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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN TPOI'PAMMBI YYEBHOMN
JAUCHUIIJINHBI

1.1. Mecto y4eOHOH AMCUMILUIMHBI B CTPYKType 00pa3oBaTeibHOM NPOrpaMmbl
cpeaHero mpogeccHoHAJIBLHOT0 00Pa30BAHUA:

VYuebOnas muctuminHa bJ1.05 Xumus siBisiercs 00s3aTeNbHON 4acThio 00Ie00pa3oBaTeIbHOM
MOJATOTOBKH 00pPa30BaTEeNbHONW IMPOTPaMMBbl CPEAHEr0 Mpo(ecCHOHANBHOTO O00pa30BaHUS B
cootBercTBUU ¢ PI'OC no cnenuansHocTy 38.02.03 OnepannoHHast 1€ATEIbHOCTh B JIOTUCTHUKE.

1.2. Ilnanupyemble pe3yabTaThbl OCBOEHUS IMCHUTIMHBI:

Ocoboe 3HaueHHWE AUCUUIUIMHA HMEeT Mpu (OPMHUPOBAHUU M PA3BUTHU OOIIUX
KOMIIETECHIINH:

OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

OK 07 CopelicTBOBaTh COXpPaHEHHUIO OKPYKAIOUIEH Cpenbl, PecypcocOepexeHuto,
OPUMEHATh 3HAHUS 00 W3MEHEHUH KIMMaTa, MNPUHLOUIB OEpeXIMBOrO IMPOU3BOJCTBA,
3¢ pexTUBHO NeICTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX.

po(heCCHOHATBHBIX KOMITETEHITHIA:

I[IK 4.2. Bnagerp wMeromonorueil OneHKH dPGEKTUBHOCTH (PYHKIIMOHUPOBAHUS
AJIEMEHTOB JIOTUCTUYECKOW CUCTEMBI.

B pamkax mporpammbl  00IIe00pa30BaTEIbHOM  TUCHUIUIMHBI  OO0YYArOIIMMHUCS
ocBauBatotcsi nmuuHocTHeIe (JIP), meranpenmernsie (MP), mpeamerHble s 6a30BOTO YpOBHS
uzyuenus (IIP6) pesynbratel B coorBerctBuu ¢ TpebOoBanusimu OI'OC cpennero ooOuiero
o0OpazoBaHus

JIMYHOCTHBIE PE3VYJIbTATHI

1.B yacTu rpa:kIaHCKOro BOCIMTAHUSA J0JKHbI OTPAKATH:

JIP1.1. chopMHpOBAaHHOCTh TPAKIAHCKON TMO3HMIMH OOYYAOMIETOCs KaK aKTHBHOTO WU
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

JIP1.2. oco3HaHHEe CBOMX KOHCTUTYLIMOHHBIX MpaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA U
IIPaBOIOPSJIKA;

JIP1.3. npuHsATHE TPaAULIMOHHBIX HALIMOHAJIBHBIX, OOIIEYEIOBEYECKUX T'YMaHUCTHYECKIX
U JEMOKPATUYECKUX LICHHOCTEH;

JIP1.4. TOTOBHOCTH TPOTHUBOCTOSITH HJICOJIOTHH  OKCTPEMH3Ma, HAI[MOHAIM3MA,
KceHo(oOUH, TUCKPUMHUHALIMK 10 COLMAJIbHBIM, PEIMTHO3HBIM, PAaCOBBIM, HallMOHAJIbHBIM
IIPU3HAKaM;

JIP1.5. rOTOBHOCTb BECTHM COBMECTHYIO JE€ATEIBHOCTH B MHTEpPECax IPa)KIaHCKOIO
oOuiecTBa; y4acTBOBaTh B CAMOYIIPABIIEHUH B IIKOJIE U JIETCKO-FOHOILIECKUX OPTraHU3alUsAX;

JIP1.6. yMeHHEe B3aUMOJEHCTBOBATh C COLMAIIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIMSAMHI U Ha3HAYEHUEM;

JIP1.7. roTOBHOCTb K TyMaHUTApHON U BOJOHTEPCKOU NEATEIBHOCTH.

2. B yacTH NaTPHOTHYECKOI0 BOCIIMTAHUS J0JIKHBI OTPAKATH:

JIP2.1. chopMUPOBAaHHOCTh POCCUHCKOM TpakJaHCKOH HIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHOHN, ropaoctu 3a cBOU
Kpai, cBOK PonauHy, CBOM S3BIK M KyJbTYpPY; IPOLUIOE W HACTOSALIEE MHOIOHALMOHAIBLHOIO
Hapoxa Poccuu;

JIP2.2. LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUUYECKOMY U
MPUPOJHOMY HACIEAMI0, TaMATHHUKAM, TpaauuusaM HaponoB Poccunm; noctmxenusMm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

JIP2.3. wupneitHyro yOexAEHHOCTh, TOTOBHOCTH K CIYKEeHHIO W 3amuTe OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Yy.

3. B yacTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA A0JIKHBI OTPAXKATH:

JIP3.1. oco3HaHME JyXOBHBIX LIEHHOCTEW POCCUICKOTO HApOAa;

JIP3.2. chhopMupOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHHS;



JIP3.3. cnocoOHOCTh OIIEHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP3.4. oco3HaHue JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYayIIero;

JIP3.5. OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBUU C TPAMULMIMHU HApOJIOB
Poccun.

4. B yacTH 3CTETHY€CKOr0 BOCIIUTAHUSA JT0JZKHbI OTPAKATH:

JIP4.1. scTeTMyeckoe OTHOLICHHE K MHUpY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

5. B yacTi (PM3M4YECKOI0 BOCIIUTAHNS I0JZKHBI OTPAKATD:

JIP5.1. chopMHUPOBAaHHOCTH 3I0POBOTO M 0O€30MacHOTO 00pa3a KHU3HU, OTBETCTBEHHOIO
OTHOLIEHHUS K CBOEMY 3/10pPOBBIO;

JIP5.2. motpebHOCT, B (DU3MUECKOM COBEPIICHCTBOBAHUM, 3aHATUSAX CIHOPTUBHO-
037I0POBUTEIBLHON JEATENBHOCTbIO;

JIP5.3. akTHBHOE HEMpUATHE BPEIHBIX MPHUBBIYEK M HMHBIX (HOPM MPUYMHEHHUS Bpena
($u3nYECKOMY U IICUXUYECKOMY 370POBbIO.

6. B yacTi TPyA0BOIr0o BOCIMTAHMS J0JIKHBI OTPAKATH:

JIP6.1. TOTOBHOCTh K TpYyly, OCO3HAHHE NPUOOPETEHHBIX YMEHMH U HAaBBIKOB,
Tpyaoto0ue;

JIP6.2. TOTOBHOCTh K aKTHUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLMATBHOMN
HAINPaBIEHHOCTH; CIOCOOHOCTh MHMUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO BBHINOIHSTH
TaKylo J€SITeIbHOCTD;

JIP6.3. mHTepec K paznuyHbiM chepam TpodhecCHOHATBHOM AeATeIbHOCTH, yYMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oymymieli npodeccuu | Ppeain30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE I1JIaHBbI;

JIP6.4. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUU
BCEH KU3HMU.

7. B yacTH 3K0JI0TH4€CKOro BOCIIUTAHUS 10JZKHBI OTPAKATD:

JIP7.1. chopMHPOBAHHOCT SKOJIOTHYECKOM KYIbTYpbl, IOHUMAaHUE BIUSHUS COLUAIBHO-
HKOHOMUYECKUX IPOLECCOB HA COCTOSIHME HIPUPOJHOM W COLUANbHOM Cpeibl; OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

JIP7.8. miaHupoBaHUE W OCYIIECTBJIEHUE JECUCTBUM B OKpY)KaIOILIEH Cpele Ha OCHOBE
3HAHMS LIEJIEN YCTONYMBOIO pa3BUTHS YEJIOBEUYECTBA;

JIP7.9. akTUBHOE HENPUATHE AEHCTBUI, MPUHOCALIUX BPE] OKpYXKarollel cpesie; yMeHue
IPOTHO3UPOBAaTh  HEOJAroNpHsTHBIE  HKOJOTHMYECKHE  MOCIEICTBUS  MpeIIpPUHUMAEMbIX
JIEHCTBHM, IPEAOTBPAILATh UX;

JIP7.10. pacmmpeHue onbiTa AEATEIbHOCTH YKOJOTMUECKON HAIpPaBIEHHOCTH.

8. B yacT HeHHOCTeli HAYYHOT0 MO3HAHHUS I0JIKHBI OTPAXKATH:

JIP8.1. chopMHpPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH M OOIIECTBEHHOM MpPaKTUKHU, OCHOBAaHHOIO Ha JHAlore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;

JIP8.2. COBEpIICHCTBOBAHHWE S3BIKOBOM M YHTATEIbCKOW KYJIBTYPHl KaK CpelICTBa
B3aMMOJEMCTBYS MEXKIY JIIOAbMH U TO3HAHUEM MHUPA;

JIP8.3 oco3HaHME NEHHOCTH HAYYHOW JEATEIBHOCTH; TOTOBHOCTh OCYIIECTBISTH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO 1EATENbHOCTh MHANBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3VJIbTATbI

OBj1aieHHe YHUBEPCAJIbHBIMY NO3HABATEIbHBIMU JAEHCTBUAMM:

1) 6a3oBble JIOrHYecKue AeicCTBUS:

VIIal.1.BbIABASATS 3aKOHOMEPHOCTU U MPOTUBOPEUNS B PAaCCMaTPUBAEMbIX (PU3NYECKUX,
XUMHUYECKHX, OMOJIOIMYECKHX SIBICHUSIX, HAIIPUMEp, aHATM3UPOBATh (PU3UUYECKUE MPOLECCHl U
SIBJICHUS C HCTIOJIb30BaHUEM (PU3UUECKHUX 3aKOHOB U TEOPUIL;



VIIal.2.Be10UpaTh OCHOBAHUS M KPUTEPUHU IS KJIACCU(PUKAIIUN BEIIECTB U XUMHUYCCKUX
peaKLuii;

VYIIal.3.npuMeHsTh UCIIOJIb3yeMble B XUMUU CUMBOJUYECKHE (3HAKOBBIE) MOJCIH, YMETh
Ipe0Opa3OBbIBATh MOJIEIIbHBIE NPEACTABICHUS IPU PELLICHUU YUEOHBIX [103HABATEIbHbIX U
MPAKTUYECKHX 3aj[a4, IPUMEHSATh MOJIeJIbHbIE IPECTABICHHUS I BBISIBJICHUS XapaKTePHbIX
IIPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKLIUi;

VYIInl.4.8e10upath Hanbonee YPEeKTUBHBIN CIIOCOO PEIICHUS PACUETHBIX 3a7a4 C YY€TOM
II0JIyYEHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

VIIal.5BHOCUTH KOPPEKTUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIETISM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBbHOCTH;

VIIal.6 pa3zBuBaTh KpeaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPOOJIeM,;

2) 0a30BbIe HcCJIe0BaTeIbCKHE 1eiiCTBUS:

VIIa2.1. BnageTs HaBBIKAMHU Y4€OHO-HCCIIEIOBATEILCKOM M MPOCKTHOM IESTEIIbHOCTH,
HaBBIKAMU pa3pelieHus MpodsieM; ClIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MTOUCKY
METOJIOB PELICHUS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IUYHBIX METO/I0B TIO3HAHMUS,

VIIn2.2. oBnajgeHue BUAAMH JCSATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIpETAlU, TPeoOpPa30BaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTyalHsX (B TOM
YHCJIe IPU CO3JaHUM YU€OHBIX M COLUAIbHBIX IIPOEKTOB);

VIIa2.3. ¢opmupoBaHue HayyHOTO THIA  MBIIUICHUS, BIAJCHUE  HAYYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATHSAMHI U METOJIaMU;

VIIg2.4. craButh u (OpMynIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOM
JIESITEIbBHOCTH U KU3HEHHBIX CUTYalUsX;

VIIa2.5. BBIABIASATH NPUYUHHO-CICACTBEHHBIC CBS3M W aKTyalMu3UpOBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3y €€ pelIeHUs, HaXOJUTh AapryMEeHTbl Ul JI0Ka3aTelbCTBA CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

VIIa2.6. aHanu3upoBaTh MOJIYYEHHbIE B XO/I€ PELIEHUs 3a]]aul pe3yJIbTaThl, KpUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

VIIa2.7. naBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

VIIn2.8. ocyuiecTBIATh IleJieHANpaBIeHHbI MOUCK IEepeHoca CPeiCTB U CIocoO0B
JeNCTBUS B MPOPECCHOHANBHYIO CPELY;

VIIa2.9. ymeTrb mNepeHOCHUTh 3HaHMS B IO3HABATENBbHYIO M IMPAKTHUYECKYIO 00IacTH
KU3HEJEATENIbHOCTH;

VYI1n2.10. ymeTh MHTETpUpPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIaCTel;

VIIa2.11. BeLABUTaTh, HOBBIE HJAEU, NMpEAJiaraTb OPUTHMHAIbHBIE MOAXOJbl U PEIICHUs;
CTaBUTb NPOOJIEMBI U 33J]aUH, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS;

3) padora ¢ unopmaumeii:

VIIx3.1. BnaseTs HaBbIKAMH MOJy4EHUS MH()OpMAIMM U3 MCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISATh IOUCK, aHalu3, CUCTEeMAaTHU3alMI0 M HHTEpIpeTaIiio
UH(OPMALIUU Pa3IMYHBIX BUJOB U (JOPM IMPEICTABICHHUS;

VYIIa3.2. co3naBath TEKCTHI B Pa3IMYHBIX (popmarax ¢ yu€ToM HazHayeHHs MHGOpMaLUU
U 11eJIeBOM ayAUTOPUH, BEIOMpast ONTUMANBHYIO (POpMY MpeCTaBIECHHs U BU3YyaTU3aliH;

VIIn3.3. oneHuBaTh JOCTOBEPHOCTH, JIETUTUMHOCTH HH(POpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

VYIIa3.4. ucronb30BaTh cpeacTBa HHYOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PEUICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHU3aIMOHHBIX 3aJau C COOJIOJCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;

VYIIa3.5. BnageTh HaBbIKAaMH Paclo3HABAaHUS U 3alUThl HH(POpMaUU, HHHOPMAIIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

OgBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) o0menue:

YKnul.1. ocyiecTBisiTh KOMMYHHKAIIUU BO BCEX cepax KU3HH;



VYKnl.2. pacmo3HaBaTh HeBepOadbHBIE CpEACTBA OOIICHHS, TOHUMATh 3HAYCHHUE
COLMAIBHBIX 3HAKOB, pPAclO3HABaTh MPEANOCHUIKM KOH(DIUKTHBIX CHTyallUH M CMAT4aTh
KOH(JIUKTHI,

YKnl.3. Bnagere pa3auYHBIMH  CHOCOOaMM  OOINEGHHUS W B3aUMOJICHCTBUS;
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMAT4aTh KOH(DIUKTHBIE CUTYaLIUU;

VYKnl.4. pa3BépHyTo M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

2) cCOBMeCTHAA J1eSITeJIbHOCTD:

VYKn2.1. noHuMarh M MCHOJI30BaTh MPEUMYIECTBA KOMAHAHOM W WHIWBUAYaJIbHOU
paboThI;

YKn2.2. BeiOMpaTh TEMAaTHKy M METOABl COBMECTHBIX ICHCTBUUA C Y4YETOM OOIIUX
MHTEPECOB U BO3MOYXKHOCTEN Ka)X0I0 WIEHA KOJIJIEKTUBA;

YKn2.3. npuHuMMarh 1EIM  COBMECTHOM  J€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPIAMHHUPOBATh JEHUCTBHUS IO €€ IOCTHKCHHUIO: COCTAaBIATH IUIAH JCHCTBUM, pPacIpeneisiTh
pPOJHU ¢ Y4€TOM MHEHUM YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHON pabOTHI;

VYKn2.4. oueHuBaTh Ka4ecTBO BKJIAJa CBOErO M Ka)/J10r0 yYaCTHMKA KOMaHJbl B 001U
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

VYKn2.5. mnpennaratb HOBBIE TIPOEKTHI, OIEHWBATh HACH C TIO3ULIHUA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

VYKn2.6. ocymecTBiasTh IO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHUWE B  Pa3IMYHbIX
CUTYalUsX; MPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OgBiajeHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY /1efiCTBUAMM:

1) camoopranu3amnus:

VYPnal.l. caMOCTOSTENIBHO OCYLIECTBIISITh IO3HABATEIbHYIO JAESITEIbHOCTb, BBISIBIISTH
po0JIeMbl, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4 B 00Pa30BaTeIbHON NEATEeIbHOCTU
Y KU3HEHHBIX CUTYaIIUSIX;

YPnal.2. caMOCTOSTENTBHO COCTaBNIATh IUIaH PEUIeHUs MPOoOJIeMBbl C YIETOM MMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEATNIOYTCHUH;

VYPnl.3. naBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

VYPnl.4. pacmpsaTh paMK y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEA-TIOYTEHUH;

VYPnl.5. nenatb oco3HaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

YPnl.6. oueHnBath NpuoOPETEHHBIHN OMBIT;

YPnal.7. cnocobcTBOBaThH POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYAULIMH B Pa3HbIX
00JacTsIX 3HaHUMN; TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb;

2) CAaMOKOHTPOJIb:

VYPn2.1. naBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

VYPn2.2. BnageTh HaBbIKaMU MIO3HABATENbHON peIeKcHH Kak OCO3HAHUEM COBEPIIIAEMBIX
JENCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAHMI; UCIIOJIB30BATh MPUEMBI
pedexcun Ut OLIEHKH CUTYalluH, BBIOOpa BEPHOTO pEIIeHUS;

YPn2.3. yMerp OLEHHMBaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh pEHIEHUS 10 HX
CHU)KEHHUIO;

VYPn2.4. mpuHMMaTe MOTHMBBI M apryMEHThl JpPYTrUX IPH aHaJu3€ pe3yJIbTaTOB
JESATEIHOCTH;

3) npuHsTHE ce0s U APYrUX:

VYPn3.1. npuHuMaTh ceOs1, MOHUMAsi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

YPn3.2. nmpuHMMaTe MOTHBBI W apryMEHThl JPYTrMX TpPH aHaJIu3€ pe3yiIbTaToB
JESTEIBHOCTH;

VYPn3.3. npuzHaBaTh CBOE MpaBoO U MPABO APYTUX HA OMIKUOKU;

VYPn3.4. pazBuBaTh ClIOCOOHOCTH MOHUMATh MUP C TIO3UIIUH IPYTrOro YeaoBeKa.

INPEAMETHBIE PE3VIJIBTATHI



I[IP6 1) cdopMHUPOBAaHHOCTh TMPEACTABICHUN: O XHUMHUYECKOH COCTaBJISIONICH
€CTECTBEHHOHAyYHOM KapTUHBI MHUpa, POJIM XUMUU B IO3HAHWU SIBJICHUM MNpUPOABI, B
GbOpMUPOBAHUM MBINUICHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH,
HEO0OXOIUMOMN JJIs PELICHUS MPAKTUYECKUX 3a7ad U IKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cperie;

I[IP6 2) BrageHue CHCTEMOHW  XMMHUYECKMX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolIne MOHITHUS (XUMHUYECKHUM 3JIEMEHT, aToM, 3JEKTpOHHasi 000JI0uKa aToMma, S-,
p-, d-25IeKTpOHHBIC OPOUTATIM AaTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb, JICKTPOOTPULIATEILHOCTD,
CTeNEeHb OKHCIIEHHUS, XHMHYECKas CBsI3b, MOJIb, MOJIIpHAs Macca, MOJSIpHBIH 00BeM,
YIJIEPOJHBIN CKeNeT, QYHKIMOHAIbHAS TPYIIA, PAIUKall, H30MEPHs, H30MEPbI, TOMOJIOTUYECKUN
psii, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOI- U a30TCOAepXkallue COCIUHEHUs, OMOIOrHYecKU
aKTHBHBIC BemiecTBa (YrjaeBOAbI, KHUPbHI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COETUHEHUS, KPUCTAJUIMUECKAsl pEIIeTKa, TUIbl XUMHUYECKUX PEeaKIuil
(OKHMCIIUTENIPHO-BOCCTAHOBUTEIIBHBIE, 3K30-M SHAOTEPMUUYECKUE, PEAKLUU HOHHOTO OOMEHaA),
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIMTHI, JIIEKTPOIUTHYECKAs AUCCOIHAINS, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peaKlMU, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHUYECKOIO CTpPOEHHUs opraHuueckux BemectB A.M.byrnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuidi 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHHUSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHUH, (PaKTOIOTUUECKUE
CBEJCHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU U O€30IIaCHOM MCHOJIb30BAaHUM BaKHEHIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JESITEIbHOCTU YEIIOBEKA;

I1P6 3) chopMUpPOBAaHHOCTH YMEHHI BBISBIATH XapaKTEPHbIC NMPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX MOHSATHHA, MPUMEHSTh COOTBETCTBYIOUIME TIOHSATUS NpPU OMHCAHUU CTPOSHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIlEHUH; BBISBISITh B3aUMOCBSI3b
XUMHUYECKHX 3HAHUN C TOHATUSAMH U TPEACTABICHUSMHU JPYIrUX EeCTECTBEHHOHAYUHBIX
IIPEIMETOB;

I[IP6 4) cdopMuUpPOBaHHOCTh YMEHHH HCIOJNB30BaTh HAUMEHOBAHMS XUMHYECKHX
COEIMHEHUIN MEXIyHapOJHOI0 COI03a TEOPETHYECKON M MPUKIAAHOW XMMHUHU M TpUBHUAJIbHBIC
HA3BaHMS BAXKHEUIIMX BELIECTB (ITUJICH, alleTWJIeH, TIHIEPUH, (QeHod, QopMallbIeru/,
YKCyCHas KHCIOTa, TJMILWH, YrapHbId Ta3, YIJIEKUCIBIA TIa3, aMMHaK, raiieHas HW3BECTb,
HeraieHasi U3BeCTh, MUThEBas COJa M JPYTHX), COCTABIATH (OPMYIBI HEOPTaHUYECKHX U
OpraHMYECKHUX BEIECTB, YPAaBHEHUS XHUMHUYECKUX PEAKIHM, OOBICHATH HUX CMBICK;
MOATBEPXKJATh  XapaKTEpHbIE  XMMHYECKHE  CBOMCTBAa  BELIECTB  COOTBETCTBYIOLIMMH
HKCIIEPUMEHTAaMU U 3aIUCSIMH YPaBHEHUN XUMUYECKUX PEaKIIHii;

I[IP6 5) chopMHupOBaHHOCT, YMEHMH YCTaHABIMBATH TNPUHAANIEKHOCTh H3YUYEHHBIX
HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB K OINpEAeTIeHHBIM KilaccaM M IpyliaM COeIMHEHUH,
XapaKkTepu30BaTh MX COCTAaB W Ba)KHEHINIME CBOMCTBA; OMpENesTh BUABI XUMUYECKUX CBSI3Ei
(koBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOIHAs), THUIBl KPUCTAIIMYECKUX PEIIETOK
BEIIIECTB; KJIacCU(PUIIMPOBATh XUMUUECKHE PEAKIIUU;

[1PG 6) BnaseHWe OCHOBHBIMH METOJAMM HAYYHOT'O MO3HAHMS BEIIECTB U XUMHYECKHX
SBIIEHUH (HaOII0ICHNE, H3MEPEHUE, YKCIIEPUMEHT, MOJEIMPOBAHNUE);

I1PG 7) chopMupoBaHHOCTh YMEHUH MPOBOJUTH PACUYETHI MO XUMHUYECKUM (HOpMylaM U
YpaBHEHUSM  XUMHUYECKHX  PEaKIUid C  HCIONb30BaHWEM  (PU3UYECKHX  BETUYHH,
XapaKTepU3YIOIIMX BEIIeCTBa C KOJWYECTBEHHOW CTOPOHBI: Macchl, 0oO0beMa (HOpMajbHbIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BATH CUCTEMHBIE XUMHUECKHE 3HAHUS IS
MPUHATHS PEUIEHWH B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

I[IP6 8) cdopMUPOBAHHOCTh YMEHUN IUIAHUPOBATH ¥  BBIMOJTHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAILEHUS] OPTaHUYECKUX BEUIECTB MPHU HAarpeBaHUU, MOJTyYEHUE ITUJIEHA U
U3YYEHUE €r0 CBOMCTB, KAYECTBEHHbIC PEaKIUU Ha aJbAETUIbl, KpaxMall, YKCYCHYIO KHCIOTY;
JneHatypanus OeJIKOB U HarpEeBaHUU, IIBETHBIC PEAKIIUU OEITKOB; MPOBOIUTH PEAKIIUA HOHHOTO
oOMeHa, orpeseNsTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMH Ha cylbdat-, KapOoHaT-
U XJOpUA-aHUOHBI, HA KAaTHOH aMMOHMS; pellaTh 3KCIIEPUMEHTAJbHbIE 3aJayd IO TeMaM
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"Meramutp" u "Hemeramnwl") B COOTBETCTBHM C TpaBWJIAMH TEXHUKHA O€30MacHOCTH TIPH
oOpallleHuH C BelIeCTBAMU M J1a0OpaTOPHBIM O0OPYAOBAHHMEM; NPEICTABIATH PE3YJIbTAThI
XUMHYECKOI0 HJKCIepuMeHTa B (opMe 3aluCu YpaBHEHHUH COOTBETCTBYIOIIUX pEakIuil u
(dbopMyIHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

I[IP6 9) cdhopMUPOBAHHOCTh YMEHHSI aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MOJy4aeMyl0 U3 Ppa3HBIX HCTOYHUKOB (CPEACTB MAaccoBOil MHQoOpmanuu, cerb VHTepHET u
Apyrue);

I[MP6 10) cdopMHUPOBAaHHOCTH YMEHHH  COONMIOJATH  MpaBWIa  DKOJOTHUYECKU
1eJIeCO00Pa3HOro MOBEIEHUs B OBITY U TPYIOBOM JESATENLHOCTH B LIENSAX COXPAHEHHsI CBOETO
370pOBbSl U OKPYKAlOLIEW NPUPOJHOM CPEIbl; YUYUTHIBATH OMACHOCTH BO3JCHCTBUS HA JKHBBIE
OpraHU3MBbl ONpPEAENCHHBIX BEIIECTB, MOHUMAasl CMBICT IOKa3aTess MPEeAeNbHON OMyCTUMOMN
KOHIICHTpALUH;

I[IP6 11) nmna oOyyarommxcs ¢ OrPAaHUYCHHBIMA  BO3MOXKHOCTSMH — 37I0POBBSI:
c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX MO3HAHUS
BEIIECTB U XUMUYECKHX SBJICHHIA;

I1P6 12) nmnst cnembIX W CHA0OBUAALIMX OOy4aromuxcs: CHOPMUPOBAHHOCTb YMEHUS
HCIIOJIb30BaTh pelbe)HO TOUEUHYIO cucTeMy oOo3Hadenuit JI. bpaiins ams 3anucu XUMHUECKUX
dbopmy.

I1P613) chopMHPOBAaHHOCTH  MPEACTABICHMI: O  XHMHYECKOH  COCTaBJISIOIIEH
€CTECTBCHHO-HAYUYHOM KapTUHBI MHpA, POJIM XUMHUU B IIO3HAHUM SIBJICHUM MPUPOJBI, B
(GbOpMUPOBAHUM MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKUHMOHAIBLHON TI'PaMOTHOCTH,
HEOOXOIUMOMN JJIs PEeLICHUS MPAKTUYECKUX 3a]a4 U SKOJIOIMYeCKH 00OCHOBAHHOTO OTHOLLEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON cpesie;

[1P614) BnajgeHHME CUCTEMOHM XUMHUYCCKHX 3HAHHi, KOTOpas BKJOYACT: OCHOBOIIO-
Jarafoire MOHATH (XMMHYECKHI 3JIEMEHT, aTOM, H30TOI, S-, P-, O-3JEeKTPOHHbIE OpOHMTAIN
aTOMOB, HMOH, MOJIEKYJA, MOJIb, MOJISIPHBIH OOBEM, BAJEHTHOCTH, 3JICKTPOOTPHUIATEIBHOCTD,
CTETeHb OKHUCIICHUs, XUMHUECKasl CBs3b (KOBaJEHTHAsl, MOHHAsA, METa/NInYecKas, BOJIOPOIAHAS),
KpUCTAJJIMYECKass ~ PelETKa, TUIBI XMMHWYECKUX  peakluil, pacTBOp, SJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaklnu, XUMHUYECKOe PaBHOBECHE;TEOPUN U 3aKOHBI (TEOPHS ANEKTPOIUTHYECKON
aucconumanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,
3aKOH COXPAHEHHUs M MPEBPAIICHUS] PHEPIHMHM NPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHUs, JIEXKAIIUE B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUH BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

ITP615) chopMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepPHbIC MPU3HAKU TTOHSATHIH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSATUS IMPU OMHCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLCHUN;

IT1P616) chopMHPOBAaHHOCTH yMEHHH HCIIOJIB30BaTh XHMHUECKYIO CHMBOJIMKY JIJIS
cocraBneHuss GOpPMYyN BEHIECTB M YpPaBHEHUH XHUMHUYECKUX PEAKIUH; CUCTEeMAaTUYECKYIO
Homenknatypy (IUPAC) u TpuBmanbpHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHX BEIIECTB
(yrapHslii ra3, yriaeKuciblid ra3, aMMHUaK, raméHasl U3BeCcTh, HeraléHas U3BeCTbh, MUTHEBAsI COIA,
MUPUT U Jp.);

I1P6 17) chopMHUPOBAHHOCTh YMEHHH OMPEACISATh BaJCHTHOCTh M CTEIICHb OKHC-JICHUS
XUMHYECKHX DJJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa; BHJI XHUMHUYECKOH CBS3U
(koBasleHTHAs, MOHHAs, METAJUTMUECKasi, BOJOPOHAS) B COCAMHEHUSX; TUI KPHUCTAJUIMYECKOU
PEIETKY KOHKPETHOTO BellecTBa (ATOMHAs, MOJIEKYJISIpHAsl, HOHHAs, METAJJTNYECKast); XapakTep
cpenbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COETMHEHUII;

ITP6 18) chopMUpOBAaHHOCTH  YMEHHH  YCTaHABJIMBATh MPHHAJICKHOCTh  HEOpra-
HUYECKUX BEIIECTB MO MX COCTaBY K ONpEAEeNEHHOMY KJAcCy/TpyIIe COeIUHEHHH (IpOoCThbie
BElIeCTBa — METaJlJIbl U HEMETaJIbl, OKCHJIbI, OCHOBAHUS, KUCIOThI, aM()OTEpHbIE THIPOKCU/IBL,
COJIN);



I1P619) chopmMHpOBaHHOCTH YMEHHUI PaCKphIBATH CMBIC IIEpHOIUUecKoro 3akona J[. 1.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

[1P620) chopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh AIICKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHX 3JIeMEeHTOB 1—4 nepuonoB Ilepuoanueckoit cucre-Mbl XUMUYECKUX 3J1eMEHTOB /1.
W. MenzeneeBa, UCIONB3YS TOHATHUS «S-, P-, O-3JIEKTPOHHBIC OPOUTAINY», «IHEPIrETUUYCCKUE
YPOBHM»; OOBSACHATh 3aKOHOMEPHOCTH MU3MEHEHMs CBOWCTB XUMHMUYECKUX 3JIEMEHTOB U MX CO-
€UHEHUN 10 nepuonaMm u rpynnam Ilepuoandeckoil cucrteMbl XUMU4e-CKUX atemeHTos 1. H.
Menpeneena;

[1P621) chopMupoBaHHOCT,  YMEHHH  XapakTepu3oBaTh  (ONMUCHIBATH)  OOIIME
XMMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB Ppa3IMUYHBIX KJIACCOB; IOATBEPKIATh
CYLIECTBOBAaHME T'E€HETUYECKOW CBSI3M MEXKIY HEOPraHWYECKMMHU BELIECTBAMM C ITOMOUIBIO
YPaBHEHHMH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

[1P622) chopMUpOBAaHHOCTh YMEHHS KIACCU(PHUIUPOBATh XMMHUYECKHE PEAKIUU TI0
pasIMYHBIM HpPU3HAKaM (YMCIYy M COCTaBY pearupyroliMX BELIECTB, TEIUIOBOMY 3(PQeKTy
peakuuy, HU3MEHEHMIO CTENEHEM OKHCIEHHs HIIEMEHTOB, OOpaTUMOCTH pEaKLUHu, YYacTHIO
KaTaauM3aTopa);

[1P623) chopMHUPOBAaHHOCTH, YMEHHUI COCTABIIATH YPABHEHUS PEAKIUU Pa3IUUIHBIX
THUIIOB; ITOJIHbIE U COKpAIllEHHbIC YPAaBHEHUS PEAKIIU HOHHOTO 0OMEHA, YUUThIBAsl YCIIOBHSL, IIPU
KOTOPBIX 3THU PEaKUu YT JO KOHLA;

[1P624) chopMUPOBAHHOCTH  YMEHHH  MPOBOJWTH  PEAKIMH,  MOITBEPIKIAOIIHE
KAYeCTBEHHBI COCTaB Pa3IMUHBIX HEOPraHWYECKUX BEILLECTB; PACIIO3HABATH OINBITHBIM ITyTEM
MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

[1P625) chopMUpOBAaHHOCT,  yMEHHMW  pacKpblBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOTO OajlaHCca ITUX peakiuii;

[1P626) chopMHPOBAHHOCTH YMEHHH OOBSACHITH 3aBUCHMOCTH CKOPOCTH XHMHYECKOMN
peakuMM OT pa3IM4YHbIX (AKTOPOB; XapakTep CMELICHHs XHMUYECKOTO paBHOBECHS B
3aBUCHUMOCTH OT BHEIIHEro Bo3jeicTBus (mpuHuun JlelllaTensbe);

[TP627) chOpMUPOBAaHHOCTh YMEHHH  XapaKTepH30BaTh XUMHUYECKHE  IMPOIIECCHI,
JeKalle B OCHOBE IMPOMBILIUIEHHOTO IIOJIYY€HHUS CEpHOM KHUCIOThl, aMMHaKa, a TaKxke
c(OPMHPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX MNPUHIMIAX U 3KOJIOTMYECKHX
npo0biieMax XUMHUYECKOTO ITPOU3BOJICTBA;

[TP628) chopMUPOBAaHHOCTh YMEHHI MPOBOIUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSTHUSL «MaccoBasl JOJs BeIIecTBa B pacTBOpe», OOBEMHBIX OTHOLIEHMH Ta3oB Mpu
XMMHUYECKHX PpEeaKLUsAX, MacChl BellecTBa HJIM 00bEMa Tra3oB 10 HM3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM O0BbEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMHM BELIECTB, TEIJIOBOIO
spdeKxTa peaklMM Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IPEBpAIlEHUS H
COXpaHEHHUsI SHEPTUH;

[TP629) chopMUpPOBAaHHOCTh YMEHHH COONIOATh MPaBUIA IOJB30BAHUS XHUMHUECKOM
Nocyiol U J1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe MpaBuia OOpallleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKLIUSMHU 10 BHIIOTHEHUIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

ITP630) chopMuUpOBaHHOCT YMEHHH IUIAHUPOBATh W BBINOJHITH  XUMHUYCSCKHIA
HKCIEPUMEHT (pa3iioKeHHe MEePOKCHIa BOAOPOAA B MPHUCYTCTBUHU KaTajau3aTropa, OmnpejeeHue
Cpelbl PacTBOPOB BELIECTB C MOMOUIbIO YHHBEPCAJIBHOTO HHJMKATOPA, BIMSHHUE DPA3TUYHBIX
(akTOpOB Ha CKOPOCTh XUMHMUYECKOW pEaKIMH, PEAaKLUUHd HOHHOrOo OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyiabdaT-, KapOOHAT- W XJIOPUI-AaHMOHBI, HAa KAaTHOH AaMMOHHS; pelIeHHe
HKCIEPUMEHTANbHBIX 337a4 1o TemMaMm «Mertamiel» u «HemeTtamib») B COOTBETCTBHM C
MpaBUJaMU TEXHUKH O€30MacHOCTH TIpH OOpallleHuH ¢ BEHIeCTBAaMH U Ja0OpaTOPHBIM
000pyJIOBaHUEM, HPEJCTABIATH PE3YIbTaThl XMMHUYECKOIO S3KCIEpUMEHTa B (opMme 3amnucu
YPaBHEHHUH COOTBETCTBYIOIIMX peakuii u (GopMynupoBaTh BBIBOJAbI Ha OCHOBE JTHX
pE3yJIbTaTOB;

ITP631) chopMUPOBAHHOCTh YMEHHUIl KPUTUYECKH aHAIM3UPOBATH  XUMHUYECKYIO
UH(OPMALIKIO, TTOTY4aeMyIo U3 pa3HbIX ucTouHUKOB (CMMU, UnTepHer u 1p.);
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I1P632) chopMHpPOBaHHOCT, YMEHHH COOJIOAATh MpaBHUIa 3KOJOTMYCCKH IIENIECO-
00pa3HOro NOBEJCHUS B OBITY M TPYJOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYKaIoLIei MPUPOAHON Ccpelibl; 0OCO3HABATh OMACHOCTH BO3JICHCTBUS Ha JKUBBIE OpPraHU3MbI
OmpeeIEHHBIX BEUIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

[1P633) mnst oOydaromMXcs C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEHIECTB U XUMHYECKHX
SIBIICHUI;

[1P634) nnst cienbix B CIaOOBUAAIIMX O0YJArOIIUXCS: YMEHHE UCIIOIb30BaTh PEIbe(hHO
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaiins i 3anucu XuMU4ecKux (popMyIL.
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2. COJEP)KAHUE YUYEBHOM TV CHUIIIMHBI

Pa3znen 1 Beenenue

OcHoBHOE conepkaHue

Tema 1.1.IIpenmer opranuueckoil xumuu. Teopuss XUMHUYECKOIO  CTPOEHUS
OpPraHUYECKUX COCAVUHEHUN

Coneprxanue yueOHOro MaTepuasa

[IpenMer opraHn4eckol XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOkKeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XMMUYeCKas CBSI3b B OPraHUUECKUX COEUHEHUSX: KPAaTHBIE CBSA3H, G- U T-CBS3H.

IIpencraBnenne o  kiaccuukanum  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cucTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

Paznen 2 YrneBogopoast

Tema 2.1.IIpenenbHble yrieBoaopoasl — aykanbl CoaepikaHue yueOHOro Marepuania

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psiA. MeraH u 3TaH — mpocTenime
IPEJCTaBUTEIIN aJIKaHOB: (pU3MUECKUEe U XUMUYECKUE CBOICTBA (peaklMn3aMelleHUSTUTOPeHMs),
HaXO0XJ/IEHHE B IPUPOJIE, TOIYyUEHHE U TPUMEHEHNE

[IpakTnueckoe 3anarue

Boluucnenuss — mo ypaBHEHHIO XMUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM IMPOJYKTa PEAaKLMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WJIM IPOAYKTOB PEAKIIIH)

Tema 2.2 HenpenenbHble yriIeBOJOPOIbL: AJIKEHBI, aIKaAUEHbl, alKUHb  CopepkaHue
yueOHOro Marepuasa

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psf. OTUICH U HPONUJIEH —
NPOCTEHIINE MPEACTABUTENN AIKCHOB: (U3WYECKHEe W XHMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIUM, OKUCICHHUS U TMOJUMEPU3ALNHN), TTOITYYCHHE U
IPUMEHEHHE.

Ankanuensl. byranuen-1,3 u merunOyraauen-1,3: ctpoeHue, BaKHeHIINe XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, T'OMOJIOTHUECKUH psl. AUETHIEH —
POCTEHIINNA MPECTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJyYSeHHE U IPUMEHEHUE

JlabopaTtopHoe 3anstue [lomyueHne STuaeHa U U3yUY€HHUE €TO CBOMCTB.

JIaGoparopHoe 3anatue JlueHoBele yrieBomoponbl. Kayuyku. M3ydyeHue KoJuleKIHu
Kay4yKOB.

ITpodeccronambHO OPUEHTUPOBAHHOE CO/IEPIKAHHE

JlaGoparopHoe 3anaTue IlepeBo3ka XMMHUYECKHX IPY30B M JOCTaBKa OMACHOTO Ipy3a 1o
Poccuu. Ilonydenune aneTuiieHa U €ro peakiuu ¢ BOAOH M pacTBOPOM I€pMaHIaHaTa KaJHsy.

Tema 2.3 ApomaTnuecKkue yrieBoa0pOIbl

Copepxanne yueOHOT0 MaTepuana

Apenbl. beHzon: cocraB, cTpoeHue, (pU3NUECKHE W XUMHUUYECKHE CBOWCTBA (peaKiuu
raJIoreHUPOBAHUS M HHUTPOBAHUS), TOJY4YEHHE U TNPUMEHEHue. TOoJyols: COCTaB, CTPOEHHE,
buznyecKkne 1 XMMHUYECKHe CBOMCTBA (peaKIMK TaJOreHUPOBAaHUS U HUTPOBAHUS ), MOJIyUYEHHE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. I'eHeThdeckasl CBsI3b YIJIEBOJOPOJIOB, IMPUHAUIEKAIINX K
pa3IMYHbIM KJ1accaM

JIaGoparopHoe 3ansaTue M3ydyenue cBOICTB GeH3011a

Tewma 2.411pupoaHble HCTOYHUKH YTTIEBOAOPOJOB U UX MepepadoTKa

Copepxanne yueOHOTO MaTepuana

[Ipupoanble UCTOYHUKH YTI€BOAOPOAOB. [IprponHblil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHii, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepadoTku HedTH, UX PUMEHEHHUE B
HPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroib M IPOIYKTHI €ro nepepadoTKu
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Paznen 3. Kucnopoaconepxaniue opraHi4ecKue COeTMHEHUS

Tema 3.1 Criuptel. @enon  IlpenenbHble OJHOATOMHBIE CIMPTHL. METaHOI M 3TaHOII:
cTpoeHue, (GU3NYECKUEe U XHUMUYECKHME CBOMCTBa (peaklUH C aKTUBHBIMHU MeETajlslaMH,
raJIor€HOBOJIOPOZIAMH, TOpeHue), npumeHeHue. BogoponHas cpssp. JlelicTBue MeraHosla U
3TaHOJIa HA OPraHNU3M YeJIOBEKaA.

MHOroaTOMHBIE CHUPTBHL. JTWICHTJIMKOIb W TIMLEPUH: CTPOCHHE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CIIUPTBHI).

JleficTBrEe Ha opraHu3Mm 4yenoBeka. [I[puMeHeHne riunepyuHa U 3TUIEHTJIUKOJIS.

@enon. CTpoeHue MoOJIEKyNbl, (U3NYECKHE U XUMHUYECKHE CBOicTBa (eHona.
Toxcuunocts denona. [Ipumenenue penomna

Tema 3.1 Anpnerunsl. Kap6onossie kucnotsl. CinoxHbie 23¢upbl  [IpodeccuonansHo
OPUEHTHUPOBAHHOE COJIEPKAHUE

PazpaboTka emuHBIX HOPM U TPAaBWJI IEPEBO30K OMACHBIX XUMHYECKUX TPY30B
COTpYAHUKAMH OTJeNa TpaHCHOpTHOW JiorucTuku. IloaroroBka rpy3a mis 3Kcmopra B
COOTBETCTBUU C MEXJYHAPOJHBIMH HOPMaMHU TPaHCIOPTUPOBKU. Vcnonbp3oBaHue crienuanbHON
CHUCTEMbI MapKHPOBKU TOBapa.

Anpperuapl U KeToHbl. Dopmanbaerui, aueTalbJeru]: CTPOCHHUE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIICHUS U BOCCTAHOBIEHUS, Ka4ECTBEHHBIC DPEAKIIHH),
[IOJIy4Y€HUE U IPUMEHEHHE.

AueTtoH: cTpoeHue, (GU3NYECKME M XMMHUYECKHE CBOWCTBA (pEaklMu OKUCICHHUS U
BOCCTAHOBJIEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeieTbHbIe KapOOHOBBIE KUCIOThL. MypaBbiHas M YKCYCHAasi KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mnpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHUCTBHE.

CrnosxHble 3¢Upbl KaK MPOU3BOIHbIE KapOOHOBBIX KUCIOT. ['MAponn3 CIoKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUPOB

[IpodeccrnonanbHO OPUEHTUPOBAHHOE COJEPIKAHUE

JIaGoparopHoe 3ansaTHe CBOHCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

JlabopaTtopHoe 3ansatre CHUHTE3 CI0KHOTO dupa.

PazpaGoTrka MapuipyTa TMepeBO3KM XHMHMYECKMX TIpPYy30B COTPYAHHMKAMU OTJeNa
TPAHCHOPTHOW JIOTUCTUKH

[IpakTnueckoe 3anaTne

Boruncnenuss — 1mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYECTBa
MCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEAaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB UM MPOAYKTOB PEAKIIMH )

Tema 3.2. YrneBoasl YTriieBoJbl: COCTaB, Kiaccu(uKauus yrieBoAoB (MOHO-, M- U
nonucaxapubl). ['oko3a — mpocTeimuil MoHOcaxapu: 0COOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢u3nyeckne U XMMUYECKUE CBOMCTBA, HaXOXKICHHWE B IMPHUPOJIE, MPUMEHEHHE, OMOJIOrHYecKas
posib. @otocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapoza — TNpeACTaBUTENb JAMCAXapUIOB, TMAPOJU3, HAXOXKJIEHUE B MPHUPOAE U
MIPUMEHEHHE.

Kpaxman u nemnonosa kak IpupoHbeie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpoIu3, KayeCTBEHHAs peakius ¢ HoaoM)

Paznen 4. A3oTconeprkaliie OpraHn4eckiue CoeAMHEHNS

Tema 4.1 AMunbl. AMUHOKHCIIOTEL. benkn Awmubpl. MeTwiaaMUH ¥ aHWIMH: COCTaB,
CTpoeHue, (u3MYecKHMe U XUMHUYECKHE CBOIcTBa (rOpeHMe, B3aHMMOJACWCTBUE C BOJOW U
KHCIIOTaMH ).

AMUHOKHCIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Pusmueckue u
XUMHUYECKHE CBOICTBA aMHHOKUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.
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benku kak mpupoaHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBruuHas, BTOpUYHAs U
TPEeTUYHAsi CTPYKTypa OenKoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KaueCTBEHHbBIC PEaKIMK Ha OCNKH.

JIaboparopHoe 3aHsTHEl3yueHNEe CBOWCTB aMUHOB

Paznen 5. BricokomMoneKysipHbIE COSAUHEHUS

Tewma 5.1. Ilnactmaccesl. Kayuyku. Bosnokna OcHoBHBIE TOHSTHUSA XAMHUHU
BBICOKOMOJIEKYJISIDHBIX COCJUHEHUW: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEpU3AlMM,  CpedHss  MOJIeKyJspHas  Mmacca.  OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3ALUs U TIOJIMKOHICHCALIHSL.

[Inactmaccel  (HOJMMATUIICH,  MOJHUINPONWICH, MOJUBUHWIXJIOPUA,  MOJIUCTUPOII).
HarypanbHplii U CHHTETHYECKHE KaydykH (OyTaJIUEeHOBBIN, XJIOPONPEHOBBIA W HU30MPEHOBBIN).
Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (aleTaTHOE BOJOKHO,
BHCK03a), CHHTETHYECKHE (KaIllPOH M JIABCaH).

[IpupoaHbIE HICTOYHHUKH YTIEBOJIOPOOB U UX MepepadoTKa

OBIIAA 1 HEOPTTAHUYECKASA XUMUA

Paznen 1. TeopeTnyeckre OCHOBbI XUMUU

Tema 1. Ctpoenue aromoB. Ilepmoanueckuit 3akon u Ilepuoguyeckas cucrema
xuMuyeckux iemMeHToB . . MenneneeBa Xumuyeckuii  snemMeHT. AToMm. Sapo  aTtoma,
M30TOIBI. DIIEKTPOHHAsA 000JI04Ka. DHEPreTUYeCKue YPOBHU, MOTYPOBHU. ATOMHBIE OpOHUTAIH,
S-, p-, d-amementbl. OCOOCHHOCTH pacHpe/eiCHUs 3JICKTPOHOB IO OpPOWMTAIIM B aToMax
9JIEMEHTOB MEPBbIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUS ATOMOB.

[Iepnonnueckuit 3akoH u Ilepmoaumueckas cucrema xumudeckux osnemeHrtoB JI. .
MengeneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumonnueckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIIIaM U IepUoam.

Tema 2. CtpoeHue BeecTsa. Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. Bubl
XUMUYECKOW CBsi3W (KOBAJICHTHAsl HEMOJIApHAs W TOJspHas, HWOHHAS, METAUTHYECKast).
MexaHu3mbl 00pa3oBaHMsI KOBAaJCHTHOM XWUMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akmenTopHeIii). Bomopoanas cBs3b. BaneHTHOCTh. DieKTpooTpuIaTenbHOCTh. (CTeneHpb
okucneHus. NoHbl: KATHOHBI U AHUOHBI.

Tewma 3. Muoroob6pasue Bemiects  BemectBa MOJIEKYJISIpHOTO W HEMOJEKYISIPHOTO
CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAINIMYECKHUX PEMIETOK U CBOMCTBA
BemecTB. [loHsATHE O MUCTIEpCHBIX cUcTeMaX. VICTUHHBIE W KOJUTOMAHBIE pacTBOphL. MaccoBas
JoJis BelecTBa B pacTBope. Knaccudukaims HeopraHmueckKux coeauHeHwil. HomeHkmarypa
HEOPraHWYECKHUX BellecTB. ['eHeTHYecKas CBsi3b HEOPTaHMYECKUX BEIIECTB, MPUHAICKAITNX K
pa3IMYHBIM KJ1accam

JlabopatopHoe 3anstue I[lonstTe o cMecu BemiecTB. ['OMOreHHbIE M Te€TEPOTECHHBIE
cMmecu. [Tonstue o nucnepcHoit cucteme. O3HaKOMIIEHHUE C JUCTIEPCHBIMU CUCTEMAMH

Tema 4. XuMuueckue peakuuu . Xummnueckas peaxuus. Knaccudukanus
XUMUYECKUX PEAKIUN B HEOPraHWYECKOM M OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMSI MacChl
BEIIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMUUECKUX PEaAKITUSIX.

CkopocTh peakiuu, € 3aBHCHUMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTUMBbIC peaKIvu.
Xumudeckoe paBHOBecwe. DakTOpbI, BIUSIOMIAE HAa COCTOSTHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunanun Jlelllatense.

JlabopaTopHoe 3aHaTHe WM3yueHWe CKOPOCTH XUMHYECKUX PEAKIUH OT Pa3IuIHBIX
(baxTOpoB.

Tema 5. Dnexktponutudeckas agucconuarus CuiabHbie W cimabbie dnekTponuThl. Cpena
BOJHBIX pPACTBOPOB BEUIECTB: KHCIAsg, HEWUTpalibHas, wienouyHas. [loHsTHe O BOAOpPOAHOM
nokazatene (pH) pactBopa. Peakumm woHHOrOo oOMeHa. [mMaponu3 oOpraHuYeckux u
HEOPraHUYECKHUX BEIECTB.

Tema 6. OKUCIUTENBHO-BOCCTAHOBUTENIBHbBIE PEAKIINU

[TonsaTue 06 3MMEeKTPOIM3E PACIIABOB M PaCTBOPOB cosiel. [I[pumMeHeHue 31eKTpounsa.
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JlabopaTtopHoe 3anstue [IpoBeaeHue peakiuii HOHHOTO OOMEHa;

onpeJieJICHUE CPeJibl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOIO HHIUKATOPa

JlaGoparopHoe 3ansThe PerieHue sKCIEpUMEHTANbHBIX 3aad Mo Teme: «OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX COCTUMHEHUI

[IpakTuueckoe 3ansitue Beruncienus

— pacyeThl ¢ UCIIOIb30BAHUEM MOHATUS «MACCOBast JI0JIsI PACTBOPEHHOTO BEIIECTBAY;

— pacy€Thl MO YpPAaBHEHHUSIM XMMHYECKUX PEaKIUi, B TOM YHUCIE TEPMOXUMHUUYECKUE
pacy€Thl

Tema 7. Hemeramner I[IpodeccnoHaibHO OpHEHTHPOBAHHOE COICPKAHUE

Pa3paboTka eIMHBIX HOPM H TIPaBHJ IMEPEBO30K OIMACHBIX XHUMHYECKHX TPY30B
COTpYAHUKAMM OTJ€Na TpaHCHOpPTHOM JiorucTuku. IloaroroBka rpy3a mid 3Kcmnopra B
COOTBETCTBUU C MEXKIYHAPOIHBIMU HOPMaMHU TPAHCIOPTUPOBKU. Vconp30BaHue crielnalbHON
CHUCTEMbI MapKHUPOBKH TOBapa.

I.Hemetainel. Ilomoxxenue wuemeramuioB B Ilepuoanueckoil cuCTeME XHUMHYECKUX
snementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsi aromMoB. (Du3nueckue CBOHCTBA
HEMETAIIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepbl, hocdopa u yriaepoaa).

XUMUYEeCKHEe CBOWCTBA BaXHEHMIIMX HEMETAJIOB (raJlor€HOB, cephl, a3oTa, (ocdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH ).

[IpumeHeHne BaXKHEUIIMX HEMETAIIOB U UX COEMHEHUI

Tema 8. Metaibl

1.Meramnsl. [lonoxenue metamioB B [lepuoanueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI04eK aTOMOB MeTasuioB. Obmue
¢usnueckue cBoiicTBa MeTauioB. CIutaBel METAJIJIOB.

2.27eKTPOXUMHYECKHUH PsI/l HANIPSYKEHUH METaJUIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KAJIUM, KAJIbIIUH,

MarHui, alrOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCTUHEHUM.

O6mwme criocoObl monyueHust MetamuioB. Metamnyprus. Kopposus meraninoB. CriocoOs
3alIUThI OT Koppo3uu. [IprMeHeHnne MeTamioB B ObITY U TEXHHUKE

JlabopaTopHoe 3aHsaTre Pemenne skcriepuMeHTAIbHBIX 3a7a4 1o Teme «HemeTanmsy;

JIabopartopHoe 3aHsaTHE PelieHne skcnepuMeHTalbHBIX 337124 M0 TeMe «MeTab».

[IpakTHueckoe 3aHsATHE

Brruncnenus

— pacy€Thl MacChl BENMIECTBA WJIM 00bEMA ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB; pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH;

[IpakTueckoe 3aHsTHe— pacdy€Thl Macchl (00BEMA, KOMUYECTBA BEIIECTBA) MPOAYKTa
peaKuMM, €Cii OJHO W3 BEUIECTB JAaHO B BHUJIE PacTBOpa C OMNPEACIEHHOW MAacCOBOW JTONEH
PacTBOPEHHOTO BEIIECTBA.

OcHOBHOE coziepkaHue

Paznen 2. Xumus u Ku3Hb

Ponrs xumum B oOeCHEYeHHMH DKOJIOTHYECKOW, HSHEPreTUYeCKOW W  THUIIEBOM
0e30MacHOCTH, Pa3BUTUU MeAUIMHBL [lOHSATHE O HAyuyHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIIJICHHOTO MOJYyYeHUs
BaKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAJIOB: BaXXHEHIIUE CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIITMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMuKa, MaTepHuasibl IS DJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpATIbHbIC yI0OpEHUS.

XuUMHST ¥ 37I0pPOBhE UYETOBEKA: MpaBUJia HCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaTos;
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOMN KU3HU
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3.TEMATHYECKHWMH IIJTAH U CTPYKTYPA YYEGHOM JUCIHUATLINHBI

3.1. O0bem 001e00pa3oBaTeIbHON TUCHMIVIMHBI U BUABI Y4eOHOii padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 39
1. OcHoBHOE coepKaHue 34
BT. U..

TEOpETHYECKOe 00yUeHne 19
IIPAKTUYECKUE 3aHATUS 15
2. lIpodeccnonanbHO OPHEHTHPOBAHHOE COJlep:KaAHMe 5)
BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 3
IIpome:xyTounasi arrecranus (Aud¢epeHuMPOBAHHBIN 3a4eT) 1
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2.2. llnan u coaepxkanue yuyeoHoi aucuuniaunbl bJ1.05Xumus

HaumenoBanue pa3aesioB Conep:xkanue yuye0HOro marepuasa u GopmMbl OPraHu3anuM JAesITeJIbHOCTH Oo0bem Koab1 00mux u
U TeM o0yyaromuxcst B npogeccuoHaJIbHBIX
yacax | KoMIeTeHIHH (YKa3aHHbIX
B pa3aeiie 1.2) u
JIMYHOCTHBIX,
MeTanpeaMeTHbIX,
NpeIMeTHBIX Pe3yabTATOB,
(opMHUPOBAHHIO KOTOPHIX
CIOCOOCTBYET 3JIEMEHT
nporpamMmbI!
1 2 3 4
Paznea 1 BBenenue
OCHOBHOE CO/Iep:KaHue
Tema 1.1. Conepxanue y4e0HOr0 MaTepuasia 1 JIP1.1;2.1;3.1-3.4;4.1,5.1-

[Ipeamer oprannueckoit
xumun. Teopus
XUMHUYECKOTO CTPOCHHUS
OPraHNYeCKUX COCTMHEHUHN

[Ipenmer opraHudyeckod XuMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYCHUE B
MOJYYCHUU HOBBIX BELIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHUYECKHX
coequHeHnii A. M. byrtnepoBa, e€ ocHoBHbIe monoxeHus. CTpyKTypHble (GopMyIbl
OpraHn4ecKux BemecTB. ['omonorus, nzomepus. XuMU4YeCKas CBSI3b B OPraHUYECKHUX
COCIMHEHMSAX: KPATHBIE CBS3H, G- U T-CBSA3U.

[IpenacraBnenne o kinaccupuKalMu OpraHWYecKux BemecTB. HomeHkmarypa
OpraHMYECKUX COENWHEHWH (cucreMarudeckas) U TPHUBHAIbHbIE HA3BaHUA
BOKHEHIIMX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.

5.3;6.1;7.1,7,8,7.9,7.10;8.1-8.3
VIio1.1-1.6;2.1-2.4;3.1-3.5
VK01.1-1.4;2.1-2.6
VP0l1.1-1.7;2.1-2.7;3.1-3.4

11P61-6,14

OK04;07

Paznen 2 YTieBoaopoabl
Tema 2.1. Coaepxkanue y4eOHOIro MaTepuaa
IIpenenbubie AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN pAl. MeTaH U 3TaH — IpoCTenIne 1 JIP1.1-1.7;2.1-2.3;3.1-

YIII€BOIOPOAbI — alIKaHbI

MIPEACTABUTENN AJIKaHOB: ¢busnueckue u XUMUYECKUE CBOMCTBA
(peakunM3aMeleHUSIMTOPEHNs ), HaX0KJIEHUE B TIPUPO/IE, MTOTYUeHUE U TIPUMEHEHUE

3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIilol.1-1.6;2.1-2.4;3.1-35
VKol.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
IIP61-7
OK04,:07

IlpakTuyeckoe 3ansaTue Ne 1

!B cootsercTBun ¢ PaGoueii mporpamMmoii BocnuTanus mo crnenuansHocTy 38.02.03 OnepanyuoHHas 1esTeIbHOCTh B JJOTUCTHKE.
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BbruuciieHusi— 1mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00b&éMa, KOIUYECTBA
HCXO/HOTO BEIIECTBA MM IPOAYKTa pEakIMM II0 H3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEIIECTB MM IIPOTYKTOB PEAKIIMN)

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIIol.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
11P67,9
OK04;07I1K4.2

Tema 2.2 HenpenenbHble
YTJIEBOJOPOIBL: aJIKEHBI,
aJKaaueHbl, aIKUHbI

Copep:xanue yueOHOro MaTepuana

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKUH psf. OTUIEH U NPONWIEH —
IPOCTEHIINE TPEACTABUTENN AJIKEHOB: (U3MYECKHMEe U XUMHUYECKHE CBOWCTBA
(peakuMy  TUOPUPOBAHMS, TaJOT€HUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
MOJIMMEPU3aLMH ), T0JIy4eHHE U TIPUMEHEHUE.

Ankanuensl. byragmen-1,3 u  wmerunOyramgmen-1,3: cTpoeHue, BakHEHIINE
XMMHYECKHe CBOHCTBa (peakuus mnosuMmepusanuu). IlonydyeHne CHUHTETHYECKOro
Kay4yKa U pE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, T'OMOJOIMUYECKHH psia. ALETUIeH —
MPOCTEUIIHIA IPEACTaBUTEINh AIKUHOB: COCTAB, CTPOCHUE, (PU3NIECKIE U XUMHUUECKUE
CBOMCTBAa (peakUMM TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TIHApaTallud, TOPEHUs),
M0JIyYE€HUE U IPUMEHEHHE

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
Vilol.1-1.6;2.1-2.4;3.1-35
VKo1.1-1.4;2.1-2.6
YVPol1.1-1.7;2.1-2.7;3.1-3.4
I1P6 4.5-7,9,10-13
OK04;07

JlabopaTopnoe 3ansitue Ne 1. [Toyuenue 3TuneHa U N3y4eHHUE €ro CBOMCTB.

JlabopaTopnoe 3anmsitme Ne2 JlueHoBwle yrieBojoponbl. Kayuyku. HM3yuenue
KOJIJICKIIMH Kay4yKOB.

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPIKAHUE

JlabopaTopHoe 3ansaTue Ne3llepeBo3ka XMMHUUECKUX TPY30B U JOCTABKA OMACHOTO
rpy3a no Poccun. IlonyueHue aunerusieHa W €ro peakluu ¢ BOAOW U pacTBOPOM
MepMaHraHaTa Kajius».

JIP1.1-1.7;2.1-2.3;3.1-

3.5;4.1;5.1-5-3;6.1-

6.4;7.1;7.8;7.9;7.10;

8.1-8.3
VIlol.1-1.6;2.1-2.4;3.1-35
VKol1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4

11P68,9-14

OK04,:07

IIK4.2

Tema 2.3 Apomaruyeckue
YIIEBOIOPOABI

Conepxkanue yaeOHOro MaTeprania

Apensbl. benson: cocras, cTpoeHue, pU3NYECKHe U XMMUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS W HUTPOBAHHUA), TOJyyeHHEe M NpuMeHeHue. Tomyois: cocras,
CTpoeHue, (QU3MUecKue M XHUMHYECKHE CBOWCTBA (peakiuu TaJOreHUPOBaHHUS H
HUTPOBaHUs), IOJTy4YeHHE U MpUMEHeHHe. TOKCUYHOCTh apeHoB. ['eHeTnyeckas cBA3b
yIJ1€BOJIOPOI0OB, IPUHAUIEKAIINX K PA3JINYHBIM KJIaccaM

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIlol.1-1.6;2.1-2.4;3.1-35
VKol1.1-1.4;2.1-2.6
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VPo1.1-1.7;2.1-2.7;3.1-3.4
11P64.5-7,9,10-13-18
OK04,07

JlaGopaTopHoe 3ansaTue Ne 4 V3ydyenue cBoiCTB OeH3011a

JIP1.1-1.7;2.1-2.3;3.1-

3.5;4.1;5.1-5-3;6.1-

6.4;7.1;7.8;7.9;7.10;

8.1-8.3
VIlo1.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
YVPo1.1-1.7;2.1-2.7;3.1-3.4

I1IP610-16

OK04;07

IIK4.2

Tema 2.4
[IpupoHbIC HCTOYHUKH
YTJIEBOJOPOJOB U UX

Conep:xanue yueOHOro MaTepuaJa

[TpupoHbIE UCTOYHHUKH YIIEBOJOPOAOB. [IpHponHbIid ra3 U MONyTHbIE HEQTSIHBIC
razel. Hepthr u e€ mpoucxoxaenue. CrocoObl mepepabOTKH HEPTH: NEperoHka,

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-

nepepadoTka KPEKUHI (TepMUYECKHUH, Karanutudeckuil), nuponus. IIpoaykTel mnepepaboTku 6.4,7.1,7.8;7.9;7.10;
He(TH, MX MNPUMEHEHHE B IPOMBINUICHHOCTH M B ObiTy. KameHHbIi yroms u 8.1-8.3
HPOIYKTHI €10 MepepaboTKH VIIo1.1-1.6;2.1-2.4;3.1-3.5
VKol.1-1.4;2.1-2.6
VP01.1-1.7;2.1-2.7,3.1-3.4
11P64.5-7,9,10-18
OK04,07
Pazpnean 3. Kucnopozaconepxaiue opraHM4eCKUe COEIMHEHNS

Tewma 3.1 Criupter. denon

[IpenenbHble OJHOATOMHBIE CIIUPTBHL. METaHON U ATAHOI: CTpOeHUE, (PU3NUECKUe U
XMMHUYECKHE CBOICTBa (peaklMu ¢ aKTUBHBIMH MeETajslaMH, TaJloreHOBOJOPOJaMH,
ropeHue), npuMmeHeHue. BomoponHas cBs3b. [leiicTBue MeraHosa M 3TaHOJA Ha
OpPraHM3M Y€JIOBEKa.

MHoroatoMHBIE CITUPTHI. OTHUIIEHTIINKOIb K TIIMOCPUH: CTPOCHUC, Q)HSHLIGCKI/IG n
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIIOYHBIMU METAJUIAMU, KaueCTBEHHAs
peaxius Ha MHOTOATOMHBIE CIIUPTHI).

JlelicTBre Ha OpraHu3M uenoBeka. [I[puMeHeHne rimneprHa U STUIICHTIIUKOIIA.
@®enon. CrpoeHue MONEKYJbl, (U3NYECKHE M XHMHUYECKHE CBOHCTBa (eHona.
Tokcuunocts (eHona. [lpumenenue gpenona

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIlol.1-1.6;2.1-2.4;3.1-35
VKol1.1-1.4;2.1-2.6
YPo1.1-1.7;2.1-2.7;3.1-3.4
11P64.5-7,9,10-18
OK04;0.5;0.7
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Tema 3.1
KapGonoBsie
Crnoxuble 3¢upbl

AJnbaeruasl.
KHCJIOTEL.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COEPKAHUE

Pa3zpaOoTka eIuHBIX HOPM M IpPaBWJI IEPEBO30K OINACHBIX XUMHMUYECKHX IPYy30B
COTPYAHMKAMHU OTJENA TPAHCIIOPTHOM JIOTUCTUKU. [IoAroTOBKa Irpy3a i 3KCnopra B
COOTBETCTBUM € MEXIYHAPOIHBIMM HOPMaMu TPaHCIOPTUPOBKU. lcmnonb3oBaHue
CIELIMAJIbHOM CHUCTEMbl MAapKUPOBKHU TOBapa.

Anbnernnpl U KetoHbl. PopMmanbpAerui, aneTaibIeru]: CTpPOeHue, (pU3NYecKue M
XUMHUYECKHE CBOMCTBAa (pEeakUMM OKUCIEHHS W BOCCTAHOBJIEHHUS, Kad€CTBEHHBIE
peaKIyn), MoJly4eHUEe U IPUMEHEHHE.

AneToH: cTpoeHHe, (PU3NYECKHEe M XMMHYECKHE CBOMCTBA (PEaKIMU OKUCICHUS U
BOCCTaHOBJICHUS ), IOJIyY€HUE U IIPUMEHEHUE.

OAHOOCHOBHBIE Ipe/ebHblE KapOOHOBBIE KHUCIOTHL. MypaBbuHasT M yKCyCHas
KHUCJIOTBI: CTpOeHHE, (U3NYECKHEe U XMMHUYECKHe CBOicTBa (CBOWCTBa, OOIIME s
KJ1acca KHUCIIOT, peaKius dTepruuKaIim), Iody4eHrne u npumenenne. CteapuHoBast 1
OJICMHOBAsl KMCJOThl KaK MPEeACTAaBUTENN BBICIIMX KapOOHOBBIX KHMCIOT. MblL1a Kak
COJIM BBICHIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBUE.

Crnoxsble 3(upbl Kak NPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. [MIpONH3 CIOXKHBIX
a¢upos. XKupsl. 'naponus xupos. Ilpumenenue xupos. bruongoruueckas poJib KUPOB

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIIol.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
11P64.5-7,9,10-18

OK04;07

IIK 4.2

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME

JlabopaTopHoe 3ansitue Ne 5. CBolicTBa pacTBOpa yKCYCHOM KUCIIOTHI.
JlaGopaTopHoe 3ansitue Ne 6 CuHTE3 CI0KHOTO 3pupa.

Pa3pabotka MmapiipyTa NEpeBO3KM XUMHUYECKMX TPY30B COTPYAHMKaMHU OTHejla
TPaHCIIOPTHOM JIOTUCTUKHU

IIpakTnyeckoe 3ansiTue No2

BbruuciieHuss— 1no ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00b&éMa, KOIUYECTBa
HCXOJHOrO BELIeCTBAa MM TMPOAYKTAa pEaKUHMH [0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIECTB WX MPOJIYKTOB PEAKIINH)

JIP1.1-1.7;2.1-2.3;3.1-

3.5;4.1;5.1-5-3;6.1-

6.4;7.1;7.8;7.9;7.10;

8.1-8.3
VIlol.1-1.6;2.1-2.4;3.1-35

VKol1.1-1.4;2.1-2.6

YP01.1-1.7;2.1-2.7;3.1-3.4

11P64.5-7,9,10-18

OK04;07

TIK4.2

Tema 3.2. YrieBonasl

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIrIeBOJOB (MOHO-, M- M IOJHCAXapH]Ibl).
I'moko3a — mpocTeiuii MoOHOcaxapuJ: OCOOEHHOCTH CTPOCHMSI MOJIEKYIIbI,
¢usznyeckue M XHUMHUYECKHE CBOICTBA,HaXOXXICHHWE B MpPUPOZE, NPUMEHEHHE,
ouonornueckas poib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.

Caxapo3za — MNpeACTaBUTENb AUCAXapuIOB, T'MAPOJIN3, HAXOXKIEHUE B IPHUPOAE U
MIPUMEHEHHUE.

Kpaxman wu nemmono3a kak mnpupoansle noiaumepbl. CTpoeHue Kpaxmana H
uewtono3pl.  du3nueckue M XMMUYECKHE CBOMcTBa Kpaxmana (TUIposus,
KayecTBEHHasl peakiysi ¢ oJJoM)

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIilol.1-1.6;2.1-2.4;3.1-35
VKo1.1-1.4;2.1-2.6
YPo1.1-1.7;2.1-2.7;3.1-3.4
11P64.5-7,9,10-18
OK04;07

Pazpea 4.

A30TCoIepKaIie OpraHuIeCKHe COCTMHCHUS
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Tema 4.1 AMUHEL
AMUHOKHUCIIOTHL. benku

AMuHBL. MeTHIaMMH M aHWJIMH: COCTaB, CTPOEHHUE, (U3NYECKUE M XUMHYECKUE
CBOMCTBA (rOpeHue, B3aUMO/IEHCTBHE C BOJON M KMCIOTaMH).

AMUHOKHCIIOTBI Kak aM(OTepHbIe OpraHuYecKkue coenuHeHus. Duznyeckue u
XMMHUYECKHE CBOWCTBA AMUHOKHMCIOT (Ha IpuMepe IiMLIKHA). buonormueckoe
3HaYEHUE aMUHOKUCIOT. [lenTupl.

benkn kak mpUpOAHBIE BBICOKOMOJEKYJISIPHBbIE coenHeHus. [lepBuyHas, BTopuyHas
U TpEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa OEJIKOB: THAPOIU3,
JieHaTypalus, Ka4UeCTBEHHbIC PEaKIMK Ha OeNKH.

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
Vilol.1-1.6;2.1-2.4;3.1-3.5
VKol1.1-1.4;2.1-2.6
YPo1.1-1.7;2.1-2.7;3.1-3.4
I1P6 4.5-7,9,10-18
OK04;07

JlaGopaTopHoe 3ansiTue Ne7 M3yueHue CBOMCTB aMHHOB

JIP1.1-1.7;2.1-2.3;3.1-

3.5;4.1;5.1-5-3;6.1-

6.4;7.1;7.8;7.9;7.10;

8.1-8.3
Vilol.1-1.6;2.1-2.4;3.1-3.5

VKol1.1-1.4;2.1-2.6

YPol.1-1.7;2.1-2.7;3.1-3.4

11P64.5-7,9,10-18

OK04,07

TIK4.2

Pa3gea 5.

BLICOKOMOJ'IGKyJ'IprHBIe COCOUHCHUA

Tema S5.1. Ilmactmaccsl.
Kayuyku. Bonokna

OCHOBHBIE TOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COETMHEHUN: MOHOMED, OJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJUMEPHU3ALUM, CpPEIHSIs MOJIEKYJSpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJIMMEepHU3aIus
Y TIOJIMKOH/ICHCAL .

[InactmMacchl  (ITOJIMATHIIEH, MOJUIPONWICH, MOJUBUHUIXJIOPUA, MOJUCTHPOIN).
HatypanbHblii M cuHTeTHYeckHe Kaydyyku (OyTaJHeHOBBIN, XJIOPONPEHOBBIA U
M30IPEeHOBBIN). BonokHa: HaTypasibHbIE (XJIOMOK, LIEPCTh, WIENK), UCKYCCTBEHHBIE
(aeTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUYECKHE (KAallPOH U JIaBCaH).

[TpupoaHbIe HCTOYHUKH YTJIEBOJAOPOOB U UX NepepadoTKa

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
Vilo1.1-1.6;2.1-2.4;3.1-3.5
VKol1.1-1.4;2.1-2.6
YPo1.1-1.7;2.1-2.7;3.1-3.4
I1P64.5-7,9,10-18
OK04;07

OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Pazgen 1.

TeopeTnyeckrie OCHOBbI XUMUHU

Tema 1. CtpoeHue aTomoB.
[lepuoguueckuii 3akoH U
[lepuoanueckass  cucrema
XUMHUYECKHX 3jJeMeHTOB /[I.
. MeHnneneeBa

XUMUYECKUH 3reMeHT. ATOM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JI0UKa.
DHepreTuyeckre YPOBHHU, MOJYPOBHH. ATOMHBIC OpOHMTa M, S-, P-, O-d71€MEHTHI.
OcobeHHOCTH pachpe/ieNieHs] 3JeKTPOHOB IO OpOUTaNsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHAS KOH(UTYpaLHs aTOMOB.

IIepuonnueckuil 3axkoH U Ilepumonnueckas cucrema xumMuyeckux snemenrtos JI. H.

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
Vilol.1-1.6;2.1-2.4;3.1-3.5
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MenpaeneeBa. CBs3b Iepuoguueckoro 3akoHa M Ilepuoguyeckoll  cHCTEMBI
xuMmuueckux sneMeHtoB J[. M. MenpgeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHMsSI CBOWCTB XMMMUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEHIECTB M0 IPYNIaM U NMepHOJIaM.

VKol.1-1.4;2.1-2.6
YPol1.1-1.7;2.1-2.7;3.1-3.4
11P619,20

OK04,07

Tewma 2. Ctpoenue

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XMMHUUYECKOU CBSI3M (KOBaJIEHTHAst

JIP1.1-1.7;2.1-2.3;3.1-

BEIIECTBA. HETIOJISIpHAs. W TOJIsIpHAs, WOHHAs, MeTaTMdeckas). MexaHu3mbl 00pa3oBaHMs 3.5;4.1;5.1-5-3;6.1-
KOBAJICHTHOH  XMUMHYECKOH CBs3M (OOMEHHBIH W JIOHOPHO-AKIICTITOPHBIN). 6.4;7.1;7.8;7.9;7.10;
Bogopoanas cBsa3b. BajmeHTHOCTh. DIEKTpOOTpHUIATEIbHOCTh. CTEleHb OKHCICHUS. 8.1-8.3
MoHbl: KaTHOHBI M AHUOHBI. VIiol.1-1.6;2.1-2.4;3.1-3.5
VKol1.1-1.4;2.1-2.6
YPol.1-1.7;2.1-2.7;3.1-3.4
11P619,20
OK04;07
Tema 3. Mmaoroobpasue | BemectBa MONEKYISIpHOTO M HEMOJICKYISIPHOTO CTPOCHHsS. 3aKOH IOCTOSHCTBA JIP1.1-1.7;2.1-2.3;3.1-
BEIIECTB cocTaBa BellecTBa. THUIbI KPUCTAUIMYECKUX PEHIETOK U CBOMCTBA BemiecTB. [lonsaTue 3.5;4.1;5.1-5-3;6.1-
0 JUCHEPCHBIX cucTeMax. VICTMHHBIC M KOJUIOMIHBIC PAcTBOpBI. MaccoBast oSt 6.4;7.1;7.8;7.9;7.10;
BemiecTBa B pactBope.  Kiaccmpukamuss — HEOpPraHMYECKHMX  COCTUHCHUH. 8.1-8.3
Homenkiiarypa HeopraHudeckux BeHIeCTB. ['eHeTHueckass CBs3b HEOPraHMYECKUX Vilol.1-1.6;2.1-2.4;3.1-3.5
BEILIECTB, MPUHAJISKANTUX K PA3IMIHBIM KJIaccaM VKol1.1-1.4;2.1-2.6
YPo1.1-1.7;2.1-2.7;3.1-3.4
IIP6 21,22.23
OK04,;07
JlabopaTopuoe 3aHsTHe Ne8  I[loHstne o cmecu BemiecTB. | OMOTEHHBIE U JIP1.1-1.7;2.1-2.3;3.1-
reteporeHHele cMmecu. IloHsatne o pucnepcHoil cucreme. (O3HaKOMIIEHHE C 3.5;4.1;5.1-5-3;6.1-
JTUCTIEPCHBIMHA CUCTEMaMH 6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIiol.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
YPol.1-1.7;2.1-2.7;3.1-3.4
I1P621,22.23,24,29,30
OK04;07
TIK4.2
Tema 4. Xumwnueckue | 1.Xumnueckas peakuus. Knaccuukanus XMMHUUECKHUX peaklUii B HEOPraHUYECKON U JIP1.1-1.7;2.1-2.3;3.1-
peakuuu OpraHMYEeCKONM XMMHUHU. 3aKOH COXPAHEHMsS] MacChl BEILECTB; 3aKOH COXPAHEHHS M 3.5;4.1;5.1-5-3;6.1-

MIPEBPALICHUS SHEPTUN IPU XUMHUECKUX PEaKIUsX.
CKOpoCTh peakiyu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (hakTopoB. OOpaTUMbIE peaKLnu.

6.4;7.1;7.8;7.9;7.10;
8.1-8.3
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Xumuueckoe paBHOBecue. DakTOpbl, BIMUSIONIME HA COCTOSHHE XHUMHYECKOTO
paBHoBecust. [Ipunuun Jlelllatense.

JlabopaTopHoe 3ansaTtHe Ne9 l3ydyeHHe CKOpPOCTH XMMHYECKHMX PEaKLUM OT

VIlo1.1-1.6;2.1-2.4;3.1-3.5
VKol.1-1.4;2.1-2.6
YPol.1-1.7,2.1-2.7;3.1-3.4
11P6 25,26.27.29,30
OK04,07

pa3auyYHbIX (PaKTOPOB.
Tema CunpHble u ciabble 37eKkTpoiauThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCas,
5.2NeKTpOIUTHYECKAs HeWTpanbHas, menounas. [lonstue o BomopomHom mokazarene (pH) pactBopa.
JICCOLIMAIUS Peakuuu nonHoro ooMeHa. ['uaposin3 opraHun4eckix U HEOPraHUYEeCKUX BEUIECTB.
Tema 6.0kucnuTeNbHO- | OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiiuu. [ToHsaTHE 00 3MeKTpOoan3e paciuiaBoB
BOCCTaHOBUTEIJIbHbBIE U pacTBOPOB colieil. [[puMeHeHune 3aeKTpoIun3a.
peakiuu

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
Vilol.1-1.6;2.1-2.4;3.1-35
VKol1.1-1.4;2.1-2.6
YVPol1.1-1.7;2.1-2.7;3.1-3.4
11P625,26.27,28
OK04;07

JlabopaTopnoe 3ausitue Nel( I[IpoBenenue peakiuii HOHHOTO OOMeHa;
OIIpEJICJICHUE CPEJIbl PACTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA

JlabopaTopnoe 3ansitme Ne 11PemieHue sKcCnepUMEHTANBHBIX 3ajad IO TEME:
«OCHOBHBI€ KJIaCChl HEOPIAHUYECKUX COCTMHEHHI»

IIpakTnueckoe 3ansaTue Ne3

Brruncnenus

— pacueThl ¢ UCIIOJIb30BaHUEM MOHATHUS «MaCcCOBast 10JIsl PACTBOPEHHOTO BEILIECTBAY;
— pacuéTel 110 ypaBHEHUSAM XMMHUYECKUX PEaKLUi, B TOM YHCIE TEPMOXUMUYECKUE
pacd€Thl

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIlo1.1-1.6;2.1-2.4;3.1-3.5
VKol.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
I1P6 28.29,30

OK04,;07

IIK4.2

Tema 7. Hemertamisl

IIpogeccrnonaIbHO OPHEHTHPOBAHHOE COleP KaAHHNE

Pa3paGoTka emuHBIX HOPM W TpPaBWI TIEPEBO30K OMACHBIX XWMHYECKHX TPYy30B
COTPYIOHHKAMH OTJIeNIa TPAHCIIOPTHOW JIOTUCTHKHU. lloaroToBka Tpys3a mims SKCIOpTa B
COOTBETCTBHUU C MCKAYHApPOAHBIMU HOpMaMH TPAHCIIOPTUPOBKH. WUcnonp3oBanue
CHEIMATbHONW CUCTEMbI MAapKHUPOBKH TOBapa.

1.Hemetannsl. [lonoxxenue HemetamioB B [lepuoanueckoi cucteMe XUMHUECKUX 3JIEMEHTOB
. . MenneneeBa 1 0COOEHHOCTH CTpPOCHUs aTOMOB. DH3MYECKHE CBOWCTBA HEMETAJUIOB.
AstoTponus HeMETa/UIOB (Ha IpUMepe KKCIIopoia, cephl, pocdopa u yriieposa).
XuUMHYECKUE CBOWMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, cepbl, a3zoTa, ¢ocdopa,
yriepoia M KpEeMHHUS) W UX COCIUHEHMI (OKCHIOB, KHCIOPOACOAEPIKANIUX KHCIOT,
BOJOPOIHBIX COETNHEHHI).

[IpuMeHeHne BaKHEHTIIMX HEMETAJIOB U UX COCTMHEHUN

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIlol.1-1.6;2.1-2.4;3.1-35
VKol1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
I11P625,26.27,28,29
OK04,:07

IIK 4.2

Tema 8. MeTaminl

1.Meramnsl. [Tonoxenue meramioB B [lepuoauueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. Obmne
(hm3udeckue croiicTBa MeTauioB. CIUIaBbl METAJIOB.

JIP1.1-1.7;2.1-2.3;3.1-
3.5:4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
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2.2NeKTpOXUMHUYUECKUN P HANPSKEHUH METAILIOB.

XHWMHYECKHEe CBOMCTBA BAKHEHUIITUX METAJVIOB (HATPHH, KUK, KaIbITAH,

MarHui, aIIOMUHUH, IIMHK, XPOM, XKeJIe30, MEIh) H UX COCTUHEHHUH.

OOmue crnocoObl momydeHuss MeTtayioB. Metamunyprusi. Kopposus meramioB. CrocoOs
3amuUTHl 0T Koppo3udn. [IpuMeneHe MeTasioB B OBITY U TEXHUKE

8.1-8.3
VIiol1.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4

1IP61-34

OK04,07

JlabopaTopHoe 3aHsTHe Ne 12 PemieHue SKCIEpUMEHTANBHBIX 337ad IO TeME
«Hemeramnby,
JlabopaTopHoe 3ansitue Ne 13 PenreHne sKcriepuMEHTATBHBIX 3a7a4 10 TeMe «MeTaTby».

IIpakTuyeckoe 3ausiTue Ned

Brruncnenus

— pacuéThl Macchl BellecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Wik 00bEMY OHOTO U3 yYaCTBYIOIIUX B PEAKIIUH BEIIECTB; Pacu€Thl Macchl (00bEMA,
KOJINYECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CITH OJJHO M3 BELIECTB NMEET IPUMECH;
IIpakTHyeckoe 3ansitue NeS

— pacuérel Maccel (00BbEMA, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OIHO W3
BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM OJIEH PACTBOPEHHOTO BEILIECTBA.

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIlo1.1-1.6;2.1-2.4;3.1-3.5
VKo1.1-1.4;2.1-2.6
VPo1.1-1.7;2.1-2.7;3.1-3.4
IIP6 29,30

OK04,07

IIK4.2

OcHoBHOE COACpPKaHuEC

Paznen 2 Pazgen 2. Xumus v sku3Hb
Ponp xumum B oOecreueHWH SKOJOTHYECKOW, HYHEPreTHYecKOW W MHUIIEBO 0e30macHOCTH, 1 JIP1.1-1.7;2.1-2.3;3.1-
pazButuu MenuiuHbL. [loHATHE O HAyYHBIX METOJaX MO3HAHHS BEUIECTB M XHUMHYECKUX 3.5;4.1;5.1-5-3;6.1-
peaKIuii. 6.4;7.1;7.8;7.9;7.10;
[IpencraBienus: 00 OOMIMX HAyYHBIX MPHHIUMNAX MPOMBIIUIEHHOTO MOJYYEeHUS BasKHEHIINX 8.1-8.3
BEIIIECTB. VIlol.1-1.6;2.1-2.4;3.1-35
UenmoBek B MHpPE BEIIECTB W MAaTE€pPHAJOB: BaXHEWIINE CTPOUTEIbHBIE MaTepUabl, VKol.1-1.4;,2.1-2.6
KOHCTPYKIITMOHHBIE MaTepuaibl, KPacKH, CTEKJO0, KepamHKa, MaTepuajibl Ui SJIEKTPOHUKH, VPo1.1-1.7;2.1-2.7;3.1-3.4
HaHOMAaTepHaJbl, OPraHUIECKHE U MUHEPAIIbHBIEC yIOOPEHHS. 11P631-34
XUMUS " 310pOBbE YETIOBEKA: MIPAaBHIIA UCIOIb30BaHMs JIEKApPCTBEHHBIX MIPENapaToB; MpaBuiIa OK04,07
0€30I1acHOT0 UCIIOJIb30BAHUS MPENAapPaToB OBITOBOM XUMHUH B TIOBCETHEBHOM JKU3HH
JAuddepeHunpoBaHHbIH 3a4eT 1
BCEI'O 39
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4. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JIUCHUTIJIMHBI

4.1. Peasu3anus nporpaMMsbl JMCHUILUIMHBI TPeOyeT HAJIHYHS:

kabuHera XuMHH

» 1IK npenopasarens;

*  HOYTOYK MOOMJIBHOTO KJIacca;

*  HaTypaJbHble OOBEKTHI, MOJAEIH, MPHOOPEI M HAOOPHI s MOCTAHOBKH
JEMOHCTPAIIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

*  TICYATHBIE U PKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS;

*  CcpeacTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI;

*  PEaKTHUBHI,

*  [epeYHU OCHOBHOI U JIOMOJHUTEIBHON y4eOHOU TUTEPaTyphL;

*  BCHOMOTaTelbHOE 00OPYIOBaHUE U UHCTPYKLIUY;

*  OubnuoTeuHbId (HOH/I.

4.2. UndopmanuonHoe odecriedeHne peaju3alii MPporpaMmbl

OcHoOBHbBIE YJIEKTPOHHBbIE U3IaAHUSA

1. Xumus. bazosslit yposenb. 10 xiace : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B.
W. Tepenun [u ap.]; mox. pen. B. B. Jlynuna. - 8-e u3a., crepeorunnoe - Mocksa : M3nareiabcTBo
"ITIpoceemenue"”, 2022. - 208 c. - ISBN 978-5-09-099533-7. - Tekct: anekrponHbid. - URL:
https://znanium.com/catalog/product/1928189

2. Xumus. bazoserii yposenb. 11 xmace: yueOnuk / B. B. Epemun, H. E. Ky3smenko, A.
A. Jlpo3nos, B. B. Jlynun; nmon. pea. B. B. Jlynuna. - 8-e u3a., nepepaborannoe - Mockaa:
WznarensctBo "lIpocBemenue", 2022. - 226 c¢. - ISBN 978-5-09-099534-4. - Tekcr:
snextponHsiid. - URL: https://znanium.com/catalog/product/1928216

3. Heoprannueckas xumusi: yaeOHoe mocobue / boromomora U.B. - Mocksa: Anbda-M,
HNH®PA-M, 2016 - 336 c. https://znanium.com/read?id=398927

4. Huxonbckuit, A. Bb. Xumusi: y4eOHMK ¥ TPAKTUKYM JUISI  CPEIHETO
npodeccuonansHoro obpasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. - 2-e u3a., nepepad. u
nom. - Mocksa: U3mparensctBo FOpaiit, 2023. - 507 c. - (Ilpodeccrnonansuoe oOpazoBanue). -
ISBN 978-5-534-01209-5. - Tekct: anexkrtponHblii // OOpas3oBarenbHas mmiardopma HOpaiit
[caiiT]. - URL. https://urait.ru/viewer/himiya-513537

5. Pocun, U. B. Xwumusa. YueOHUK W 3aJa4HMK: JJIs1 CPEIHETO MPOPECCHOHAIBHOTO
obpazosanus / U. B. Pocun, JI. . Tomuna, C. H. ConoBseB. - Mocksa: M3natenscTBo IOpaiir,
2023. - 420 c. - (IIpodeccuonansHoe obpazoBanue). - ISBN 978-5-9916-6011-2. - Tekcr:
anekTpoHHbld  //  OOpa3oBarenpHas  minatdopma  MOpaitt  [cait]. - URL:
https://urait.ru/book/himiya-uchebnik-i-zadachnik-512022

JlonoJiHUTe/IbHbIE UCTOYHUKH

AuncdunorenoBa, M. B. Xwumus. bazoBwiii ypoBenn: 10—11 kmaccel: y4eOHUK is
cpenHero obmiero oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Tlonkos. - 2-¢ u3j.,
ucnp. u jom. - MockBa: U3narensctBo HOpaiit, 2023. - 290 c. - (OOmeo06pa3oBaTenbHbIN
k). - ISBN 978-5-534-16098-7. - Tekct: snmextpoHHBIH // OOpa3oBarenbHas ImiaTdopma
FOpaiir [caiiT].- URL: https://urait.ru/viewer/himiya-bazovyy-uroven-10-11-klassy-530422
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

TACIATITAHBI

PesyabTaTsl 00yyeHus

MeToabl OIEHKH

[1P61-34

Texymuit KOHTpOJb: [IpoMexxyToUHOE TECTUPOBAHUE
(TeopeTudeckoe)

OneHka pe3ynbTaToB BBIIOIHEHUS IPAKTUYECKUX 3aHITHH
O1eHKa yCTHBIX MHUBHUyaJIbHBIX OTBETOB
[TpomexyTouHas arrecranus: JuQepeHIMpPOBaHHBIN 3a4eT

[1K4.2

OreHKa pe3ybTaTOB BHITIOJHEHUS MPAKTHYECKUX 3aHATHI
Hrorosoe ornernBanne quddepeHImpoBaHHBIN 3a4eT

JIP1.1-1.7;2.1-2.3;3.1-
3.5;4.1;5.1-5-3;6.1-
6.4,7.1;7.8;7.9;7.10;
8.1-8.3
VIIa1.1-1.6;2.1-2.4;3.1-
3.5

VKnl.1-1.4;2.1-2.6
VPnl1.1-1.7;2.1-2.7;3.1-
3.4

OKO04;07

Tekymuii KoHTposib: KOHTpONbHOE TeCcTUpOBaHUE,
[IpomexxyToUHOE TeCTUPOBAHKE

OueHka pe3yapTaToOB BBIITOJIHEHUS IPAKTUYECKUX 3aHATUN
Or1eHKa YCTHBIX MHIUBUAYAIbHBIX OTBETOB
[IpomexyTtouHas atTectanus: nudepeHIIpOBaHHBINA 3a4eT
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