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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJIMHDbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meo6pazoBarenbHas guciuuinHa COO.01.07 «Xumusy» sBiaseTcss 00s13aTeIbHON 4acThIO
0011e00pa3oBaTeIbHOTO KA 00pa3oBarenbHOi nmporpammsl B cootBeTcTBHM ¢ PI'OC CIIO mo
crienanbHocTH 21.02.19 3emiieycTpoiicTBoO.

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI :
1.2.1. Heap u 33291 JUCHHUILINHDI

Ilens — dopmupoBaHHE Yy CTYIEHTOB XHMHYECKOM COCTaBIIAIOLICH €CTeCTBEHHOHAYYHOMN
KapTUHBI MUpa KaK OCHOBBI MPUHATHUS PELICHUM B KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOTO IOBE/ICHUS B IPUPOJIHON Cpejie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXalollel cpeae, LEeJOCTHOM HaydyHOM KapTHHBI MHpA, B3aWUMOCBS3H U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XUMHUYECKMX  peaKklMi, IUIaHUpOBaTb M  HMHTEPIPETUPOBAaTh  PE3YNbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEIECHUS XMMUUYECKHX 3KCIIEPUMEHTAIBHBIX UCCIEIOBaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U 1HoaGopaTopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U 0000IIATh
UHPOPMALIMI0 XUMUYECKOTO XapaKTepa U3 Pa3iINuHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKU U TEXHOJIOTUI
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOU cep.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOeHHUSI 0011e00pa30BaTeJbHON AUCHMILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

2.1 O6mue pe3ynbTaThl.

2.1.1 JInyHOCTHBIE PE3yIbTATHI:

1) B chepe TpaskJaHCKOTO BOCIIUTAHMSI: OCO3HAHHUS O0YYAIOIIUMHUCS CBOMX KOHCTUTYIITHOHHBIX MPaB
1 00sI3aHHOCTEH, yBaXKCHHUS K 3aKOHY U TPABOTIOPSIIIKY;

MPEICTABICHHUS O COLMAIBHBIX HOpMax M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENILHOCTH MPU CO3JIaHUH YYeOHBIX MPOEKTOB, PEIICHHN
yUeOHBIX M TIO3HABATEIBHBIX 33/1a4, BBITOJTHECHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W NPHUHUMATh MOTHBBI, HAMEPEHUS, JOTMKY W apryMEHTBl IPYyTruxX IpHU
aHaJM3€e pa3IuYHbIX BUIOB y4eOHOU AeATENbHOCTH;

2) B cdepe NaTpHOTHIECKOTO BOCIIUTAHHS: [IEHHOCTHOTO OTHOIIEHHS K HCTOPUIECKOMY U HAyYHOMY
HacJIeINI0 OTEUYECTBEHHON XIUMUU;

YBaXEHHUS K MPOLECCY TBOPUECTBA B OOJIACTH TEOPHMH M TPAKTHYECKOTO HPUMEHEHHsS XUMHH,
OCO3HAHUS TOTO, YTO JIOCTHIKEHHSI HAyKH €CTh pe3yJbTaT JUIHTENBLHBIX HAONIOJCHUH, KPOTOTIUBBIX
IKCIEPUMEHTATBHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/Ia YYEHBIX H PAKTHKOB;

WHTEpeca M IO03HABATEIbHBIX MOTHMBOB B IOJYYCHHWU U TOCIEAYIOIIEM aHajin3e HUHPOpManuu O
MEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XMMUU;

3) B cdepe AyXOBHO-HPABCTBEHHOTO BOCIHTAHMS: HPABCTBEHHOTO CO3HAHUS, DSTHYECKOTO
MIOBEICHUS;

CIOCOOHOCTH OILIGHUBATH CHUTYalllW, CBS3aHHBIE C XHUMHUYECKUMH SIBICHUSMH, U TPUHUMATDH
OCO3HaHHBIE PEIICHMSI, OPUEHTHPYACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE TIOBEACHUE U MOCTYIKM CBOUX TOBApHILEH C MO3UINN HPAaBCTBEHHBIX U
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IIPaBOBBIX HOPM U OCO3HAHME IOCJIEACTBUI 3TUX ITOCTYIIKOB,;

4) B cdepe GopMupoBaHUS KyIbTYpPhI 3I0POBBS: TIOHUMAaHUS [IEHHOCTEH 310pOBOTO M 0€301macHOTO
o0Opa3a >Ku3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (U3MYECKOMY U
TICUXUYECKOMY 370POBBIO;

COOJFO/IEHUST TIPaBWJI OE30TMIACHOTO OOpAIEHHs C BEIIECTBAMH B OBITY, ITOBCEIHEBHOW XM3HU U B
TPYIOBOH EATEIBbHOCTH;

MOHUMAaHUSl LEHHOCTU MPAaBWJI HWHAWBUAYAIBHOTO M KOJUIEKTUBHOTO O€30TacHOTO MOBEICHUS B
CUTYyalUsX, yTPOKAIOIINX 30POBBIO M KHU3HHU JIIOJCH;

OCO3HAHUS MOCJEACTBUH M HENPUSATHSA BPEOHBIX NPUBBIYEK (YIOTPEOICHHUS aJIKOTO0JIs, HAPKOTHKOB,
KypeHHs);

5) B cdepe TpyAOBOrO BOCIUTAHMSA: KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-
HCCIIEIOBATENbCKOM AEATENBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYIUX BUIAX AEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPaKTHYECKHX 3a7ad COLMAILHON HANpaBIEHHOCTH (B
paMKax CBOero Kjacca, HIKOJbI);

HHTEpeca K MPaKTHYECKOMY M3Y4EHHIO Npodeccuil paslnyHOro pojaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HaHUH M0 XUMUH;

YBa)XEHUS K TPYAY, JIOJSIM TpyJa U pe3yjbTaTaM TPYAOBOIl IeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHIMBHIYaJbHOH TpaekTopun oOpa3oBaHus, Oynymien
npodeccu M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 0011ecTBa;

6) B chepe IKOIOrMYECKOTO BOCIIUTAHHMS: IKOJIOTUYECKU 1IeTIECO00pa3HOr0 OTHOMICHUS K MPUPOJIE,
KaK UCTOYHHUKY CYIIECTBOBAHU KU3HU Ha 3eMJIe;

MOHUMaHUS TI00aTFHOTO XapaKTepa IKOIOTUIECKUX MPOOIIeM, BIHSIHUSI SKOHOMHUUECKHX TPOILIECCOB
Ha COCTOSIHME MPUPOAHOMN U COLIMAIBHOMN CpEeibl;

OCO3HAaHUS HEOOXOAMMOCTH HWCIOJb30BAHUS [OCTIDKCHMH XHMHHM [UIl DEIICHUs BOIPOCOB
PanKOHATBHOTO MPUPOAOIIOJIE30BAHHUS;

AKTMBHOTO HENPUSTHS ACUCTBUM, NPUHOCALIUMX BPEN OKpPYXKArOUIEH IPUPOAHON cpene, yMEHMs
MIPOrHO3UPOBATh HEOIArONpHUATHBIE SKOJIOTWYECKHE TOCTENCTBUS MpEANPUHUMAEMBbIX JEHCTBUH U
NpeOoTBpaIaTh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKONW KYJIBTYpbI, ONBITA AESTEIbHOCTH
9KOJIOTMYECKOM HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMM B MO3HABATEIbHOW, KOMMYHUKAaTUBHON
Y COLIMAJIbHOM MPAKTUKE, CHOCOOHOCTH M YMEHUS aKTUBHO MPOTHUBOCTOSITH HJIE0JI0THU XeMO(poOuH;

7) B TIOHMMaHMM LEHHOCTH HAYYHOrO IIO3HaHMA: C(HOPMHUPOBAHHOE MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTHK;

MOHUMAaHUA creun(UKN XUMHUHM KaKk HayKd, OCO3HAHHs €€ POJIM B (OPMUPOBAHUHU PALMOHAIBHOIO
HAYYHOTO MBILUICHUS, CO3JaHUM LEJIOCTHOIO MNPEACTAaBICHUS 00 OKpPYKAIOIIEM MHpE KaKk O EIMHCTBE
NPUPOABI W YENIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W PEHICHWU MpoOJieM COXpaHEeHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOexneHHOCTH B 0c0o00H 3HAYMMOCTH XUMHM [JIi COBPEMEHHOHW IHMBHMJIM3AaLMU: B €€
TYMaHUCTHYECKOM HAIIPaBIIEHHOCTH W Ba)XHOW POJHM B CO3/JaHUM HOBOHM 0a3bl MaTepUalbHON KYJbTYpHI,
peleHny TIo0anbHBIX MpoOJeM yCTOWYMBOTO Pa3BUTHS 4YEJIOBEUYECTBA - CHIPhEBOW, JHEPreTUYECKOM,
MUIIEBOH M HKOJOTMYECKOH O€30MacCHOCTH, B Pa3sBUTUU MEIHLMHBI, 0OECHEYEHHH YCIOBHH YCHEIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(POPTHON JKU3HHU KaXKAOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TMOHMMAHHWS CYIIHOCTH METOJOB TO3HAHUS, MCIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJb30BaTh IMOJy4YaeMble 3HAHUS UIA aHalu3a U OOBSCHEHUS
ABJICHUH OKPYXAIOIIEr0 MHPa W NPOMCXOMSLIMX B HEM H3MEHEHHWH, YMEHHUs aenarb 00OCHOBaHHBIE
3aKIIFOYEHUS] Ha OCHOBE HAYYHBIX (DAaKTOB W WMEIOIIUXCS JAHHBIX C IEJIBI0 TOJNyYEHHs JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XUMHUYECKHE 3HAHUS [UIS pEHIeHUs mnpobieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

WHTepeca K TTO3HAHUIO U MCCIeI0BATEILCKON eI TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPBIBHOMY 00pa30BaHHIO M caMOOOPa30BaHHIO, K aKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHMH 110 XUMHUH B COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TPy/ia B pa3iIM4YHbIX cepax npodeccrHoHambHOM IesITeTbHOCTH.

2.1.2 Tlo3HaBaTenbHBIE YHUBEpCAJIbHbIE Y4eOHBIE AEHCTBUSA, KOMMYHHKATHBHBIE YHUBEpCAJIbHBIE
yueOHbIe AEHCTBHS, PEryIATHBHBIC YHUBEPCAIbHBIC YUeOHbBIE JEHCTBU, COBMECTHAS JIESATEIHHOCTD

a) 0a30Bbl€ JOrMYECKHUE NEHCTBHS KaK 4acTb I103HABATEJIbHBIX YHUBEPCAJIBHBIX YU€OHbBIX J1eHCTBUIL:
CaMOCTOSITETIbHO (POPMYJIMPOBATE U AKTyaIM3UPOBATh [IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;



OTIpENIENATh LEeTN NEATEeIHLHOCTH, 3ajaBas MapaMeTphl U KPUTEPUU HX JOCTIHKCHHS, COOTHOCHUTH
PE3yIBTATHI ICATENHHOCTH C TIOCTABICHHBIMH IEJSIMU;

HCIIOJIb30BaTh MPH OCBOCHHM 3HAHWM NMPUEMBbI JIOTHYSCKOTO MBIIUICHUS - BBIJCIATh XapaKTePHBIC
MPU3HAKU TIOHATUH W YCTAaHABJIMBATH WX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIONIUE TOHSATHUS IS
O0OBSICHEHHSI OTACIBHBIX (DAKTOB M SIBICHHUM;

BBIOMPATHh OCHOBAHUS M KPUTEPUH TS KIIACCH(PUKAIIAN BEIIECTB M XUMHUIECKHUX PEAKITHH;

yCTaHABIMBATh MPUUNHHO-CIICICTBCHHBIC CBSI3U MKy U3y4acMbIMU SIBJICHUSMU;

CTPOHUTH JIOTHYECKHE PpACCYXACHUS (MHIYKTHBHBIE, ICIyKTHUBHBIC, [0 AaHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYIHPOBATH BEIBOJIBI U 3aKITIOUCHHUS,

MPUMEHATH B TPOIIECCE TO3HAHUS, MCIOJIb3YyEeMbIe B XUMUU CHUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
MPeoOpa3oBbIBATE MOJICIBHBIC TPEACTABICHUS - XHUMHYCCKUN 3HAK (CHMBOJ) 3JICMCHTa, XUMHUECKas
¢dopMyna, ypaBHEHHE XUMHYECKON peaklnu - MPU pPEelIeHnH y4eOHBIX MO3HABATEIBHBIX W MPAKTUIECKIX
3aja4, NMPUMCHAITh Ha3BaHHBIC MOJICIILHBIC NPEACTABICHUS IS BBIABICHHUS XapaKTEPHBIX IPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUUCCKHUX PEaKIIUH.

0) 0a3z0BBIE HCCIENOBATEIbCKUE ACHCTBUS KaK YacCTh MO3HABATEIHHBIX YHUBEPCAIHHBIX YIEOHBIX
JIEHCTBUIA: BIIaJIeTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB i XUMHUECKUX PEaKITHIi;

(hopMyIMpOBaTh IIENIM W 3aJa4d WCCIICOBAHUS, UCIIOJB30BATh MOCTABICHHBIE M CAMOCTOSTEIBHO
chopMyITMpoBaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS ¥ OCHOBBI TSI (HOPMUPOBAHUS THITOTE3BI
TI0 MTPOBEPKE MPABUIIHBHOCTH BBICKA3BIBAEMBIX CYKICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U NIPOBEACHUS YICHUYCCKHX YKCIICPUMEHTOB,
COBEPIICHCTBOBaTh YMEHHWS HaOJII0JIaTh 3a XOJOM IPOIECCa, CAaMOCTOSATENBHO IMPOrHO3UPOBATH €ro
pe3ynpTaT, (QOpPMYJIHpPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHUTEIFHO JIOCTOBEPHOCTH PpE3YJIbTATOB
HCCJICIOBAHNUS, COCTABJIATh 00OCHOBAHHBIN OTYET O MPOACIaHHON paboTe;

MPUOOpETaTh OMBIT YYCHHYECKON MCCICIOBATCIBLCKOM M TPOSKTHOW JCSATECIBLHOCTH, IMPOSIBIATH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITENIbHOMY TIOMCKY METOJOB pEIIeHHS MPaKTHUECKUX 3a/ad,
MIPUMEHEHUIO Pa3IMIHBIX METOJOB MTO3HAHMSL.

B) yMeHHsS paboTaTh C HWHGpOpPMAIMEH KaK 4YacTh IMO3HABATCJIBHBIX YHHBEPCAIBHBIX YYEeOHBIX
JICHCTBUI: OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHGOpMAIUHU (HAYyYHO-TIOMYJIApHAs JIUTepaTypa
XUMHYECKOTO COJIEpXaHMs, CIPaBOYHBIE MOcoOWs, pecypchl MHTepHeTa), aHaNM3UpOBaTh HH(DOPMAINIO
pa3jvuHBIX BUAOB W (OpPM  NPEACTABICHHUS, KPUTHUYECKH OIICHMBAaTh €€ JIOCTOBEPHOCTh M
HENPOTUBOPEUNBOCTb;

(hopMyIMpoOBaThH 3aMpOCHl U MPUMEHATH Pa3IMYHbIE METOMBI MPH TMOWCKe W 0TOOpe MH(pOpManuy,
HEOOXOMMOH JIJIsl BBITTOJTHEHMSI YIeOHBIX 3a/1a4 OMPEIeIIEHHOTO TUTIA;

MPUOOPETATh OIBIT UCIIOJIL30BaHMS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH M Pa3IUUHBIX
IMOMCKOBBIX CUCTEM;

CaMOCTOSITeTIhHO BEIOMpATh ONTHMAaJbHYIO (hopMy mpezacTaBieHUs HHPopManuu (CXeMbl, TpaduKy,
JarpamMMmebl, TaOJIUIIbI, PUCYHKH U JAPYTHUE);

WCTIONB30BaTh HAYYHBIM S3bIK B KayeCTBE CPEJCTBAa MpU paboTe ¢ XMUMHUYECKOW HH(OpMaIrei:
MPUMEHATh MEXNpeAMeTHble ((pu3udeckne ¢ MareMaTHYecKWe) B3HAKH W CHMBOJBI, (OPMYIIBI,
ab0peBUaTyphl, HOMEHKIIATYPY;

KCIIOJIb30BaTh M MTPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISIHOCTH.

T') OBJIaJICHIE YHUBEPCATEHBIMA KOMMYHUKATUBHBIMH JCHCTBUSMHU:

3aJlaBaTh BOMNPOCHl IO CYMIECTBY OOCYXJaeMOM TeMbl B XOJA€ JAHajora W/WIA JUCKYyCCHH,
BbICKa3bIBaTh ujaeH, (OPMYJIHPOBATh CBOW MPEAJIOKEHHS OTHOCHTEIbHO BBIIOJHEHMS MPEIIOKESHHOM
3a7a4H;

BBICTYNaTh C TMpPE3CHTAlMeH pe3yJIbTaTOB II03HABATENIILHOW  JEATENLHOCTH, ITOJTYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHMKAMH IIPH BBIMOJHEHHH XHUMHUYECKOI'O JKCIEPUMEHTA,
MPAKTHYECKOM pabOThI M0 UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealH3allMi y4eOHOIro MPOESKTa U
(hopMyITUpPOBaTH BBHIBOJABI 10 pPE3yJIbTaTaM IPOBEJCHHBIX HCCIEIOBAHUN IYTEM COTJIACOBAaHUS TMO3HMIUN B
X0/ 00CYXIeHUs U 0OMEHA MHCHHUSIMU.

yYMEHHsI OOIIEHHUS KaK 4aCTh KOMMYHHUKATUBHBIX YHHBEPCAIBHBIX YUCOHBIX JCHCTBUI:

1) OBJIaJIcHUE YHUBEPCAIBHBIMH PETYIATUBHBIMU JICUCTBUSMU:

CaMOCTOSITETIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO MO3HABATEIBHYIO ACSITEIBHOCTH, OMPEICissl
ee IeJU U 3aja4i, KOHTPOJIMPOBATh M M0 MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATh MPEIaraeMbli ajirOPUTM
JICHCTBUM TIPU BBIMOJIHEHUM Y4YEOHBIX M HCCIICIOBATEIbCKUX 3ajay, BbIOMpaTh Hauboisiee 3((EeKTHBHBIM
CIOCO0 WX PEIICHUS C YIeTOM IOJTyYeHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAX;

OCYITIECTBIIATH CAMOKOHTPOJIb CBOEH JESITEILHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIICHKH.

2.2 O0s3aTeIbHBIMHU TUCIUILUIHHAPHBIME PE3yJIbTaTaMU CUUTATh:



2.2.1 IlpenMeTHBIC pe3ynbTaThl OCBOCHHS:

1) copMHpPOBaHHOCTh TPEICTABICHUI: O XHMHYECKOW COCTABIAIONIEH €CTeCTBEHHOHAYIHOM
KapTUHBI MHpA, POJU XUMHH B MO3HAHHWH SIBICHHUIA NPUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIUOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW Ui pEHICHUs] MpPaKTUYeCKUX 3aaad |
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

2) BUAJICHHWE CHCTEMOW XMMHYECKHUX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIIONATAIOIINE TOHSTHS
(XMMHYECKHIA JJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-2JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHWS, XUMHUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA OOBEM, YTIIEPOAHBIN CKeleT, (yHKIHOHAIbHAS TPYIIa, PAIUKall, H30MEPH,
M30MEPBI, TOMOJIOTHYECKUI psAZ, TOMOJIOTH, YIIEBOJOPO/bl, KUCIOPOJA- U a30TCOJEpKaIlINe COEIUHEHMUS,
OHMOJIOTMYECKN aKTHUBHBIE BellecTBa (YTJIEBOJBI, JKUPBI, OCIKH), MOHOMED, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE ~ COCIUHEHHSA, KPUCTAJUIMYECKash pEemIeTKa, THIBl XUMHYECKHX  peaKmui
(OKHCIUTENFHO-BOCCTAHOBUTENFHBIE, 9K30- M DHIOTEPMUYECKHE, PEaKUUH HOHHOTO OOMEHa), pacTBOp,
3JEKTPOJIUTHI, HEATEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs AUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peakiui, XUMHYECKOEe PaBHOBECHE), TEOPHH W 3aKOHBI (T€OpHUS XHUMHYECKOTO CTPOSHUS
oprannyeckux Bemects A.M. byTnepoBa, TeOpus AJIEKTPOIUTHYECKON AUCCOLUALUHU, IEPUOIUUECKUI 3aKOH
JA.U. MenneneeBa, 3aKOH COXPaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYCCKHMA S3BIK XHUMHH,
(haKTOMOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0€30ITaCHOM MCIIOIb30BaHUH BaKHEHUIIIIX
HEOPraHWYECKNX U OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKON MEATETFHOCTH YEI0BEKa;

3) chopMUPOBAHHOCTh YMCHHI BBISBISATH XapaKTEPHbIC MPH3HAKK M B3aUMOCBS3b H3yUYCHHBIX
HOHﬂTHﬁ, IMPUMCHATH COOTBECTCTBYIOIIMEC MOHATUA IIPU OIMUCAHUH CTPOCHUA U CBOMCTB HCOPraHUYCCKUX U
OpPTaHMYECKUX BEIIECTB M WX IMPEBPAICHHU; BBISBISITh B3aUMOCBA3h XUMUYECKUX 3HAHUN C TMOHATHUSIMHU U
MMPEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IPCIMCTOB,

4) cpOpMHPOBAHHOCTh YMEHHM HKCIIOJIb30BaTh HAUMCHOBAaHUS XMMHYCCKUX COCIMHEHUH

MEXIYHAPOIHOTO COI03a TEOPETUYECKOW M TMPHUKIATHOW XMMHHA W TPUBHAIBHBIE HA3BaHUS BAKHEUIINX
BelIecTB (ITHIIEH, alleTHIIEH, TIINIEPHH, PeHO, (hopManbaerul, YKCyCHas KICIIOTa,
TJIMIOUH, yrapHLIﬁ ras, yrHGKHCJIBIﬁ ra3, aMMHaK, raimcHas U3BCCThb, HErai€Hasa U3BCCTh, IIMThECBAsA COAa U
JIpYTuX), COCTaBISATH (DOPMYJIBI HEOPraHWYECKUX M OpPraHWYECKUX BEUIECTB, YPaBHEHHS XHUMHYCCKHX
peakiuii, OOBSICHATH WX CMBICH, TIOATBEPXKIATh XapaKTEepPHbIE XWMHUYECKHE CBOWCTBA BEIIECTB
COOTBCTCTBYIOIIIMMHU SKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/II‘;I XUMHYECCKUX peaKum‘/'I;

5) chopMHpPOBaHHOCTh YMEHHUH yCTAaHABIMBATH MPUHAJICKHOCTh M3YyYCHHBIX HEOPraHUYCCKUX U
OpPraHMYECKUX BEIIECTB K OMPEAENCHHBIM KJIaccaM W TPYIIaM COSJUHEHHN, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOWCTBA; OMPEACNATh BUIBl XUMHUYECKUX CBS3eH (KOBaJIEHTHas, WMOHHAS, METaJTHYecKas,
BOIIOpOI[HaSI), TUITBI KPUCTATNIMYCCKUX PCHICTOK BEIIECTB; KJ'IaCCI/I(I)I/IHI/IpOBaTL XUMUYCCKUEC pCaKIIU,

6) BlaJeHWE OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHWSA BEUIECTB M XHUMHUYECKUX SBICHUH
(HabmroneHne, n3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHIE);

7) chOopMHPOBaHHOCTh YMEHHH MPOBOJUTH pPAcuUeThl MO XMUMHUYECKUM (OpMyJiaM U YpaBHEHHUSM
XUMHNYECKHUX peaKum‘/'I C HCIIOJIB30BAHUEM (bl/ISI/IIIeCKI/IX BCJIIMYUH, XapaKTCPpUIYIOIIUX BCHISCCTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMajbHBIE YCJIOBHs) Ta30B, KOJIMYECTBA BEIECTBA;
HCIIOJIb30BaTh CHUCTEMHBLIC XWUMHWYCCKHUC 3HAHHUA I TPHUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX XHU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMECHCHUEM;

8) chopMHPOBaHHOCTH YMEHHMH IJIAHUPOBAaTb M  BBHIMOJHATH XHMHYECKUH OKCIEPHUMEHT
(IpeBparieHusl OpraHMYeCKUX BELIECTB MPHU HArpeBaHUM, MOJYYEHHE STWIIEHA M HM3YYE€HHE €ro CBOICTB,
KaueCTBEHHbIE pEaKIWHd Ha alpIETHABI, KpaxMmall, YKCYCHYI0 KHCIOTY; JAEHaTypamnus OeiIKoB THpu
HarpeBaHuM, [IBETHBIC pPeaKUK OEJIKOB; MPOBOAUTH PEaKLMM HOHHOTO OOMEHa, ONPEAEISTh Cpeay BOAHBIX
pacTBOpOB, KayeCTBEHHbIE PEaKkUWU Ha Cyibdar-, KapOOHAT- W XJIOPHIA-aHHUOHBI, HA KATHOH aMMOHHS;
peraTh 3KCIepUMEHTAIBHBIC 331291 110 TeMaM "MeTaisr" 1 "HeMeTtamuiel'") B COOTBETCTBUH

Ocoboe 3HaueHue JUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07



Tabmuma 1 — [Tnaaupyemelie pe3ynbTaThl OCBOSHHS 0011e00pa30BaTeIbHON JUCIIUTLITMHBI

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEILHO (dhopMyIMpoBaTh u
aKTyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NN
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111eHMS;

- OINpenensaTh e NeATeNbHOCTH, 3aJaBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUKCHUA,

- BBISABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHHSIX;

- BHOCHTh KOPPEKTHBBI B JEATEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YNHTATOB IEIISM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPHU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-

Kon u IlnanupyemMble pe3yJjbTaThl 0CBOECHHS THCIUILIHHBI

HaNMMeHOBaHHe

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM

OK 01. | B yacTu TPyA0BOr0 BOCIIUTAHUSA: - BJIAJEThb CHCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas  BKJIIOYACT:

BriOupath - TOTOBHOCTb K TPyAy, OCO3HaHHE IEHHOCTH | OCHOBOMOJAralolue MOHATUSA (XMMHYECKUN AJIEMEHT, aToM, JJIEKTPOHHAS

CIocoObI MacTepeTBa, TPy oIooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,

pemieHuss 3ajay | - TOTOBHOCT K aKTUBHOW [CATENIBHOCTH | BaJIeHTHOCTb, 3JIE€KTPOOTPHLATENLHOCTh, CTENEHb OKUCJIEHHUs, XUMHYecKas

npodeccHoHaIbH | TEXHOJOTHYECKOH 1 COLMATBHOHN | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YITIEpPOIHBIA CKENIET,

oif iesTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHULMHPOBATS, (GyHKIMOHATBHAS TPYIIA, PaIuKall, U30MEPHUs, U30MEPbI, TOMOJIOTUICCKHI

npUMeHHTENpHo | [VIAHUPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMoIOrH, YIiaeBoLOPOIbI, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHUS,

K pasiuyHply | TAKYIO ACATCILHOCTD, OMOJIOTHYECKH AKTUBHBIE BEIECTBA (YIJIEBOIbI, KMPBI, OEIKM), MOHOMED,

KOHTEKCTaM ) HHTEpeC K- PasTMuHBIM chepam MOJIUMEP, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISIPHBIC  COCAMHCHWSI,
HPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTAJNTNYECKasi PEIIETKA, THIbI XUMHUYECKUX pPeakluud (OKHCIUTEIbHO-
OBjajieHne YHUBEPCAJbHBIMH  YYeOHBIMH

BOCCTAaHOBUTENbHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKIIUU HOHHOTO 00MEHa),
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHYECKAs TUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKIK, XUMUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Juccounuanuy, nepuoaudeckuil 3axkon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHHU, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€30M1aCHOM HCII0JIb30BaHUH
BaXHEHIIMX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHITh COOTBETCTBYIOIME MOHATHS IIPU ONMUCAHUHM CTPOCHMUS
U CBOMCTB HEOPraHMUYECKUX W OPraHMYECKHX BEIECTB M UX MpPEBpaLICHHI;

BBISIBJIATH ~ B3aUMOCBA3b  XMMHYECKMX 3HaHUM C  TOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOW M NPUKIAJHOM XHUMHU U

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerun, YKCycHas KHCIIOTa, TJMIMH, YrapHbId ras,




HCCIIEN0BATEIbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3pelleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3aaavy, BbIABHUI'ATh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIs  J1OKa3aTeslbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS;

- aHaIM3MUpOBaTh I[OJYYEHHbIE B  XOJe
pelleHnsl 3aJaud  pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh ~ HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
[IO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTu
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIBIN a3, aMMMAK, TalleHasl U3BECTh, HETralleHasi U3BECTh, ITUThEeBast
cojla U JpYyrux), COCTaBIATh (POPMYJbl HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHCHHS XHMUYECKHX pEaKIHid, OOBACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIEKHOCTh M3YUYEHHBIX HEOPraHMUYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)XKHEWILIME CBOMCTBA; OMNPEIENIATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCU(DUIIMPOBATh XUMHUYECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJICHUI NPUPOBL; O MECTE U 3HAYCHUU
XUMHA B CHCTEME ECTeCTBEHHBIX HAayK M €€ pOoJii B OOECIeYeHHH
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA: B pEIIEHUH MPOOIeM SKOJIOTHYECKO,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MaTE€pHUaIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00ECIIEYeHUN
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmiell KynIbTypbl 4eEJIOBEKa, a TakKe HKOJOTHYECKHM OOOCHOBAHHOTO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJAJETb CHCTEMOM XMMMYECKHX 3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE aToMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBS3M), MOJSIpHAas KOHLEHTpalus, CTPYKTypHass Qopmyna, uzomepus
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PaCTBOPHI

(MCTUHHBIE,  JMCIEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIINKU, DJIEKTPOJIN3, KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHUSI O CTPOCHHUM BEIIECTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; THPEJCTABICHUS O




MEXaHU3MaX XMMHUYECKUX pPEaKLMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MOIYYCHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOH JEATEIHHOCTH YeJIOBEKa; OOIINX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE ITPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHUaKa, METaHoJIa, IepepadoTKu He(TH);

- YMEeTh NPOBOAMTH PACUYEThl MO XMMHUYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PH3UUECKUX BEIUYMH (MAacChl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUID XMMHYECKOU
dopMynbl BelecTBa; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa peaklyu, €CJIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE pacTBOPa
C ONpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOro BEIIEeCTBA WIM JAHO B
n30bITKE (MMEET MPUMECH); PacyeThl MAaCCOBOW MJIM OOBEMHOH J0JIH BBIXO/1a
IPOAYKTa PEAaKIMU; pacueThl TEIUIoBOro »¢dexra peakuui, 0OBEMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIABIIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, IPUMEHITh COOTBETCTBYIOLME MOHITHUS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHX U OPraHMYECKHX BELECTB U HUX IPEBPALICHMUI;
BBISIBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU WU
NpeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO OHUMAaHMS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHYECKHE 3HAHHsS Uil OOBSICHEHUS M MPOTHO3UPOBAHMS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAVUHEHHM
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE Ha3BaHUs BELIECTB, OTHOCSIUUXCS K H3Y4YEHHBIM Kilaccam
OpraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY JUIi COCTaBJeHHsS (OpMyn HEOpPraHHMYECKHUX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
pEeaKIMi U PACKPBIBATh UX CYLUIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUSI MIEKTPOHHOIO OajlaHCa 3THUX PEeaKIHid;
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peakiuii HOHHOTO OOMEHa IyTeM COCTAaBJICHHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPaBHEHUM; peaKlnil TUAPOIN3a, PEAKIUMA

KOMILIEKCOOOpa3oBanus (Ha TpUMEpe TUAPOKCOKOMIUIEKCOB LWHKA H
ATIOMHUHUS); MOJATBEPKJIAaTh XapaKTepHble XMMHYECKHUE CBOWCTBA BEILECTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKUE PEaKIUU, CAMOCTOSATEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH
JUIsl Kiaccu(UKaluu U3y4aeMblX XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIPOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJIM; YTJIEBOJIOPOABI, NPOCThIe 3(GUPHI, CHUPTHI, (PEHOJBI, ANbICTHIBI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIC d(UPHI, )KUPBI, YIIIEBObI, AMUHBI,
AMUHOKUCIIOTHI, ONTKH); IPUMEHSTh 3HAHUS O COCTaBEe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN NPOTEKAHUS XUMHUYECKMX PEaKLHUHd U IPOTHO3UPOBAHMS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIAaThb Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BJIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJax; a TakkKe OT OCOOCHHOCTEH peaju3alMy pa3indHbIX
MEXaHU3MOB NPOTEKAHUSI peaKLnii;

- YMETb XapaKTepHU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y)XKJICHHOM COCTOSIHUM) M HMOHOB XHMHYECKHX DJIeMeHTOB 1 - 4
nepuonoB Ilepuonnueckoit cucremsl .M. MeHnneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HcIoyb3ys mouatusa "s", "p", "d-anmekrponnsie" opbOurtanmu,
HHEPreTUYECKUe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMM COEIMHEHUH MO MepuojaM U
rpyInmam;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpeiacTBa
MOKCKA, aHAJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha  JMasore KYJIBTYP,

- yMeTh IUIAHUPOBATh W  BBINONHATH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEIIECTB TIpPU HArPEBAHHUM, MOJIYYEHHUE
ATUJICHA U M3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MW HA aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KHCJOTYy;, JeHarypauus OCIKOB TpH HarpeBaHuH,
IIBETHBIC pEAaKIMU OEIKOB, TMPOBOJAWTh PEAKIMK HOHHOTO OOMEHa,

11




u
UHTEPIIPETaluU
uHpOpMALIUU U
nH(pOpMaITMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol IeATEbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KYJIBTYpPhl Kak  CpeacTBa
B38,I/IMO[[GfICTBPI51 MCXKAY JIIOJAbMU U ITO3HAHUSA
MHUpA;

- OCO3HaHUE LIECHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTH  OCYLIECTBIISATH
IIPOECKTHYIO U HCCIIE0BATEIIBCKYIO

JeSITeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJy4YeHUs! HH(GOpMaLUn
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
nH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
YYETOM Ha3Ha4YeHHs HWH()OpMAIH U IEIEeBOM
ayTUTOPUH, BBIOUpPAs ONTHUMAIbHYIO (GopMy
MIPE/ICTaBICHUS U BU3YyalIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
nHpOpMAIINY, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIOJNB30BaTh CPENCTBA WH(POPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/a4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

OTIPEICIIATh CPEy BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha CyIb(aT-,
KapOoHaT- M  XJIOPUI-aHHOHBI, HAa KaTHOH aMMOHHS;  peuaTh
JKCIIEpUMEHTANIbHbIE 3adaud mno Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBUJIAMU TEXHUKH O€30MaCHOCTH MpHU OOpalleHHH ¢
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBAaHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3aMncy ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMYITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- yMeTh aHAJIM3UPOBATh XHMHUYECKYI0 HMH(OPMAIHIO, MOIy4aeMyl U3
pPa3HBIX HCTOYHUKOB (CpeICcTB MaccoBod uH(popmaiuu, cetb MHTEpHET M

Apyrue);

- BJIaACTb OCHOBHBIMHU MCTOJAMH HAYYHOT'O II03HAHHMA BCHICCTB H
XUMHUYECKUX  SIBICHUH  (HaOMIoJeHHe,  WU3MEpPEHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMYyIaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHMs JUIsl MPHUHATUS PEHIEeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIECCTBAMU U UX IPUMCHCHHUEM

- YMETb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYeCKHX BEIECTB, KAUeCTBEHHbIE PEAKLIUHU YTIIEBOIOPOIOB Pa3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, pEIIeHHE
HKCHEPUMEHTAIbHBIX 33/a4 [0 pPaclo3HAaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOCHHEM MpaBui 0€30MacHOT0 OOpaleHHs C
BEIIeCTBAaMH U Ja0OpaTOpHbIM 0O0OpyIOBaHUEM, (OPMYIMPOBATH LIEIH

UCCIIEIOBAHMsI, TPEJOCTaBISATh B  pPA3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- YMeThb  OCYIIECTBISATh  LIEJCHANpPABICHHbII TMOUCK  XHUMHYECKOU

uH(pOpMallMM B Ppa3UYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JuTepaTypa, CpeicTBa MaccoBOM MH(popMaiuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpPMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a1a4eii;

- BJIAJIETh CUCTEMOM 3HAHUW O METOJAX HAYYHOIO MO3HAHMS SBICHUU
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- BJAQJAETh HaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMU IPUMEHATH
3amuThl  MHGoOpManuu, WHOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTATbHOM HCCIEAOBAHUU BEIIECTB M JUIS
0€30MaCHOCTH JTMYHOCTH; OOBSCHEHUS XUMHYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B TOBCEIHEBHOM KU3HU;
OK 04. | - TOTOBHOCTD K CaMOpa3BUTHUIO, | - YMETb IUIAHUPOBaThb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CAaMOOIIPEEIICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3aMMO/ICIICTBOB | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
aTh U paboTaTh B | UCCIIEIOBATEIHLCKOMH, MIPOEKTHOMN U | Kpaxmall, YKCYCHYIO KHCJOTy; JeHarypauus O€lKOB NpHU HarpeBaHUH,
KOJUIEKTUBE U | COLIMAJIbHOM JeSATEIbHOCTH; LBETHbIE peakUUU OEIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIPEJEIATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKI[MH Ha CyIb(ar-,

KOMMYHUKATUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHHUPOBATH NeNCcTBUA o ee
JOCTMIKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenensarb poiad C YYETOM MHEHUU
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh W BBHIMOJHATH pPabOTy B
YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE
MOBEJEHUE B  Pa3jIM4HbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaxkeHue, ObITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

- NMPUHUMATh MOTHUBBI U ApPTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSTEIbHOCTH;

kapOOHAaT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTANIbHBIE 3afaunno TemaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBUJIAMU TEXHUKH O€30IaCHOCTH HpU OOpalleHUH ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OpYJOBaHUEM; MPEJCTABIATh PE3YJIbTaThl
XUMHYECKOT0 SKCTIEPUMEHTA B (pOpMe 3aITUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

-yMeTh  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIY4YEHHME U M3YyYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIACCOB UM KHUCJIOPOACOAEPKAIIUX OPraHMYECKUX BELIECTB, pELIECHUE
AKCIEPUMEHTAJbHBIX 33Jad IO pACHO3HABaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJCHHEM IpaBUi 0€301MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIabOpaTOpHBIM 00OpyI0oBaHUEM, (OPMYJIUPOBATh LEIH
UCCIIIOBaHMsI, IPEJOCTaBIATh B  pa3auyHOW  (opMe  pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIINOKU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3HUIUH JIPYrOro 4eJIOBEKa,

OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpYKaroleu
cpenpl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HAHUA 00
U3MEHEHUU
KJIMMarTa,
TIPUHITAITBI
OepexIINBOTO
MPOU3BOJICTBA,
3P PEeKTUBHO
JIeHiCTBOBATh
BUYPE3BBIYAITHBIX
CUTYaITUSX

B 00/1acTH 3K0J0rH1Y4€eCKOro BOCIINTAHMS:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTYpHl, IMOHWMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAHUE U OCYLIECTBJICHUE NEHCTBUU B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMA LeJel
YCTOHMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

- yMEHHME IPOTHO3UPOBaTh HEOIArONpPUSATHBIE
9KOJIOTHUECKUE HOCIEACTBHS
NPEANPUHUMAEMBbIX JEUCTBUM, NpeaoTBpallaTh
ux;

- paciupeHue OIIBbITa JeATeNIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMH yueOHo-

HCCIEA0BATENbCKOM, MPOSKTHOM M COLUATBHON
JeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XHUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAyYHOM KapTUHbBl MHpPA, POJIM XMUMHHM B IO3HAHUM SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUS MPAKTUYECKIX
3a/1a4y ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOIOJATh MpaBUiIa HKOJOTUYECKH I11eJIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKarolllell MPUPOIHOW CpEelbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEUIECTB, IMOHMMAas CMBICI MOKa3aTess
MPEAEIbHON TONYCTUMOW KOHUEHTPALIMH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C MO3UIMI
HKOJIOTUYECKON 0€30MaCHOCTHU TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  YellOBEKa, CBSI3aHHOM ¢  mepepalOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS Il TPUHSTHS TPAMOTHBIX PEIICHUUN
mpo0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OITACHOCTb BOS}IGﬁCTBHﬂ Ha JKUBBIC OpPraHu3MbI
OMNpPCACIICHHBIX  BCHICCTB, IIOHUMAs CMBICI IIOKA34aTCIId npe):[eanoﬁ
I[OHyCTHMOfI KOHLOCHTpalu, W TMOACHATL Ha [MpUMEpaAx CIIOCOOBI

YMCHBIICHUA U NPECAOTBpPALICHUA HUX BPCAHOIO BO3JCHCTBUS Ha OpraHusm
YCJIOBCKaA.
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2. CTPYKTYPA M  COJEPKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoii padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHOM MPOT'PAMMBI JTUCIATLJIAHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

B T.4. Ipo(eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -
TTOJITOTOBKA)

- NPAKTHYeCKHe 3aHATHS 38

B T.4U.

1po(hecCHOHATILHO-OPUEHTUPOBAHHOE COIep KaHKe (IPaKTHUECKas TOArOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHASI aTTECTAUA -

B TOM YHCIJIC:

KOHCYJIbTAallU -

OK3aMCH -

auddepeHunpoBaHHbIN 3aUeT




2.2. Tematndeckuii TIaH U COAEp)KaHUE YICOHON TUCITUTIIMHBI

KosinuecTBO ay1UTOPHBIX YaCOB

BCEro B T.4. B
HaumeHoBaHue pa3jiesioB U TeM (bopme TeopeTu4. fpartH
NPaKTHYeCK u,
oit 0byuenmue 3aHATHA
MOJArOTOBKH
Pa3nen 1. OcHOBBI CTPOEHHsI BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB M IPUPOAA XUMUUECKOHN CBS3H 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nen 2. XuMu4yeckue peakuuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITAN 6 - 2 4
Tema 2.2. DJICKTPOIUTHYECKAS TUCCOIMAIINS U HOHHBIH OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue H CBOIiCTBA HEOPraHUYeCKHX BelllecTB 14 - 8 6
Tema 3.1. Knaccudukanysi, HOMEHKJIaTypa U CTPOCHHE HEOPraHMYECKUX BEILECTB 4 - 2 2
Tema 3.2. u3uKo-XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. nenTudukanys HeOpraHMUECKUX BEIIECTB 2 - - 2
Pa3nen 4. CTpoeHne U CBOWCTBA OPraHUYeCKUX BelleCTB 26 - 14 12
Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHu4eCKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COCUHEHUN 12 - 6 6
Tema 4.3. Vnentudukanysi opraHM4ecKuX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U MPOM3BOJICTBEHHOM JeSITEIbHOCTH YEJIOBEKA
Pa3zpnen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XHMHYECKHUX peaKuui
Tema 5.1. CKOpOCTh XUMHUYECKUX pEAKIMI. XMMUYECKOE PABHOBECHE 8 - 4 4
Pa3nes 6. PacTtBopsl 4 - 2 2
Tema 6.1. TTonsiTHe 0 pacTBOpax 2 - 2 -
Tema 6.2. ccrejoBaHre CBOMCTB paCTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa 6 - 2 2
OPraHMYeCKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOH JIEATEIILHOCTH YEJIOBEKA 6 - 2 2
JuddepeHunpoBaHHbIIi 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuua 3 — ConeprkaHue TUCIUIUIUHbBI
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOe ¥ MpodeccHoHAIbHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3zen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHas MOIe/Ib CTPOCHHS ATOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XMMUYECKUX JIEMEHTOB (s-
DJIEMEHTOB M IIPUPOAa | , P-, d-a;memMenThl). BaneHTHbIe 31eKTpoHbl. BaleHTHOCTh. DJIeKTpOHHAs MPUPOAA
XUMHUYECKOH CBS3U XUMHMUYECKOM  CBSA3M. OJIEKTPOOTpPHULATENbHOCTh. KoBajeHTHas CBs3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHselii). MoHHas cBsa3b. Metajumueckass cBa3b. BojoponHas CBs3b.
MexMONeKyIsipHbIe B3auMOJACHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3aLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuyeckux ¢opmya syeMeHTOB 1—4 mepuoaoOB, 3JEKTPOHHBIX (OpMYyI
MOJIEKYJ U OTIPEJIeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XMMHUYECKOM CHUMBOJIMKM W Ha3BaHUU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MIPUKJIAJIHON XUMHUM U TPUBHAJIBHBIX HA3BaHUW AJI COCTABIECHHUS XWMHUYECKUX
(dbopMyNl TBYXaTOMHBIX COEAMHEHUH (OKCHAOB, CyIb(GUIOB, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX COETMHEHUMN OTJENbHBIX KJIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
Ilepuoanueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux jiemeHToB .. MeHnaesieeBa. 2

n tabmuma J[.U.
Mennenecena

dusnueckuit CMBICIT [Tepuoauueckoro 3aKOHa J.N. Meunneneesna.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
HpOCTI)IX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B lleproanyeckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHYECKHX  JJIEMEHTOB «MeTtajuyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOECHUEM H
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0KHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue yueOHOro MaTepuaJia

3. Knaccupukanusi W THOBI XHMHYECKHX PpeaKknuii ¢ ydacTueMm
HEOPraHUuYeCKHX BelleCTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHbIC 3aKOHBI B
XUMHU KU PACUCTHI IO YPABHCHUAM XHUMHYCCKUX peaKHHﬁ. Mois Kak CAUHUIIa
KoJIn4yecTBa BelecTBa. MoJsipHas Macca. 3aKOHbI COXPAHEHUS MAcChl U HEPTUM.
3axoH ABorajipo. MomnspHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiun KomIuiekcooOpa3oBaHHsS C y4yaCTHMEM HEOPraHWYECKMX BeLeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHA

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeIMHEHHN, Pa3JI0KEHUSs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCIICHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB U MPOIYKTOB
peaknuu. PacyeT KOJIMYECTBEHHBIX XAapaKTEPUCTUK IMPOAYKTa PEaKLHH
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30BITKE W/WIIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 00beMHOM J0JIM BBIXOJa MPOAYKTa PEeaKIMU COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIpPENeIeHHOW MaccoBOW Joneit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEIBHBIE pPEaKUUH B TMPUPOJE, MPOU3BOJCTBEHHBIX IMPOILECCAX W
JKH3HEACATEILHOCTH OpraHN3MOB. OKHCITUTETBHO-BOCCTAHOBUTEIBHEIN

OK 01
OK 02
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Tunmunabie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENIU. OJEKTPOJIU3 PACTBOPOB H
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOAUTHIECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaa

4. Teopus 3JeKTPOJIUTHYECKON Jucconnannu. Peaknuuu noHHoro oomeHna.
CocraBiieHne peakiuii HMOHHOTO OOMEHa IYTEM COCTaBJICHUS WX MOJIHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEeHMU. ['miponu3 coiiell. 3HaueHHE THUIPOJIM3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ipumenenue  rugponuza B
MIPOMBIIIIJICHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA cOCTABJIEHHE PeaKIMid HOHHOTO 00MeHa

HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHICHHI)IX HUOHHBIX ypaBHeHHﬁ. PGHIGHI/IG
3alad Ha COCTAaBJICHHE MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHHH TUIpONIN3a,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTaHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

5. Knaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEHIECTB (OKCUIBI, TUAPOKCH]IBI, KUCIOTHI, COJIHN).
HomeHnkiiatypa n Ha3BaHHE HEOPraHMUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
¢dbopMysIBl WINM COCTaBIEHHE XHUMHYECKOM (QOpPMYyNBl HCXOAs U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynspHsle  B3aumonencTBusa.  Kpucrammormaparsl.  ArperatHbie
cocrostHUs BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIIBI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, UOHHAs, METAJUINYECKas).
3aBUCUMOCTh (DU3MYECKHX CBOMCTB BeIIECTBA OT THMNA KPHUCTAUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUU TBEPIBIX, JKUIKUX U Ta3000pa3zHbIX
BenecTB. JKnukne KpucTaylibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemienne 3agay Ha pacyeT MAacCOBOH /J0JIM XMMHYECKOI0 3J1eMEHTAa
(coennHeHus) B MoOJIeKYyJIe M aHAJHU3 CBOICTB OCHOBHBLIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYNbl XUMHUYECKHX BEIIECTB, ONPEHCIATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UICHTHQHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
DU3UKO-XUMHYECKUE 6. Mertanabl. XUMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHMYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XMMUYECKHE CBOMcTBa MeTauioB. CrocoObl MOIy4YeHHS.
BELIECTB 3HaueHue METAJJIOB U HEMETAJUIOB B IIPUPOE U KU3HEEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAJIOB

OT KOPpO3UH.

7. Hemeta/ibl. O0mme (pu3nyecKkue U XMMUYECKHE CBOMCTBAa HEMETAJJIOB. 2

Tunmansie cBoiictBa MetaymioB [V-VII rpynmn. Kiraccudukamnus 1 HOMEeHKIATypa

coequHeHn HeMeTawoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XumMuyeckHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BelIeCTB. 2

Oxcupl, TUAPOKCUABI, KUCIOTBL, COJIM U Jp. 3aKOHOMEPHOCTU B HU3MEHEHHUH

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHIOB U

THJIPOKCHUJIOB.

IIpakTHyeckune 3aHATHSA 2

I13 Ne7. PemieHue npakTHKO-OPUEHTHPOBAHHBIX TEOPEeTHYECKUX 3a/IaHUI HA 2

CBOIICTBA M NOJIyYCHHE HEOpPraHm4decKnx BemiecTB. COCTaBICHHE YpaBHEHHU

XUMHUYECKUX PpEaKIMi C Yy4aCTHEM IMpPOCThIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX HIIEMEHTOB,;

HEOpraHMYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  THUIPOKCU]IOB,

HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOICTBA.
Tema 3.3. Conep:kanue y4eOHOTr0o MaTepuaJa 2 OK 01
ITpon3sBoacTBo IpakTHYecKue 3aHsITUS 2 OK 02
HCOPraHMICCKHUX I3 Ne8. Pemenue npakTHKO-OPUHEHTHPOBAHHBIX 3aJaHUH 0 poJH 2 OK 04
BEIECTB. 3HAUCHHE U HEOPraHUYeCKO XMMHH B PA3BUTHU MeINIHHBI
IIpUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOIiCTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaa 8 OK 01
Knaccugukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHnyeckoil XuMUH. XUMHUYECKOE CTPOCHUE KaK MOPSIAOK COCAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. byrtieposa.
VYriepoaHblid CKEJET OpraHu4YecKoi MOJeKyibl. MoJeKyasipHble U CTPYKTYpHBIE
(pa3BepHYTHIE, COKPAIICHHBIC) XUMHUYECKUE (HOPMYJIBI.

10. 3aBHCHMOCTB CBOWCTB BelleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPYyKTypHas, reoMeTpuyeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHanbHOU rpymme. [IpuHumb
KJ1accu(UKalUU OpraHMYecKUX coeAuHeHuil. MexayHapo/Has HOMEHKIATypa U
IIPUHIMIIBI HOMEHKJIATYpPhl OPraHUYECKUX COCAMHEHUMN.

IIpakTHyeckue 3aHATHUSA

I13 Ne9. HoMeHKJIaTypa OPraHu4ecKUX COeMHEHUI 0TAeIbHBIX KJIACCOB
(HaChILICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE YTJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W 1p.) CocraBieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpraHMYECKHX BEINECTB
OTJENBHBIX  KJIACCOB, HCIIOJB3YS WX Ha3BaHHWS [0 CHCTEMaTHYECKOH
HOMEHKJIAType.

I13 Nel0. Pacuers! npocreiimeii ¢popmyJibl OpraHnyecKoi MoJIeKyJIbl, HCXOAs
U3 DJIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKUx
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®u3znko-xuMHYeCKHe CBOICTBA OPraHMYecKUX COeMHEHHIl OTIeIbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(pUKAMK U  HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHUECKUH psii U obmas (opmyna; uzomepus; (pu3nyeckue CBONCTBA;
XHUMHAYECKHE CBOWCTBA; CIIOCOOBI TTOTYYEHUSI.

12. TlpenenbHble, HenpeaeldbHbIe, APOMATHYECKHE YTJIEBOAOPO/IbI.
I'openne metaHa kKak OAMH U3 OCHOBHBIX HCTOYHHMKOB TeIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOICTBAa NPUPOAHBIX YIJIEBOJAOPOIOB, HAXOXKAECHHUE B INPHUPOJIE U
MIPUMEHEHHE aTKAHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIsSl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaep:xaiue coeiuHeHUsi. A30Tco/Iep:Kalue coeTnHEeHn s

(ctupThl ¥ eHOITBI, KAPOOHOBBIE KUCIOTHI U A(DHUPHI, alTbETHIBI U KETOHBI, JKUPBI,
yraeBonbl). lIpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIeprHa, (eHoa.
[Ipumenenne Qopmanbpaernna, anetanabAeTHia, YKCYCHOW KHUCIOTHL. Mplla Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. Moromue CcBOWCTBA MbUTa. AMHUHBI U
aAMHHOKHCJIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuid NpUcoeIMHEHNsI U OKUCJIEHUS HA NpuMepe
THJIeHa. PelieHrne pacueTHbIX 3a/lad C UCIMOJIb30BAHUEM IUIOTHOCTH Ta3oB IO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWINHOM U TVIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue CoJiel aHWIMHA. bpoMupoBaHHWE aHWIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TOUIMHA». PernieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenne pacyeTHBIX 3a/a4 IO YPAaBHEHUSIM peaKUMil ¢ ydyacTHeMm
OPraHM4YeCKHX BellecTB.

Pemenue nenoyexk NpeBpalieHUI Ha TEHETUYECKYIO CBS3b MEXIY KJaccamu
OPraHMYECKUX COCIUHEHUH C  COCTAaBICHUEM HA3BaHUHW  OPraHUYECKHUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXKAYHAPOJHOW  CHUCTEMAaTHYECKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HENIESATEIbHOCTH
YyeJoBeKa.
[TpousBoACTBO M
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBILJIEHHOCTH

Conep:xanue yueOHOro MaTepuaJa

14. Buoopranuyeckue coeNHEHM.

[Ipumenenne u Owmosyormueckas poyib yriaeBojoB. OKHCICHHE YTJIEBOIOB —
HMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OONacTH MPUMEHEHUS aMUHOKHUCIOT.
[IpeBpamenust OenkoB MUINKM B OpraHu3Me. buosnormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIuU >KUpoOB. Ponlb OpraHMYecKol XUMHH B pPEIICHUU
npobeM MuIIeBoi Oe3onacHocTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOCHHE.
Crtpoenue nykneotunoB. CocraB HykienHoBbix kucinotr (AHK, PHK). Pons
HYKJIEMHOBBIX KHCIIOT B )KH3HEIESTEILHOCTH OPTaHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH MpoOJeM SHEpPreTH4ecKon
0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHalIOB, HOBBIX
UCTOYHHUKOB SHEPruM (albTepHATUBHBIE HCTOYHHMKH »HHepruu). OmnacHoCTh
BO3JICWCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB
(yrineBooposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U p.), CMBICT IIOKa3aTelis pe/ieIbHO JOMYCTUMON KOHIIEHTPAIuU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupukanusi OpraHu4ecKUX COeANHEHNH OTAeIbHBIX KIAaCCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYyCHOM KHCIIOTBI) C MCIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

OK 01
OK 02
OK 04
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Pemenne npakTHKO-OpPHEHTUPOBAHHBIX 33JaHUN 110 COCTABICHHIO XMMHYECKHX
peakuuii, OTpaKarlUX XUMHUECKYI0 aKTHUBHOCTb OPIaHWYECKUX COEIMHEHUHN B
pasIUYHBIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3zgen 5. Kuneruveckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeakIuid

Tema 5.1. CxopocTb
XUMHUYECKHUX PeaKIuil.
XUMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakIiH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BelecTB, KOHIIEHTPALUN PearupyoluX BeeCcTB, TEMIIEPATYphl U
IUIOIIAN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIICHUE IO/
NEHUCTBUEM Pa3IUYHBIX (PAKTOPOB (KOHLIEHTpAIUsl PEareéHTOB MM MPOIYKTOB
peakuuu, AaBlIeHUWE, TemIepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHIA
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALHMHU
pearupyroumx BelecTB

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTM — pPEAaKIMM  OT  KOHIIEHTpAllUU.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. Pemienne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HA NPHMEHEHHE
npunuuna Je-llarenne

JUIL HaXOXKICHMs HAIIPABJICHUS CMEIIECHHS PaBHOBECHS XMMHUYECKOW PEAKIUU U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.
3aKOH JAEWCTBYIOIIMX MAacC M KOHCTaHTa XUMHUYECKOIO paBHOBeCUs. Pacdersl
PaBHOBECHBIX KOHLIEHTPALIMA PEArupyrolIMX BELIECTB M IPOLYKTOB PEAKLIHM.
Pacuyets! TeroBoro ¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacrBopenue kak ¢usuko-xummuyeckuii npouecc. PacrBopsl. CriocoOsl
IIPUTOTOBIIEHUS] PpacTBOpOB. PactBopumocTs. MaccoBasg [0 pacTBOPEHHOIO
BemecTBa. CMBICH MOKa3aTels IPENesbHO JOIMYCTHUMOM KOHLEHTpPAlMu U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia 5KONOrMYECKH 1€JIecO00pa3HOTO TOBeNEHUsT B OBITY U TPYAOBOI
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 30POBbS U OKPYXKAIOLIECH IPUPOIHON
Cpelibl; OaCHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTU YeJIOBEKa

NMPOU3BOJACTBEHHOH /eSITeJIbHOCTH 4YeJIOBeKa, CBA3aHHAsl C NepepadoTKoM
BelleCTB

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
Hccnenosanue cBoiictB | [IpakTHYecKHe 3aHATHS 2 OK 04
pacTBOpPOB I13 Nel7. IlpuroroBJieHne pacTBopoB. McciieioBaHie TUCIIEPCHBIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISPHOM) KOHUEHTpalMu (C MPaKTUKO-

OpPHEHTUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICIICHNE CPEIbl BOJHBIX PACTBOPOB.

[IpuroroBneHre M H3y4E€HUE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbIX BHJIOB:

CYCIIEH3HUH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX H

KOJIJIOUJIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3JIMUMMA MEXY HUMH.
IMpodeccHoHaTbHO-OPMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOIYJIs)
Pa3nesn 7. Xumus B ObITY M IPON3BOICTBEHHOM 1eSTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xkanue y4e0HOro MaTepuaa OK 02
Xumus B ObITy U . 19. O0Hapy:keHHe HeOPraHWYeCKHX KATHOHOB M AHMOHOB, OPraHUYECKHX 8112 847‘
TIPOU3BOICTBCHHON BelIeCTB OTAeJIbHBIX KJIACCOB € MCNO0JIb30BAHNEM KAYeCTBEHHBIX PeaKIuii
ACATCIPHOCTI HCIIOBCKA | KayecTpeHHBle XMMHYECKME DEAKIMM, XapaKTepHbIe JUIl  OOHAPYKEHHS

HEOPraHMYeCKUX BeIIecTB (KaTHUOHOB W aHUMOHOB). CocTaBieHHE ypaBHEHUH

peakuuii oOHapyxeHus: KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHOI

Y MOHHOH (opmax.

Peakiium oOHapy)XeHUSI HEOPTraHMYECKHX BEIIECTB B peajbHBIX OOBEKTax

OKpY>Karolleu Cpeibl.

KadyecTBeHHBIE XMMHUYECKHME pEaKIUH, XapakTepHbIe Ui  OOHAPYKECHUS

OTAENBHBIX KJIACCOB OPraHMYECKUX COCTUHEHUH: (EHOJIOB, aJbJAETH/IOB,

KpaxMaia, YKCYCHOHM KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPH HarPEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.

CocraBieHne Ka4yeCTBEHHBIX PEaKIUi OOHApPYKEHHsI OPTaHHYECKUX COeITUHEHHUN

OTIEIbHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

II3 Nel8. OJxouiornyeckasi 0e30MACHOCTb MOCJHCACTBHI OBITOBOH M 2
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MOWCK Y aHAJIN3 XUMUYECKOH HH(OpMAIK U3 pa3IMYHbIX HCTOYHUKOB (HaydHas
u ydyeOHO-HAy4Has JMTEpaTypa, CpeACTBa MAacCcOBOM HWH(POpMAIMU, CETh
WNHutepuer u apyrue).

Keticet (c yuetom Oyaymedi npodeccHOHANbHOM JEsATETHbHOCTH) Ha aHAIU3
uHpOpMAIIMM O TPOU3BOJACTBEHHOW JCATEIBHOCTH YEJOBEKa, CBS3aHHOW C
nepepaboTKOM ¥ TMONlydeHHEM BEIIeCTB, a TaKkKe C  JKOJOTMYECKOH

0€30MaCHOCThIO
JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOro KkaOWHeTa |
nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), ety (1 mT.)

— paboune Mecta oOyuaromuxcs (CToibl 1adoparopusie (13 mT.), cTynbs (25 mrT.)

— mnepcoHanbHbiii kKoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, nmoaknrouenue k cetu MHTEpHET ¢ MOAyIeM KOHTEHTHOW (GHUIbTpamuu
Traffic Inspector, NetPolice n YandexDNS, B0O3MOXHOCTh TPaHCIAIHMHM Ha SKpaH ayJId0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha [IK — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— Jiocka ydeOHas (MenoBast TpexcekiuonHas) (1 mr.)

— JnaboparopHslii nocynaa (60 mT.)

— Hurpar-tectep (HuTpatomep) Coske 2-ro nokosnenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PEaKTUBBI I J1a00pPaTOPHBIX U MpakTHYecKuX padot (200 mt.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— MHUIETKH Juig epenoca xxuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 m.)

— Habop TOTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 mmIT.)

— Ttabmuua «Ilepuonnyeckas TabauIa XUMUYECKUX AJ1eMeHTOBY (1 mT.)

— Ttabnuna «PacTBOPUMOCTh KUCIOT, OCHOBaHUI U coiiell B Boje» (1 1mit.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Tabnauubl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mo Teme «CTpoeHHe aTroMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOAA XUMUYIECKOH CBSI3M» (5 IT.)

— TaOJWIBI W TUIAKaThl Ha AJIEKTPOHHOM HocHTene mo Teme «lleproamyeckuii 3akoH U
tabnuna J[.1. Menneneesay (1 mir.)

— Ta0JUIBI U MJIAKATHl HA AJIEKTPOHHOM HOCUTENE TIo TeMe « THUIbl XUMHUYECKHUX PEaKIuii»
(8 mt.)

— TaONWIBl W IUIAKaThl HA JJEKTPOHHOM HOCHUTENE MO0 TeMme «DJIEKTPOIUTHIECKAs
JMCCOIMALIUS M MOHHBIH 0OMeH» (5 mIT.)

— Tabnauubl W IJIaKaThl Ha DJIEKTPOHHOM Hocutene 1o Teme «Kiaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIEeCTBY (5 IIT.)

— Tabmuupl ¥ TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HAUCHHE U IPUMEHEHUE B OBITY U Ha MTPOU3BOICTBEY (3 IIT.)

— TabIULBI U TUTaKaThl HAa 3JIEKTPOHHOM Hocutene mo teme «Knaccudukanus, ctpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTBY (8 IIT.)
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— Ta0IWIbl W TJIaKaThl HA DJIEKTPOHHOM HocuTene 1o Teme «CBOICTBa OpPraHUYECKUX
coeuHeHu» (5 mr.)

— TabJMIbl U IJIAKaThl HA 3JEKTPOHHOM HocuTene 1mo teMe «OpraHudeckue BelecTBa B
JKU3ZHEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIEeCTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

— TabnaWmbl M ITUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHernyeckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHHUS XHUMHUYECKUX peakuuid. PaBHOBecue
XUMUYECKUX peakuuin» (5 mr.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucrepcHble CUCTeMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— TabiMUbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
JUCTIEPCHBIX CUCTEM JUTSl UX HACHTU(GUKAIUM (5 IT.)

— TabnaWmbl M IUTAKaThl Ha DJIEKTPOHHOM Hocutene 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KATHOHOB W AaHHMOHOB U OPTraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCII0JIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 mrT.)

— TaOnWIBl W TIJIaKaThl HA JJIEKTPOHHOM HOCHUTENE MO Teme «XUMHs B OBITY U
MIPOU3BOJICTBEHHOM JCSITEIILHOCTH YeJIOBEKay (5 IIIT.)

— TaOnuIBl U IUJIAKAThl HA JJIEKTPOHHOM HoOcHUTene mo teme «OCHOBBI J1aOOpaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JIA0OpaTOpHIX» (5 MIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
BOJBD (2 1mIT.)

— TabnWIbl W IUIAKaThl Ha JJIEKTPOHHOM HOCHTENE IO TeMe «XWUMHUYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUS (2 IIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
MOYBBD (5 1IT.)

— TaONWIBl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne 0OBEKTOB
6uocdeps» (4 mrT.)

— BuneopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xXumus. benku wu
HYKJIIEMHOBBIE KUCHOTB» (1 1mT.), «Harmagnas xumus. PacTBopbl. JJexTponuTUyecKas
nuccormanus» (1 mr.), «Harnsaanas xumus. XumMudeckoe mpou3BoacTBo. Mertamtyprus» (1 mit.),
«XUMHUS PTIEMEHTOB HeMeTaioBy (1 1miT.)

— CKJISIHKa TeMHO€ CcTekI0 250 MII ¢ y3KUM TOpiioMm (5 MIT.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— konb6a mepHast 1-250-2 (8 mT.)

— crakal H-1-100 (8 mT.)

— crakan H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— wmHAp 3-50-2 (8 mt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 miT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8 mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop ¢IaKOHOB C KPBIIIIKAMH KalelbHULIaMU (5 TIIT.)

— Habop 1o sekTponusy (1 mr.)

— nabopatopusie roBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mrt.)

— komba meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qist si3p1ka qeyxcroponauit mpsimoid 200%12 mm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AIeKTpoHHBIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mMm BeTpo3amuTIKpan (1 mT.)

— Mmozens «Kpucrannuyeckas pemierkay «AiMasy aeMoHcTpauroHHas (1 m.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIII, HaGopom kepamMuku u
dapdopa (2 mrT.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0y4IeHUS 10 XUuMuH (2 1mIT.)

— Habop MOCyAbl W TNPHUHAUICKHOCTEH M3 MOJUMEPHBIX MaTEepHajoB ISl NPOBEICHUS
naboparopHbIX paboT nmo xumuu (Mukponadopatopus Ha 2 —x y4amuxcs) (2 mrT.)

— Habop aTOMOB JJIsl cOCTaBJeHHs Mozeneit moneky (1 mr.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— crymnka c nectoMm kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisiHHas (1 mr.)

— CTakKaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOUpKHU cTeKIssHHBIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 m.)

— konba mepnast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konb6a koundeckass KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ nped.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (1act. noact) (20 mrt.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropinoBuHoit (125 mu, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (250 mii, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IMTUPOKOM ropiioBuHOM (250 M1, cBeTioe crekiio) (10 mT.)

— OyTbUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mrt.)

— OyThUIKa KBaJpaTHas rpaJayupoBaHHas, ¢ 3aBuHUYMBaromelcs kpoimkoi, [I9H]] — 100 mn
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(10 mrt.); 6yThuika BB -1-1000 ¢ kpsimkoi 1000mt (3 mT.)

— neHtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— oanektpuueckas miauTka (1 mr.); mratus nadoparopHbii a/GponT. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIC (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Ps akTuBHOCTH MeTasuioBy (1 mT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jajs okazaHus nepBoit momoru (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #Habop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Oprannueckue BemecTBay (J1adopantckas) (1 mi.)

— Habop Ne7 C «MuHepanbHbie yaoopenus» (madopantckast) (1 mr.)

— Habop Nell C «Conu 1t ieMOHCTpalu onbeIToBy (1abopantckas) (1 mr.)

— Habop Nel2 BC «Heopranuueckue BeuiectBay» (1adopantckas) (1 mr.)

— nHabop Ne22 BC «Muaukaropsi» (J1abopantckas) (1 mr.)

— Habop A1 MOJIEIMPOBAHUS MOJIEKYJI OPraHUYECKUX coequHeHui (1 mT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeuHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mpormecce ocBoeHUs mporpaMMbl Y4eOHOW IUCHMIUIMHBI «XHMHS» CTYACHTBI UMEIOT
BO3MOXXHOCTh JIOCTyNa K 3JEKTPOHHBIM Y4YeOHBIM MaTepuajaM MO0 XHMHH, HMEIOIIUMCS B
CBOOOJHOM JocTyne B ceTd HHTepHeT (SIIEKTPOHHBIM KHHTaM,  TPAKTHKyMaMm,  TecTaM,
matepuaiam EI'D u np.).

Texnnyeckue cpeacTBa 00y4eHuUs :

— HOYTOYK ¢ nuieH3uoHHbM [10 — 1 mIT;

— TeneBu3op (3KpaH) — 1 wr.

3.2. UndopmanuonHoe odecneyeHne peaau3aluu NporpaMmbl

Jna peanuzanu mporpamMmbl  OuOnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
JJIEKTPOHHBIE OOpa3oBaTelbHble U HH(OPMALIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbBIE IS
MCIIONIb30BaHUsl B 00pa30BaTeNLHOM IPOIIecce, HE CTaplile MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. Audpunorenosa, WU. B. XuMmus: y4eOHUK M TPAKTUKYM Ui CPEAHETro
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3f.,
ucrip. U gom. — MockBa: M3marensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonansunoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: onektpoHHbIi // OOpazoBaTenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. T'abpuensn, O.C. Xummsa. 11 kmacc: y4eOHHMK Juis oOmieoOpa3oBaT. OpraHU3aINM:
6azoBbiii ypoenb / O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. CnankoB. — 2-e u3zg. — M.
IIpocsemenue, 2020. — 127 c.: ni.

3. I'abpuensn, O. C. Xumus. 10-it xnacc. ba3oBerit ypoBens: yueOnuk / O. C. 'abpuensH,
N. T. Octpoymos, C. A. Cnaakos. — 6-¢ u3j., ctep. — Mocksa: [Ipocsemenue, 2024. — 128 c.: wr. —
ISBN 978-5-09-112176-6. — Texcrt: AJIEKTPOHHBIN. — URL:
https://znanium.ru/catalog/product/2157258

4. Tabpuensn, O. C. Xumus. 11 xnacc (6a30BbIit ypoBens): yueOnuk / O. C. ['abpuensH. —
9-e m31., crepeorurinoe — MockBa: M3narensctBo "l[IpocBemenne”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcrt: anekrponnsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muaka H. JI. O6mas xumus: ydeObHoe mocodue / I'muuka H. JI. — Mocksa: KunoPyc,
2023. —752c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'munaka, H. JI. OGmas xumus B 2 1. Tom 1: yueOHMK 111 cpenHero npodeccuoHaaIbHOTO
obpazoBanus / H. JI. 'nmunka; nox penakuueit B. A. Tlonikosa, A. B. babkosa. — 20-¢ u3a., mepepad.
u jon. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekrponnslii / O6pazoBarenbHas miargopma KOpaiit [caiiT].
— URL.: https://urait.ru/bcode/512151

7. I'muuka, H. JI. OO6mas xumust B 2 1. Tom 2: yueOnuk ans By3oB / H. JI. I'nurKka; o
penakuuei B. A. Ilonkosa, A. B. badbkosa. — 20-¢ u3n., nepepad. u gomn. — Mocksa: M3narenbcTBo
Opaiit, 2023. — 379 c. — (Beicmuee o6OpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4u ¥ yIpaKHEHUS: y4eOHO-TIPAKTUIECKOE TT0coOme
JU1s cpeaHero npodeccuoHanbHoro oopazosanus / H. JI. I'munka ; mox pemakmueii B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaibit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: »aeKTpOHHBIA //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiinieB, O. C. Xumus. JIabopaTopHbIi IPAKTUKYM M COOPHHK 3a/1a4: yueOHOe mocoOue s
cpennero mnpodeccruonanpHoro oopasopanus / O. C. 3aiineB. — MockBa: M3natensctBo FOpaiir,
2023. — 202 c¢. —(ITpodeccuonanbuoe obOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbIHN // O6pa3zoBarenbHas wiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

10. MaptsinoBa, T. B. Xumus. Yrayonenusiii yposenb. 10—11 kmacebl: yueOHUK AJist
cpenuero obmiero oopazosanus / T. B. MapteiHoBa, 1. B. Apramonosa, E. b. 'ogyHoB; 1ot o01ieit
penakuueit T. B. MapTbiHOBO#. — 2-¢ u3a., ucnp. u aom. — Mocksa: M3narensctBo FOpaidit, 2024. —
352 c. — (ObmeobpazoBarenbHblii nukd). — ISBN 978-5-534-16227-1. — Tekct: »neKTpOHHBIN //
OopazoBarenbhas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonbckuii, A. b. Xumus: y4eOHHK U MPAKTHKYM JJIsi CPEIHETO MPO(HECCHOHATLHOTO
obpazoBanus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepadb. u jom. — Mocksa:
UznatensctBo HOpaiit, 2023. — 507 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
01209-5. — Tekct: snektponHb // OOpasoBatenbHas tarpopma HOpait [caiiT]. — URL:
https://urait.ru/bcode/513537

12. Xumust: y4eOHHMK JJsi cpefHero npodeccronambHoro obpasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox o6meii penakuueit I'. H. @aneesa. — 2-e u3m.,
nepepadb. u jgom. — MockBa: M3zmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccrnonamsHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIt // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKHU

13. Xumwus. 3agagauk: yaeOHOe ocoOue it cpeHero mpodecCHOHATFHOTO 00pa30BaHUS
/ YO. A. Jlebenes [u ap.]; mox obuieit pegakiueit I'. H. @aneesa. — MockBa: U3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonampHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmmn, A. II. Xwumudeckue tepmunbl. CroBapb: ydeOHOe mocobue s BY30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2023.
— 452 c. — (Boeicriee oOpazomanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

15. OneitnukoB, H. H. Xumus. AnroputMsl pemieHust 3a1ad U TEeCThl: yueOHOe mocolue
Ui cpenHero npogdeccuonansHoro oopazosanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. U gom. — MockBa: M3matensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
oOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHblid // OOpa3oBarenbHas
iatdopma Opaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HMK: JUISI CPEIHEr0 MPO(EeCCHOHAIBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTponHsiii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehl:

17. Omumnuana «Iloxopu Bopobsesl ropsi». — URL: www. pvg. mk. ru

18. OO6pa3zoBarenbHbIi CalT I MKOIBHUKOB «Xumus». — URL: www. hemi. wallst

19. OOpa3oBarenbHbli cailT 1is mkoiapbHUKOB . — URL: www. alximikov

20. Dnexrponnas 6ubnmmoreka mo xumuu. — URL:  www. chem. msu. ru

21. UntepHer-uznanue ans yuureneid «EcrectBennsie Haykn». — URL: www. enauki. ru

22. Metoanueckas raseta «IlepBoe centsops». — URL: www. 1september. ru

23. Kypnan «Xumus B mkose». — URL: www. hvsh. ru

24. Kypuan «Xumus u xu3aby. — URL: www. hij. ru

25. DnekTpoHHBIN KypHaT « XuMukH U xumus». — URL: www. chemistry-chemists. com

26. Hay4HOo-mOmyJsipHBI TPOEKT «DJIEMEHTHl OonbInoW Hayku» ((du3uka, XuMwus,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O XH3HH, Hayku o 3emuie). HoBocTH Hayku, KHWUTH, HAay4HO-
MOIYJISIPHBIC CTaThH, JICKIIUH, SHIIUKJIOTICTUH.

27. Caiir HayuHo-nionyisipHoro xypHana «llorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  HaAy4YHO-TIOMYJSIpHOTO  XKypHama  «Xwumma u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OTtkpbITast 3JeKTpOHHAs OMOIMOTeKa XuMHUYeckoro moprana «Chemnet», comepkuT
yueOHble U WH(POPMAIIMOHHBIC MaTEpUANIbl JUIsl IIKOJLHUKOB M yuuTeliel. B Hell MOXXHO HaiiTh
y4eOHUKH 10 OOIIel M HEOPTaHUYECKOW XMMHUHU, OPTaHUYECKOW XUMUH, MYJIbTHUMEAHaMaTepHAaIbI,
a TaKKe 3aJ1a4ll XUMHUYCCKUX OJIMMIIMA]] C PEIICHHUSIMHU, 33Ja4l BCTYIUTEIBHBIX 3K3aMCHOB JIJIS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Uudopmarmonnsie  MaTepuayibl 00  onuMmnuaaax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoit, MexaynaponHoil. IlpuBeneHsl 3agauyd TEOPETUUECKUX U
9KCIIEPUMEHTANILHBIX TYpPOB, MOAPOOHBIE pelieHus], ciiucku U ¢otorpadun nodemureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cuctema JUCTAaHIIMOHHOTO OOYYeHHMs, HampaBlieHHas B TIEPBYIO oOuepenb Ha
MOJrOTOBKY K OJIMMIIMAJaM BC€X YPOBHEH — OT LIKOJIBHBIX 10 MexayHapogHoi. CalT comepKut
OTPOMHOE KOJIMYECTBO 3a]a4, CTPYNIHUPOBAHHBIX KaK MO TeMaM, Tak W Mo onumnuagam. [lo Bcem
OCHOBHBIM pa3JieJlaM XUMUH MPUBEIEH TEOPETUIECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tlopran mo HaHoTexHoJOTUsM. OCHOBHAs IIeNb — Pa3BUTHE 00pa3oBaHUS B 001acTh
HAHOTEXHOJIOTUH ¥ TOATOTOBKAa K HHTEPHET-OJIMMIMAAe Mo HaHoTexHomorusMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hanéxnas cnpaBouHas nH(OpManusg O XUMUYECKHX SJIEMEHTaX M HUX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. Pycckos3pluHbli  caliT o  cBoHcTBaX  XMMHYeckux anemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii callT oOHJaiH-00pa30BaHUs, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHUACOJEKIIMM Il IIKOJBHUKOB, CTYJACHTOB W yuuTened. EcThb
HecKoJIbKo KypeoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caitir Chemical AbstractService — camblii aBTOPUTETHBIH B MHpE XHMHUH
UH(POPMAIMOHHBIH HHTEPHET-pecypc (caiT riatHbii) . — URL: http://www.organic-chemistry.org/

37. Tloprai Mo OpraHUYECKOM XMMHUHU Ha aHTIHiickoM si3eike. — URL:  http://www.xumuk.ru

38. CaliT 0 XHMMHUM: KJacCHYeCKHE YUYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TTOHCK
OpraHMYeCKUX M HEOpraHMYeCKHX peaklMi, cocTaBieHue YypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHI U J1a00OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00y4arIUMUC MHAMBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHuM. PesynpTaThl 0OyueHuUs

OnpeaACIIsAr0T, 4YTO 06yqa10mI/Iec;1 AOJDKHBI 3HATh, MIOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HU3y4YCHUA NUCHUIIIIMHBI.

s GpopmMupoBaHusi, KOHTPOJSI M OLIEHKH DPE3YyJIbTaTOB OCBOCHMSI y4EOHON IUCIMILTHAHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC

COO (mpeametnsbie pe3ynbtathl o aucuuruie) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00yyeHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 ®opmyMpoBaTh 0a30BbIe
Paspnen 1. OcHoBBI PMyHp
MOHSITUS U 3aKOHBI
CTPOEHHUS BellecTBa
XUMUH
1.1 [OK 01 Crpoenue aToMOB CocTaBisATh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
3JIEMEHTOB M TPUPOIA
XUMHUYECKOH CBSI3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO CTETICHBIO
OKHCJICHUSI XUMHUYECKUX
9JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
31EKTPOOTPULATENBHOCTH

1. Tect «CtpoeHue aToMOB
XUMHUYECKHUX DJIEMEHTOB U
NpUPOJA XUMUYECKOMN
CBSA3U».

2. 3agauu Ha COCTaBJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COETMHEHUM
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
WCIIOJIb30BaHUE XUMUYECKOU
CUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYECKHUX
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Meunneneena

XapakTepu3oBaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. MenneneeBa

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIndecKre CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBa.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COCINHEHHH B
COOTBETCTBUH C
MOJIOKCHUEM
IIepuonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHus Ha
XapaKTepU3aINI0
XHUMUYECKHX DJIEMEHTOB:
«Meramnudeckue /
HEMETAIINYCCKUE CBOICTRBA,
3JEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHUX JIEMECHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOTUYECKON CUCTEME
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa»

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

Pazpea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THIIbI
XHUMHYECKUX peaKkuui

KonTpoasnas pabora
«CTpoeHne BemecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBJIATh peaKiuu
COCITMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTraBiIeHUE

YpPaBHEHUM pEaKIUM:

— COEJMHEHMSI, 3aMeIlIeHus,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIleCTBA UIIH 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYACTBYIOIINX B PEAKITUU
BEILIECTB; PaCUEThI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOTYKTOB
peaKkiMu, eCiI OJTHO U3
BEILECTB UMEET MTPUMECHU

IIpome:xyTouHast

aTTecTalus:
JuddepeHnnpoBaHHbIi
3a4er

2.2

DNeKTpoNIUTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIINH
HOHHOTO OOMEHa ¢
y9acTHeM HEeOPTaHWIeCKUX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha cocTaBICHUE

MOJIEKYJIIPHBIX U MOHHBIX
peaKkiuil ¢ yyacTueM
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbI

2. JJabopaTopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
"TUMbl XUMHUYECKUX
peakuuii"
IIpomeskyTouHnas
arrecraums:
HuddepennmpoBaHHbIf
3auer
3 Paspnen 3. Crpoenue u |UcciaenoBars crpoeHue u |KonTposabHast pabora
CBOliCTBa CBOMCTBA «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux HEOpPraHu4ecKUuX
BellleCTB BellleCTB BellleCTB)»
3.1 [OK 01 Knaccudukanus, Knaccudunuponars Tekymuii KOHTPOJIb:

HOMEHKJIATypa
CTpoeHHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHUYeCKUE BEICCTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHMUS BEILLIECTBA 110
MEXKTYHapOAHON WU
TPUBUAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyet
MacCcOBOH J0JH (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTryeckue 3alaHus
Ha OIpe/ieJIeHHe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOU CBSI3H U
TUIA KPUCTATTMYECKOMN
peueTku

IIpome:xxyTouHast

aTTecTanus:
JuddeperunrpoBaHHbIi
3a4er
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAIUIMYECKOMN PELIETKH

Texkymuii KOHTPOJIb:
1. Tect «OcobennocTH

XHUMHYECKHUX CBONCTB
OKCHJIOB, KHCIIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCUIOB U COJIEWM.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
peaKIuii C yyacTuem
MIPOCTHIX U CIOMKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIIOB U aM(OTEPHBIX
9JICMCHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUJIPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX HX
CBOICTBA U CIIOCOOBI
MOJTYYCHHUSI.

3. IIpakTuko-
OPUEHTHPOBAHHbIE
TEOPETHUECKHUE 3aJaHusl Ha
CBOMCTBA U MOJIYyYEHUE
HEOPTraHWYECKUX BEIIECTB

IIpome:xxyTounast

aTTecTanus:
JuddepeHurpoBaHHbII
3a4eT

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKI_[I/II/I
HGOpI‘aHI/IquKI/IX BCIIICCTB

Texkymuii KOHTPOJIb:
1. IIpakTHko-

OpUEHTUPOBAHHBIE 3aJaHUs
110 COCTaBIICHUIO
XUMUYECKUX PEaKIUi ¢
y4aCTHEM HEOPTaHMYECKUX
BEIIECTB, UCTIOJIb3YEMBIX
JUTSL IX UJICHTU(DHUKAIIAN.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHUYECKUX BEIIECTB”

IIpome:xyTouHast
aTTecTanms:
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOliCTBa
OpraHnyecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCKUX
BelllecTB

KonrpoJabsHas padora
«CTpoeHue u cBOMCTBA
OpPraHn4YecKuX BellecTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBICHUE

Ha3BaHUM OPraHUYECKUX
COEMHEHUH 10
TPUBHAIBHOW WA
MEXKYHapOAHOU
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHus HAa COCTABIICHHE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPTraHUYECKUX BEIIECTB
OT/IETTbHBIX KJIACCOB.

3. 3agauu Ha onpeneaeHue
npocreiiieit GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO/I U3 DJIEMEHTHOTO
cocrasa (B %)

IIpomexyTouHas

aTTrecTanms:
HuddepenmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCKHUX
COCTMHCHUH_

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

Tekymuii KOHTPOJIb:
1. 3amanust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
OpTraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOEHHUHA.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

Y4€TOM MEXaHU3MOB
POTEKAaHUS JaHHbBIX
peaKIUil U TeHETUYECKOU
CBSI3M OpPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. Pacuernbie 3a1auu 1o
YPaBHEHUSIM PEaKLMi C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpatieHus
OpPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu"

IIpome:xyTouHas

aTrecTanms:
JuddepeHnnpoBaHHBIT
3a4er

4.3

OK 01
OK 02
OK 04

Wnentuduxanus
OpPraHHYECKUX
BEILIECTB, X 3HAYCHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeloBeKa

HccnenoBats
Ka4EeCTBEHHBIE PEAKLIMHU
OPraHUYeCKUX COCTMHEHUHN
OT/AEJIbHBIX KJIaCCOB

Tekymuii KOHTPOJIb:
1.IlpakTuxo-

OpPUEHTHUPOBAaHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PeaKIuii ¢
y4aCTHEM OPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UACHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeMHEHUN
OTJIENbHBIX KJIACCOB”

IIpome:xxyTounas

aTTecTamms:
HuddepennmpoBanHbIi
3a4er

Pazpgen 5.
Kunernueckune n
TePMOAUHAMHUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHUMHYECKHX PeaKIui

XapakTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(axkTopoB Ha paBHOBecHe
U CKOPOCTh XMMHUYECKHUX
peakuui

OK 01

CKOpOCTh XMMHUYECKUX

XapakTepu3oBaTh BIUSHUE

Texkymuii KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpUsITHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [IpakTuko-
paBHOBECHE pearupyomux BeIeCcTB U |OPUEHTUPOBAHHBIE
TEMIIEPATypbl HA CKOPOCTh |TEOPETUYECKHE 3alaHus Ha
XUMHMYECKHUX PEAKLIUN aHanu3 (pakTopoB,
XapakTepru30BaTh BIUSHUE |BIUAIOIINX HA U3MEHECHUE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpepl U |peakuuu. [IpakTuko-
TEMIIEPATypbl HA CMEIIEHNE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHUYECKOI0 PaBHOBECUSl |HA IPUMEHEHUE IPUHIUIA
Jle-IllaTenbe miis
HaXO0XJICHUs HaIIPaBJICHUS
CMEILECHUS] PABHOBECHS
XUMHUYECKON PEaKLUU U
aHaJIu3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XUMHUYECKOI0 PaBHOBECUS
IIpome:xyTouHast
aTTrecTanms:
JuddeperunpoBaHHbIi
3a4er
6 HccnenoBatb nCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI ¢ 32aJaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTue o pactBopax |Pa3inuyaTe UCTUHHBIE Texkymuii KOHTPOJIb:
OK 02 PacTBOPEI 1. 3apmaun Ha
IPUTOTOBJICHHE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN
JeSITeNIbHOCTH YeJIOBEKa
6.2 |[OK 01 Uccnenosanue cBoiictB |MccnenoBars husmko- JlaboparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHUE CBOMCTBA “IIpuroToBneHue
WCTHHHBIX PacTBOPOB pacTBOpoB”
IIpome:xxyTounas
aTrecTanms:
JuddepenunpoBaHHbIN
3auer

IIpo¢deccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY H OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa (ORI (1%3 70107071
JKOJIOTHYECKOM
0e3onacHoOCTH
OK 01 Xumus B ObITY U OuenuBath nocienctsus | Tekyuuii KOHTPOJIb:
OK 02 IIPOU3BOJICTBEHHOU OBITOBOI 1 Keiic (c yuerom Oynymeii
OK 04 NeSTeILHOCTH YEJIOBEKA |IIPOU3BOICTBEHHON NpO(heCCHOHATBHON
OK 07 JIeATEIILHOCTH YeJIoBeKa ¢ | ACSTENbHOCTH)

MMO3UIIUN DKOJIOTHYECKON
0e30mMacHOCTH

Bo3MoxHBIE TEMBI KEHCOB:
1. IloTenenue KauMara u
BBICBOOOK/ICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. bBynymue marepuansl st
aBua-, MalIuHO- U
PUOOPOCTPOCHUS.

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

IIpomexyTouHas

aTTrecTanms:
JuddepenurpoBaHHbIN
3a4er
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