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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEHA ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMM»

1.1. MecTo  AUCUHMILUIMHBI B  CTPYKTYpe  OCHOBHOIi  mpodeccHOHAILHOM
o0pa3oBaTeJbHON MPOrpaMMblI

OO6mieoOpa3oBaTenpbHas JUCIHMIUIMHA «XUMHUS»  SBISETCS  00sA3aTENBPHOW  YacThIO
001e00pa3oBaTeNLHOTO IIMKIIa 00pa3oBaTellbHON Mporpammel B cooTBeTcTBrM ¢ I'OC CIIO
10 JaHHOM CHEIMAJILHOCTH.

1.2. llesan u miaHupyemble pe3yJibTaThl 0CBOEHUS JUCITUTNIMHBI
1.2. MecTo JUCIUIUIMHBL B CTPYKTYpE 00pa30oBaTeIbHON MPOTrpaMMBbl

OJ1.00 OO01e006pa3zoBaTeIbHBIA YUCOHBIHN TUKIL.

1.2.1. Hean v 3axa4M JUCHUTITIMHBI

®opMHUpPOBaHUE Y CTYJICHTOB MPEACTABICHUS O XUMUUECKON COCTaBISIONICH €CTEeCTBEHHO-
HAay9YHOW KapTHUHBI MUpa KaK OCHOBBI MPUHSATHS PEIICHUHN B KU3HCHHBIX W TIPOU3BOJICTBEHHBIX
CUTyalUsX, OTBETCTBEHHOTO [TOBEICHUS B IPUPOJIHOU Cpe/Ie.

3agauM IMCUMILINHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX IMPOIIECCOB U
SBJICHUM B OKpYXarolllel Ccpeae, LEJNOCTHOM HAaydHOM KapTUHBI MHpPA, B3aUMOCBS3U WU
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIIATh (POPMYJIbI HEOPraHUYECKHX U OPraHUYECKHX BEILECTB,
YpaBHEHUS XWMHUYECKHX PEAKIHMH, OOBSICHATh WX CMBICI, HWHTEPIPETUPOBATH PE3YJIBTATHI
XUMUYECKUX IKCIIEPHUMEHTOB,

3) chopmMupoBaTh HaBBIKA MPOBEACHUS MPOCTEUIINX XUMHYECKUX DKCIEPUMEHTATHHBIX
UCCJIEIOBAaHUM C coOMIofieHueM TmpaBui Oe3omacHOro oOpaiieHusi ¢ BEIeCTBAMHU U
1a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUSI UCIOJIH30BaTh HHPOPMAIIMI0O XUMUYECKOT'O XapaKTepa U3 Pa3IudHbIX
HMCTOYHHUKOB,;

5) cdopmMupoBaTh yMEHHUSI MPOTHO3UPOBATH TIOCJIECACTBUS CBOCH JESITEIBHOCTH H
XUMHUYCCKUX MPUPOIHBIX, OBITOBBIX M MPOW3BOICTBEHHBIX MTPOIIECCOB;

6) cdopMmHupoBaTh TOHUMAHWE 3HAYUMOCTH JIOCTIDKCHHM XWMHUYECKOW HAyKH W
TEXHOJIOTH JIJIsl pa3BUTHS COIMATBLHOM U MMPOU3BOICTBEHHOM cdep.

TpeOoBaHusA K YPOBHIO OCBOCHHS COJIEPKAHUSA JUCHUILIUHBI:



[Ipouecc wm3ydyeHHs [OUCUUIUIMHBI HampaBjieH Ha (OPMHUPOBAHHME  CIEAYIOLIUX
KOMIIETEHIIUN N0 JAaHHOW CHEIUAIbHOCTH:
OK Ol1. Beibupats criocoObl perienus 3a1ad mpodeccuoHalbHOM 1eATeNbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

OK 02. HUcnonbs30BaTh COBPEMEHHBIE CPECTBA TOMCKA, aHAIN3a U UHTEPIIPETAUN
UHpOpMAIK U UH(OPMALIMOHHBIE TEXHOJIOTHH JUIs BBIITOJHEHUS 3a7a4 NPOoQeCCUOHATbHON
NEeSATENbHOCTH;

OK 03. IlmanupoBarb W peaqn30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO IEATEIHHOCTD B MpodeccruoHanbHO cdepe, NCIOIb30BaTh
3HAHMS 10 MTPABOBOM U (PUHAHCOBOW IPAMOTHOCTH B PA3JIMUHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. D¢ dexTrBHO B3aUMOAECHCTBOBATh U PaOOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBisATh YCTHYIO M NMCBMEHHYI0 KOMMYHHUKAIIMIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit denepariu ¢ yaeToM 0COOEHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IpostBAATE rpakIaHCKO-MIATPUOTUYECKYIO TO3ULIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJAULMOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX LICHHOCTEH, B TOM
YUCJIE C YYETOM TAPMOHH3ALNNA  MEXHAUUOHAIBHBIX U MEKPEITUTHO3HBIX OTHOIICHUH,
IIPUMEHSATH CTaHIAPTHl aHTUKOPPYILIMOHHOTO NTOBEAECHNS;

OK 07. ConeicTBOBaTh COXpPaHEHUIO OKPYKAIOIIECH Cpefibl, PECYpCOCOEPEKEHNI0, TPUMEHSTh
3HaHUS 00 UBMEHEHHUH KJIMMaTa, IPUHITUIBI OEPEKIIMBOTO TPOU3BOJCTBA, dPPEKTUBHO
JEUCTBOBATH B YPE3BbIUANHBIX CUTYALIUSX;

OK 08. Ucrnonb3oBarh cpenctBa (U3HMYECKOW KyIBTYPbl JUJISI COXPAHEHUS U YKPEIUJICHUS
3I0pOBbsI B Mpolecce NpoPecCUOHATBLHON EATeTbHOCTH U NOAAepKaHUs HEOO0X0IUMOTO
YpOBHS (PU3UUECKON MOATOTOBICHHOCTH.

OK 09. [Tonb3oBarbes NpohecCHOHATIBHON JOKYMEHTalUeW Ha TOCyJapCTBEHHOM U
WHOCTPaHHOM S3BIKaXx.

JIN4HOCTHBIE, MeTanpeIMeTHbIC U MPeAMEeTHbIC Pe3yJbTAThI 0CBOCHUA Y4eOHOM
AMCHUIIUHBI.

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS OCHOBHOM  00pa3oBaTENbHOM  MPOTrpamMMBbI
JOCTUTalOTCSl B €IMHCTBE Y4YEOHOW W BOCIUTATEIBHOM JEATEITbHOCTH OpraHHU3alluy,
OCYILIECTBISIONIEH 00pa30BaTeNbHYIO JAESITENbHOCTh, B COOTBETCTBUU C TPaJAWLMOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMU U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
IOPUHATHIMU B OOILECTBE NpaBUJIaMU M HOPMaMU TOBEIEHHUS, U CIHOCOOCTBYIOT IpoLEeccam



CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPAa3BUTHUS, PA3BUTUS BHYTPEHHEN MO3ULINUH JTUYHOCTH,
NaTpUOTU3MA, TPAXKIAHCTBEHHOCTH, YBAXKEHUS K MaMATH 3alUTHUKOB OTeuecTBa U MOJIBUTAM
I'epoeB OreuecTBa M cTapumieMy IOKOJEHHUIO, 3aKOHY W IPABONOPSAIKY, TPYAY, B3aUMHOTO
YBaXEHUs, OEpeKHOro OTHOWIEHHWS K  KYJIbTYpHOMY  HAaCI€AUI0O U  TPagulUsaM
MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepaiuu, Npupoae U OKPYKAIOIIEH Cpeae.
JInuHOCTHBIE  pe3yJbTaThl OCBOEHHUS OCHOBHOM  00pa3oBaTEeNbHON  MPOrpaMMBI

oOydarolmuMucsi  JO/DKHBI ~ OTpakaTb  TFOTOBHOCTh M CHOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJICTBOBAThCS  C(POPMHUPOBAHHON  BHYTPEHHEW TO3UMLMEH JMYHOCTH, CHCTEMOU
[IEHHOCTHBIX ~OPHUEHTALIMM, TIO3UTUBHBIX BHYTPEHHHUX YOEXKIECHHUH, COOTBETCTBYIOIIUX
TpaJULMOHHBIM LIEHHOCTSM POCCUHCKOT0 OOIIECTBA, paCIIMPEHHUE )KU3ZHEHHOTO OIbITA U OIbITa
NEATEIbHOCTH B IIPOLIECCE pEAM3alMid  OCHOBHBIX  HAIIPaBJICHUN  BOCIMUTATEIBHOU
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

IPaKIAHCKOTO BOCIIUTAHUSA:

c()OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3MLIMK  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

OCO3HAaHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHAa U
IIPaBONOPSKA; IPUHATHE TPaJMLMOHHBIX  HAallMOHAJbHBIX, 0011eYeI0BEYECKUX

I'YMaHHCTHYECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh TMPOTHUBOCTOSITh HJIEOJOTHMU SKCTPEMHU3Ma, HAlUMOHAIN3Ma, KCEeHO(POOUH,
JUCKPUMHUHALIUY IO COLUATIBHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B HHTEpPECax TIpa)kIaHCKOro OOIIEeCcTBa,
y4acTBOBAaTh B CAMOYIPAaBJIEHUH B 00111€00pa30BaTEIbHON OpraHU3ali U JETCKO-FOHOLIECKUX
OpraHu3aLMsIX;

YMEHUE B3aWMOJECHCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHWTAPHOW M BOJIOHTEPCKOM JIESITENBHOCTH; MMATPUOTUYECKOTO
BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN IPaskIaHCKON UJICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU Iiepel PoauHON, ropaocTty 3a CBOW Kpau, CBOIO
Poauny, CBOH S3BIK U KYJBTYpY, IPOLUIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Haponaa Poccun;

LICHHOCTHOE OTHOILIEHUE K IOCYIapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IIPUPOJIHOMY
HAaCJEeIMI0, NaMsATHUKAM, TpaaulusaM HapoaoB Poccum, noctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX U TPYAE;

uzeitHas yOoexXJeHHOCTb, TOTOBHOCTD K CIIy>KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTh
3a €ro CyaAboy;

JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSL:



OCO3HaHWE  JYXOBHBIX IIEHHOCTEM  pOCCHICKOTO  Hapoja; chHOpPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAWUTEISIM MU (WIH) JPYTHMM 4YJI€HAM CEMbH,
CO3JaHHI0 CEMbHM HA OCHOBE OCO3HAHHOTO IIPUHATHUS LIEHHOCTEW CEMEHWHOW JKHW3HU B
COOTBETCTBHUH C TPATUIUSMHU HAPOJI0B Poccuu; AcTeTHUECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/1a U OOIIECTBEHHBIX OTHOLICHUI;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3UYHbIC BHUJBI HCKYCCTBAa, TPAJAMIIMM U TBOPUYECTBO
CBOETO U APYTUX HAPOJOB, OUIYIIATh SMOIIMOHATIHFHOE BO3ICHCTBHE UCKYCCTBA;

yOEKIACHHOCTh B 3HAYMMOCTH JJISl JINYHOCTH M OOINECTBAa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KyJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KayecTBa TBOPUYECKOU JIMYHOCTH;

(u3nYeCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3J0pPOBOrO M 0Oe30macHoro oOpa3za JKU3HHU, OTBETCTBEHHOI'O
OTHOIIICHUS K CBOEMY 3/I0POBBIO;

NOTpeOHOCT, B (DM3MYECKOM  COBEPIICHCTBOBAHWH,  3aHATHAX  CIIOPTHBHO-
03/I0POBUTEIHHOMN JAESITETFHOCTHIO;

AKTUBHOE HETIPUSATHE BPEIHBIX MPUBBIUEK U UHBIX ()OPM MPUUUHEHUS Bpeaa GU3nuecKoMy
U TICUXUYECKOMY 3710POBbIO;

TPYAOBOTI'O BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIFHOCTA TEXHOJIOTHUECKON M COIMAIbHOM HAMPaBICHHOCTH,
CHOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH — TaKyHO
JeSITeIbHOCTD;

MHTEpeC K pa3nuyHbIM cepam mpodeccrnoHaIbHON ACSITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OyymIel MpodeCcCuu 1 pearTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPA30BaHUIO Ha NMPOTSKEHUHU BCE
KU3HU; IKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, TMOHUMAHUE BIHUSHHUS COIHMAIBHO-
PKOHOMUYECKUX TPOIECCOB HA COCTOSHHE TPUPOJHOW W COIMAIBLHOW CpEAbl, OCO3HAHUE
100aJIBbHOTO XapaKTepa SKOJOTMYECKUX MPoOIieM;



IUIAHUPOBAHUE U OCYILECTBICHHE ICHCTBUI B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
LEJIEN YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HEIIPUATHE ACUCTBUMN, IPUHOCAIIUX BPEIl OKPYKAIOIIEH CpEAE;

yMEHUE IPOTHO3UPOBATh HEOJIaronpusTHHIE JKOJIOTUYECKHE MOCJIEICTBHUS
MPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCUIMpPEHHE OIbITA AEATEIbHOCTH IKOJIOIMYECKON HAaPaBIE€HHOCTH; [IEHHOCTH HAyYHOT'O
MTO3HAHUS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsT HayKd U OOILNECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JHUAlOre KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YMTATEJIbCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOACHCTBUSA
MEXy JIOJbMHU U MMO3HAHUS MUPA;

OCO3HAHHWE LIEHHOCTH HAyYHOM AESTENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€ITEIbHOCTh HHANBUIAYAIBHO U B TPYIIIIE.

MertanpeameTHble pe3ysibTaThl OCBOCHHMS OCHOBHOM 0O0pa30BaTeIbHOM HPOrpaMMBI

JOJDKHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU ACHCTBUSIMMU:

a) 6a30BbIE JJOTUYECKHE JEHCTBUS:

CaMOCTOSATENIbHO (OPMYJIIMPOBATh W aKTyaJIU3UpOBaTh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK UM OCHOBAaHUS JJI CPaBHEHUS, KilacCUPUKAUU
1 00001IeHNS;

ONpENENATh LENN JAEITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHUHM HX JOCTHXKECHMS,
BBISIBJIATh 3aKOHOMEPHOCTH Y MIPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHHSIX;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB LIEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

pa3BUBaTh KPEATUBHOE MBILIUICHUE IPU PEIIEHUH >KU3HEHHBIX mIpoOsiem; 0) Oa3oBbIe
HCCIIEI0BATENbCKHUE JEHCTBUS:

BJIQ/ICTh HaBbIKAMHM  y4€OHO-HCCIIEIOBATENbCKON U POEKTHOU

JESITeIbHOCTH,  HaBBIKaMH pa3pelIeHus MpooseM;

CIIOCOOHOCTP M TOTOBHOCTb K CaMOCTOATEIBHOMY TIOMCKY METOJOB pEIICHHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOAOB ITO3HAHMUS;

OBJIAJICHUE BHUJIaMU JEATEIHLHOCTH IO MOJYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEpPIpETaluy,
npeoOpa3oBaHUI0 M TMPUMEHEHHIO B PA3JIMYHbIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE IpHU
CO3J]aHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;



dopMUpOBaHWE HAYYHOTO THIA MBIIIICHUS, BIIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KITIOYCBBIMU TTOHITHSIMH U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH H
KU3HCHHBIX CUTYaIUSX;

BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTYaJU3WpOBaTh 3a/ady, BBIJIIBUTAThH
TUTIOTE3y €€ peIIeHUs, HaXOAWUTh apryMEHTHhI IS JOKa3aTelhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMETPhl U KPUTCPUHU PEIIICHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCHICHHs 3aJadd pPe3yJbTaThl, KPUTHYCCKH
OIICHHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI C YYETOM aHajIN3a UMEIOIIUXCS MaTepUaibHBIX
1 HEMaTePHAITBHBIX PECYPCOB;

OCYIIIECTBIISITh IeJICHATIPABICHHBIN MOWCKIIEPEHOCa  CPEJICTB U

croco0oB  AeHCTBUS B MPOGECCHOHAIBHYIO CPENY;

yMETh [EPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYIO U  MPaKTHUYECKYl0  00JacTu
KU3ZHENIEATEIILHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC WJICH, MpeasiaraTh OPUTMHAJIbHBIE TMOJIXOJbI M PEIICHUS;, CTaBUTh
poOJIEMBI U 3a/1a4H, IOMYCKAIOIINE allbTePHATUBHBIC pElIeHus; B) paboTa ¢ HH(POpMaIIUEe:

BIIQJICTh HABBIKAMH TOJyYeHUS WHPOPMAIMK W3 HWCTOYHWKOB PAa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIIECTBJIATh TIOMCK, aHall3, CHCTEMATH3allii0 W WHTEPIPETAIHIO
nH(OpPMAITUHU PAa3TMYHBIX BUIOB U (DOPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eToM HazHaueHUs UH(POPMAIIUU U 1IETIEBON
ayJIMTOPHH, BBIOUPAs ONITUMANIbHYIO (DOPMY MPEJCTABICHUS U BU3YyaTU3aIINH;

OIICHUBATh JOCTOBEPHOCTH, JETMTUMHOCTh MH(OpPMAINU, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3THYECKUM HOpMaM;

HCITOJIB30BaTh CpEICTBA HWH(MOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIICHNN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPTraHW3AIMOHHBIX 3a7a4 C COOIIOACHUEM
TpeOOBaHMI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHONW O€30MTaCHOCTH;

BIIQJICTh HABBIKAMHM PpACIIO3HABAaHUS W 3alUThl WH(OpMaruu, WHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBnajzieHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

a) oOlIeHueE:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HHU;

pacmo3HaBaTh HEBEpOaTbHBIC CpEJCTBAa OOIICHMS, IMOHMMATh 3HAYCHHE COIMATBHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUTKH KOHPIMKTHBIX CUTYaIlMi M CMATYaTh KOH(DIIUKTHI;



BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOACHCTBUS; apIyMEHTUPOBAHHO BECTH
JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIIUH;

Pa3BEpHYTO W JIOTMYHO H3JIaraTh CBOI TOYKY 3PEHHS C HMCIOJb30BAaHUEM S3BIKOBBIX
CpeAcTB; 0) coBMeCTHas ACSTEIbHOCTD:

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBHUIYATbHOU PabOTHI;

BBIOMPATh TEMATUKy M METOJBI COBMECTHBIX JCHCTBHU C y4eTOM OOINMUX HWHTEPECOB U
BO3MOXKHOCTEHN Ka)KJIOT0 YieHa KOJUIEKTHUBA,;

OPUHUMATh 1EIM COBMECTHOM JI€ATENIbHOCTH, OPraHU30BBIBaTh U KOOPJIUHUPOBATH
JEUCTBUA MO €€ JOCTHUKEHUIO: COCTaBIATh IUIaH JEWCTBHM, pacnpenessiTb pojid C y4eTOM
MHEHUN YYaCTHUKOB O0CYK/JIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U Ka)XJOr0 yYaCTHHKA KOMaH/bl B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLICHUBATH WJIEH C TO3UIIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBATh M BBHINOJIHATH pPabOTy B YCIOBHUSX peajbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE I[IOBEICHUE B PA3JIMYHBIX CHUTYalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBnajJieHre YHUBEPCATbHBIMU PETYISTUBHBIMU JACHCTBUSMU:

a) caMOOpraHu3aIs:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIBHYIO AEATEIbHOCTb, BBISIBISATH MPOOJIEMBI,
CTaBUTh H (opMyaupoBaTh COOCTBEHHBIE 3aJlaud B 00pa3oBaTEILHON JEATCIBHOCTH H
KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTaBIIATh TIJIaH PEHICHUSI TIPOOJIEMBI C YIETOM HMEIOIITUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MIPEATOUTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;
OIICHUBATh MPUOOPETECHHBIN OIIBIT;

Croco0CTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOM IPYIUIIUNA B PA3HBIX 00JIACTIX
3HAHWM, TOCTOSHHO TIOBBIIATH CBOM O0Opa30BaTEeNbHBIH W KYJIBTYpPHBI YpPOBEHB;, O)

CaAMOKOHTPOJIb:
AaBaTb OLICHKY HOBBIM cuTyalusiM, BHOCUTDH KOPPCKTHBLI B
ACATCIIBHOCTD, OLOCHNBATb COOTBETCTBHUC PC3YJILTATOB LICIISAM,

BJIaACTh HaBbIKaMU IMO3HABaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JleﬁCTBHﬁ
N MBICJIMTCIIBHBIX IIPOLECCOB, UX PE3YIILTATOB U OCHOBaHHﬁ;



UCIIOJIb30BaTh MpUEMbl pedJIeKCUU IJIA OLICHKH CUTyallud, BbIOOpa BEPHOrO PEIICHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX CHIKEHHUIO;

B) OMOILIMOHAJIBHBIN MHTEIUIEKT, peIoIaraimui copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE COCTOSHUE,
BUJICTh HAINpaBJIECHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU c(epbl, OBITh YBEPEHHBIM B
cebe;

CaMOpETyJINPOBaHUS, BKJIIOYAIOIIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOILMOHAIBHBIM
U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKIIOYAIOLIECH CTPEMJIEHHUE K IOCTHKEHUIO LW U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JIECTBOBATH, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOIMOHAJIBLHOE COCTOSIHUE JPYTHUX,
VUUTHIBATh €ro TpPU OCYIICCTBICHUM KOMMYHHUKAIIMU, CIIOCOOHOCTh K COUYYBCTBUIO U
CONIEPEKUBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOLIEHUS C JPYTUMHU
JOJIbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTb KOH(IUKTHI;

T') IPUHATHE ce0s U APYTUX JIOJCH:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI W apTryMEHTHl JIPyrUX JIIOACH TMpu aHaIu3e pe3yJbTaTOB
NeATEIbHOCTU;, MPU3HABATh CBOE MPABO U MPaBO APYTUX JIFOACH HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYroro YeIOBEKa.

Ilnanupyembie pe3yjbTaThl 0CBOCHHUS 0011€00pa30BaTeJIbHOM IMCHUIIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.
[To yue6HOMY Tipeamety "Xumus" (0a30BbIi ypOBEHBb) TPEOOBAHUS K MPEIMETHBIM
pe3yibTaTaMm OCBOCHHUS 0a30BOT0 Kypca XMMHH JIOJKHBI
1) cOopMHUPOBAaHHOCTH  MPEJACTABJICHUH: O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJU XMMHH B TMO3HAHWM SIBJICHUN MPUPOIBI, B
(GbOpMUPOBAHUU MBIILJIEHUS] U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTH,
HEOOXOJIUMON [IJIsi pEelIeHUs MPAKTUYECKUX 3a]ad W DKOJOTMYECKU OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U IPUPOTHON Cpeie;

2) BIaJcHUE CHUCTEMOM XUMHYECKHUX 3HAHUM, KOTOpast BKJIIOYACT:
OCHOBOTIOJIATAIOIIUE TOHATHS (XMMHYCCKHUH SJEMEHT, aToM, JJICKTPOHHAs 000J0YKa
atoma, S-, p-, d-dJEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJia, BAJCHTHOCTb,
AJICKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHWCICHUS, XMMHUYECKas CBSA3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIM OO0BEeM, YTIEpOAHBIM CKeleT, (PyHKIHOHAJbHAs TPYIIa, pajaukal,
U30MEPHUS, U30MEPBI, TOMOJIOTUUYECKHUI PsAll, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPOI- M



a30TCOJEpKAIINE COEIUHEHUs, OMOJIOTMUECKH aKTUBHbBIE BellecTBa (YIJ€BOJbI, JKUPBHI,
0enkn), MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHUS,
KpUCTAJUIMYECKAss  pelleTka, THUMbl  XUMHYECKHX  peakuudl  (OKHCIUTENIbHO-
BOCCTAHOBUTEINIBHBIE, 9K30- U 3HIOTEPMHUUECKHE, PEAKIIMM MOHHOIO OOMEHa), pacTBOp,
AJIEKTPOJIUTBI, HEINEKTPOJIUTBI, DJEKTPOJIUTHYECKAs JUCCOLMALUSA, OKUCIUTED,
BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKON peakluu, XMMHUECKOE PABHOBECHE), TEOPUH U
3aKOHBI (TE€OpHUsl XMMHYECKOrO0 CTpOEHUs opraHmyeckux Bemects A.M. Byrtneposa,
TEOpUsl AIEKTPOJMTUYECKON AUCCOLMalny, nepuoandeckuii 3akoH JI.M. Menneneesa,
3aKOH COXPAaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHA SA3BIK XHMHH,
(akTOJIOrMUECKUE CBEIEHHS O CBOWCTBAX, COCTaBe, IIOJyYeHUHM U 0Oe30MacHOM
WCIIOJIb30BAaHUM BAXKHEWINIUX HEOPTaHMYECKUMX W OPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKA,;

3) cpOpMHUPOBAHHOCTh YMEHHI BBISBISTh XapAKTEPHBIE MPU3HAKH M B3aUMOCBS3b
V3YYCHHBIX MOHATHM, IPUMEHATh COOTBETCTBYIOIINE MOHATHS MPHU ONMMCAHWUN CTPOECHUS
U CBOWCTB HEOPIaHMYECKUX U OPraHMYECKUX BELIECTB M UX IPEBPALCHUN; BBIABIATH
B3aMMOCBS3b XMMHWYECKUX 3HAHUW C TIOHATUAMH M MPEACTABICHUSMU JPYIUX
€CTECTBEHHOHAYUYHBIX IIPEAMETOB;

4) cpOpMHUPOBAHHOCTH yMEHUW HCIOJIH30BATh HAUMEHOBAHUA XHUMHYECKHUX
COCIMHEHUN MEXIYHAPOJHOIO COK03a TEOPETUYECKOM W MNPUKIAAHON XUMHM U
TPUBHAIbHBIC HA3BAHUSI BAXKHEUIIMX BEIIECTB (ITWJICH, AlleTWICH, TIULEPUH, (HEHOI,
dbopmanbaerua, yKCyCcHasl KUCIOTa, TJIMIIMH, YrapHbIM ras3, yIJIeKUCIbIA Ta3, aMMUak,
raiieHasi U3BeCThb, HeralmieHasi H3BeCTh, MUThEBAS COJa U APYTUX), COCTABIATH (OPMYIIbI
HEOPraHWYECKUX M OPraHWYECKHMX BEUIECTB, YPAaBHEHUS XUMHYECKUX PEaKUuu,
OOBSACHITh WX CMBICH; TMOATBEPXKIATh XapaKTePHbIE XUMUYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOLIMMHU IKCIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUUYECKUX PEAKLUN;

5) chbOpMUPOBAHHOCTh YMEHUW YCTAaHABIUBATH MPUHAIJIEKHOCTh H3YYEHHBIX
HEOPTraHWYECKUX M OPraHMYECKHX BEIIECTB K OIPEACJIICHHBIM KJIACCaM W TpyIIaMm
COCIMHCHUHN, XapaKTEPHU30BaTh MX COCTAB U BAXKHEUIIIME CBOWCTBA; ONPEHEIATH BHUIbI
XUMHMYECKUX CBsi3el (KOBaJICHTHAsl, WOHHAs, METaJuIM4YecKas, BOJOPOJIHAsS), THUIIbI
KPUCTALTNYECKUX PEIIETOK BEIECTB; KIaCCU(PHUITUPOBATh XUMUUYSCKUE PEAKIINH;

6) BJIAJCHHE OCHOBHBIMH METOJIAMU HAYYHOT'O ITO3HAHUS BELIECTB U XUMHUYECKUX
SBJICHUM (HaOIIOZeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHHUE);

7) chOpMHPOBAHHOCTh YMEHUN MPOBOJUTH PACUETHI MO XUMUYECKUM (POopMysiaM U
YpaBHEHUSIM XMMHUYECKHMX pEaKkUUid C MCHOJIb30BAHMEM (PU3NYECKUX BEIUYHH,
XapaKTEepU3yIOMIMX BEIIECTBA C  KOJMWYECTBEHHOM CTOPOHBI:  Macchl, o0beMa
(HOpManbpHBIE YCIOBUSA) Ta30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BaTh CHUCTEMHBIE
XMMHWYECKUE 3HAHUA JJIsl MPUHATHUS PEIICHUNA B KOHKPETHBIX >KM3HEHHBIX CUTYalLMSX,
CBSI3aHHBIX C BEILIECTBAMU U X NPUMEHECHHEM;



8) chOPMHPOBAHHOCTh YMEHHUM IJIAHUPOBATh U BBINOJHATh XUMUYECKUN
HKCIIEPUMEHT (MPEBpalleHUs] OpPraHWYeCKUX BEIIECTB TMPU HarpeBaHUH,
MOJIy4YeHUE JTUJIEHA W HU3YYEHUE €ro CBOMCTB, KaueCTBEHHbIC PEaKIMM Ha
anbACTUBI, KpaxMall, YKCYCHYIO KHUCIIOTYy;, JeHaTypanus O€JKOB IMpH
HarpeBaHUM, IIBETHBIC PEAKIIUN OCIIKOB; MPOBOAUTH PEAKIIMM HOHHOTO 0OOMEHa,
OTIPEIENSTh CPEeNy BOIHBIX PACTBOPOB, KAYECTBEHHBIC PEaKIMM Ha Cyibdar-,
KapOoHaT- W XJOPUA-aHUOHBI, = Ha  KaTHOH  aMMOHHA;,  peIlaTh
AKCHEpUMEHTalbHbIe 3a7aun 1o Temam '"Mertamnel" u  "Hemeramis") B
COOTBETCTBUM C TIpaBWJaMU TEXHUKH O€30MACHOCTH TpU OOpaleHuu ¢
BEIIECTBAMU U JIA0OpPAaTOPHBIM OOOPYAOBAaHUEM; MPEJCTABIATh PE3YyJIbTAThHI
XUMHUYECKOTO SKCIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

9) c(OopMUPOBAHHOCTh YMEHHUS aHaJIM3UPOBATh XUMUYECKYIO
uH(pOpMAIUIO, TOJYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM
uHdopmaiuu, cetb IHTepHET u ApyTue);

10) cOpMHUPOBAaHHOCTh YMEHHMI COOJIOAAaTh TMpaBUia SKOJIOTHMUECKU
1eeco00pa3HOTO MOBEACHUS B OBITY M TPYAOBOM AEATEIBHOCTH B IEJAX
COXPAHEHMS CBOETO 3JI0POBBSI M OKPYKAIOLIEH NPUPOJHOM CPENbl; YUUTHIBATH
OMMACHOCTh BO3JICMCTBUSI Ha >KUBbIE OPraHU3Mbl ONPEJEIECHHBIX BELIECTB,
IIOHUMAs CMBICJI [TOKA3aTelIsl MPEAEIbHON JOIYCTUMOM KOHIEHTPALUH;

11) gias oOydarouuxcs C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI:
c(hOpMUPOBAHHOCTh yMEHUSI TMPUMEHSATHh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX
METO/1aX MO3HAHUS BEUIECTB U XUMUYECKHUX SIBJICHUI;

12) ny1st cyenbiX M CJa0OBUASIIMX OOydaromuxcs: chOpMUPOBAHHOCTH
YMEHUS UCTIOJIb30BaTh peibe(HO TOUYEeUHYIO cucteMmy obo3Hauenwmii JI. bpaiins
JUTSI 3aMTUCH XUMHUYECKUX (OPMYIL.



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHs 001Ie00pa3oBaTeJbHONH AUCHHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThl 0CBOEHUS TMCUMILINHBI

HAMMEHOBAaH

ue
dopmupyem ; "

BIX Oo0mue JAucuuninHapHbIe
KOMIeTeHIH

i
OK 01. B yacTu TPy10BOT0 BOCIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHWM, KOTOpas BKJIIOYAECT:
Br16upats - TOTOBHOCTh K TPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOMINE TMIOHATHS (XUMHUYECKHHA DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBa, TPYI0II00HE; AJIEKTPOHHAs 000JI0YKa atoMma, S-, p-, d-3JE€KTpOHHBIE OpOUTAIN
perieHus - TOTOBHOCTh K AaKTHBHOW [EATEIHLHOCTH | aTOMOB, MOH, MOJICKYJa, BAJICHTHOCTD, YJICKTPOOTPHIIATCIIBHOCTD,
3a/a4y TEXHOJIOTHYECKOU u COIIMAJTLHOM | CTETICHb OKHUCJICHHS, XMMHUYECKasi CBs3b, MOJIb, MOJIAPHAsT Macca,
npodeccrona | HampaBICHHOCTH, CIIOCOOHOCTH | MOJIIPHBI  00BEM, YIVIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS
JHHOM WHUIIUAPOBATh, TTAHUPOBATH U | TPyIIa, paauKai, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUCCKHUN PpSI,
JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTh TaKylo | TOMOJIOTH, YTJICBOJOPOJBI, KHCIOPOA- U  a30TCOACpIKaIIne
U NeSTeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTUBHbIC BeliecTBa (YyrieBOJIBbI,
OPUMEHUTENb | -  HMHTEpPEC K  pa3snu4yHbIM  cepam | KUpbl, OENKH), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
HO K poecCHOHANTLHOM NESITEIbHOCTH, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTALTUYECKAs PEeIIeTKa,
paznuuebiM | OBJIajieHue YHHUBEPCAJbHBIMH | TUTTBI XUMUUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE,
KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMHM | DK30-U JHJIOTEPMHUUYECKHUE, PEAKIMU MOHHOTO OOMEHA), pacTBOD,

NeHCTBUAMM: AIIEKTPOIIUTHI, HEDIJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
a) 0a3oBbIe JIOTHYECKHE 1eliCTBHUS: JTUCCOIMAITNSI,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,  CKOPOCTH

1 o .
Yka3bIBaloTCA JUYHOCTHBIE U MeTanpeaMeTHbIe pe3yabTaThl u3 PTOC COO (B nocnegHelt peaakyuu ot 12.08.2022) B oTry1aroyibHoi popme, popmMupyeMble
06111e06pa30BaTebHON AUCLUIIIUHON
2 o
JYcuunanHapHble (IpejMeTHbIe) pe3y/IbTaThl YKa3bIBAlOTCSA B COOTBETCTBUHU C METOUKOM NpenojaBaHus AU CLUIIIUHEI




dbopMmynupoBath U
npo0iemy,

- CaMOCTOSITENLHO
aKTyaJIM3uPOBATh
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIESCTBCHHBIH IPU3HAK
J5R105 OCHOBAHMUS IS CpaBHEHUS,
KJ1IacCupUKaAIUA U 0000IICHHUS;

- OIIPECIIATH LIEJU JACATCIBHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUHU UX JTOCTHKCHUS;

- BBISABJIIATD 3aKOHOMCPHOCTH n
IIPOTUBOPCUUA B paccMaTpuBaCMbIX
SABJICHUAX

- BHOCHUTBb KOPPCKTHBBI B JACATCIIBHOCTD,
OLICHUBATH COOTBCTCTBHUC PE3YJIbTATOB
oejsaM, OHOCHUBATH PHCKHU HOCJ'I@I[CTBHIZ
ACATCIBHOCTH,

- pa3BUBATh KPEATUBHOE MBIIUICHUE IIPHU
peIIeHNH KU3HEHHBIX TIPOo0IeM
0) 0a30BbIe HCCJIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHo-
MCCIIEIOBATEIIbCKOU u IIPOEKTHOMU
NESITEIbHOCTH, HAaBBIKAMU  Pa3pelIeHUs
npo0JieM;

- BBISIBJIAATE HPUYKMHHO-CIICACTBCHHBIC CBA3U
N aKTyaJIu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOIOUTh
apryMEHTBl JUIsl JI0KAa3aTelIbCTBA CBOUX
YTBEP)KJICHUW, 3aJaBaTh IapaMeTpsl U

KPUTEPUU PELICHHUS;

XUMHUYECKON peakiMu, XUMHUYECKOE paBHOBECHUE), TEOPUH U
3aKOHBI (TEOPUST XUMUUYECKOTO CTPOEHHUS OPTraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JNEKTPOJUTHUECKOW JAUCCOLUAINU,
nepuoguueckun 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHECHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK  XUMHUHU,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyUYCHUH U
0€30MaCHOM HCIOJIb30BAHUHM BaKHEUIIMX HEOPraHUYECKUX M
OpTraHUYECKUX BEIIECTB B OBITY M INMPAKTHYCCKON JESITEIHLHOCTH
YeJI0BEKa;

- YMEThb BBIBJIATH XapaKTEpPHbIC TMPU3HAKK M B3aUMOCBS3b
W3YyYCHHBIX TOHATHUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS
MpU OIKUCAHWHU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBPALICHUN; BBISBIATH
B3aMMOCBSI3b  XMMHUCECKMX  3HAaHHM C  TIOHATUSAMHU U
MPEACTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHECHUHN
MEXIYHAPOJIHOIO COX3a TEOPETUUYECKOW U MPUKIIAJHOW XUMHUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmnepuH, ¢eHosa, GopManbAeTHa, YKCYCHAas KHCJIOTa, TIUIWH,
yrapHblil Tra3, YIJEKUCIbIA Ta3, aMMHaK, TalleHas HW3BECTbh,
HeraiieHass HW3BECTb, IUThEBasi COAa W JAPYIHMX), COCTaBIATH
(GhopMyJIbl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHECHUS
XUMHUYECKUX pEaKIuil, OOBSICHATh WX CMBICI;, TOATBEPKAATh
XapaKTEpHbIE XUMHUYECKHE CBOMCTBaA BEIIICCTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alUCSIMU YPaBHEHHI
XMMHUYECKUX PEAKINN;

- YMETh  YCTaHABJMBATh  MNPUHAMICKHOCTh  HU3YYEHHBIX
HEOPTaHWYECKUX W OPraHUYECKHUX BEIIECTB K OMNPEACICHHBIM
KJIaCCaM W TpyINnaM COEAWHEHUN, XapaKTepPU30BaTh UX COCTaB U




- aHaIM3UpPOBaTh IMOJYYCHHBIE B XOJE
pelieHus 3a1a4u pe3ysibTaThl, KPUTUYECKU
OlIEHUBATh X JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MEePEHOCUTh  3HAHUS B
MO3HABATEIIbHYIO M TTPAKTHYECKYIO0 00JIacTH
JKU3HEACATCIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00JacTe;

- BBIABUTATh HOBBIC WJCH, IIpeajiaraTh
OpUTHHABHBIC TTOIXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJIL30BaHMS B
ITO3HABATEJIbHON U COMAIIBHON MTPAKTUKE

BAKHEHUIIIME CBOWCTBA; OMPEAENATh BHUIIBI XHUMUYECKHX CBS3EH
(KOBaJICHTHasi, WOHHAs, METAJJIMYECKasi, BOJOPOJHAs), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMHYECKHUE PEAKIIUY;

- copMHpoOBaTh MPEACTABICHUSA: 0 XUMHYECKOW COCTABIIAIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHUpPA, POJIM XUMHUHM B IO3HAHUU
SBJICHUN TPUPOBLI, B (POPMUPOBAHHWU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOUMOM JIJIst
pelIeHrs MPaKTUYECKUX 3a/lad U IKOJIOTUYECKHM 0O0OCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO M TPUPOJHOM CPELE;

- YMEThb MPOBOAUTH pacyeThl MO XUMHUYECKUM (opMmyliaM U

YpaBHEHUSIM  XMMHUYECKMX  pEaklMii ¢  HCIOJIb30BAHUEM
(GU3MYeCKUX  BEJIMYMH,  XapaKTEpU3YIOIMX  BeEIIecTBa  C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BbeMa (HOpPMaJbHbIC

yCJ'IOBI/IH) ra3zoB, KOJIHMYCCTBA BCIICCTBA, MCIIOJIB30BaATh CUCTCMHBIC
XUMHWYCCKUC 3HAHMUA I IIPUHATHA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3aHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnonb3oBar
b
COBPEMEHHBI
€ CpeacTBa
TIOWCKa,
aHaM3a u
WHTEpIpeTall
uu
uHpopmaru

B  o0aactum
MO3HAHMSA:

- c(OpMHUPOBAHHOCTH  MHUPOBO33PECHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOMN
IIPAKTUKK, OCHOBAaHHOIO Ha  JHUAJOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHUE  S3BIKOBOM M
YUTATEIbCKOW KYJIbTYpPbl KaK CpEICTBa

HEHHOCTH HAY4YIHOI'O

- YMCTH INNIAHHUPOBATb H BBIIIOJIIHATH XUMHUYECKUI OKCIICPUMCHT

(mpeBpallleHUsT OpPraHMYEeCKUX BEIIECTB MpPU  HArpeBaHMH,
IIOJIy4YEHHE JTWJIIEHA W H3y4YEHUE €ro CBOMCTB, KAa4yE€CTBEHHBIE
peakuuu Ha  aJIbACTUIABI, KpaxMmall, YKCYCHYK KHCIOTY;

neHatypanus OeJIKOB IPU HarpeBaHUHU, IBETHBIE pEaKIIMU OEJIKOB;
IPOBOANUTDH PEaKLMM HOHHOTO OOMEHa, ONpeAesATh CPely BOIHBIX
pPacTBOPOB, KaueCTBEHHbIE pEaklMM Ha cyib(ar-, KapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHUS; pemathb
AKCIIEpUMEHTAJIbHBIE  3aauyd 1o TemaM 'Mertamael" U
"Hemeramnel") B  COOTBETCTBUM C TpaBWIaMH  TEXHUKH




u
uHbOpMaIo
HHBIC
TEXHOJIOTHH
TUTST
BBITIOJTHCHHUS
3a/1a4
npodeccuoHa
JIbHOM
TEeATETHHOCT
u

B3aUMOJICUCTBUSL ~ MEXJIYy  JIIOJIbMU U
MO3HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTH Hay4YHOU
JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYO u HCCIIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

B) padora ¢ nunopmanueii:

- BJIAJICTh HaBBbIKAMHU MOJTyYEHUS
uHpopMaliuu U3 HMCTOYHHKOB Pa3HBIX
TUIMOB, CaMOCTOATEIIBHO  OCYIIECTBISATh
MOUCK, aHalu3, CHUCTEeMaTU3alui0 U

WHTEPHIpETalui0 UHOOPMAITUN Pa3TUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;
- co3maBaTh  TEKCThI B
dbopmarax c Y4ETOM
uHhopMaIUu U TEJIEBOM
BBIOMpAs ONTUMAJIBLHYIO
MPE/ICTABIICHUS U BU3yallU3alliy;

- OIICHHBATh JOCTOBEPHOCTb,
JICTUTUMHOCTD uHbOpMaIuH, ee
COOTBETCTBHEC TIPAaBOBBIM U  MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh CpelcTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PENICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX

paSHI/I‘-IHI:IX
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

0€30MacHOCTH MPU OOpAILEHNWH C BEHIECTBAMHU M JAOOPATOPHBIM
o0OpyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
AKCIIEpUMEHTa B (popMe 3alUCU YpPaBHEHHI COOTBETCTBYIOIIUX
peakuuii u  QopmynupoBaTh BBIBOABI Ha OCHOBE JTHX
pe3yabTaTOB;

- YMETh aHaJIU3UPOBATh XUMUYECKYI0 HH(POpMAIKIO, TOTydaeMyIO
U3 Pa3HBIX HUCTOYHUKOB (CPEJCTB MaccoBOil MHGOpPMAINH, CETh
WuTepHeT u npyrue);

- BJIaJICTh OCHOBHBIMH METOJAMHU HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0JIeHHE, U3MEPEHUE, IKCIEPUMEHT,
MOJICTUPOBAHUE);

- yMeTh TMPOBOJUTH pPaCYEThl IO XUMHYECKHUM GdopMynaMm u
YpaBHEHUSM  XHMHYECKHX  pEaKmuid C  HWCIOJIb30BAaHUEM
GU3MYECKUX  BEIWYWH,  XapakTEPU3YIONIUX  BEIIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bema (HOpMaJIbHbBIE
YCIJIOBHUSI) Ta30B, KOJIMYECTBA BEIIIECTBA; UCIOIB30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUA JJIS TPUHSATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMU M HX
IpUMEHEHUEM




3ajay ¢ coOJoJleHHeM  TpeOOBaHUM
SPrOHOMHUKH, TEXHUKM  O€30MaCHOCTH,
THTHUEHBI, PECYPCOCOCPEKECHHsI, MPABOBBIX
" THYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM 0€30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3amuUThl HH(OPMALIUK, HHPOPMAITIOHHOM
0€30IMaCHOCTH JTUYHOCTH;

OK 04.
OddekTuBHO
B3aUMOJCUCT
BOBAaTh U
paboTtaTh B
KOJUICKTHUBEC
1 KOMaH/Ie

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOM u
COITMAJIbHOM JICATCILHOCTH;

Osianenune YHHBEpPCAIbHBIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHas J1eITeJIbHOCTD:

- MMOHUMATh 151 HCIOJIb30BaTh
MPEUMYIIECTBA KOMAaHTHOU u
WHIUBUYyaIbHON paOOTHI;

- IIPUHUMATH LEeJIN COBMECTHOU
JESTENBHOCTH, OpPraHu30BbIBATH 151
KOOPAWHUPOBATh  JECUCTBHS MO €€

JIOCTIDKEHHMIO: COCTaBJIATH IJIaH JECHCTBUM,
pacnpenensaTb pPoJM € YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3ybTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh W BBIMOJHATH pabOTy B
YCIOBUSIX PEAIbHOTO, BHUPTYAJbHOTO H

- YMETh IUIAHUPOBATh WU BBIIOJHATh XUMUYECKUN 3KCIEPUMEHT
(mpeBpallleHUsT OpPraHMYEeCKUX BEIIECTB IMpU  HArpeBaHMH,
NOJIyYeHUE JTWIEHA W H3YyYEHHE €ro CBOMICTB, KAauyECTBEHHBIE
peakuMM Ha  aIbJEerujbl, KpaxMall, YKCYCHYI KHUCJOTY;
JeHaTypauus OeJIKOB IPY HarpeBaHUU, IBETHBIE PEAKLUU OEIKOB;
MIPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONPEAEIISITh CPEly BOAHBIX
pPacTBOPOB, KauyeCTBEHHbIE pEeaklMH Ha cyib(ar-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTAJIBHBIE  3aJaud 1o TemaM 'Meramael" U
"Hemeramnpl") B COOTBETCTBMM C MPAaBWIAMH  TEXHUKH

0e30macHOCTH TIPU OOpAIlEHHWH C BEIIECTBAMHU M JTAOOPATOPHBIM
o0oOpyZ0BaHUEM; MPEACTABIATh  PE3YJIbTaThl  XUMHUYECKOTO
DKCIIEPUMEHTa B (pOpME 3alUCU ypPaBHEHUI COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB




KOMOWHHUPOBAaHHOTO B3aUMO/ICHCTBUS,
- OCYILECTBIISITh MTO3UTUBHOE
CTPAaTErnYeCcKOe IOBEACHUE B Pa3JIMYHBIX

CUTyallusiX, TMPOSBIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM
OBaanenue YHHMBepPCAJIbHbIMH

pPeryJsiTUBHbIMU JI€fiCTBUSIMH:

I') IPUHATHE Ce0HA U APYTUX JIOJeil:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTHUX
JIOEH  TpW aHAIM3E  pe3yJbTaTOB
NEeATEeITLHOCTH;

- TIPU3HABaTh CBOE MPABO M IMPABO JIPYTUX
JIFOJIe Ha OIIMOKM;

- pa3BUBAThH CITIOCOOHOCTH TIOHUMATh MHP C
MO3UIIMHU JPYTOro YeIOBEKa;

OK 07.
CoaericTBoBa
Th
COXPaHCHUIO
OKpY’KaroIIe
U cpelbl,
pecypcocoep
CKCHUIO,
HPUMCHSTH
3HaHHS 00
U3MEHEHUU
KJIIMATa,
TIPUHITUTIBI

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  HKOJOTUYECKOH
KYJIbTYPBI, MOHUMAaHUE BITUSTHUSA

COLMAJIBHO-D)KOHOMUYECKUX ITPOLECCOB Ha
COCTOSIHUE TPUPOJHOM U  COLHMAIBHOU
CpeIlbl, OCO3HAHHE TII00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

- IUIAHUPOBAaHWE U  OCYIIECTBIICHUE
JIEUCTBUI B OKPYKaIOIIEH CPEZC HA OCHOBE

3HaHUSA LEJIEed YCTOMYMBOTO PA3BUTHSA
YeJI0BEUECTBA;
aKTUBHOE HETIPUATHUE JICUCTBUM,

- cpopMHUpoOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, POJM XMMHHM B ITO3HAHUH
ABJICHUA TpUpPOAbI, B (OPMHUPOBAHUM MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKLIHOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM 1Jist
pellieHus] MPaKTUUYECKUX 3aJlad M JKOJOTHYEeCKHM OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

- yMeTh COOJII0/IaTh MpaBHUJia SKOJOTUYECKH IIeIeCO00pa3HOro
noBeleHUuss B OBITY M TPYAOBOM JEATENBHOCTH B  LEJSAX
COXPAHEHMS CBOETO 30POBbs U OKPYKAIOLIEW IPUPOIHON CPELbI;
YUYUTBHIBATh OINACHOCTh BO3JICWCTBUA HAa JKUBBIE OPTraHU3MBbI
ONPENEIICHHBIX  BEIIECTB, IOHMUMAas  CMBICH  MOKa3aTes
IIPEIEIbHON JOIYCTUMOW KOHLIEHTPALUU




OEepEeKIIUBOTO
MIPOU3BO/ICTB
a,

3 PeKTUBHO
eCTBOBATH
B
Ype3BbIYANH
BIX
CUTYyaIUSIX

MIPUHOCSIIIUX BPEJl OKPYKAIOILIEH CPEAE;

- YMEHHE IIPOTHO3UPOBATh
HEeOJIaronpusITHbIE JKOJIOTUYECKHUE
IIOCJICACTBUS IIPEAIPUHUMAEMBIX

JIEUCTBUI, IPEIOTBPAIIATh UX;

- paclIUpEHHE OmbITa ACATECIbHOCTH
AKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHHE HaBBIKAaMHU y4eOHO-
HCCIIEI0BATENIbCKOM, MPOCKTHOU U
COITMAJIbHOM JICATCIHLHOCTH;

1K ...




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JANCHOUIIVINHBI «XUMMU S

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoThl

Oovem uacoe

MakcumasibHasi ydueOHasi Harpy3kKa (Bcero)

Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero)

36

B TOM 4YMCIJIC:

71a00paTOpHBIE 3aHITUS

MMPAKTUYCCKHUC 3aHATHA

KOHTPOJIBHBIC pa6OTI>I

CamocrosiTesibHasi padoTa 00yyarierocst (Bcero)

dopMa KOHTPOJIA




2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

®opmupyem
HaumeHoBaHu Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- ObLe e
. beM bl
€ pa3eyioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHIIU
TeM MOYJIb
U
1 2 4
OcHOBHOE coiep:KaHue
Paszpges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOE coJiep:kaHue OK 01
Crpoenue
ATOMOB Teopernueckoe o0yueHnue
XUMHUHCCKUX CoBpeMeHHass Mojeiab CTpoeHHsi aroMa. CHUMBOJUYECKUM SI3BIK XUMHHU. XUMHUYECKHUI
MEHTOB

HICMCHTOB M 15 remenr. DnekTpoHHasi KoHpurypamus aroma. Knaccupukamnuss XuMU4ECKUX AJIEMEHTOB
npu

pupoaa (s-, p-, d-anementsl). BaneHTHbIE >7eKTpOHBI. BajaeHTHOCTh. DJEKTPOHHAs MpUpoOAa
X o 9

UMUHCCKOM |y piMpraeckoll CBSI3H. DIEKTPOOTPHIATEIBHOCTD. BU/IBI XUMIYECKOI CBsI3M (KOBAJICHTHAS,
CBSI3U

WOHHAasl, METaJUInuecKas, BOJOPOJIHAsI) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHyeckue 3aHATHHA

Pemenune 3aganuii Ha UCIIOJIB30BaHNUE XUMHUUYECKON CUMBOJIMKH U Ha3BaHUN COeIUHEHUN
110 HOMEHKJIATYPE MEXIYHAPOIHOTO COK3a TEOPETUYECKOW W TMPUKIAAHOW XUMHUHU U
TPUBUAIBHBIX HA3BaHWM JJISI COCTABJICHUS XHUMHUYECKUX (HOPMYNT JIBYXaTOMHBIX
coeMHEHUN (OKCHIOB, CYJIb(OHUAOB, TUAPUIOB U T.II.) U APYTUX HEOPTaHUUECKUX
COCIMHCHMHN OTACIBHBIX KJIAaCCOB.

[IpakTHueckue 3aaHNsI HA YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB W TEPUOJUYECKHMM H3MEHEHHEM CBOMCTB XUMHYECKUX JJIEMEHTOB M MX

10




COEIMHEHU B COOTBETCTBUH C MOJIO)KEHUEM [lepnoauueckon CHCTEMBL.

Tema 1.2. OcHOBHOE coJepkaHue OK 01
Ilepnognuecku OK 02
# 39KOH U IpakTnyeckue 3aHATHS
rabmana JL.1. [Tepnoanueckas cucteMa xumuueckux 31neMeHToB .M. MenneneeBa. @usnyueckuii
Menzeneesa cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CI0KHBIX BEIIECTB B

COOTBETCTBHHM C MOJ0KEHUEM XUMHUUECKOTO 3neMeHTa B [lepuoanyeckoit cucreme.

MupoBo33peHyeckoe u HayyHoe 3HaueHue llepuonnueckoro 3akona /[.11. Menneneena.

[Ipornoser J[.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX DJIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA XapaKTepU3alUIo

XUMHUYECKUX JIEMEHTOB «MeTamniyeckue / HeMeTaNInuyeCKUe CBOWCTBA,

ANEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHU C UX 3JIEKTPOHHBIM

CTPOEHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XMMUYECKUX dieMeHTOoB 1. 1.

MenneneeBa»
Paznen 2. XuMuieckue peakiuu
Tema 2.1. OcHoOBHOE coJiep:KaHue OK 01
Tunbl

Teopernueckoe o0yueHue

11




XUMHYECKUX
peaKunit

Knaccudukanys u TUITBI XUMUYECKUX PEAKIMHA ¢ YIaCTHEM HEOPTAaHNYECKUX BEIIECTB.
CocraBieHue ypaBHEHUN peaKkIuii COeIMHEHMUS, Pa3JI0KEeHUS, 3aMEeIlIeHUsI, 0OOMEHa, B T.4.
peakiuii TOpeHusl, OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs1 OKUCIICHUSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCIUTEINb U
BOCCTAHOBUTENb. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOZI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEIECATEIbHOCTH OPraHU3MOB

IIpakTu4yeckue 3aHATHS

KonnyecTBeHHbIE OTHOIICHUS B XUMUHU. OCHOBHBIC KOJIMUYECTBEHHBIC 3aKOHBI B XUMHUHU U
pacucThl II0 YpPAaBHCHUAM XHMHUYCCKHX peaKuHﬁ. Moap Kak CAMHHUIIA KOJIMNYCCTBA
BCIICCTBA. MOHHpHa}I Macca. 3aKOHBI COXPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABoranpo.
MOHHpHBIfI 00BeM Ta3oB. OTHOCHTENIbHAS INIOTHOCTH Ta3oB. Pacdersl 1o YPaBHCHUAM
XUMHWYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BaHNCM MACCHhI, oO0BbeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3os,
KOJINYCCTBaA BCIICCTBA

Tema 2.2.
DNEeKTpoIuTHYE
cKas
JIMCCOITHAIHS 1
VOHHBIN 00OMEH

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHue

Teopust s1eKTpoauTHYECKON aucconuanvi. WMOHBIL. DNEKTPOIHTHI, HERNEKTPOJIUTHI.
Peakiuu nonnoro oomena. CoctaBiieHHE peaKkIuii HOHHOTO OOMEHA IyTEM COCTaBIICHUS
WX MOJIHBIX M COKpALICHHBIX HOHHBIX YpaBHEHHHU. KHCIOTHO-OCHOBHBIE pEAKIUU.
3ajaHusl Ha COCTaBIICHUE NOHHBIX PEAKIINI

JlabopaTopHbie 3aHATHS

JlabopatopHas pabota “THIbl XUMUYECKUX PEeaAKITUi”.

Hccnenoanue TUMOB (10 COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIMIUXCS BEIIECTB)
Y IPU3HAKOB XUMUYECKHUX peakiuid. [IpoBenenne peakiuii HOHHOTO 0OMEeHa,
ONpPENEIICHUE CPEIbl BOOHBIX PaCTBOPOB. 3aJaHUs HA COCTABIECHUE NOHHBIX pPEaKIUi

OK 01
OK 04
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KonTpoJubHas
padora 1

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKHUC PCAKITNU

Pa3nea 3.

CTpOGHI/Ie U CBOJCTBA HECOPTraHNYIECCKUX BECIICCTB

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHE
HEOPTaHUICCKU
X BEILECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenme

[Ipeamet Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux BeuiecTs. [IpocTeie
U CJIOXHBIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUABI, THIPOKCHUIBI,
KHCJIOTBI, COJIN). B3auMOCBs3b HEOPraHMYECKUX BEIIECTB. ArpEraTHble COCTOSHUS
BenlecTBa. Kpucramimueckue u amopgHble BemecTBa. THIbI KpUCTATUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHASL, HIOHHAS, METAJNINYECKast). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMUYECKON CBA3U U TUIIA KPUCTAIINYECKON pereTku. [Ipruunnsl
MHOT000pasusi BEIIECTB

IIpakTuyeckue 3aHATHHA

HomeHkiaTtypa HeOpraHnyecKHix BEIECTB: Ha3BaHUE BEIECTBA UCXOIA U3 UX
XUMHUYECKON (POPMYJIbI UM COCTABICHUE XUMHUUECKON (POPMYJIIbI UCXO/ISl U3 Ha3BaHUS
BemiecTBa 1mo mexxayHapo o (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.

Pemenne nmpakTHUecKUX 3alaHui MO KiaccU(UKALMKU, HOMEHKJIATYype U XUMHUYECKUM
(dopMysiaM HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIM ra3, YrJIEKHCIbIHN
ra3, aMMHaK, ralieHasi U3BECThb, HETallleHasl U3BECTh, TUTHEBASI COAA U IPYTHX): HA3bIBATh
U COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, OMPEICNIATh MPUHAJICKHOCTD K KJIacCy.
Hcrounnkn XumMuiecko nHpopManuu (CpecTB MacCoBOM HH(OpPMAIIUHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, UAEHTU(UKATOPAM,
CTPYKTYPHBIM (popMyJiam

OK 01
OK 02
IIK...

Tema 3.2.

OcHOBHOE coJiep:KaHue

OK 01
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dusuko- Teopernueckoe o0yueHue OK 02
XAMHUYECKHUE IIK...
CBONCTEA Metamnel. OOmue (¢u3nueckue ©W XUMHYECKHE CBOWCTBA MeTauioB. (CrocoObl

MoJdy4YyeHHsl. 3HAYECHUE METANIOB M HEMETA/VIOB B MPUPOAEC U KUIHEIESITEIHbHOCTH
HEOPTARIHACCRH e toBexa n opranu3MoB. Koppo3us MeTamioB: BUIbI KOPPO3WH, CIOCOOBI 3alTUTHI
X BEIICCTB METAJIJIOB OT KOPPO3HUH

Hemeramnpl. O0mue ¢u3uveckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THIUYHBIC

cBorictBa HeMeTtauioB [V— VII rpynn. Knaccudukauuss 1 HOMEHKIaTypa CO€IUHEHUN

HeMmeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB (OKCHUJIOB,

TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOIHBIX COCTMHEHHH, BBICIIIMX OKCUAOB U THIPOKCHUJIOB

IIpakTu4yeckue 3aHATHSH

CocraBieHue ypaBHEHUN XHUMHUYECKUX PEAKIUNA C y4aCTUEM TMPOCTHIX U CJIOXKHBIX

HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETAJJIOB;, OKCUIOB METAJIJIOB, HEMETAJIIOB U

aM(OTEpHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHMU U aM@OTEpHBIX

TUAPOKCUIOB; HEOPTAHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTRA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOICTBA, COCTaB,

MoJIy4eHHe ¥ 0€30MacHOe HUCIIOIh30BAHNE BAKHEUIITNX HEOPTAHMYECKUX BEIIECTB B OBITY

Y MPAKTUYECKON JIEATEIIbHOCTH YeJI0OBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
Nnentudukarm OK 02

JlaGopaTopHble 3aHATHSA
s OK 04
HCOPTaHUYECKHU |JlaGopaTtopHas paboTa «aeHTudukamnms HEOpraHMUECKUX BEIIECTBY.
X BCUICCTB Pemienne SKCEpUMEHTAIBHBIX 3a4ad MO0 XWUMHYECKHM CBOWCTBAM METAJLUIOB H

HCMCTAJUIOB, IO PACIIO3HABAHWIO U IMOJYUYCHHUTIO COGI[I/IHCHI/Iﬁ MCTAaJIJIOB 1 HEMCTAJIIIOB.
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WNnentuduxaiys HEOpraHMUYECKUX BEIIECTB C MCMOJB30BAHUEM MX (PU3UKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KaYeCTBEHHBIX peakiuil. KauecTBeHHBIE peakuuu Ha cynabdart-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KourpoJuabHas .
CBolicTBa HEOPTaHUYECKUX BEILIECTB

padora 2

Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB

Tema 4.1. OcHOBHOeE coJiep:kaHue OK 01

Knaccuduxanus IIK...
Teopernueckoe o0yuenue

, CTPOEHUE U

HOMCHKIJIATYPa |[losBneHnE U pa3BUTUE OPTaHMYECKON XUMUU Kak Hayku. [Ipeamer oprannueckon

OPraHM4€CKUX |XxuMHUH. MECTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.

BEILIECTB XHAMHUYECKOE CTPOEHHE KaK NOPSAOK COEAMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO HX

BAJICHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUSI OPTraHUYECKUX
coenuHeHud A.M. bytinepoBa. VYTrIepoaHbId CKEJIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[Tonsitue o QyHknuoHanbHOW rpynme. Pamgukan. [lpunnuner  kinaccudukanuu
OpPraHMYECKUX  COEAUHEHHMH. MexayHapogHas  HOMEHKIATypa W IPUHLMUIIBI
HOMEHKJIaTypbl ~ OpraHMuyeckux  coenuHeHui. [lonstue 00  a3oTcoaepikamux
COETMHEHMIX, OMOJOTMUYEeCKH aKTHUBHBIX BellecTBax (yrieBoAax, kKMpax, Oenkax u Aap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

HoMenknaTypa OpraHM4ecKuX COEAMHEHUW OTACJIbHBIX KJIACCOB (HACHILICHHBIE,
HEHACHIIICHHBIE W apPOMATHYECKHE YIJIEBOJOPOJbI, CIUPTHI, (DEHOBI, aIbICTHUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTHI W JAp.) CocCTaBieHHE TMOITHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OpPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, HMCIOJB3YS HX
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Ha3BaHUS [0 CUCTEMATUYECKONM M TPHUBUAIBHOW HOMEHKIATYpe (STWJIEH, AalleTHIIEH,
rmieprH, GeHol, GopMalbIerua, YKCyCHas KUCIOTa, TIuIuH). PacueTsl mpocteitmiei
(dopMyITBl OpraHU4YEeCKON MOJIEKYIIbI, HCXO/IA U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COEIMHEHUU

OcHoBHOE coJep;KaHue

Teopernueckoe o0yuenme

OU3MKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCAUHEHUM OTACIBHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH Pl U
obmast popmyna; uzomepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTyYEeHUS ):

— IpeleNbHbIE YIIIEBOAOPOAbI (AKaHbl U LUKJIOAJIKaHbl). 'opeHre MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHUKOB TE€IIa B IMPOMBIIUICHHOCTH W ObITy. CBOHCTBAa MPUPOIHBIX
YTJIEBOJIOPOAOB, HAXOXKIAEHUE B PUPOJE U IPUMEHECHHE AJIKAHOB;

— HemnpenenabHble (AJIKEHbI, AJIKMHbl U aJIKaJHEeHbl) U apOMATHYECKUE YTJIEBOJOPOIbI.
I'openne anerniieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU Ul CBAapKU M
PE3KH METAJLIOB

— KHUCJOpOJCOAepKaluue CcOoeAuHEHUs1 (CIUPThl U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(¢uUphl, anpAeruabl W KETOHBI, XKUpPbI, yriaeBoabl). IlpakThueckoe mNpUMEHEHUE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. [IpumeHenue Qopmanpiaeruaa, aneraibIeruia,
YKCYCHOM KHCJIOTHI. MbIjIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT. Moromiye CBOHCTBA
MbLIa

— a30TcoIepKaIme COECIUHEHUSI (aMuHBI " AMUHOKHMCJIOTHI, OcIKm).
BricokoMoONeKyIsIpHbIE  COCNUHEHHS] (CHMHTETHYECKHE U OHOJOTUYECKU-AKTUBHEBIE).
Monomep, mosumep, CTpYKTypHOE 3BeHO. [lonmmepusanms 3TuieHa Kak OCHOBHOE
HampaBJICHUE €ro UCIIOIb30BaHMS.

['eneTnyeckas CBsI3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTMHEHUN

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

CBoiicTBa OpPraHMYECKUX COCAMHEHUN OTHACNIBHBIX KJIAcCOB (TpUBUAJIbHAS W
MEXKJIyHApOJHAasi HOMEHKJIATypa, XHWMHYECKUE CBONCTBA, CHOCOOBI MOJTY4YCHHUS):
npeaebHble (alKaHbl U UKIOANIKaHBI), HEMPEAEIbHbIE (AJIKEHBI, aIKUHBI U aJIKaIUCHBI)
U apoOMaTHUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aNbJETUIbl U KETOHBI, AMHUHBI M aMHUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS.
3ajaHusl HA COCTABJIICHUE YPAaBHEHUN XMMHUYECKHUX PEAKUUN C YYaCTUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAHUHU UX COCTaBA U CTPOEHUS

CocrapnieHue cxem peakiuii (B TOM YHCIIe M0 MPEIJI0KEHHBIM [IETT0YKaM MPEBPAIICHHI ),
XapakTepU3yIIIMX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TIOJYYEHUSI W Ha3BaHUE OPraHWYECKUX COCAMHEHHM 110
TPUBHAIIBHOM WJIM MEKIYHAPOAHON CUCTEMAaTUYECKO HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJlaHUM Ha  CBOMWCTBA
OpraHUYECKUX COCIMHEHUN OTAEIBHBIX KIACCOB

JlaGopaTopHnasi padora

JIabopatopHas padota “lIpeBpallieHusi OpraHMYeCKUX BEIIECTB MPU HArpeBaHUU'".
[Tomyuenune >TuneHa 1 U3y4eHUe ero CBOMCTB. MoIeTMpOBaHUE MOJIEKYIT M XUMHUECKUX
IpeBpalleHNi Ha MpuMepe 3TaHa, dTHIIEHa, alleTUJIeHa U JIp.

Tema 4.3.
Nnentudukarm
s OPraHUYECKHUX
BEIIIECTB, UX
3HAYEHHUE U
IIPUMCHECHHUE B
OBITOBOH U

OcHoOBHOE coJiep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenud. llpumenenne u Ouosiormueckass poJib YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — MCTOUHHUK SHEPTUH )KUBBIX OpraHu3MoB. O01acTy NpUMEHEHHUS
amuHoOKucnoT. IIpeBpaiienus OenkoB nuiyu B opranusme. buosornueckue (yHKIMH
OenkoB. buonornueckue QyHKuMHM >KUpPOB. Poiib OpraHM4eckoll XUMHUHM B pEIICHUU

OK 01
OK 02
OK 04
IIK...
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MPOU3BOJICTBEH
HOM
JIESITEIbHOCTH
YyeJoBeKa

po0JIeM THUIIEBOM 0€301TaCHOCTH

Ponp oprannueckoil XuMUU B pEIICHUH MPOOJIEM >HEPreTUYeCKO Oe30MacHOCTH, B
Pa3BUTHH MEAMIMHBI, CO3JaHUM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHUKOB 3HEPIUU
(asIbTepHAaTUBHBIE UCTOYHUKH 3HEPrUM). OMaCHOCTh BO3ACHCTBUS HA KUBbIE OPTAHU3MBI
OpPraHUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOIBI, CHUPTHI, (EHOIBI,
XJIOPOPTraHUYECKHE MPOU3BOAHbBIC, ANbJAETHABI U JIp.), CMBICI IOKa3aTels MpeaesbHO
JOMYCTUMOM KOHLEHTpaLuu

JlaGopaTopHble 3aHATHS

JlaboparopHass pabora: “UneHTUduKaIMsi OpPraHUYECKUX COCIAMHEHUN OTACIIbHBIX
KJIACCOB”

Nnentudukanuss OpraHMYeCKUX COCAMHEHHM OTAENbHBIX KJIAcCOB (HAa TpUMeEpe
aNbJICTUIIOB, KpaxMaja, YKCYCHOM KHCIOTHI, OETKOB W T.M.) C KCIOJb30BAaHHEM HX
(U3UKO-XMMUYECKHX CBOMCTB M XapaKTEpPHBIX KAaYECTBEHHBIX peakuuid. JleHaTyparus
Oenka mpu HarpeBaHuU. L[BeTHble peakimu OenkoB. BO3HHMKHOBEHHE aHAIUTUYECKOTO
CUTHAJa C TOYKM 3pEHUS XUMHYECKHUX MPOLECCOB MPU MPOTEKAHUU KAYECTBEHHOM
PEaKIMH, MO3BOJISIONIECH UACHTU(UIIUPOBATH NIPEITIOKEHHBIE OPTaHUYECKUE BEIIECTBA

KonTpoJubHas
padora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

Paznea 5.

Kunernveckune U TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuui
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CkopocThb OcHoBHOE coJep:KaHue OK 01
XAMHYECKUX OK 02
peaKImH. IIK...
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yuenue

CKOpOCTh peakIuy, €€ 3aBUCUMOCTb OT Pa3IUYHBIX ()aKTOPOB: MPUPOJIBI PEATUPYIOIINX

BCIIECTB, KOHLIEHTPAUUU pPEAarupyrollnuX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH

PEaKIMOHHON TMOBEPXHOCTU. TersioBbie 3PGEKThl XUMUYECKUX peakiuil. OK30- H

3HJIOTEPMHUYECKUE, PEAKLIUH.

O6patuMocTh peakiuii. XUMHYECKOE PaBHOBECHE U €ro CMEIICHUE MOJl JIeUCTBHEM

pazIMuHbIX (HAKTOPOB (KOHIEHTpALUSI PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHUE,

TeMmreparypa) Il CO3/JaHUS ONTHUMAJIBHBIX YCIOBUM TMPOTEKAHUS XUMHYECKUX

npoueccoB. [Ipuanun Jle [laTense

IIpakTyeckue 3aHATUSA OK 01

. OK 02

Peienne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUl Ha aHaMM3 (PAKTOPOB, BIUSIONMIMX Ha

U3MEHEHUE CKOPOCTH XUMHYECKOW pPEeakuMh, B T.4. C TMO3ULUK SKOJIOTHUYECKU IIK...

11€J1€CO00pa3HOTO MOBEICHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IIENSAX COXpPaHEHUS

CBOETO 3JI0POBbS M OKPYKAIOIIEH TPUPOTHOU CPEIBI.

Pemenne npakTMKo-OpMEeHTUPOBAHHBIX 3aJaHUM Ha pUMeHeHue npuHiuIa Jle-Illarense

JUIS1 HAXOXKJICHUS HaIpaBJICHUSI CMEIIECHUSI PABHOBECHSI XUMHUYECKON PEaKIUM U aHAIU3

(akTOpOB, BIUSIONIMX HA CMEUIEHUE XUMHUUYECKOTO PaBHOBECHS
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoOBHoOeE coep:xaHue OK 01
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[TonsTue o Teopernueckoe o0yuenme OK 02
pacTBopax - OK 07
PactBopenune kak ¢uznko-xumudeckuii mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS
pactBopoB. PactBopumocTb. MaccoBass 4011 pacTBOpeHHOro BemecTBa. CMbICH IIK...
MoKa3aresisd MPeeIbHO JOMYCTUMON KOHIICHTPAIlMM W €ro HMCIOJIb30BAHUE B OIICHKE
HKOJIOTUYECKOI 0€30MacCHOCTH.
[IpaBuia 3KOJIOTHYECKH 11€71€CO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOM JESATEIBLHOCTU
B LIEJSIX COXPAHEHHSI CBOETO 3/I0POBbA U OKPYXKAIOLIEH MPUPOAHON CpEJibl; OMAaCHOCTh
BO3JICVICTBUS HA )KMBBIE OPraHU3MbI ONPEEICHHBIX BEUIIECTB.
Pemienne  mpakTUKO-OPMEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUM  HA  PACTBOPBI,
UCIIOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKa
Tema 6.2. OcHOBHOe coepxkaHmne OK 01
HccnenoBanue OK 02
CBOMCTE JlaGopaTopHble 3aHATHSA OK 04
pacTBOpoOB JlaboparopHnas pa6ota «IIpUroToBIeHHEe PacTBOPOBY. IIK...
[IpuroToBieHue pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpaluu (C MPaKTHKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OMIPEACIICHUE CPEIbl BOJIHBIX PAaCTBOPOB.
Pemienue 3aau Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepKAHME MPUKJIATHOTO MOTYJIA)
Paznen 7. XuMus B ObITY ¥ MPOU3BOJACTBEHHOM NeSITEJIbHOCTH Y€J10BEKA OK 01
OK 02
Xumus B 06Ty  |[OCHOBHOE cojlepiKaHue
- OK 04
IIPOM3BOICTBEH Teopernueckoe 00yueHune OK 07
HOU . . . IIK...
Hogeilmre 10CTHXKEHUSI XUMUYECKON HAYKH U XUMHUYECKON TexHOooruu. Posib Xxumuu B
ﬂ:ﬁ:;?;;omﬂ 00ecCIeuyeHr JKOJIOTUYECKON, SHEPreTHUECKOW M THUIIEBON O€30MaCHOCTH, Pa3BUTHH

meaunuHbl. [IpaBuna moucka W aHamu3a XUMHUYECKOW HMH(DOpMAIMM U3 Pa3IHMYHBIX
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UCTOYHUKOB (HayuyHass # ydeOHO-Hay4yHas JIMTEpaTypa, CpelCTBA MacCOBOM
uHopMmaiuu, cetb HTepHeT)

HpaKaneCRne 3aHATUA

ITonck m aHanmM3 KEWCOB O MPUMEHEHNN XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oynyuield npodecCHOHANbHOW NEATEIbHOCTH MO0 TeMaM: BaKHEHIHNE CTPOUTEIbHbIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHabl, KPACKH, CTEKJI0, KEpaMHKa, MaTepUabl s
AJIEKTPOHUKH, HAHOMATEpHallbl, TEKCTUJIbHbIC BOJIOKHA, WCTOYHUKH DHEPIUH,
OpraHUYeCcKUe U MUHEPAJIbHBIC YI00pEHMUSI, IEKAPCTBEHHBIC BEIICCTBA, OBITOBAST XUMHUS.
3ammra: IlpencraBieHue pe3ynbTaTOB peEIIeHUS KEWCOB B (opMe MHUHHU-IOKIaAa C
Mpe3eHTalen

IIpomesxkyTouyHasi aTTecTanus Mo IMCUMUILIHHE (3a4€T)

Bcero

36
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHUIIIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

JAns  peanuzanuv MPOrpaMMbl  TUCHUIUIMHBL  MPETYCMOTPEHBI  CIIEAYIOLINE
CrielUaIbHble MOMEIICHUS: YYeOHbIH KaOMHET XUMHUU W/WIM y4eOHOM XUMHUYECKOH
J1a00paTOPHHU.

OGopynoBanne yuyeOHOro KkaO0uHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIM KPHUCTAUIMYECKUX  PEHIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (HUIBbMBI, ITUGPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED C  YCTPOMCTBAMMU
BOCIIDOMU3BEJCHUS  3BYKa, NPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPEe3eHTEP IJIsl PE3CHTALUMI.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJISIHHBbIE TPOOMPKH, pPE3UHOBBIE MPOOKH, (oHApUKH, HAOOpP pEaKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI I MPOOUPOK; MEPHBIC UUIUHAPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKU JenuTeNbHble IumHapudeckue (50-100 wmut), crymku ¢
nectukoM, (apdopoBbie YalIKh, OUHIETH, (QUILTPHI OyMakHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJIEKTPOIUIMTKH, JA0OpAaTOPHbBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp JJI TOJy4YeHHUs] Ta3oB (WM MpoOHpKa C ra300TBOAHON TpyOKoit),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCeIbHBIC IIHIIIBI,
CEKyHJIOMEpHI (TaiimMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC MAJTIOUYKH; KOHUYECKUE
K0J10b1 st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJOCKU JIJIsl onpenenenust pH
Y CTaHJAPTHAs MHIWKATOpPHAs IIKaJIa; YHUBEPCAIbHBIA UHAUKATOP; MUNeTku Ha 1, 10,
50 ma (umm posatopel Ha 1, 5 m 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpunbl Ha 100-150 M7, maGopaTopHble W/WiAM aHaluTUYECKUe Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. T1abopaTopHOe 000pyI0BaAHNE.

3.2. HupopmaniuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

1. [leyaTHble U ANIEKTPOHHBIE 0Opa3oBaTeIbHbIE U HH(DOPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JUIsI MCIIOJIb30BaHUs B 00pa3oBaTEIbLHOM Ipoliecce, He crapiie S5
JIET C MOMEHTA U3/IaHus.
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2. PexoMmeHayeMble TieUaTHbIE U3/IaHUA MO pean3ali 0011e00pa3oBaTEIbHOMN
JTVCHUIUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHAALMSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTposb 1 olleHKa pe3ysbTaToB OOyUYEHHUs OCYIIECTBISICTCS IperogaBaTeiieM
B IIpOIECCE€ TMPOBEICHHUS TMPAKTHUYECKUX 3aHATHA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYaIOMMMUCS WHIUBUIYAJIbHBIX 3aJaHUM,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl 0Oy4YeHUS OMNPENESSIOT, YTO O0ydJaroniuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JTACIUTLIAHBL.

Jns dhopMupoBaHUs, KOHTPOJIE U OLEHKH PE3YJIbTaTOB OCBOCHHUSI Y4EOHOM
JUCIUIIMHBI HCTIOJIb3YETCSl CUCTEMa OILICHOYHBIX MEPONPUSATHM, TPEeICTaBISIOIAS
c000M KOMILIEKC YUCOHBIX MEPOIPHUATHM, COTIAaCOBAaHHBIX C pe3yJbTaTaMu 00YUYEHHUSI
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl 110
mucuumumnae) u GI'OC CIIO.

OK/IT | Monyas/Pa3znen/Te Tunbl OLEHOYHBIX
Pe3yabTart 00yueHust

Ne .
K Ma MeponpusATHIA

I | OcHoBHOe conepxanue

1 ()
Paszen 1. Ochopbr | P "POBATE

CTpocHUuA BEIIECTBA

0a30BbI€e NMOHATHA U
3aKOHbI XUMHUH

1.1 |OK 01 |Ctpoenue atomoB  |CocTaBiasiTh 1. Tect «CTpoeHue aToMmoB
XUMUYECKUX XUMUYECKUe (POPMYJIbl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCIMHECHUH B IPUPOAA XUMUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHUYECKOM CBSI3M  |CTEIEHBIO OKUCIIEHHS |2. 3a/a4d HAa COCTABJICHUE
XUMHUYECKUX XUMHUYECKUX POpMYIT
AJIEMEHTOB, UCXO/ISI U3 |ABYXaTOMHBIX COETUHEHUM
BAJICHTHOCTH U (oKCcHIOB, CYIb(PUIOB,
AJIEKTPOOTPUIIATEBHO [TUJIPUIOB U T.I1.).

CTH 3. 3aganug Ha

CUMBOJIMKHA M Ha3BaHUU
COEIMHEHNHN 1O
HOMEHKJIAType

UCIOJIL30BAHUE XUMHUYECKOU
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OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oHeHOYHBIX
MepONpUATHI

MEKTyHApPOIHOTO COK03a
TEOPETUUYECKON U
MPUKIIATHON XUMUHU U
TPUBHAIBHBIX Ha3BaHUM JIJIsI
COCTaBJICHUS XUMHUYECKNX
dbopMyI1 TByXaTOMHBIX
COeMHEHUN (OKCHUJIOB,
cylb(UI0B, TUAPUJIOB U T.II.)
U IPYTUX HEOPTAaHUICCKUX
COCJIMHEHUHN OTICIBHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoauueckuii
3aKOH U Ta0IUIa
J.1. MenneneeBa

XapakTepu3oBaTh
XAMUYECKUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIOKEHHUEM B
MIEPUOINYECKOU
CUCTEME XUMHUYECKHUX
anemenToB [I.W.
MenneneeBa

1. Tect «Merammueckue /
HEMETAJNIMYECKUE CBOMCTRBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHYECKHUX AJIEMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
II0JIO)KEHUEM B
MEPUOJNYECKON CUCTEME
XUMHYECKHUX raemeHToB 1. 1.
Menneneenay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHYECKHUX AJIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
JIEMEHTOB M UX COCIUHCHUMN
B COOTBETCTBUM C
M1OJIOKEHUEM
[Tepunoanyeckoir cucreme.

3. IIpakTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUsI Ha
XapaKTepU3alnio
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OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oHeHOYHBIX
MepONpUATHI

XUMHUYECKUX IJIEMEHTOB:
«Mertamnmuueckue /
HEMETaJUIMYeCKHe CBOMCTRA,
AIEKTPOOTPUILIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
IIEPUOINYECKON CUCTEME
XUMHYECKUX 3JIEMEHTOB
J.1. MennaeneeBa»

Paznen 2.
XuMH4YecKue
peakuuu

Xapakrepu3oBathb
THIBI XUMUYECKHX
peaxkuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XUMHYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocrtaBnsaTe peakuumn
COCIUHECHHS,
pazyioxeHusi, OOMeHa,
3aMelIeHHs,
OKHCIIUTEIIBHO-
BOCCTAHOBHUTEIIHHBIC
peakIuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEAKIIUI:

— COCMHEHUS, 3aMEIICHMUSI,
pazyioxeHusi, 0OMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIbHBIX
peakiuii C UCHOJIb30BAaHUEM
METO/Ia JIEKTPOHHOTO
OaytaHca.

2. 3a1a4M Ha pacyeT MacChl
BellleCTBA UK 00bEMa

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
W1 00bEMY OJHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; PaCYEThI

Macchl (00béMa, KOJIMUeCcTBA
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONpUATHH
2.2 Onexrposnutryeckast |{CocTaBIsATh 1. 3aganus Ha cocTaBlieHHUE
JUCCOIINAITIS U ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX
MOHHBI 00MEH XUMUYECKUX PEAKIUHU |peaKIuil C y4aCTUEM KHUCIIOT,
MOHHOTO OOMEHa C OCHOBaHMI U coJei,
y4acTueM YCTaHOBJICHHE U3MEHEHUS
HEOPraHWYEeCKHX KHCIIOTHOCTH CPEAbI
BEILIECTB 2. JIabopatopHas pabota
"TUIBI XUMUYECKHUX
peakumit"”
3 Pasznea 3. Crpoenue UcciaenoBars KonTpoabHas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CBOMCTBA
HEOPraHW4YeCKHX |HEOPraHu4ecKHX HEOPraHN4YeCKUX BeLeCTB»
BeLeCTB BeLeCTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudumuposars  |1. Tect «Homenknarypa u
IK.. HOMEHKJIaTypa U HEOPraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BELIECTBA B BELLECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (POpMYIIbI MU
BEILECTB CTPOEHUEM COCTaBJICHHE XUMHYECKOU

bopMyJIbl UCXOS U3
Ha3BaHUsI BELIECTBA 110
MEXKIYHAPOIHOW WU
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO AJIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTudeckue 3agaHus 1o
KJ1acCU(pUKaIIH,
HOMEHKJIaType U
XUMHUYECKuM (popMynam
HEOPTaHUYECKUX BEIIECCTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONpUATHH
ONPEAECTICHUE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOU CBSA3U U TUIIA
KPUCTAITMYECKOU PEIIETKU
3.2 | OKO0l |®Pusuko-xumMuueckue|y CcTaHaBINBATh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (DU3UKO- |XUMHUYECKHX CBONCTB
IIK... HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB |OKCHJIOB, KUCJIOT,
BEILIECTB HEOPTraHUYECKUX OCHOBaHHM, aMPOTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaKXe TUMa
KPHUCTAJUINYECKON
pEeLIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKUuil ¢ y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJI0OB METAJJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOLIUX UX
CBOMCTBA U CITIOCOOBI
MOJTy4YECHUS.
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONpUATHH
3. IIpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB
3.3 | OK 01 |Nnentudukarus HUccnenoBathb 1. ITpakTuko-
OK 02 |HeopraHn4eckux Ka4yECTBEHHBIC OPUEHTUPOBAHHBIC 3a]JaHUS
OK 04 (BemiecTB peaKuumn 10 COCTABJICHUIO
HEOPraHUYECKUX XUMUYECKUX PEAKIIUN C
BEIIIECTB y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKHUX BEIIECTB”
4 Pasznea 4. Crpoenue UcciaenoBars KonTpoabHas padora
U CBOHCTBA cTpoeHne U cBoiicTBa |[«CTpoeHue U CBOMCTBA
OpPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB
BeleCTB BelleCTB
4.1 |OK 01 [Knaccudukanmus, Knaccudpunmponathb 1. 3aganus Ha cocTaBIeHUE
IIK... |cTpoeHme n OpPraHUYECKHUe Ha3BAHUU OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHECHUH MO TPUBUAIIBHOU
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOM
BEILIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHHe
npocreieit GopMyIibl
OPTraHUYEeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctana (B %)
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OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oHeHOYHBIX
MepONpUATHI

4.2

OK 01
OK 02
OK 04
IIK...

CBoiicTBa
OPraHUYEeCKUX
COeIMHEHUN

YcTanaBiuBaTh
3aBUCUMOCTH (PU3UKO-
XHUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKYT

1. 3amanus Ha cocTaBJIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
OpraHUYeCcKUX BEIIECTB Ha
OCHOBAaHHMH MX COCTaBa U
CTPOCHUS.

2. 3agaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKHE CBONCTBA C
y4eTOM MEXaHU3MOB
POTEKAHUS TaHHBIX
pPEAKIMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
ypaBHEHUSIM PEaKIIUii ¢
y4acTUEeM OPTaHUYECKHUX
BEILIECTB.

4. JJabopaTopnas pabota
“IIpeBpaiieHus
OpTraHUYECKUX BEIICCTB MPHU
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
IK...

Nnentudukanus
OpTraHUYECKUX
BCILIECTB, UX
3HAYCHHUE U
MIPYMEHEHHE B
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIeSITEIbHOCTH
yeJIoBeKa

Uccnenosats
KaueCTBECHHBIE
peaKunu
OPTaHUYECKUX
COCJIMHCHUU
OT/JEJIBbHBIX KJIaCCOB

1.IIpakTuxo-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XAMUYECKUX PEAKIIAM C
y4acTUEeM OPTaHUYECKHUX
BEILIECTB, B T.4.
UCIIOIB3YEMBIX IS UX
UACHTU(PUKALMY B OBITY U
MPOMBIILJICHHOCTH.
2.JIabopaTtopHas pabora:
“UnenTrdukarus
OPraHUYECKUX COCIMHECHUN
OTIEJBHBIX KJIacCOB”
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONpUATHH
S Paspea S. XapakTepu30BaTh
Kunernueckue u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBeCHE H
NMPOTeKAHUS CKOpPOCTh
XHMHUYECKHX XHMHUYECKHX
peakumu peakuui
5 |OKO0Il |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |[xumudeckux BIIUSTHUE TEOPETUUYECKUE 3aJaHUs HA
[IK... |peakumil. KOHIICHTPAIUHU aHanu3 (paKkTopOB,
XHAMHUYECKOE pearupyromumx BIIMSAIOIINX HA U3MEHEHUE
paBHOBECHE BELIECTB U CKOPOCTH XUMUYECKON
TEMIIEpaTyphl Ha peakuuu. [IpakTuko-
CKOPOCTh XUMUYECKHUX |OPUEHTUPOBAHHBIC 33/IaHHUS
peakuuii Ha IPUMEHEHUE PUHIIUIA
XapaxkTepu3oBaTh Jle-1llarenbe mms
BJIUSIHUE U3MEHEHUSI  |HAXOXKICHHS HalpaBJICHUS
KOHLIEHTpaLuu CMELICHUS PABHOBECUS
BELIECTB, PEAKLIUU XUMUYECKON pEaKIU U
Cpelbl U TeMIIepaTyphl |aHau3 (PakToOpoB,
Ha CMELICHUE BJIMSIOIINX HA CMEIICHHE
XUMUYECKOTO XUMHUYECKOTO PAaBHOBECHS
paBHOBECHS
6 HccaenoBath
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PactBOpHBI ¢ 3aJJTaHHBIMHU
XapaKTepUCTUKAMU
6.1 |OK 01 |[lonsiTue o Paznuyate uctunnble |1. 3agaun Ha IPUTOTOBJIIEHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
IIK ... 2. IlpakTuko-

OpPUEHTUPOBAHHBIE
pacueTHbIe 3a/IaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJACTBEHHOM
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONpUATHH
NEATEIIbHOCTU YeJI0BEKa
6.2 |OK 01 |HccnenoBanue Uccnenosars ¢usuko- [JlabopaTopHas padbota
OK 04 |cBOiCTB pacTBOpOB |xuMuueckue corictsa |“IIpuroroBneHue pactBopoB”
IIK ... VCTHHHBIX PACTBOPOB
II | [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEP:KaHMe (COAepKAHNE TPUKJIIATHOTO
MO/LYJIf1)

7 Pasznea 7. OuenuBarsb 3amura Keiica (¢ yuerom
Xumus B ObITY U [IIOCJICACTBUS Oyayurei
IPOM3BOJCTBEHHOI (OLITOBOM U Npo¢eccuoHATbLHOMN
AesITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
YeJI0BeKa AeSITeJIbHOCTH

YeJI0BeKa ¢ No3uuui

JKOJIOTHYECKOM

0e30macHOCTH
OK 01 |(Xumus B ObITY U OrnieHuBaTh Keiic (c yuerom Oymymeit
OK 02 |npou3BOACTBEHHOW |MOCIEACTBUS OBITOBOM [MPOECCHOHATBHON
OK 04 |mesreapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |4genmoBeka eI TEIILHOCTH Bo3MoOXHBIE TEMEI KENCOB:
IIK ... yenoBeka ¢ no3uuuid  |1. [loTennenue knumara u

IKOJIOTHYECKOU
0€e30IacHOCTH

BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 11
aBHa-, MaIlIMHO- U
pUOOPOCTPOCHUS.

3. HoBele maTepuansl s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETIApaTOB
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