTBEHHBIC PEaKIMU Ha
aNbJICTUbI, KpaxMmall, YKCYCHYIO KHUCJIOTY; JeHaTypanus O€JKOB Mpu
HarpeBaHUM, [IBETHbIC PEaKIUU OCJIKOB; MPOBOAUThH PEAKIMU UOHHOTO OOMEHa,
OTIPEENATh CPely BOIHBIX PACTBOPOB, KaueCTBEHHBIC pEaKIMM Ha cylbdar-,
KapOoHAaT- W XJOPUA-aHMOHBI, = HAa  KAaTHOH  aMMOHHUA;,  pElIaTh
AKCIIEpUMEHTalbHbIe 3amaud 1o Temam "Meramnel" u  "Hemeramnsl") B
COOTBETCTBUM C TpaBUJIaMU TEXHUKHU O€30MACHOCTH TMpU OOpallleHuu ¢
BEIIECTBAMHU U JIAOOPATOPHBIM O0OpYAOBAHMEM; MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

9) chOpMUPOBAHHOCTD YMCHHUSA aHaJIM3upPOBaTh XUMHYCCKYIO
uH(pOpMAIMIO, MOJYYaeMYyI0 M3 pPa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOMU
uH(popmaiuu, cetb IHTEpHET U ApyTHE);

10) chopMUpPOBAaHHOCTh yMEHUH COONIOAATh TMpaBUiia JKOJIOTHUECKH
1[eJIe€CO00pa3HOro TOBEACHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B IIENISIX
COXpPaHEHHS CBOETO 3JI0POBbS U OKPYKAKOUIEH MPUPOJHON CPENbl; YUUTHIBAThH
OMAacHOCTh BO3JICUCTBUS HA JKHUBBIE OPraHU3MbI OINPEAECICHHBIX BEIIECTB,
MOHMMAs CMBICJT MIOKA3aTelsl MPeIeIbHONU TOMyCTUMOM KOHIICHTPAIUK;

11) mis oOydJaromuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS:
c(hOPMHUPOBAHHOCTh yYMEHHS TPHUMEHATHh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METOJax MO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUM;

12) nast cyienbiX M CIa0OBUASIIMX OOydaromuxcs: choOpMUPOBAHHOCTH
YMEHUS UCIMOJIb30BaTh peabe()HO TOUECUHYIO cucTeMmy oOo3Hauenuil JI. bpaiins
JUTSL 3aITUCH XUMUYECKUX (POPMYII.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Ko u Ilnanupyembie pe3yabTaTbl 0CBOCHHUS IHCHMILIMHBI

HAUMEHOBAaH

ue
(popmupyem

BIX O6mue’ JMcuMnIMHAPHbIE?
KOMIIeTEeHIH

i
OK 01. B yacTu TPy10BOI0 BOCIIMTAHUA: - BIAJETh CHCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
Bri6upats - TOTOBHOCTh K TpyAY, OCO3HAHHE | OCHOBOIIOJIATAIOUINE TOHATUS (XUMUYECKUH JIIEMEHT, aToM,
CHoco0Obl LEHHOCTU MacTepCTBa, TPy 10Jit00ue; 3JIEKTPOHHAsI 000JI0YKa aroma, S-, p-, d-3JIEKTpOHHbBIE OpOUTAIN
penieHus - TOTOBHOCTb K AaKTMBHOW JEATEIBHOCTH | aTOMOB, HOH, MOJIEKYJIA, BAJIECHTHOCTb, 3JEKTPOOTPHULIATEIILHOCTD,
3a1a4y TEXHOJIOTHYECKOU U COLIMAJIBHOM | CTEIIEHb OKHUCIICHMS, XMMHYECKasl CBS3b, MOJIb, MOJISIPHAs Macca,
npodeccrona | HanpaBJICHHOCTH, CIIOCOOHOCTH | MOJISIDHBI ~ 00bEM, YIJICPOAHBIA  CKeNleT, (yHKIHOHATbHAS
JIbHOU UHULMUPOBATH, IUIAHUPOBATH U | TpyIIa, paauKall, HW30MEpHUs, HW30MEpbI, TOMOJIOTHYECKUN P,
NEATEIBHOCT | CAMOCTOSITEIIEHO BBIIIOJIHATH TaKyl | TOMOJIOTH, YTIJEBOJOPOJbI, KHCIOPOA- M  a30TCOAEpIKalue
U NesATEIbHOCTD; COEJIMHEHHUS, OMOJIOTMYECKH AaKTUBHbIE BewecTBa (YyrieBobl,
OPUMEHUTEND | -  HMHTEpPEC K  Pa3duyHbIM  cdepam | KUpbl, OENKH), MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
HO K po(ecCUOHANIbHOM eI TEIbHOCTH, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS, KPUCTANIMYECKas pPEeIleTKa,
paznuuHeiM | OBJIageHne YHHMBEPCAJbHBIMHM | TUIIBI XUMUYECKUX PEaKLUUil (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE,
KOHTEKCTaM | y4eOHbIMU MO3HABATEJbHBIMH | 9K30-U SHIOTEPMUYECKHUE, PEAKIIMKM MOHHOIO OOMEHa), pacTBOp,

NedCTBUSAMM: ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS
a) 0a3oBble JIOTHYECKHE 1efiCTBUSA: JUCCOLMAIUSl,  OKUCJIMUTENb,  BOCCTAaHOBUTEIb,  CKOPOCTH

! VkasbIBalOTCA IMYHOCTHBIE U MeTanpeMeTHbIe pe3yabTaThl U3 ®T'OC COO (B nocnegHeit pegakiuu ot 12.08.2022) B oTr/1arobHoi Gopme, opMupyembie
0011e06pa30BaTENbHON AUCIUIIIMHON
2 lucuunivHapHble (MpeMeTHbIE) pe3yIbTaThl yKa3bIBAIOTCA B COOTBETCTBUM C METO/IMKOM MpPero/iaBaHus JUCIUILIHHbI




- CaMOCTOSITEIIFHO
aKTyaJIn3upOBaTh
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBaTh CYIIECTBEHHBIN MpPHU3HAK
WIn OCHOBaHUS JUISL CpaBHEHUS,
KJIacCU(UKAIIUHA U 000OIICHHMS;

- OTIPEACIATD IEIN ASATCIbHOCTH, 3a]]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

- BBISBJISATD 3aKOHOMEPHOCTH u
MIPOTHUBOPECYUUS B paccMaTpuBaEMbIX
SABJICHUSX;

- BHOCUTH KOPPEKTUBBI B JEATCIHHOCTD,
OIICHUBATh  COOTBETCTBHUE  PE3YyJIbTATOB
LIEeJISIM, OLICHUBAaTh PUCKH IMOCIEICTBUM
JIeSITEILHOCTH,

- pa3BUBaTh KPEAaTMBHOE MBIIIJIEHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a30oBbIE HCCIIe0BATEIbCKHE

dbopMmynupoBath U
npooiemy,

JelCTBUA:

- BJIAJETh HaBBIKAMH y4eOHO-
HCCJIIEIOBATEILCKON " MPOEKTHOM
JeSITEIbHOCTH, HaBbIKAMU  pa3pelieHUs
npo0iem;

- BBIABJIATH ITPUYNMHHO-CIICACTBCHHEBIC CBA3U
N aKTyaJlu3upoBaTb 3a4aJady, BbIIABUI'ATb

TUIIOTE3y €€  pelIeHus,  HaXOIOuTh
apryMeHThl JUIs JOKa3aTelbCTBA CBOUX
YTBEPKIAEHUW, 3a7aBaTh IAPAMETPbBl U

KPUTEPHUH PELLICHUS;

XUMUYECKON peakiuu, XUMHUYECKOE pPABHOBECUE), TEOPUU U
3aKOHBI (TEOpUs] XMMHUYECKOTO CTPOCHHUS OPraHHMYECKUX BEIIECTB
AM. bytiepoBa, Teopus >SJICKTPOJUTUYECKON JUCCOIMAIIUU,
nepuoanueckuit 3axkoH [[.M. MenaeneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
(haKTOJIOTUYECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJTYUYCHUN U
0€30MacCHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX U
OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIHLHOCTH
YEJI0BEKA;

- yMETh BBISBISITh XapaKTEpHbIE NPU3HAKA M B3aUMOCBS3b
W3YUYCHHBIX MOHSATUM, MPUMEHSATH COOTBETCTBYIOIIUE TIOHSITHUS
IpU ONHCAaHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB W WX MPEBPAIICHUN; BBISABISThH
B3aMMOCBSI3b ~ XMUMHUYECKMX  3HAHUM C  TOHATUAMH U
MPECTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MIPEAMETOB;

- YMETh HMCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHECHUI
MEXIYHAPOJIHOTO COK03a TEOPETUYECKOW U MPUKIIATHON XUMUU U
TPUBHAJIbHBIC HA3BAHUSI BAXKHEUIINX BEIIECTB (ITHJICH, alleTUJICH,
rmieput, ¢eHosn, GopmanbIAerua, YKCycHash KUCJIOTa, TIUIWH,
yrapHblii Ta3, YTJIEKUCIbIM Ta3, aMMHaK, TraileHas W3BeCTb,
HeraiieHas HW3BeCThb, IUThEBasg coAa W JPYTUX), COCTaBIISTH
(bopMyITbl HEOPTAaHUYECKUX U OPTAaHUYECKHUX BEIIECTB, yPaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATH WX CMBICHT;, MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMHU HKCIEPUMEHTAMH M 3aMHUCSIMU YPaBHEHUI
XUMHUYECKHUX PEaKIIN;

- yMeTb  YCTaHaBJMBAaTh  MPUHAJIEKHOCTh  U3YUYEHHBIX
HEOPTaHUYECKUX W OPraHUYECKUX BEHIECTB K OIpeeICHHBIM
KJIaccaM M TPYIIaM COEIUHEHHM, XapaKTepru30BaTh UX COCTaB U




- aHaJM3UPOBaTh IMIOJYyYCHHBIE B XOE
peleHusl 3a1auu pe3yabTaThl, KPUTHUCCKH
OIIEHUBATH ux JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh HU3MEHEHHE B  HOBBIX
YCIIOBUSIX;

-  yM€Thb  MEPEHOCUTh  3HAHUSI B
M03HABATEIbHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEICATSIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUA U3 Pa3HBIX
peAMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC HJICH, IMpejjaraTh
OPUTHHAJIbHBIC MOJIXObI U PEIICHUSI;

- CIOCOOHOCTD X UCIIOJIb30BaHUS B
M03HABATEILHON U COLIMATILHOM MPaKTUKE

BaKHEHIINE CBOMCTBA; OMPEAENATh BHUIbl XMUMHUECKHUX CBsSI3Ed
(KOBaJICHTHasl, WOHHAs, METAJJIMYECKas, BOJAOPOJHAs), THIIbI
KPUCTAIUTMYECKUX  PEHIeTOK  BEHIECTB;  KiacCU(UIMPOBATH
XUMUYECKUE PEAKLINU;

- cpopMHUpOBaTh MPEICTABICHUSA: O XUMHUYECKOW COCTABIIAIONICH
€CTECTBEHHOHAYYHON KapTHHbI MHpA, POJIM XMMHHU B TO3HAHUU
SBIICHUN TPUPOJIbI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOM TPaMOTHOCTH, HEOOXOIUMOM J1JIs
pelIeHUs] MPAKTUYECKUX 3aJ1ad M JKOJOTHYECKHM OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPELE;

- yMEThb MPOBOJUTH pacCYeTbl MO XUMHUYECKUM (GopMysiaM U

YPaBHCHUSAM XUMHYCCKHUX peaKI_II/Iﬁ C HUCIIOJIb30BAHHNCM
(1)H3HLIGCKI/IX BCJINYHH, XApaKTCPHU3YIOIINX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI, oO0beMa (HOpMaJIBHI)Ie

YCJ'IOBI/ISI) ra30B, KOJINMYECCTBA BCIICCTBA, UCIIOJIB30BaATh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA A IIPUHATHUSA pCI]_IGHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3aHHBIX C BCIICCTBAMHM H HX
IMPUMCHCHUCM

OK 02.
Hcnonb3oBar
b
COBPEMECHHBI
¢ Cpe/CcTBa
TIOWCKa,
aHanu3a u
WHTEpIpeTaIl
1707}
uHbopMaIuu

B  oOuaacrm
MO3HAHMUS:

- chOpMUPOBAHHOCTb  MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKW M OOIIECTBEHHOMU
MPAaKTUKH, OCHOBAHHOTO Ha  JMAJOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHHUE  SI3BIKOBOM  H
YATATEJIbCKOM KYJbTYPbl KaK CpPEICTBA

HEHHOCTH HAY4YHOro

- YMETh IUIAHUPOBATh W BBHITIOJNHATh XUMHYECKUH SKCIIEPUMEHT
(mpeBpameHuss OpPraHWYECKUX BEIIECTB TIPU  HarpeBaHUW,
MOJIyYCHUE JTHIICHAa W HM3YyYCHHE €r0 CBOMCTB, KauyeCTBEHHBIC
peaKknMu Ha  aIBJAETHABI, KpaxMall, VYKCYCHYIO KHCJIOTY;
JeHaTypanus OeTKOB IPY HarpeBaHWH, IBETHBIC PEAKIIUN OCITKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHA, OTPEACIISITh CPETy BOAHBIX
pPacTBOPOB, KadyeCTBEHHBIC peakinu Ha Ccyib(dar-, kKapOOHAT- U

XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
AKCIIEpUMEHTAJIbHBIE  3a7aud 1o TemaM 'Mertamael" U
"Hemeramnsl") B COOTBETCTBUM C TpaBWIaMH  TEXHUKH




u
uHpopmarmo
HHBIC
TEXHOJIOTHH
TUISI
BBITIOJTHCHUS
3a/1a4y
npodeccruona
JIHOU
JESTEIBHOCT
u

B3aMMOJICUCTBUSL ~ MEXAY JIIOAbBMU U
MTO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH HAay4YHOU
JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISATh
ITPOEKTHYIO " HCCIIEA0BATEIIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIBHO U B TPYIIIIE;
OBJagenue YHHBEpPCATbHBIMHA
y4eOHbIMU MO3HABATEJIbHbIMHU
NeHCTBUSIMU:

B) padora ¢ nuHdpopmanueii:

- BIIJICTh HaBbIKAMHU MOJTYYEHHUS
uHQOpMAIUU M3 HUCTOYHUKOB  Pa3HBIX
TUIOB, CaMOCTOSITEJIbHO  OCYLLUECTBJIATH
MOUCK, AaHalii3, CHUCTEMATU3aluI0 U

UMHTEpHpPETalni0 UH(OPMAIUU Pa3TUUHBIX
BUJIOB U ()OPM MPEACTABICHUS;
- co3maBaThb  TEKCThl B
dbopmarax C  y4eTom
uHpopMau M IEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPEICTABIICHUS U BU3yaJIU3al1U;

- OLICHMBATh JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpopMaIu, ee
COOTBETCTBHE TPAaBOBBIM M MOpPAJIbHO-
THUYECKUM HOpMaM;

- UCITI0JIb30BaTh cpencTBa
UH(GOPMAILMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3allMOHHBIX

pa3sInYHBIX
Ha3HAUYCHUA
ayIuTOpUH,

(opmy

0e30MacHOCTH MPU OOpAIllEHWH C BEHIECTBAMHU M JTaOOPATOPHBIM
o0OpyJl0OBaHUEM;  MPEACTABIATh  PE3yJbTAaThl  XHUMHYECKOTO
IKCIIEpUMEHTa B (DOpME 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyIHMpPOBAaTh BBIBOABI HAa OCHOBE JTHX
pE3yNbTaTOB;

- YMETh aHAJU3UPOBATH XUMHUECKYIO HH(OPMAILIKIO, TTOTydaeMyt0
U3 pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOW HMH(OpMAIMH, CETh
WHuTtepHeT u npyrue);

- BJIQICTh OCHOBHBIMU METOJAaMU HAyYHOTO MO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN (HAONIO/IEHUE, W3MEpPEHUE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- yMeThb MPOBOJUTH pacCYeThl IO XUMHUYECKUM GdopMyiaM U
YPaBHEHUSIM  XMUMHUYECKMX  PEaKkUMil ¢  HUCIOJb30BaHUEM
¢u3nyecKuXx  BEJIMYMH, XapaKTEPU3YIOIMIMX  BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpPMaJbHbIE
YCJIOBHSI) Fa30B, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh CUCTEMHbBIE
XUMUYECKUE 3HAHMUS MJIA TPUHITUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM




3a7a4  C  COOMIoJieHHeM  TpeOoBaHUU
OPrOHOMHMKH, TEXHHUKH  0E30MacCHOCTH,
TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX
u THYCCKHX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3alUThl HGOpMaIuH, HHHOPMAIIMOHHON
0€30IaCHOCTH JIMIYHOCTH;

OK 04.
OddekTrBHO
B3aMMO/ICHCT
BOBaTh U
paboTaTh B
KOJIJICKTUBE
1 KOMaHjIe

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOONPEICIICHUIO;
-OBJIAJICHUE HAaBBIKAMH y4eOHO-
HCCIICIOBATEIILCKOM, MIPOCKTHOMU u
COIIMAJIBHOM JICSATCIIbHOCTH;

Osjaaaenue YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU A€iiCTBUSIMM:

0) coBMecTHAas JesITeJIbHOCTD:

- OHUMAaTh 17} UCII0JIB30BaTh
MPEUMYIIECTBA KOMAHJHOU 51
WHIUBUYJIbHON paOOThI;

- IIPUHAMATh e COBMECTHOU
NesTEeIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JACHCTBUA MO €€

JOCTUXKCHHUIO: COCTABJISITh ILJIAH ICHCTBUMU,
pacupenensatb poJii C YYETOM MHEHUU
YYaCTHUKOB o0CcyX1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATH M BBITIOJHITH PaObOTy B
YCIIOBUSAX PEAJIBHOI0, BUPTYaIbHOIO U

- YMETh IUIAHUPOBATh W BBHITIOJHATh XUMHYECKHUH SKCIECPUMEHT
(mpeBpameHnss OpPraHWYECKUX BEIIECTB TP HarpeBaHUW,
MOJIyYCHUE JTHJICHAa W HM3YyYCHHE €r0 CBOMCTB, KauyeCTBEHHBIC
peakMy Ha  albJErujbl, KpaxMal, VYKCYCHYIO KHUCJIOTY;
JeHaTypanus OeJIKOB MPY HarpeBaHUU, IBETHBIE PEAKIIUU OEIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHA, OTIPEICIISITh CPETy BOAHBIX
pacTBOPOB, KauyeCTBEHHBIC peaklMu Ha cyib(dar-, kKapOOHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHS; perarb
SKCIIEpUMEHTAJIbHBIE  3aauyd 1o TemaM 'Mertamael" U
"Hemeramnsl") B COOTBETCTBUM C NpaBWIAMH  TEXHUKHU

0e30MacHOCTH MPHU OOpAILEHWH C BEIIECTBAMHU U J1TAOOPATOPHBIM
0o0Opy/lOBaHUEM; TPEACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHA COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIHTATOB




KOM6I/IHHp0BaHHOFO BSaHMOHCﬁCTBHH;
- OCYHICCTBIATDH ITIO3UTHUBHOC
CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX

CUTyallWsIX, TMPOSBIATH TBOPYECTBO W
BOOOpaKCHHUE, OBITh HHUITUATHBHBIM
OBaaneHue YHHBEpPCAJIbHBIMH

peryjasiTiBHbIMHM 1eCTBUSIMU:

') IPUHATHE ce0s1 U APYTUX JIKIei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX
JOAEH  OpU  aHAJIM3€  pe3yJIbTaToB
JIESTEIBbHOCTH;

- IIPU3HABaTh CBOE NPABO U IPaBO APYTUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIIAN IPYTOTO YEIIOBEKA;

OK 07.
CopeiicTBOBa
Thb
COXpaHEHUIO
OKPYIKaIoIIIe
1 cpenpl,
pecypcocoep
€KEHUIO,
IPUMEHSTH
3HaHUA 00
W3MEHEHUH
KJIMMarTa,
TPUHITHATIBI

B o06J1acTH 2K0JI0rH4€eCKOro

BOCIIUTAHUSA:
- c(OpMHUPOBAHHOCTh  IKOJOTHYECCKOMN
KYJBTYPBHI, MTOHUMAaHHUE BIIASTHUS

COLIMAJIbHO-DKOHOMUYECKUX TMPOLECCOB Ha
COCTOSIHUE MPUPOJHOM H  COLUHATBHOM
Cpellbl, OCO3HaHHE TI00ATBHOIO Xapakrepa
AKOJIOTUYECKUX TTPOOJIeM;

- IUIAHUPOBAaHUE U  OCYILIECTBJICHUE
JIEVCTBUM B OKPY’KAIOIIEN Cpe/Ie HA OCHOBE
3HaHUSA LEeJNed YCTOMYMBOIO Pa3BUTHUSA
YEJI0BEYECTBA,
aKTHUBHOE

HEIIPUATHE JICVUCTBUU,

- copMHpOBaTH MPEACTABICHUS: 0 XUMHUYCCKONW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHpA, POJIA XMMHHM B TO3HAHUU
SBJIGHUN TPUPOJIbI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIIBHON TPaMOTHOCTH, HEOOXOAUMOM JIst
pElIeHUs] TPAKTUYECKUX 3aJlad M HKOJOTMYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

- yMeThb COOJIIOaTh MpaBHJIa SKOJOTHYECKU LIETECO00Pa3HOTo
NOBEJACHUS B ObITY M TPYIOBOM JE€ATETBHOCTH B  LEJAX
COXPAaHEHHUs CBOETO 30POBbs U OKPYKAIOLIEH PUPOIHOU CPEBI;
YUHUTBIBATH OIACHOCTh BO3JCHCTBHUS HA JKUBBIE OpPraHU3MBbI
ONpENENECHHBIX  BEIIECTB, IIOHMMAas  CMBICA  IOKa3aTens
MPEIEIIBHON JOMYCTUMOW KOHLIEHTPALlUH




OEpEKIIMBOTO
IIPOU3BOJICTB
a’

3¢ dHeKTUBHO
JEHCTBOBATh
B
Ype3BbIYAlH
BIX
CUTYaIHIX

MPUHOCSIIUX Bpea OKPYKAIOIIeH cpene;

- YMCHHUC IMIPOTrHO3UPOBATH
He6HaFOHpI/I$ITHBIC 9KOJIOTHYCCKUEC
IIOCJICACTBUA MpCAIPUHUMACMbBIX

JICVCTBHM, MPENOTBPAILATh UX;

- pacuIMpeHue OIbITa JIEATEIBbHOCTH
JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
HCCJIE0BATEIIbCKOM, TPOCKTHON U
COIIMAJIBHOM JICSATCIILHOCTH;

IIKC...




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bun yuyeoHoii padoThl

Oo6vem uacos

MaxkcumanbHasi yaeOHas HATpy3Ka (Bcero)

Oo0si3aTesibHAs ayIMTOPHAA yueOHasi Harpy3Ka (Bcero)

36

B TOM HHUCJIC:

Ha60paTOpHI>I€ 3aHATHUA

IMPAKTUYCCKUC 3aHATUA

KOHTPOJIbHBIE pabOThI

CamocTosiTesibHasi padoTa 00y4daromerocsi (Bcero)

dopmMa KOHTPOJISA




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

d®opMmupyem
HaumeHoBaHu Conep:xkanue yueOHOro marepuasa (0OCHOBHOE H MPO¢eCCHOHAIBHO- ObLe e
. beM bl
€ pa3/iesioB U OPHEHTHPOBAHHOE), 1a00PATOPHBIE M MPAKTHYECKUE 3aHATHS, NPUKJIATHOM
4acoB KOMIIeTeHIH
TeM MOAYJIb
"
1 2 4

OcHOBHOe conepxkanmne
Pasges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOE coaepxaHue OK 01
Ctpoenue T
ATOMOB eopeTuvyeckoe o0yueHue
XUMIHCCKHIX CoBpemeHHass Mozenb CTpoeHus aroMa. CUMBOJIMYECKUHN S3BIK XUMUHA. XUMWUYECKUN

JIEM
HIEMCHTOB M5 rement. DiekTporHas KoHdUrypamus atoma. Kinaccndukamus XMMUYECKHX 3IEMEHTOB
pupoaa

pupora (s-, p-, d-anementsl). BaneHTHble »5eKTpoHBI. BaneHTHOCTh. DieKTpOHHas Npupoaa
XUMUY g .

CCKOM | pMurueckoit cBA3M. DIEKTPOOTPHLATETBHOCT. BU/BI XMMHUUECKO# CBA3H (KOBAJICHTHAS,

CBSI3U

MOHHAs, METAINTUYECKas, BOAOPOJIHASI) U CITIOCOOKI €€ 00pa3oBaHuUs

IIpakTHyeckue 3aHATHS

Pemenne 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COEIUHECHUN
[0 HOMEHKJIATypE MEXIYHApPOJHOIO COK3a TEOPETUYECKOM W MPUKIATHOU XUMHUU U
TPUBHAIBHBIX HA3BaHMM IS COCTABJICHUS XHUMHYECCKHUX (OPMYJIT JIByXaTOMHBIX
coequHEHUH (OKCHJIOB, CYJIb(PUAOB, THAPUIOB W T.I.) W APYTHX HEOPraHUYECKUX
COCJIMHECHHUHN OTACILHBIX KJIAaCCOB.

[IpakTUueckue 3a7aHusl HA YCTAHOBJICHUE CBA3U MEXKY CTPOCHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB M TEPUOJUYECKHMM H3MEHEHHEM CBONCTB XUMHYECKMX HJIEMEHTOB M MX

10




COCI[I/IHCHI/II\/JI B COOTBCTCTBHH C ITOJIOKCHUCM Hepnommecmﬁ CHCTCMBEI.

Tema 1.2. OcHoBHOe coaep:kaHue OK 01
ITepuoanuecku OK 02
i SAKOH 1 IIpakTU4yeckue 3aHATHS
Tabnuua J.1. [lIepnoanueckas cucremMa xuMudeckux diemMeHToB [[.1. MenneneeBa. duznueckuit
Menneneesa cMmbici [Tepuoanmyeckoro 3akona JI.J1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHUYECKHX JIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CJI0KHBIX BEIIIECTB B

COOTBETCTBHHU C MMOJIOKEHUEM XUMHUYECKOTO 3JIEeMeHTa B [leprnoanueckoit cucteme.

MupoBo33peHueckoe u HayuHoe 3HadueHue [lepuonnyeckoro 3akona .M. Menneneena.

ITIporuossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

Penrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTePpU3aILUIO

XAMHAYECKHX 3JIeMEHTOB «MeTaummueckue / HeMeTaLIMISCKUE CBOMCTBA,

3JIEKTPOOTPUILIATEIBHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM

CTPOEHUEM U TMOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOoB JI.11.

MeunneneeBay
Pazgen 2. XuMuyeckne peakumu
Tema 2.1. OcHoOBHOE coaep:xaHue OK 01
Tuner

Teopernueckoe o0yueHue

11




XUMHYECKUX
peaKunit

KJIaCCI/I(I)I/IKaHI/IH N THUIIBI XUMHWYCCKHUX peaKuHﬁ C Y4aCTHUCM HCOPIraHNYCCKUX BCHICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKum”I COCINHCHUA, PA3JIOKCHUA, 3aMCIICHU A, O6M€Ha, B T.4.
peaKuHﬁ TrOpCHU:A, OKUCICHUA-BOCCTAHOBJICHUS.

ypaBHCHPI}I OKHCIJICHUSA-BOcCcTaHOBICHMA. CTeneHb oKucneHus. OKUCIUTEIb U
BOCCTaHOBHTEIL. COCTaBIICHUE U YPpaBHHUBAHUC OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O Oamanca. OKMCINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKkunmn
B IIpUpo AL, IMPOU3BOACTBCHHLIX IIPOHCCCAX U X KU3HCACATCIbHOCTH OPraHnu3MOB

IIpakTnyeckue 3aHATHS

KonuuectBeHHbIe OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTbl N0 YpPaBHEHUSM XHUMHYECKUX peakiui. Moyb Kak eJuHUIIA KOJIMYECTBA
BellecTBa. MossipHast Macca. 3aKOHbI COXPAHEHHsI MAcChl M SHEPruu. 3aKOH ABOTaJipo.
Monsipabiii 00beM ra3oB. OTHOCUTENbHAS TJIOTHOCTh Ta30B. PacueThl M0 ypaBHEHUSM
XUMUYECKUX PEaKIMil ¢ UCMOJIb30BAaHUEM MacChl, 00beMa (HOpMaJbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BELIECTBA

Tema 2.2.
DNEeKTpOoauTHYE
cKas
JIUCCOIAAIHS 1
VOHHBIN 00MEH

OcHOBHOE coaep:xaHue

Teopernueckoe o0yueHue

Teopust >smeKTpoIUTHYECKOW aucconuanv. WOHBI. ONEKTPOJIMTHI, HEANEKTPOJIUTHI.
Peakuuu nonnoro oomena. CoctaBiieHUE peakiii HOHHOTO 0OMEHA MYTEM COCTaBJICHUS
UX TIOJHBIX M COKPAIEHHBIX HOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIC pEAKIIUU.
3ajaHusl Ha COCTABJICHUE MOHHBIX PEaKIINil

JlabopaTopHbie 3aHATHS

JlabopatopHas padota “THUIbl XUMUYECKUX pPEAKIUN ™.

NccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3YIOIIMUXCS BEILIECTB)
U IPU3HAKOB XUMUYECKUX peakiuil. [[poBenenre peakuuii HOHHOTO 0OMeHa,
ONpENEIEHUE CPEbl BOJHBIX PACTBOPOB. 3a/IaHHsI HA COCTABJIEHUE NOHHBIX PEaKIUi

OK 01
OK 04
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KonTposbHas
padora 1

CTpOGHI/Ie BCUICCTBA U XUMHUUYCCKUC PCAKIINU

Pa3gen 3.

CTpoeHne 1 CBOIICTBA HEOPraHMYECKHUX BellleCTB

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUICCKU
X BEILECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

[Ipenmer Heoprannyeckou xumun. Knaccudukamus HeopraHndeckux BemecTB. [IpocTeie
U CJIOKHBIC BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI,
KHCJIOTHI, COJIN). B3anMOCBs3b HEOpPraHUUECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS
BemiecTBa. Kpucrammmyeckue u amop@Hbie BelecTBa. TUIBI KPUCTANIMUECKUX PEIIETOK
(aTomMHas1, MOJICKYJISIpHAsI, HOHHASI, METAJUIMYECKast ). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIECTKH. 3aBUCUMOCTh XUMHUYE€CKON aKTUBHOCTH
BEIIECCTB OT BUJIa XUMUYECKON CBSI3U M THUIMA KPUCTALIMYECKON pemeTKy. [TpuanHbl
MHOT000pa3usi BEIEeCTB

IIpakTHyeckue 3aHATHS

HomeHnknaTtypa HeopraHnuecKkrux BEIIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX
XUMUYECKOU (hOpMYJIbI UIIU COCTaBIEHNE XUMHUUECKON (hOPMYJIbI UCXO/ISl U3 Ha3BAHUS
BemiecTBa 1o MexxayHapoaaoi (MIOITAK) unu TpuBUaibHOM HOMEHKIIATYPE.

Pemienne npakThueckux 3aaHuUi MO KiIacCU(UKAIMKM, HOMEHKIATYpe U XUMHUYECKUM
dbopmysiaM HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB (YrapHbIM Ta3, yTIEeKUCIbINA
ras, aMMuak, raiieHasi U3BeCThb, HeTalleHas U3BeCTh, MUThEBAs COJa U APYTUX): HA3bIBaTh
U COCTaBJIATHh (POPMYJIbI XMMUYECKHUX BEIIECTB, OMPEACIISATh IPUHAIJIC)KHOCTD K KJIaccy.
Hcrounnku XumMudeckoi nHpopMaiuu (CpeacTB MacCOBOM MH(OpPMAITUH, CETh
WNutepnet u npyrue). [lonck nabopmaim mo Ha3BaHUSIM, HIACHTH(DUKATOPAM,
CTPYKTYPHBIM (popMyiam

OK 01
OK 02
IIK...

Tema 3.2.

OcHoOBHOE coaep:xaHue

OK 01
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duznko- Teopernueckoe o0yueHue OK 02
XUMHUYECKHE N IIK...
CBONCTEA Meramibl. OOue ¢usnueckue U XUMHUYECKHE CcBoicTBa MeTayioB. CrocoObl

NOJyYEHHUs. 3HAYCHUE METAJUIOB M HEMETAUIOB B MPUPOAEC U KU3HEIACATEIBHOCTH
HEOPTARIHACCRH | e oBexa n opranuzmoB. Koppo3usi MerayuioB: BUIbI KOPPO3UHU, CIOCOOBI 3aIIUThHI
X BEIICCTB METAJIOB OT KOPPO3UH

Hemeramnbl. OOmue ¢u3nyeckue M XUMUYECKHE CBOMCTBA HEMETA/UIOB. TUNUYHBIE

cBoiictBa HeMmetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa CO€IUHEHUN

HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B MIPUPO/IE

XHUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCHUIOB,

TUAPOKCUJIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX

BEILIECTB, BOAOPOIHBIX COEAMHEHUN, BBICIIIUX OKCUJIOB U THAPOKCHUIOB

IIpakTuyeckue 3aHATHSH

CocraBieHue ypaBHEHUN XHWMHYECKHX pEAKUUWA C YyYaCTUEM IMPOCTBIX U CIOMKHBIX

HEOPraHUYECKHUX BEUIECTB: METAJUIOB U HEMETAIIOB; OKCHUJIOB METAJJIOB, HEMETAJUIOB U

aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM © aM(OTEPHBIX

TUIPOKCUIOB; HEOPTaHUYECKUX COJIEH, XapAKTEPU3YIOIIUX UX CBOKCTBA.

Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB,

MOJTy4YeHHE U 0€30MaCHOE UCTIONb30BAHNUE BaXKHEHIITUX HEOPTaHUUYECKUX BEIIECTB B OBITY

Y MPAKTUYECKOU JIESITETbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coJep:KaHue OK 01
N nentudukarum OK 02

JlaGopaTopHble 3aHATHSA
s OK 04
HCOPTAaHUICCKU | JlaGopaTtopHas padoTa «aeHTndukamnms HEOPraHMIECKUX BEIIESCTBY.
X BCIICCTB PemeHne SKCIEpUMEHTANBHBIX 3a7ad 110 XUMHYECKUMM CBOWCTBAM METAUIOB U

HEMCTAJJIOB, 110 PACIIO3HABAHWIO W ITOJTYUYCHHIO COCJIMHEHUI METAJIJIOB 1 HEMETAJIJIOB.
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I/II[CHTH(l)I/IKaHI/IH HCOPTaHNYCCKHUX BCIICCTB C HCIIOJIB30BAHHUCM HX (1)I/IBI/IKO-XI/IMI/I‘I€CKI/IX
CBOﬁCTB, XApPaKTCPHBIX KaUCCTBCHHBIX peaKHI/Iﬁ. KauecTBeHHBIC PCAKIUU Ha cynmbaT-,
Kap60HaT- " XJIOPUO-aHUOHBI, HA KATHOH aMMOHMN:

KonTposbHas .
CBoiicTBa HEOPraHUYECKUX BEIIECTB

padora 2

Pa3pea 4. CTtpoeHnne ¥ CBOMCTBA OPraHUYE€CKHUX BelleCTB

Tema 4.1. OcHoOBHoOE coJep:KkaHue OK 01

Knaccuduxanus IIK...
Teopernueckoe o0yuenue

, CTPOCHHE U

HOMCHKJIATYPA |[losiBiieHME U pa3BUTHE OPraHUYECKOM XMMUU Kak HayKu. [Ipeamer oprannueckon

OPTaHUYECKUX |XxuMUU. MECTO ¥ 3HAYECHHE OPraHUYECKOU XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

BEIIECTB XUMHUYECKOE CTPOCHUE KaK IOPAJOK COCIUHEHUsS aTOMOB B MOJIEKYJIE COTJIACHO HMX

BaJICHTHOCTH. OCHOBHBIE€ IOJIOKEHHUS TEOPUU XUMHUYECKOIO CTPOCHHUS OPraHUYECKHUX
coenuHeHud A.M. bBytnepoBa. VYTriepoIHbIi CKEJIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOCHMSI MOJIEKYJ. M3omepus u
M30MEDBL.

[lonsitue o QyHkuuoHanbHOW rpynne. Pagukan. [lpuHuunel  kiaccuukauuu
OpPraHMYECKMX  COEAUWHEHHMH. MexayHapoaHas  HOMEHKIATYypa W IPUHIUIIBI
HOMEHKJIATypbl ~ OpraHuueckux  coeauHeHui. Ilonste 00  azoTcoueprkanux
COEIMHEHUSIX, OMOJIOTMUECKN aKTUBHBIX BEUIECTBax (yIJeBolax, KMpax, Oejkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckune 3aHATHS

HomenknaTtypa OpraHu4eckux COCAMHEHUNM OTACIBHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBHIIIEHHBIE U apOMaTHYECKHE YIJIEBOJAOPOJbI, CIUPTHI, (HEHOJBI, aJibJCTUIbI,
KETOHBI, KapOOHOBbIE KHCJIOTHI M Jp.) CocTaBieHHUE TOJHBIX W COKpAIIEHHBIX
CTPYKTYPHBIX (OPMYJT OPTaHUYECKUX BEIIECTB OTEJIbHBIX KJIACCOB, HCIOJB3YS HX
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Ha3BaHUSl IO CUCTEMaTHYECKOM M TPUBHAIBHOW HOMEHKIIAType (STHJIEH, alleTHJICH,
[IIALEPUH, (eHol, hopMalbIerul, YKCyCHas KUCIIOTa, TIuiuH). Pacuersl npocteitiei
(bopMyJIbl OpraHUYECKON MOJIEKYJIbI, UCXO/ISl U3 JIIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COE€IMHEHUU

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUNU OTHCNbHBIX KIACCOB
(ocobeHHOCTH KJIacCCU(PUKALUKA U HOMEHKIIATYypbl BHYTPH KJIacca; TOMOJIOTHUECKUM Pl U
oOmas gopmyna; m3oMepus; GU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJIYYEHUS ):

— TIpeleabHbIC YIIIEBOIOPOABI (JIKaHBI U IUKIIOATIKaHbI). ['OpeHne MeTaHa KaK OJUH U3
OCHOBHBIX HMCTOYHHKOB TEIIa B IIPOMBIIUICHHOCTH W ObITy. CBOHCTBAa MPUPOIHBIX
YTJIIEBOAOPOJIOB, HAXOXKICHUE B IPUPOC M IPUMCHCHHE aJIKaHOB;

— HempeleabHble (aJIKEHBI, aIKMHBI U aJIKaJHCHBI) M apOMATHYECCKUE YTIICBOIOPO/IBI.
['opeHre ameTuiIeHa Kak WCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH JUIS CBApKH U
PE3KH METAJIJIOB

— KHUCJIOPOJICOACpIKAIIUE COSAMHEHUsSI (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KHUCJIOTHI U
3¢upbl, albJerubl M KETOHBI, >KUpPbI, YrieBoibl). llpakTnueckoe mpuUMeHEHUE
ATUICHTJUKONS, riauiepuHa, (enona. [lpumenenune Qopmanbaeruaa, ametaabIeruiaa,
YKCYCHOM KUCHOThI. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Moroliye cBONCTBA
MbLIA

—  a3oTcojepiKaliue  COeAMHEHHs  (aMUHBI U aMUHOKHUCIOTBI,  OCNKH).
BbicOKkOMOJIEKYIIpHbIE  COENMHEHMS] (CMHTETHYECKME U OHOJOTMYECKU-AKTUBHBIE).
MoHoMep, moauMep, CTPYKTYpHOE 3BeHO. llonmmmepuzamus 3THiIeHA Kak OCHOBHOE
HaIIPaBJICHUE €TO UCIIOIb30BaAHUS.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMU OPTaHUYECKUX COCTMHEHUN

OK 01
OK 02
OK 04
IIK...
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IIpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCAUHEHUN OTHCNbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXAYHapoJHas HOMEHKJIATypa, XWUMHUYECKHE CBOWMCTBA, CIOCOOBI MOJYy4YEHUSs):
npenenbHble (aJTKaHbl U IUKIOANKAHBI), HEMpPeIeabHbIe (ATKEHbI, aTKUHBI U aJTKaUCHBI)
1 apOMATUYECKUE YTIIEBOJOPOIBI, CIIUPTHI U (DEHOIBI, KAPOOHOBBIC KUCIOTHI M AUPHI,
aJbJECTUIBl U KETOHBbI, AMUHBI U aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJIAPHBIE COCIMHEHHS.
3ajaHusl HA COCTABJICHUE YPAaBHEHUI XMMHUYECKUX PEAKIUNA C YYACTUEM OPTraHUYECKUX
BEIIECTB HA OCHOBAaHWH UX COCTaBA U CTPOCHUSA

CocrapieHue cxeM peakiuii (B TOM YKCII€ 1O MPEJI0KEHHBIM IIEMT0OYKaM MpeBpaIicHuit),
XapaKTEPU3YIOINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTACIBHBIX
KJIACCOB, CHOCOOBI HX TOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCIUHEHUN I10
TPUBUAIIBHON WJIM MEKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUMX 3aJaHUMl HAa  CBOMCTBA
OPTraHUYECKUX COCAMHEHUN OTICIbHBIX KJIACCOB

JlabopaTopHas padora

JlabopatopHas pabota “IIpeBpaiiennsi OpraHMueCKNX BEIIECTB MPU HArpeBaHUH'".
[Tonydyenue 3THIIEHA U U3YYEHHUE €T0 CBOMCTB. MOJeIMpOBaHUE MOJIEKYJI U XUMHUYECKUX
IpeBpalleHU Ha TPUMEPE ITaHa, STUIICHA, alleTUIICHA U JIp.

Tema 4.3.

W nentudukau
ST OPraHUYCCKHUX
BEILIECTB, UX
3HaYEHUE U
PUMEHEHHUE B
OBITOBOI U

OcHOBHOE coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. l[IpuMenenne u OuosiorMueckass poJib YIJIEBOJOB.
OxucneHre yrieBoJ0B — UCTOYHUK YHEPTUH KUBBIX OpraHu3MoB. O01acTH MPUMEHEHHUSI
amuHOKuCTOT. [IpeBpamenus OGenkoB nuid B opranusme. buomornueckue (yHKImMH
OenkoB. buonormdyeckune (QyHKIUU KAPOB. Poib OpraHWYecKOd XUMUU B PEIICHUH

OK 01
OK 02
OK 04
IIK...
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MIPOM3BOJCTBEH
HOH
JIeATEIILHOCTH
YyeJI0BeKa

npo0JieM MUIIEeBO 6€301aCHOCTH

Ponb oprannueckoid XMMUU B PELICHUU TPOOJIEM JHEPreTHYEeCKOr Oe30MacHOCTH, B
Pa3BUTHU MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpUANIOB, HOBBIX HCTOYHUKOB JHEPrUU
(asIbTepHATUBHBIE UCTOUYHUKH 3HEPrum). OMacHOCTh BO3ICUCTBUS HA )KUBBIE OPTaHU3MBI
OpraHMYECKUX BEIIECTB OTACIbHBIX KIACCOB (YIJIEBOJOPOABI, CIUPTHI, (PEHOJIBI,
XJIOPOPTaHUYECKUE MPOU3BOJIHBIC, ABACTUIBI U JP.), CMBICI TOKa3aTels MpeAebHO
JOMYCTUMOM KOHIICHTpAIIUU

JlaGopaTopHble 3aHATHS

JlaGoparopHass pabora: ‘“UaeHTudukanuss oOpraHUYEeCKUX COCIUHEHHH OTIIEIbHBIX
KJ1acCcoB”

WNneHTndukamus OpraHMYeCKUX COCAMHCHUN OTACIBHBIX KJIaccoB (HA IpuUMEpe
aJbJACTHIOB, Kpaxmaya, YKCYCHOM KHCIOTBI, OCIKOB M T.II.) C HCIIOJB30BAHHUEM HX
(U3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAYCCTBEHHBIX peakiuid. JleHarypamus
Ocnka Tpu HarpeBaHWH. [[BeTHBIe peaknmu OelkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO
CUTHAJIa C TOYKH 3PEHUS XUMHUYECKHX IPOIECCOB NPH TPOTEKAHWHM KadyeCTBEHHOMN
pEeaKIH, MO3BOJISIONICH HACHTU(UIIMPOBATH NPEIJI0KCHHBIE OPTaHUYECKUE BEIECTBA

KourpoJubHas
padora 3

CrtpyKTypa 1 CBOWMCTBA OPraHUYECKUX BEUIECTB

Pasnea S.

Kunernueckne ¥ TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuuit
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CkopocTb OcHoBHOE coaep:xaHue OK 01
XAMHYECKUX OK 02
peaxiuii. IIK...
XUMHUYECKOE
paBHOBECHUE
Teopernueckoe o0yuenue
CKOpOCTh peaKIuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPUPOBI PEArUPYIOIIHX
BCIIIECTB, KOHIICHTPAIIMM pPEarupyrolUuX BEIIECTB, TEMIEpPATyphl H  IUIOHIATU
pEaKIMOHHON TMOBEpXHOCTU. TeroBbie 3P(PEKThl XUMHUECKUX peakiuid. IK30- U
SHJIOTEPMUYECKHUE, PEAKIINH.
OOpatumocTh peakiuii. XMMHUYECKOEe PAaBHOBECHE U €ro CMEIICHHE MO JCHCTBHEM
pa3IUYHBIX (HaKTOPOB (KOHIEHTPAILMS PEareéHTOB WM MPOIAYKTOB PEAKIUH, JaBJICHHE,
TeMIlepaTypa) IS CO3/IaHUS ONTUMAJBHBIX YCJIOBHM MPOTEKAHUS XUMHUYECKHUX
npouecco. [Ipuauun Jle [llarense
IIpakTHyeckue 3aHATHSA OK 01
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHaiu3 (PAKTOPOB, BIMSIONIMX Ha OK 02
W3MEHEHHE CKOPOCTH XHUMHUUYECKOW peakiuu, B T.4. C TMO3ULIHUN DKOJOTUYECKHU IIK...
11e71IeCO00pa3HOTO TMOBEICHUSI B OBITY U TPYJAOBOM NESITEIHHOCTH B IEISX COXPAHECHUS
CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOM CPEBI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM HA MpUMeHeHue npuHiuIa Jle-Ilarense
JUISl HAXOKICHUSI HAPaBJIEHUS CMEUICHUS PAaBHOBECHS XMMUYECKON peaklu U aHAIN3
(haKkTOpOB, BIUSIONINX HA CMEIIEHUE XUMHUECKOTO PABHOBECHSI
Pa3nea 6. PacTBOpBI
Tema 6.1. OcHOBHOE coJiep:KaHue OK 01
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[TonsaTue o Teopernueckoe o0yueHue OK 02
pacTBopax - OK 07

PactBopenue kak ¢usznko-xumuueckuit mporecc. PactBopbl. CriocoObl MpUTOTOBIECHUS

pactBopoB. PactBopumocth. MaccoBasi 1107 pacTBOpPEHHOro BeniectBa. (CwbIci HK...

NOKa3aTessl MPENEIbHO AOIMYCTUMOM KOHUEHTPALMM M €ro HCMOJIb30BAHHUE B OIICHKE

AKOJIOTHYECKON 0€30MaCHOCTH.

[IpaBuiia SKOJIOTUYECKH 11€71€CO00PA3HOTr0 MOBEACHUS B OBITY U TPYAOBOU JESATEILHOCTH

B LIEJIIX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOAHON CpeJibl; OMacHOCTh

BO3/ICHCTBUS HA )KMUBbIE OPTaHU3MBbI OTIPEICJICHHBIX BEILIECTB.

Pemienne  mpakTUKO-OPMEHTHUPOBAHHBIX  PacyYETHBIX  3aJaHUN  HA  PaCTBOPBI,

HCIIOJIb3yEeMbI€ B OBITOBOM U MTPOU3BOJICTBEHHOM JEATEILHOCTU YEI0BEKa
Tema 6.2. OcHoOBHOE coep:KaHue OK 01
HccnenoBanne OK 02
CBOMCTR JlabopaTopHbie 3aHATHS OK 04
pacTBOpOB JIaGoparopuas pabota «I[IpUroToBICHUE PACTBOPOBY. IIK...

[IpuroroBieHue pacTBOPOB 3aJaHHON (MaccoBoi, %) KOHIEHTpanuu (C MPaKTUKO-

OPUEHTHUPOBAHHBIMH BOIIPOCAMU) U OIIPEICIICHNUE CPEIbl BOAHBIX PaCTBOPOB.

Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepPKAHME NPUKJIATHOTO MOTYJIA)
Paznen 7. XuMus B ObITY M IPOU3BOJACTBEHHOM AEATEJIbHOCTH Y€J10BEKA OK 01

OK 02

XuMmus B ObITy |(OCHOBHOE coJep:KaHHe
- OK 04
[IPOM3BOACTBEH Teopernueckoe o0yuenune OK 07
Hou Hogeilimue 10CTHKEHNUS XUMAYECKOU HAYKU U XUMUYECKON TEXHOJIOTUU. POJIb XUMUU B TIK....
ﬂ:ﬁg‘;ﬁiﬁocm 00eCTICYeHUN JKOJIOTHYECKOM, IHEPTETUUECKON M THUILEBOM O€30MacHOCTH, Pa3BUTUU

MeauuuHbl. [IpaBuna moucka W aHaiau3a XUMHYECKOW MHGOPMALMK U3 PA3TUYHBIX

20




UCTOYHUKOB (HAay4YHas © y4eOHO-HaydHas JHUTepaTypa, CpEACTBA MacCOBOM
uHopmaruu, cetb UHTEpHET)

IIpakTnyeckue 3aHATHS

[Touck 1 aHaIM3 KEMCOB O MPUMEHEHUM XMMHUYECKHUX BEIIECTB U TEXHOJOTHUM C YYETOM
Oymymieli mpodecCHOHANBHOM ACATCIBHOCTH IO TEMaM: Ba)KHECHIIHNE CTPOUTCIHHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbl, KPACKHU, CTEKIIO, KEPAMUKA, MATCPUAIIBI JJIs
AJIEKTPOHUKHM, HAHOMATEpHabl, TEKCTWIbHBIE BOJOKHA, WCTOYHUKH DHEPTUH,
OpraHUYeCcKHe 1 MUHEPAJIbHBIC YI00pEHMUsI, IEKaPCTBEHHBIC BEIICCTBA, OBITOBAS XUMHUS.
3ammTa: IlpencraBieHue pe3ynabTaTOB peEIICHUS KeHWcoB B (opMe MHHHU-IOKJIana C
IIpe3eHTalUEN

IIpomesxkyTouyHasi aTTecTanus Mo IMCUMUILIHHE (3a4€T)

Bcero

36
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jnsg  peanuzauuyd OpOrpaMmbl  AUCHUIUIMHBL HPETyCMOTPEHBI  CIEAYIOIIHE
CrieIMaIbHbIC TTOMEIICHUS: YUCOHBIH KaOMHET XUMUW W/WIH y4eOHON XUMHUYECKON
1abopaTopuHu.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHneneeBa, yueOHble (QuibMbl, HUdpPOBBIE
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJCHUA  3ByKa, TMPUHTEP, MYJbTUMEIUA-NIPOEKTOP C  JKPaHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPEe3EHTEP sl IPE3CHTALIHIA.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHbie MmuuHApudeckue (50-100 wmut), cTymku c
necTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp ISl MOMY4YEHHUs ra3oB (WM MPOOMpPKA C Tra300TBOJHON TPYOKOiN),
JepKaTenu Il MpOOUPOK, CKIISIHKU JJIS XpaHEHUs PEaKTUBOB, Pa3IaTOUYHbIE JIOTKH,
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BoasiHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAIOYKW; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu gosatopel Ha 1, 5 u 10 M), GropeTKH IJIsi TUTPOBAHUS, MEIUITMHCKHE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATIWTUYECKHE Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. TleyaTHbIC U IEKTPOHHBIE 00pa30BaTENbHbIC U MHPOPMAITMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JJI UCIOJIb30BAHUSI B 00pa30BaTEIILHOM TpOIlecce, HE CTapiie 5
JIET C MOMEHTA U3JaHu4.
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2. PexoMmeHIyeMble MeYaTHbIC U3AHMS M0 peallu3aliui 001eo0pa3oBaTeIbHON
JUCHUIUTMHBL TPEICTABICHBl B METOAMYECKUX PEKOMEHIANMAX [0 OpraHu3alvu
oOydJeHwus.

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposib 1 oneHKa pe3ysibTaToB 00y4YEHHUs! OCYLIECTBISIETCS MPENOAaBaTENIEM
B IIpolleccC€ TMPOBEACHUS MPAKTUYECKUX 3aHATUA U JIaDOpAaTOpPHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBINOJHEHUA OOYYAIONIMMUCS WHIWMBHIYaJIbHBIX 3aJaHHM,
IIPOEKTOB, HCCIEAOBaHUN. Pe3ynbTarbl 00yueHUs ONpeAesnsioT, 4TO OOydarolluecs
JOJDKHBl 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPIICHUHU HW3YYCHHUS
JUCLUIUINHBI.

Jisa ¢opMupoBaHMs, KOHTPOJSI U OLIEHKH pE3yJlbTaTOB OCBOEHUS Y4eOHOM
JUCUUIUIMHBI MCHOJB3YETCd CUCTEMA OLEHOYHBIX MEPOINPUATUN, MPEACTABISIOIIAs
co00l KOMIUIEKC y4€OHBIX MEPONPUATHI, COTJIACOBAHHBIX C pe3yJibTaTaMi 00y4YeHUs
u chopmynupoBanHbix ¢ ydetoMm @DPI'OC COO (mpeameTHblE pPe3yiabTaThl IO
nucuumuinae) u GI'OC CIIO0.

OK/IT | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Pe3yabrart 00yuyeHust

Ne .
K Ma MeponpuATHH

I | OcHoBHOE coaepxaHue

1 dopMyJIUPOBATH
Pasznea 1. OcHoBBI pMyJHp
0230BbI¢ MOHATHA U

CTpoOCHUHA BEIIECTBA
3aKOHBbI XUMHUH

1.1 |OK 0l |Ctpoenne atomoB  |CoOCTaBiIsSITh 1. Tect «CTpoeHne aTOMOB
XUMHUYECKUX XUMHUYECKHE (HOPMYIIbI |XUMUYECKUX 3JIEMEHTOB U
DJIEMEHTOB U COEMHEHNH B IPUPOJIa XUMHYECKON
npupozaa COOTBETCTBHUH CO CBSI3I.

XUMHYECKOU CBI3HM |CTEIECHBIO OKUCIEHUS |2. 3a1a4yy Ha COCTABJIEHUE
XUMHYECKUX XUMHUYECKuX hopmyJl
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUN
BAJICHTHOCTH U (okcumoB, CynbPum0B,
3JIEKTPOOTPUIIATENILHO [TUIPUJIOB M T.11.).

CTH 3. 3aganus Ha

CUMBOJIMKH U HA3BAHUU
COE€IMHEHUHU 110
HOMEHKJIAType

UCITOJIb30BAHUE XUMHUYECKOU
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

MEXIYHapOIHOIO CO03a
TEOPETUYECKOU U
MPUKIAJHON XUMUU U
TPUBHAIBHBIX HA3BAHUM JJIs1
COCTABJICHHS] XUMUYECKHUX
dbopMyI1 IBYXaTOMHBIX
COEIMHEHU (OKCHUIOB,
cynbGUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTraHUYECKUX
COE€INMHEHUN OTIEILHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepunonnueckuit
3aKOH U Ta0iuIa
J.1. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MEPUOANYECKON
CHCTEME XUMHUYECKUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metanmuueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUILIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
II0JIO)KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB .M.
MeHnpeneeBay.

2. ITpakTyeckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXKTY
CTPOEHUEM aTOMOB
XAMUYECKHX DJICMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
2JIEMEHTOB U UX COCAUHECHUM
B COOTBETCTBUU C
MIOJIOKCHUEM
[Tepunoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
XapaKTepHr3aluio
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

XAMUYECKHUX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaJlJIMUeCKHUE CBOMCTBA,
AJEKTPOOTPUIIATEIBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XAUMUYECKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
IT0JIO)KCHUEM B
NEPUOANYECKON CUCTEME
XAMHYECKHX JJICMCHTOB
.. MenpaeneeBa»

Pasznea 2.
XUMHYeCKHe
peakuuu

Xapakrepu3oBaThb
THNBI XUMHUYECKUX
peakuui

KonTpoabHas padora
«CTpoeHue BemecTsa u
XHMHUYEeCKHe PeaKunm)

2.1

OK 01
OK 04

THUnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCJIMHCHUS,
pasyioxeHus, OOMeHa,
3aMelICHHS,
OKHUCJIUTEILHO-
BOCCTAaHOBHUTEIBHBIE
peakuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEaKLIUi:

— COEMHEHUS, 3aMEICHHUS,
pasioxeHus, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
PEAKLHI C UCTIOJIb30BAHUEM
METOJa JIEKTPOHHOTO
Oananca.

2. 3agayu Ha pacyeT MacChl
BEIECTBA UM 00BhEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
i 00bEMY OJTHOTO U3
y4aCTBYIOIIIUX B peaKIuu
BEIIECTB; PACYETHI

Macchl (00bE€Ma, KOTMIecTBa
BEILIECTBA) MPOTYKTOB
peaKkIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH
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OK/IT | Moayas/Pa3znen/Te THunbl OEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNpusiTHH
2.2 Qnekrponautudeckas |CoCTaBIsATh 1. 3aganus Ha coCcTaBICHUEC
JIMCCOITHAITHS 1 ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
WOHHBIM OOMEH XUMUYECKUX PEAKIIUU |pEAKIUNA C y4aCTUEM KHUCIIOT,
HOHHOTO OOM€EHA C OCHOBaHUM U COJIEH,
y4acTUEM YCTaHOBJICHUE U3MEHECHUS
HEOPraHUYECKHUX KMCJIOTHOCTHU CPEJIbl
BCILIECTB 2. JJabopatopHas paboTa
"THUIBl XUMHYECKUX
peaxkumit"”
3 Pa3znea 3. Ctpoenune UcciaenoBars KonTpoabnas padora
U CBOJCTBA cTpoeHue U cBoiicTBa |[«CBoiicTBa
HEOPraHMYECKHX |HeOPraHUuYecKux HEOPraHM4YeCKHUX BelleCTB)
BeleCTB BellleCTB
3.1 |OK 01 |Knaccudukanus, Knaccudumuposars  |1. Tect «HoMenknarypa u
IIK.. HOMEHKJIaTypa 1 HEOpPraHUYECKUE Ha3BaHUE HEOPTAaHUYECKUX
CTPOCHHUE BCIIICCTBA B BCILIECTB UCXOJs U3 UX
HEOPraHUYECKUX COOTBETCTBHH C UX XUMHUYECKOU (hOpMYJIbI UITH
BCILIECTB CTPOCHUEM COCTaBJICHHE XUMHUYECKOM

dbopmyIbl UCX0Is U3
Ha3BaHUsI BELIECTBA 10
MEXKIYHAPOIHON WU
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajauyu Ha pacyeT
MacCOBOM 1011 (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IlpakTyeckue 3agaHus 1o
KJ1accuuKanuu,
HOMEHKJIaType 1
XUMUYECKUM (popmyniam
HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTrueckue 3a1aHusl Ha
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OK/IT | Moayas/Pa3znen/Te THunbl OEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNpusiTHH
ONPEAECTICHUE XUMHUUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJa
XHMHYECKOM CBS3U U THIIA
KPUCTAUINYECKOU PEIIETKU
3.2 |0OK 0l |®usuko-xumuueckue|Y cTaHaBIMBATh 1. Tect «OcobenHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3BHKO- |XUMHUYECKHX CBOMCTB
[IK... |HEOpraHM4ecKux XUMHYECKUX CBOMCTB |OKCHOB, KHCIIOT,
BEIICCTB HEOPraHUYECKHUX OCHOBaHUM, aM(pOTEPHBIX

BELLECTB OT CTPOECHUS
aTOMOB M MOJIEKYJI, &
TaK)Ke TUIIA
KPUCTAJINYECKOU
peueTKu

TUJIPOKCHUJIOB U COJIEN».

2. 3ajaHus Ha COCTABJICHUE
YPAaBHEHUN XUMUYECKUX
peaKkuui ¢ y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHUOB METAJIOB,
HEMETAaJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTePU3YyIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHUS.
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OK/IT | Moayas/Pa3znen/Te THunbl OEeHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MepOoNpusiTHH
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3aaHMs Ha
CBOKCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BEIIECTB
3.3 |OK 01 |Waentuduxarms HccnenoBarb 1. IIpakTuko-
OK 02 |HeopraHu4ecKkux Ka4yeCTBEHHBIEC OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemecTB peakiuu 110 COCTABJIEHUIO
HEOPTaHUYECKUX XUMHYECKUX PEAKLIUN C
BEILECTB y4aCTUEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JIJISI
UX UJICHTU(UKAUY.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPTraHNUYECKUX BEIIECTB”
4 Pa3znea 4. Ctpoenune HUcciaenoBars KonTpoabnas paéora
U CBOMCTBA cTpoeHne H cBoiicTBa |[«CTpoeHUe M CBOMCTBA
OPraHN4ecKHuX OPraHU4ecKnx OPraHUYeCcKHUX BellecTB
BeLeCTB BeleCTB
4.1 |OK 01 |Knaccudukanms, Knaccudummposars  |1. 3amanust Ha cocTaBIeHUE
[IK... |cTpoeHme u OPTraHUYECKUE Ha3BAHUW OPraHUYECKUX
HOMEHKJIATypa BEIIECTBA B COEJIMHEHUH 10 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOM
BEILECTB CTPOEHUEM CHUCTEMaTHUYECKOU
HOMEHKJIAaType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha ONpeACICHUE
npocreniieit GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctaBa (B %)
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

4.2

OK 01
OK 02
OK 04
[IK...

CsoiicTBa
OpTraHUYECKUX
COEIMHEHUN

YcranaBnuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
OPTaHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3ajanus Ha COCTaBIICHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTueM
OpraHUYECKUX BEIIECTB HA
OCHOBAaHHHU MX COCTaBa U
CTPOEHUS.

2. 3aaHus Ha COCTABJICHUE
YPaBHEHUM XUMUUYECKUX
peaKLMil, HIUTIOCTPUPYIOLIHUX
XAMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakii 1 TEHETUYECKOU
CBSI3M OPraHMYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacueTtHble 3a/1a4u MO
YPABHEHUSIM PEAKIUN C
y4aCTHEM OPTaHUYECKUX
BEIIICCTB.

4. JJabopaTopHas pabota
“IIpeBparieHus
OPTaHUYECKHUX BEIIIECTB MPU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
[IK...

N nentudukamus
OpraHUYECKUX
BEIIECTB, UX
3HAYE€HUE U
IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeJIOBEKa

HUccnenosath
KaueCTBCHHBIE
peakiuu
OpraHUYECKUX
COEIMHEHUU
OT/JCIBHBIX KIACCOB

1.IlpakTuko-
OPUEHTUPOBAHHbBIC 3aJITaHUS
110 COCTaBJICHUIO
XAMHUYECKUX PEAKIUH C
y4acCTHEM OPTaHUYECKUX
BEIIIECTB, B T.4.
UCIIOJIB3YEMBIX ISl UX
ufeHTUUKAINK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTJIENBHBIX KJIaCCOB™
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OK/IT | Moayas/Pa3znen/Te THunbl OEeHOYHBIX
Ne PesyabTart 00yuyeHus .
K Ma MepOoNpusiTHH
5 Pazpnean S. Xapakrepus3oBathb
Kunernueckne u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTh
XHMHYECKHUX XHMHYECKHX
peakuuit peakuui
5 |OKO01 |Ckopoctb Xapakrepu3oBaTb [IpakTHUKO-OpUEHTUPOBAHHBIEC
OK 02 |xumuueckux BIIUSIHUE TEOPETUYECKUE 3a1aHUs Ha
[IK... |peakumii. KOHIICHTPALINU aHanu3 (hakTopoB,
XUMUYECKOE pearupyronmx BIIUSAIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TEeMIIepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuui Ha [MPUMEHEHUE MTPUHIINATIA
Xapakrepu3oBaTb Jle-lllaTenbe miis
BIIMSHUE U3MEHEHUS |HAXOXICHUS HANPABJICHUS
KOHIICHTpAIIUU CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMUYECKON peaKiuu 1
cpebl U TeMIepaTypsl |[aHan3 (HaKTOpPOB,
Ha CMEIIICHHE BIIUSIONIUX HA CMEIICHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS
6 HccaenoBarb
Pa3zpnea 6. UCTHHHBIE PACTBOPHI
PactBOpHI ¢ 32IaHHBIMU
XapaKTepUuCTUKAMM
6.1 | OK 01 |[TonsTue o Paznuyate uctunnsie |1. 3agaun Ha IPUTOTOBJIECHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
IIK ... 2. IlpakTuko-

OPUEHTUPOBAHHBIC
pacyETHBIC 3aJaHUST HA
JIUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJACTBEHHOM
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OK/IT | Moayas/Pa3znen/Te THunbl OEeHOYHBIX
Ne PesyabTart 00yuyeHus .
K Ma MepOoNpusiTHH
NEATEIIbHOCTH YEJIOBEKA
6.2 | OK 01 |HccnenoBanue Uccnenosats Gusuko- |Jlaboparopuas padora
OK 04 |CBOICTB pacTBOpOB |XHMMHUYECKHE CBoOiCcTBa |“IIpuroroBinenue pacTBOpoB”
IIK ... VCTUHHBIX PaCTBOPOB
II | [IpodeccnoHaAIBHO-OPUEHTHPOBAHHOE CO/IepP:KaHKe (COAepPKAHUE TPUKJIIATHOIO
MO1YJIs)

7 Pa3znen 7. OneHnuBaThb 3amura Keica (¢ yueTom
Xumusi B ObITY U MOCJIEACTBHSA Oynyurei
NMPOU3BOJICTBEHHOM |OBITOBO H npogeccuoHaIbLHOU
AeSITeJIbHOCTH NMPOU3BOJACTBEHHON |IeSITeJIbHOCTH)
YyeJIOBeKa AesITeJIbHOCTH

YeJI0BeKa ¢ MO3uLuil

IKOJIOTHYECKOM

0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBarb Keiic (c yuetom Oyyteit
OK 02 |npou3BOJICTBEHHOW |MOCIEIACTBUS OBITOBOH [MpodhecCHOHAIbHON
OK 04 |mestenbHOCTH Y TIPOU3BOJICTBEHHON |I€ATEIIBHOCTH)
OK 07 |genmoBeka NEATENBHOCTH Bo3MmoxHBIE TEMBI KEHCOB:
IIK ... yenoBeka ¢ no3unui  |1. [lorennenue knumara u

IKOJIOTHUYECKOU
0e301macHoCT!

BBICBOOOYKICHUE Ta30BBIX
THUAPATOB CO JTHA OKEaHa.

2. bynymue matepuaisl 1uist
aBua-, MalINHO- U
PUOOPOCTPOCHHUS.

3. HoBble MaTepuabl A1
COJIHEUHBIX OaTapew.

4. JIekapcTBa HA OCHOBE
PacTUTENBHBIX TIPEITapaToB
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