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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl

Oo6meo6pazoBarenbHas guciumuinHa COO.01.07 «Xumus» sBiaseTcs 00s13aTeIbHON YacThIO
o01ieo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ PI'OC CIIO no
crenranbHocTy 40.02.04 FOpucnpyaeHuus.

1.2. llesu 1 nJIaHUPYeMbIe Pe3yJibTaThl 0CBOCHUS IUCIUIJINHBI:
1.2.1. Heap u 33291 JUCHHUILINHDI

Ilenp — dopmupoBaHHE Yy CTYJIEHTOB XHMHYECKOM COCTaBIIAIOLIECH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI IPUHATHUS PELIECHUM B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTyaLUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHOM cperie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHWs XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJIOCTHOW HAaydyHOM KapTHHBI MHpA, B3aUMOCBS3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs MPOBOJUTH pacyeTbl IO XHUMHUYECKUM (opMmyraM U ypaBHEHUSAM
XUMHYECKMX  peaklUui, IUIAHUPOBaTb M  HMHTEPIPETUPOBATH  PE3YyJbTaThl  XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HaABBIKM IMPOBEIECHUS XMMUYECKUX SKCIIEPUMEHTAIbHBIX UCCIEIOBaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U 1HoaGopaTopHbIM
000py10BaHuEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTb U 0000IIAThH
MH(POPMALIMIO XUMUYECKOT0 XapaKTepa U3 pa3INuHbIX HCTOUHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) copmupoBaTh MOHUMAaHHE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKH U TEXHOJIOTUI
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHMS 0011€00pa30BATEJbHON NUCHHUILVIMHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

2.1 OO01uue pe3yabTaThl.

2.1.1 JInuHOCTHBIE PE3YIIBTATHI:

1) B cdhepe TpaskaHCKOTO BOCIIUTAHMSI: OCO3HAHUS O0YYArOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB
1 00sI3aHHOCTEH, YBaKCHUS K 3aKOHY U MPABOIIOPSIJIKY;

MPEJCTaBICHUS O COIIMATBHBIX HOpMax M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHHU B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NIEATENILHOCTH TPU CO3JaHUH YUEOHBIX IMPOEKTOB, PEIICHUN
y4eOHBIX U M03HABATEIbHBIX 3a/1a4, BBITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHHMMATh W NPHHUMATh MOTHBBI, HAMEPEHHS, JIOTMKY W apTyMEHTHl JIPYTUX TpU
aHaJIM3€ Pa3IMYHBIX BUIOB YU€OHOW AEATEIHHOCTH;

2) B cdepe naTpuOTHIECKOr0 BOCIIUTAHHS: LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAYYHOMY
HACJIEINI0 OTEYECTBEHHOW XHUMUH;

YBaOXKEHHUsI K TpOIecCy TBOpYECTBA B OOJACTH TEOPUM M TPAKTHUECKOTO MPUMEHEHUS XHUMUH,
OCO3HAHMS TOTO, YTO JOCTIDKEHHMS] HAayKH €CTb pe3yJIbTaT [JIMTEJIbHBIX HaONIOJCHUH, KPOMOTIHMBBIX
9KCHEPUMEHTAJILHBIX TIOUCKOB, IOCTOSIHHOTO TPY/Ia YUYEHBIX U MPAKTHKOB;

WHTEpeca M TO3HABATEIBHBIX MOTHBOB B IOJYYCHHWH U TOCIEAYIONIEM aHaln3e WHPOPMAaIH O
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMUU;

3) B cdepe AyXOBHO-HPAaBCTBEHHOIO BOCIUTAHUS: HPABCTBEHHOI'O CO3HAaHUs, STHYECKOTO
TIOBE/ICHUSI;

CIOCOOHOCTH OIIGHUBATH CHUTYallMd, CBS3aHHbIE C XHUMHUYECKHMHU SIBICHUSMH, U TPUHHMAThH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U MIOCTYIIKU CBOUX TOBAPUILEH C ITO3ULNI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHME IOCIIEICTBUIN 3TUX IOCTYIKOB;

4) B cthepe GpopMupoBaHHS KYJIBTYpPHI 37I0POBBS: IOHUMAaHHS IICHHOCTEH 37J0pOBOrO M OE€30MacHOTO
o0Opa3a >KuM3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UUECKOMY |
NICUXUYECKOMY 310POBBIO;

COOJFO/IEHNST TIpaBMIJI OE30TMACHOTO OOpAIeHHs C BEIECTBAMH B OBITY, MOBCEIHEBHOW >KM3HHU U B
TPYJOBOH €ATENbHOCTH;

[IOHUMAaHHS LEHHOCTU MNpPaBWJ HWHAWBUAYAJIBHOIO U KOJUIEKTUBHOIO OE€30IaCHOIO IOBEICHUS B
CUTYallUsX, YIPOKAOIINX 3[J0POBBIO M KHU3HHU JIIOJCH;

OCO3HAHUS MOCIEACTBUH U HENPUATHS BPEAHBIX NPUBBIYEK (YNOTPEOICHHS aJIKOroJisi, HAPKOTHKOB,
KypeHHs);

5) B cdepe TPyOOBOTO BOCIHTAaHUSI: KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e0HO-
UCCIIEIOBATENbCKOM AEATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUIAX ACATCIHLHOCTH;

YCTAaHOBKH HA aKTUBHOE YYacTHE B PEUICHUH MPAKTUYECKUX 3a/1ad COLMaIbHON HAaIpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

HHTEpeca K MPaKTHYECKOMY M3Y4EHHUIO Npodeccruil pa3inyHOro pojaa, B TOM YHCIIE HAa OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUH M0 XUMUH;

YBa)KEHU K TPYLY, JTIOISIM TpyZAa U pe3yjbTaTaM TPyIOBOH AesIT€IbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHIMBHUAYaJbHOH TpaekTopun oOpa3oBaHus, Oynayuien
npodeccu M peanu3aldd COOCTBEHHBIX IKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) B chepe 3KOIOrHIecKOro BOCIIUTAHHUS: KOJIOTMYECKU 1IeJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE,
KaK HCTOUYHHUKY CYIIECTBOBAHMS XKU3HU Ha 3eMJI€;

MOHUMAaHUS TI00aTFHOTO XapaKTepa 3KOIOTUIECKUX MPOOIIeM, BIHSIHUSI SKOHOMHUUECKUX TPOILIECCOB
Ha COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEbL;

OCO3HAaHUS HEOOXOAMMOCTH HWCIHOJb30BAHUS JOCTIDKCHMH XHMHUHM Ui PELICHUS BOIPOCOB
paIOHAIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTHBHOTO HENPUSTHUS ACUCTBUM, NPUHOCALIUX BPEN OKPYXKaroUIEH IPUPOAHON cpene, yMEHMs
IPOTHO3UPOBAaTh HEONArONpUSTHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEANPHHUMAECMbIX NEHCTBUH H
MpeI0TBpaIaTh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKONW KYJIbTYpPbI, ONBITA AESITEIbHOCTH
9KOJIOTMYECKON HAINPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMM B TIO3HABAaTEIbHOH, KOMMYHHKAaTUBHOM
Y COLIMAJIbHOM MPAKTHKE, CHOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH UIE0JI0THH XeMohoOuu;

7) B TOHMMaHMM UEHHOCTH HAYYHOTO TIO3HAHWS: C(OPMHUPOBAHHOE MHUPOBO33PEHHS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW NPAKTHKH;

MOHUMAaHHUS creurn(UKN XUMHUHM KaK HayKd, OCO3HAHHS €€ POJH B (POPMHUPOBAHMH PALOHAIEHOIO
HAYYHOTO MBIIUICHUS, CO3JIaHUH LEIOCTHOTO TPEICTABICHHUS 00 OKPYKAIOIIEM MHpE KaKk O CIAMHCTBE
NPUPOABI W YENOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W PEHICHWU MpoOJeM COXpaHEeHUs
NPUPOAHOTO PAaBHOBECHS;

yOeXJIEeHHOCTH B OCOOOW 3HAYMMOCTH XHMHHW JIJISl COBPEMEHHOM IMBWIIM3AIMH: B €€
TYMaHUCTHYECKOM HAIlPaBIIEHHOCTH W Ba)XHOW POJHM B CO3/JaHUM HOBOHM 0a3bl MaTepHUalbHON KYyJIbTYpHI,
peleHnr T00anbHBIX MpoOJIeM yCTOWYMBOIO Pa3BUTHSA YEJOBEUECTBA - CHIPHEBOW, JHEPreTHYECKOH,
MUIIEBOH M HKOJOTMYECKOH O€301IaCHOCTH, B PAa3BUTUM MEAMLUHBI, OOECIIEYEHUH YCIOBHUH YCIEUIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaXKIOTO WiieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTHU: NMOHMMAHHUS CYIIHOCTH METOAOB TO3HAHUS, UCIOIb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJb30BaTh IOJy4yaeMble 3HAHMS I aHalu3a U OOBSCHEHUS
SBJICHUH OKPYXAIOIIET0 MHPAa U MPOMCXOASNIMX B HEM H3MEHEHWH, YMEHHUs jaelarh 00OCHOBaHHBIE
3aKIIFOYEHUS] Ha OCHOBE HAYYHBIX ()AKTOB W WMEIOIIUXCS JAHHBIX C IEJIBI0 TOJNyYSHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIIONB30BaTh XMMWUYECKHE 3HAHWSA IS peIIeHus mpobiieM B
peaNbHBIX )KU3HEHHBIX CHTYaITUIX;

MHTEpeca K TTO3HaHUIO U HCCIEI0BATENbCKON EATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEepPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJTyYE€HHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTSIM TPy/a B pa3inyHbIX cepax npodeccrHoHambHOM JIesITeIbHOCTH.

2.1.2 Tlo3HaBaresnbHbBIE YHHBEpCAJbHbIE y4deOHBbIE NEHCTBHUS, KOMMYHHKATHBHBIE YHHBEPCAIbHBIC
y4eOHbIe JAeHUCTBHS, PETYIISTHBHBIC YHUBEPCAIbHBIC YUeOHbIE JICHCTBUS, COBMECTHAS JIETEIHLHOCTh

a) 6a30BbIE JOTHYECKHE NEHCTBHS KaK 9acTh IMO3HABATENbHBIX YHUBEPCAIBHBIX YIEOHBIX NEHCTBHIA:



CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh,

OMpeAeATh LENH ACATCIBHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUU UX IOCTHIKEHHUSA, COOTHOCHUTh
PE3yNIbTaThI ICATCIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

KCIIOJIb30BaTh MPH OCBOCHHM 3HAHWM MPUEMBbI JIOTHYSCKOTO MBIIUICHUS - BBIICIATh XapaKTePHBIC
NPU3HAKK TIOHSATHH W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIONB30BATH COOTBETCTBYIOIIWE TOHITHS IS
0OBSICHEHHSI OTACITBHBIX (DAKTOB U SIBJICHHIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITacCU(DUKALIMY BEISCTB M XUMHUSCKUX PEaKITUii;

YCTaHABJIMBATh IPHIMHHO-CIICICTBCHHBIC CBA3U MEXK]Iy N3y4aeMbIMH SIBIICHUSIMH;

CTPOUTH JIOTHYECKHE pacCyKAeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 10 AHAIOTUH), BBIIBIATH
3aKOHOMEPHOCTH U IMPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, ((OPMYITMPOBATH BHIBOJIBI U 3aKIFOUCHUS;

MPUMEHATH B TPOIECCE TO3HAHUS, MCIOJIb3YEMbIe B XUMUU CHUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
IPeoOpa3oBbIBATh MOJCIbHBIC MPEACTABACHHUS - XMMHYCCKHUH 3HAK (CHMMBOJ) 3JEMCHTA, XHMHUYECKas
dbopMynia, ypaBHCHHE XUMHUYECKON pEaKIUU - MPU PEIICHUH yYeOHBIX MO3HABATCIBHBIX U MPAKTUYCCKHUX
3aja4, TMPUMCHITh Ha3BaHHBIC MOJICIILHBIC NPEACTABICHUS IS BBIABICHHUS XapaKTEPHBIX IPU3HAKOB
W3y4YaeMbIX BEIECTB U XUMHYCCKHX PEAKIIHH.

0) 0a30BBIE HCCIIENOBATEIHCKUE JCUCTBUS KaK YacTh MO3HABATEIHHBIX YHUBEPCAJIHHBIX YUEOHBIX
JICHCTBUIA: BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMMO3HAHUS BEIIECTB M XUMHUYCCKUX PEaKITHIA;

(dbopMynHpOBaTh LENU W 3aJa4d UCCIICIOBAHUS, HUCIONB30BaTh MMOCTABICHHBIC M CAMOCTOSTEIHHO
chopMyITHpOBaHHbIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JUTSI (JOPMUPOBAHHS THITOTE3bI
0 MPOBEPKE MPaBUIBHOCTH BBHICKA3BIBACMBIX CYKICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U NIPOBEACHUS YYCHUYCCKHX YKCIICPUMEHTOB,
COBEpIICHCTBOBAThL yMEHHsI HAONIOJAaTh 3a XOJOM TIPOIECCa, CAMOCTOSITENBHO TMPOTHO3UPOBATH €ro
pe3ynbraT, (QOpMYJIMpPOBaTh OO0OOINEHHUS W BBIBOJBI OTHOCHUTEIILHO JIOCTOBEPHOCTH pE3YJIbTATOB
HCCJICJIOBAHNUS, COCTABJIATh 00OCHOBAHHBIN OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKON HCCIEIOBATENBCKOM W TMPOCKTHOW JEATEIbHOCTH, MPOSBIAThH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIILHOMY TIOMCKY METOJIOB PENICHUS NPaKTHYSCKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHMSI.

B) yMeHHsI paboraTh ¢ WHGpOpPMAIMEH KaK YacTh IMO3HABATCJIBHBIX YHHUBEPCAIBHBIX YYEOHBIX
JICHCTBUIl: OPUCHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX WH(POpMAaIuu (HAydHO-TOMyJsIpHAs JIUTepaTypa
XHUMHYECKOTO COJCPIKAaHUsS, CIpPaBOYHBIC MOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBATh HHGOPMAIUIO
pa3juuHBIX BUAOB W (OpM  NPEACTABICHHUS, KPUTHUYECKH OIICHMBATh €€ JIOCTOBEPHOCTh WU
HEMPOTUBOPEUYHBOCTD;

(dbopMyIHpOBaTh 3aNpPOChl U MPUMEHSATH Pa3IMYHbIC METOJBI MPH MOUCKE W OTOOpe HH(OpMAIHH,
HEOOXOMMOH JIJIsl BBIITOJIHEHMSI YUeOHBIX 3a/1a4 ONPECIICHHOIO THUIIA,

MpUOOpETaTh OMBIT UCMOIB30BaAHMS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3IHYHbIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAIbHYIO (GopMy mpezacTaBieHUsS uHGOpManuu (CXeMbl, TpaduKw,
JiarpamMmebl, TaOJIUIIbI, PUCYHKH U JPYyTHUE);

WCTOJIb30BaTh HAYYHBIA fA3bIK B KayeCTBE CPEJCTBA MPU padOTe ¢ XMUMHUYECKOW WH(OpMAIHCH:
MPUMEHATh MEXNpEAMETHbIC ((pu3uueckue M MareMaTHUYeCKHWe) 3HAKM M CHMBOJIBI, (DOPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYDY;

MCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIHUYECKHIE CPEICTBA HATIISTHOCTH.

T') OBIIQJICHHE YHUBEPCATLHBIMH KOMMYHHUKATHBHBIMU JICHCTBUSIMH

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJA€ JauMajora W/WIA JUCKYCCHH,
BBICKA3bIBaTh WJEH, (DOPMYJIMPOBATH CBOW IMPEIJIONKEHHS OTHOCHUTEIBHO BBITIOJHEHHUS TNPEAIOKESHHON
3a1a4H;

BBICTYIIaTh € MPE3CHTAIMEH pEe3yJIbTaTOB  IMO3HABATE/ILHOW  JCSATEIBLHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHMKAMH IIPH BBIMOJHEHHH XHUMHUYECKOI'O 3KCIEPUMEHTA,
MPAKTHYECKON pabOThl IO UCCIIEAOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pEATH3AINN yYEOHOTO MPOEKTa U
(GhopMyJIMPOBaTh BBIBOMABI 10 PE3yJIbTaTaM IMPOBEICHHBIX MCCIICIOBAHUN IYTEM COIJIAaCOBaHWS MMO3MIUN B
X0/ 00CYXIeHUS U 0OMEHA MHCHHUSIMU.

yMEHHS OOIIEHMsI KaK YaCTh KOMMYHHKATHBHBIX YHHBEPCAIBHBIX YUEOHBIX JICHCTBUM:

1) OBJIaJIeHUE YHUBEPCAIBHBIMH PETYIATUBHBIMU JICUCTBUSMU:

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO MMO3HABATEIBHYIO ACSATEIBHOCTH, OMPEaCiss
ee IeJU U 3aja4d, KOHTPOJIMPOBATh M M0 MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATh MPEIaraeMbli ajilrOPUTM
JIEUCTBUI TIPU BBITOJIHEHUH Y4YeOHBIX M HCCIICIOBATENbCKUX 3a/ay, BbIOMparTh Haumbolee 3¢ EKTUBHBIMH
CII0CO0 MX PEIICHUS C YYETOM IOJyUYeHHUsI HOBBIX 3HAHUH O BEIECTBAX U XUMHUYECKUX PEaAKIINX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOCH JISATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.,



2.2 O06s3aTeTbHBIMU TUCIHILTNHAPHBIMA PE3yJIbTaTAMUA CIUTATH:

2.2.1 IlpemMeTHBIC pe3yabTaThl OCBOCHHSI:

1) copMHUpPOBAHHOCTh TPEJACTABICHUI: O XHMHUYCCKOW COCTABJIAIONICH E€CTCCTBCHHOHAYYHOMN
KapTUHBI MHpA, POJU XUMHH B MO3HAHHWH SIBJICHUA TPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATHHONW TPaMOTHOCTH, HEOOXOIAMMOHW ISl pEIIeHUS MPaKTUYEeCKHX 334ad |
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO H IIPUPOTHON CPEIE;

2) BIQJICHUE CHCTEMOW XMMUYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIIUE TOHSATHS
(XMMHYeCKUit 2JIEMEHT, aToM, dJIEKTpOHHas 000109Ka aToMa, S-, p-, d-3JIeKTpOHHBIE OPOUTAII aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTH, D3JEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHWS, XWMHUYECKas CBA3b, MOJb,
MOJIIpHAsl Macca, MOJISPHBIA 00bEM, YIIICPOAHBIN CKENeT, (PYHKIMOHAbHAS TPYIIa, PaguKal, H30MEPHS,
WU30MEPhI, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YTICBOJOPOJIbI, KHCIOPOJ- W a30TCOJEPKAIINE COCTUHCHUS,
OMOJIOTHYECKN aKTUBHBIE BEIIECTBA (YIJIEBOJBL, KHUPBI, OETKH), MOHOMEp, MOJIMUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COCIUHCHHS, KPUCTAJUIMYCCKAsh  PEHICTKa, TUIBI XUMHYECKUX  pPeaKiui
(OKHCITUTENLHO-BOCCTAHOBUTEIBHBIC, 9K30- M SHIAOTESPMUYCCKUE, PEAKIIMM HOHHOTO OOMEHa), PacTBOD,
AIEKTPOIUTHI, HEAIEKTPOIIUTHI, HIEKTPOIUTHUECKAS TUCCOLMAIS, OKUCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakiui, XIMHYECKOEe PaBHOBECHE), TEOPHH W 3aKOHBI (T€OpHs XWMHUYECKOTO CTPOCHHSA
opranundeckux Bemects A.M. byTiepoBa, Teopus JIEKTPOTUTHIECKON UCCOLUAIINHN, TIEPUOIUIECCKUI 3aKOH
AWM. MengeneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKAN SI3BIK XUMUM,
(haKTOMOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJTYUYSHHH M O€30ITaCHOM WCTIOIh30BAHUH BaKHEUIIIHX
HCOPraHUYCCKUX U OPraHUYCCKUX BCIICCTB B 6])1Ty u HpaKTH‘IeCKOfI JCATCIBHOCTH YCJIOBCKA,

3) chopMUPOBAHHOCTh YMCHMI BBISBISATH XapaKTEPHbIC MPH3HAKK M B3aUMOCBS3b H3yUCHHBIX
MOHATHH, TPUMEHATh COOTBETCTBYIOIIHNE TOHSATHS MPU ONMHCAHWU CTPOCHHS M CBOWCTB HEOPTaHWYECKHX U
OpraHUYCCKUX BCUICCTB U UX npeBpaLueHHﬁ; BBISIBJISITH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C HNOHATHSIMU U
MMPEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IPECIMCTOB,

4) cPopMHpPOBAHHOCThP YMEHHH WCIONB30BATh HAUMEHOBAaHWS XHUMHYECKUX COCIMHEHUI

MEXIYHAPOIHOTO COI03a TEOPETUYECKOW M TMPHUKIATHOW XMMHHA W TPUBHAIBHBIE HA3BaHUS BAKHEUIIIX
BEICCTB (ITHJICH, alleTHIICH, MIUIIEPHH, (GeHOJ, (hopMabaerul, YKCyCHasi KUCIIOTa,
TJIMIOUH, yraprnZ ras, yrneKchmﬁ ra3, aMMHaK, raimcHas U3BCCTh, HErai€cHasa U3BCCTh, IIMThCBAsA COJa U
JIPYTHX), COCTABIATH (POPMYNBI HEOPTAaHWYECKHX W OpPTaHMYECKHUX BEIIECTB, ypaBHEHUS XUMHUYECKUX
pCaKHHﬁ, O6’B$ICH}ITI> HUX CMBICII; TOATBEPXKAATh XaApPAKTECPHBIC XHUMHUYCCKHUEC CBOIiCTBa BCIIICCTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ;

5) chopMHupOoBaHHOCTh YMEHUI yCTaHABIMBATH NMPUHAJICKHOCTh M3YyUEHHBIX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB K ONMPEAEIICHHBIM KJIacCaM W TPYyTNIaM COSTUHEHH, XapaKTepU30BaTh UX COCTaB U
BKHCUIITUE CBOMCTBA; OIPEACNATh BUABI XUMHUYECKUX CBs3€H (KOBaJeHTHas, MOHHAS, METATUYECKAs,
BOJIOPOZHAS), THITHI KPUCTAIUTHYECKUX PEIIETOK BEIECTB; KIACCU(UITUPOBATh XUMIUUECKNE PEAKIINH;

6) BIaJeHWE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHWS BEUIECTB M XHUMHUYECKUX SBICHUH
(HaOmnrozieHUe, M3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE);

7) chOopMHPOBaHHOCTh YMEHHH MPOBOJUTH pacueThl MO XMUMHUYECKUM (OpMyJiaM U YpaBHEHHUSM
XUMHYECKAX PEaKIMid C HWCIONb30BaHuEM (DU3MUECKUX BEIHYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBCHHONH CTOPOHBI: MacChl, 0O0beMa (HOpPMajbHBbIC YCJIOBHs) Ta30B, KOJMYECTBA BEIIECCTBA;
HCIIOJIb30BaTh CHUCTEMHBLIC XWUMHWYCCKHC 3HAHUA IJId TPUHATUA peHIeHI/Iﬁ B KOHKPETHBIX XHW3HCHHBIX
CUTYaIUsIX, CBS3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

8) cQOopMHpPOBAaHHOCTH YMEHHH IUTAHHPOBATH M  BBIMIOJNHATH XUMHYECKHHA JKCHEPUMEHT
(mpeBpaleHusl OpraHMYeCKUX BEIIECTB NMPU HarpeBaHUM, MOJYYEHHE ITHJIEHA M U3yUYEHHE €r0 CBOMCTB,
KaueCTBCHHBIC pEaKIWWd Ha albJCTHUABI, KpaxMall, YKCYCHYI KHUCIIOTY; JACHaTyparus OeJIKOB IpHu
HarpeBaHUM, [[BETHBIE PEaKIMU OEIKOB; MPOBOIUTH PEAKIIMH MOHHOTO OOMEHa, ONPEJENSTh CPEy BOIHBIX
pacTBOPOB, Ka4YeCTBCHHBIC PEaKIWH Ha Cyib(har-, KapOOHAT- W XJIOPHUA-aHUOHBI, Ha KAaTHOH aMMOHHWSI,
peraTh SKCIepUMEHTABHBIC 331291 110 TeMaM "MeTaisr" 1 "HeMeTtamiel") B COOTBETCTBUH

Oco0oe 3HaueHue nucHUIUIMHA uMeeT npu popmuposanuu u pazsutuu OK 01, OK 02, OK
04, OK 07



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00I1e00pa30BaTEIILHON IUCITUTITHHBI

- MHTepeC K pasJMuHbeM Ccbepam
npodpeCcCroHaNbHOM OeATeJIbHOCTH,

OBnaneHue YHMBEpCaJlbHEIMA
y4eB6HEIMU nosHaBaTeJNbLHEMU
OeNCTEUSIMA :

a) 6asBoBre JIOTMUECKME IeMCTBUS:

- CaMOCTOATEJILHO (QOPMYyJIMPOBATL U
aKTyaJImM3MpoBaTh npobyemy,
paccMaTpMUBaATL €€ BCECTOPOHHE;

- yCTaHaBJIMBATDH Cylle CTBEHHBIM
IIPM3HAK NI OCHOBAHMHA i
CpaBHEHMH, KJlaccubmkaumum n
obobumeHnsa;

— OINpenejiaTb LeJu OeATeJIbHOCTH,
3amaBaTh IIapaMeTpHE UM KPUTEPUM UX
OOCTWXEHNA;

- BBHIABJIATH 3aKOHOMEPHOCTU 1z
IpOTMBOpPEUMsa B  pacCMaTpUBaeMbIX
ABJICHUAX;

- BHOCUTb KOPPEKTUBBI B JE€ATEIILHOCTD,

OLICHMBATh COOTBETCTBUC PE3YJIbTATOB LCIIAM,
OLICHMBATb PUCKH MOCJIeICTBUI JACATCIIBHOCTH,

Kon u IInanupyemMble pe3yJbTaThl 0CBOCHHS THCIUIIIUHBI
HAHMeHOBaHUe
(¢hopmupyembIx Oo0urue JAucuMninHapHble
KOMIIeTeHI M i
OK 01. | B wacTu TPYAOBOI'O BOCNUTAaHMS: - BJIAQJETb CHCTEMOM XMMHYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
BriOupath - TOTOBHOCTB K TPYyHNy, OCO3HAaHME | oCHOBOIOJIATAIONMINE IMOHATHS (XUMHUYECKHH 3JIEMEHT, aToOM, JJICKTPOHHAs
CIIOCOOBI LeHHOCT) MAaCTepCTBa, TPYAOJIOOUE; | oGogouka aToMma, s-, p-, d-2TeKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYIa,
pelicHus  3amad | TOTOBHOCTH K KTVBHOM | BafleHTHOCTh, 3JIEKTPOOTPUIIATETFHOCTh, CTEHEHb OKHCICHHUS, XHMMHUUYECKas
npopeccuonanpn | TEATEIBHOCTI  TEXHOJIOIMHEECKON 1| cpgsp,  Monb, MOJAPHAsS MAacca, MOJAPHBIA OOBEM, YIJIEPOMHBIA CKEJET,
~ COLUMaJIbHOM HaIllpaBJIEHHOCTU o
Oif 1eATeIbHOCTH B P CTVr | (hyHKIMOHANBHAS TPYIINA, PAJMKAJ, H30MEPHs, H30MEPhl, TOMOJIOTHUECKHIl
CIIOCOBOHOCTH VMHULUMPOBATH,
MPUMEHHUTEITHHO psijl, TOMOJIOTH, YTJIEBOJIOPOIBI, KHCIOPO- M a30TCOAEPKAIIUE COCAMHEHUS,
IIJIAHMPOBATDH 12 CaMOCTOATEIJIBHO
K  pa3Iu4yHbIM OMONOrMYecKd aKTUBHBIE BellecTBa (YIJIEBOIBI, JKUPBI, OCJIKH), MOHOMED,
BEITIOJIHATBb TaKYyI IOeATeJIbHOCTb,
KOHTEKCTaM MOJIUMEP, CTPYKTYpPHOE 3BCHO, BBICOKOMOJICKYJIIPHBIC  COCIMHCHUS,

KPUCTAJUTMYECKasT PEeIIeTKA, THIbI XUMHYECKHUX PEaKIUi (OKUCIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBIC, 9K30- U YHAOTEPMUUYECKHE, PEAKIIUU HOHHOTO 0OMEHa),
pacTBOp, BIEKTPOIUTHI, HEIJEKTPOIIUTHI, INEKTPOIUTHYECKAS UCCOLMUALMS,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON pEaKIUH, XUMAYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOSHUS
oprannyeckux BemniecTB A.M. BytnepoBa, Teopus 3IEKTPOIUTUUYECKON
Juccoumranuu, nepuoandeckuit 3akod /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, (PAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MaCHOM HCIOIb30BAHUH
BOKHEUIIINX HEOPraHWYECKHMX ¢ OPraHWYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- YMETh BBISABIATH XapaKTEPHbIE MPHU3HAKA W B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOLIME MOHATUSA NIPU ONKUCAHUU CTPOCHHUS
Y CBOMCTB HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M MX MPEBPALCHHUII;

BBISBJISITH  B3aMMOCBS3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMHU |
MIPEACTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W MPUKIAAHON XHUMHUU H

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerus, yKCycHas KHCIOTa, TJIMIMH, YrapHbIi Tras,




- pa3BUBaTb KPCAaTUBHOC MBINIJICHUC IIpH
PEIICHUH KU3HESHHBIX MPOOJIeM
0) 0a30BbIE HCCIeN0BATENbCKUE e CTBUSA:

- BJIAJICTh HaBBIKAMU yueOHo-
HCCIIEN0BATEIBbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3peleHUs
pooem;

- BBISIBJIATh NPUYMHHO-CIIEZICTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABHUI'ATh

TUIIOTE3y €€ PELIEHUs, HaXOIUTh APTYMEHTHI
JUIs  JTOKa3aTelbCTBA CBOUX YTBEPXKICHMI,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

- aHaNM3UpOBaTh IOJYYEHHbIE B  XOJ€
peuieHusl 3ajadu  pe3yJsbTaTbl, KPUTUUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ HM3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETb IIEPEHOCUTH 3HaHUsA B
MIO3HABATENIbHYI0O M TPAKTUYECKYIO oO0nacTu
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 pa3HBIX
MPEIMETHBIX 00JIacTel;

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

MMO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

YIJIEKUCIIBIN ra3, aMMHaK, TallleHasl U3BeCTh, HETallleHass U3BECTb, MMUThEBas
Co/lla U JIPYTHX), COCTaBIATH (OPMYJIbl HEOPTaHUYSCKUX M OPTaHUYECKUX
BEIICCTB, YPaBHCHUS XHUMHYECKHX pEAKIHi, OOBSICHATH WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC XHUMHYECKHE CBOMCTBaA BCIIIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMHU U 3aMUCIMH YPaBHEHUM XUMUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBAaTh MPUHAJICKHOCTh H3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB K ONPENEICHHBIM KjaccaM M IpylnnaM COECIUHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAKHEHIIHME CBOWCTBA; OMPENEISATh BHUIBI
XUMUYECKUX CBs3CH (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
THUIIBI KPUCTAJUIMICCKUX PEIICTOK BEIIECTB; KIACCHPUIIMPOBATH XUMUICCKUE
peaKIuu;

- chopmupoBaTh TPEICTABICHHUS: O MATEPHAIBLHOM CIWHCTBE MUPA,
3aKOHOMEPHOCTSIX Y T0O3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U 3HAUCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B oO0ecrneyeHuu
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PELICHUH POOIIEM SKOIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO37IaHMM HOBBIX MaTEPHUajOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00ECIICUCHUH
palMOHAIBHOTO TIPUPOAOIIONIH30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS U
o0mieil KyJabTyphl 4eNOBEeKa, a TaKKe OJKOJIOTHMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN Cpefie;

- BJAJAETh CUCTEMOM XUMHYECKMX 3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS  (JOTIOJHUTEIBHO K CHCTEME TOHSATUU
0a30BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE M BO30YXJICHHOE COCTOSTHUE aTOMa,
ruOpuaAN3aIsa aTOMHBIX opOuTanel, xumuueckas cBsi3b ("c" u "n", KpaTHBIE
CBSI3W), MOJSIpHAsh KOHIIEHTpAIMs, CTPYKTypHas ¢Gopmysia, H30OMEpHs
(cTpykTypHasi, reoMeTpuyecKkas (LHC-TPAHC-U30MEPHsi), TUIIBI XUMUYECKUX
peakiuii (roMo- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTHUHHBIE,  JMCIEPCHBIE  CHCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLIMAIINY, DJIEKTPOJIU3, KPEKUHT, PU(OPMUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIEKAllUe B OCHOBE
NOHUMaHMsl TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJSIPHOM M HaJMOJIEKYJISIDHOM  YPOBHSX; TNPEJACTABICHUA O
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MEXaHU3MaX XMMHMUYECKHUX pPEaKLHi, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOHN JESITEIBHOCTH YEJIOBEKa; OOMIMX HAYYHBIX
IPUHIUIIAX XUMUYECKOr0 MPOU3BOACTBA (HA IPUMEpPE TPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepadboTKu HePTH);

- YMEeTh NPOBOAMTH PACYEThl MO XMMHUYECKUM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PHU3UYECKUX BEITUYMH (MAacCHI,
o0beMa Ta30B, KOJIMYECTBA BEIECTBA), XapaKTEPU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUID XUMHYECKOU
dopMysbl BelIeCTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BELECTBA)
IIPOJYKTa peakliiu, €CJIi OJHO U3 UCXOJIHBIX BELIECTB /IaHO B BUJIE PACTBOPA
C ONIpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOrO BEIIEeCTBAa WIM JAHO B
n30bITKE (MMEET IIPUMECH); pacu€Thl MACCOBOM MM OOBEMHOMN JT0JIM BBIXOAA
IPOAYKTa pPEaKIMU; pacyeThl TemIoBOro s¢¢exra peakuui, 0ObEeMHbBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIBJIATh XapaKTEpHbIE NPU3HAKA M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, TPUMEHITh COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU U
NpEeCTaBICHUAMH JAPYTUX NPEAMETOB [l 00jiee OCO3HaHHOTO MOHUMAaHMS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHMA Ui OOBSICHEHHS M MPOTHO3MPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOLY;

- YMETh WHCHOJNb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAMHEHUM
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MPHUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YUYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKHUX COEAMHEHHUH; MCMOIb30BaTh XUMUUECKYIO
CUMBOJMKY JUIi COCTaBJeHHUS (OpMyNl HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMya OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPAaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajlaHCa 3TUX PEaKIHif;
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peakiuii HOHHOTO OOMEHa IyTeM COCTABJICHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPABHEHU; peakiuil TUAPOIU3a, PEAKIIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEP)KIAaTh XapaKTepHble XMMHYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMHU IKCIEPUMEHTAMU U 3alMCSIMHM YPAaBHEHUH XUMHUUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMYECKUE U OPTraHUYECKHE BEIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUpATh OCHOBAHHUS M KPUTEPHUH
U KIacCU(UKAMU M3Y4aeMbIX XUMHYECKUX OOBEKTOB; XapaKTEpHU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, PUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpyInmnam COeIUHEHUH (IIPOCThI€ BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJNIM; YTJIEBOJIOPOABI, HPOCTbIE 3(GUPHI, CHUPTHI, (PEHOJBI, ANbIETHIBbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIEC S(UPHI, )KUPBI, YTIIEBOIbI, AMUHBI,
AMUHOKUCIJIOTHI, OCIIKH); IPUMEHSTH 3HAHUS O COCTaBE M CBOMCTBAaX BELIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKMX PEaKLUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIATh Ha KOHKPETHBIX NMPUMEPAX XapaKTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIAa KOBaJIeHTHOM cBs3M ("c" u "), B3aMMHOTrO BIUSHUS aTOMOB M IPYII
aTOMOB B MOJIEKYJaxX; a TaKkKe OT OCOOCHHOCTEH peajau3alMy pa3indHbIX
MEXaHHU3MOB NIPOTEKAHUSI pEaKLnii;

- YMETb XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSIHUM) W HMOHOB XHUMHYECKHX »JJIEeMEHTOB 1 - 4
nepuonoB Ilepuonuueckoit cucremsl .M. MeHnneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HCIONIb3ys monsatusa "s", "p", "d-anekrponnsie" opOutanmy,
HHEPreTUYECKUEe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUH MO IMepuojaM U
rpyImmnam;

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa
MOKCKA, aHaJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha  JMasiore KYJbBTYP,

- yMeTh IUIAaHUPOBATh W  BBIMIOJNHATH XUMHUYECKHH  DKCIEPUMEHT
(npeBpallleHuss OpPraHMYECKHUX BEIIECTB IPU HArpEeBaHHUM, IMOIyUYEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MM HA aJIbJIETUIBI,
Kpaxmall, YKCyCHYIO KHCJIOTYy; JeHaTypamus OCIKOB TpH HarpeBaHUH,
IIBETHBIC pEaKIuu OEIKOB, TMPOBOJWTh PEAKIMH HOHHOTO OOMEHa,
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u
MHTEPIIpETaluU
UHPOpPMALIUU U
nH(pOpMaITnOHH
BIC TEXHOJIOTHHI
JUTSI BBITIOJTHEHUS
3a1a4
podeCCHOHAIIbH
Ol AeATENIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KyJbTYphl Kak  CpeAcTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LICHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTb  OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIE0BATEIIBCKYIO

JeSTeNIbHOCTh MHIUBUAYATbHO U B TPYIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMUAEHCTBUSMM:

B) padora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJTy4YeHUS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
uH(pOpMAlIUK PA3NUYHBIX BUAOB U GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
Y4eTOM Ha3Ha4YeHHs MH()OpMAIHM U IEIeBOM
ayJIMTOPUH, BBIOUpAs ONTHUMAIbHYIO (opMy
MIPE/ICTaBICHUS U BU3YyaIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIONB30BaTh CPENCTBA WH(POPMAIMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TEXHOJOTHUH B
pElIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/lad4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€30aCHOCTH;

OTIpeNeNATh CPeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha CyJbdaT-,
KapOOHAaT- M  XJOPUJ-aHUOHBI, HA KATHOH aMMOHMs;,  pelarhb
JKCIIEpUMEHTaJbHbIE 3anaun 1o TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPAaBMJIAMM TEXHUKHU O€30MAaCHOCTH IpU OOpallleHHH C
BEIIECTBAMH U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMMHMYECKOI'0 SKCIIEPUMEHTA B (pOpMeE 3allUCH YpPaBHEHHUH COOTBETCTBYIOILUX
peakuuii ¥ GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

- yMeTh aHAIM3UPOBATh XHUMUYECKYI0 HH(POpPMAILHIO, MOIy4aeMylo U3
pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil MH(opmauuu, cetb VHTEpHET U
Apyrue);

- BJIaACTb OCHOBHBIMU MCTOJAMH HAYYHOI'O II0O3HAHHA BCHICCTB H
XUMHUYECKUX  SIBJICHUH  (HaOmrofeHWe,  HM3MEpEeHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMETh MPOBOJUTH PacyeThl MO XMUMHUYECKUM (OpMylaM U ypaBHEHUSIM
XUMHWYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/ISI/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPHUHATUS peIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

- yMeTb CaMOCTOSTENbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘IGHI/Ie U HU3YyUYCHHUC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHX BEIECTB, KAUeCTBEHHbIE PEaKIMHU YIIIEBOJOPOIOB Pa3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPTaHMYECKUX BEIIECTB, pEIICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 [0 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) C COOIIOCHHEM MpaBui 0€30MacHOT0 OOpalIeHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH LENH

UCCIIEIOBAHMs, TPEJOCTaBIsATh B  pPAa3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- yMeThb  OCYIIECTBISTh  LIEJCHANpPABICHHbII TOUCK  XHUMHYECKOU

uH(pOpMallMM B pa3UYHBIX HCTOYHUKAX (HaydyHas W Yy4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBOM MH(popManuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOW 3a1a4eii;

- BJIAJIETh CHCTEMOM 3HAHUMM O METOJAX HAYYHOIO TIO3HAHHUS SIBJICHUMU

13




- BJIQJETb HAaBBIKAMU PACIIO3HABAHUSA U | IPUPOJbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHUSMHU IPUMEHSTDH
3amuThl  MHGoOpManUu, WHGOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTATbHOM HCCIEAOBAHUU BEIIECTB M JUIS
0€301aCHOCTH JIMYHOCTH; OOBSCHEHUS XUMHUYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKOW NeATEIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HH,
OK 04. - TOTOBHOCTD K CaMOpa3BUTHUIO, | - yMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CaMOOIIPEEIICHUIO; (mpeBpallleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIYYECHUE
B3aMMOJICIICTBOB | -OBJIaZICHUE HaBbIKaMU y4e0HO- | TWJIEHA M M3YUYEHHE €r0 CBOMICTB, KaU€CTBEHHBIE PEAKIMM HA aJlbJETH]IbI,
aTh ¥ paboTaTh B | UCCIIEIOBATEILCKOH, MIPOEKTHOMN U | KpaxMaj, YKCYCHYIO KHUCJIOTYy; JeHaTypalus O€lKOB NpH HarpeBaHUH,
KOJUIEKTHUBE U COLIMAJIbHOMU JESITENIbHOCTH; L[BETHbIE peakUUu OEJIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHUBEPCAJIBHBIMHU | ONIPEIEISITh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHbBIE PEAKIIMH HA CyJIb]at-,

KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHUPOBATH NeNCTBUA o ee
JOCTHMIKEHHIO: COCTABJIATh IUIaH JCHCTBUH,
pacmpenenarb pojad C YYETOM MHEHUM
YYaCTHUKOB o0CyXIaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH W BBHIMOJHATH paboOTy B
YCIOBHSIX peanbHOTO, BUPTYaJILHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYHIECTBJISITh TIO3UTHBHOE CTPATETHYECKOE
MOBEJEHWE B  Pa3jIMYHbIX  CHUTyalHUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTHBHbIMHU AeHCTBUSIMMU:

r) NpUHATHE ceOsl M IPYTrUX JI0aei:

- MPUHUMATh MOTHUBBI U APTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSITEIbHOCTH;

kapOOHAT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTAJIbHBIE 3afaunno TemaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C IPaBHJIAMH TEXHUKH O€30MACHOCTH IpH OOpamieHnHu ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTaThl
XHUMHYECKOT0 KCIIEPIMEHTA B (hopMe 3anicH ypaBHEHHI COOTBETCTBYOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

-yMeThb  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUU
HKCHEPUMEHT (IIOJlyYeHHEe M HU3yYeHHE CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUH YIJIEBOAOPOI0B Pa3INUHBIX
KJIACCOB M  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHUE
AKCIIEPUMEHTAJbHBIX 33Jad 10 pACHO3HAaBAaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJEHHEM MPaBUi 0€30MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIaDOpaTOpHBIM 00Opy/noBaHUEM, (HOPMYIHPOBATh LEIH
UCCIIIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
HKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHUOKU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUP C
MTO3UIMH JIPYTOro YeIOBeKa,

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUA 00
U3MEHEHUU
KJIIMarTa,
TIPUHITAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIEHICTBOBATh
BUpPE3BBIYAITHBIX
CUTYaIHSIX

B 00/1acTH 3K0JO0TrHYeCKOr0o BOCIINTAHNSA:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTyphl, MOHMMAaHHE BIUSHUS COLMAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa HKOJIOTHUECKUX
npobmnem;

- IJIaHUPOBAHME M OCYILIECTBIIEHUE JEUCTBUN B
OKpY2KaloIllel cpelie Ha OCHOBE 3HAHMA LeJeh
YCTOMUYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

AKTHUBHOE HENpUATHE JEUCTBHM, MNPUHOCSIIMX
BpE/l OKpY>Karollel cpese;

- YMEHHME NPOTHO3UPOBATH HEOIArONPHUSITHBIE
9KOJIOTUYECKUE MOCIIEACTBUS
MpealpUHUMAEMbIX AEHCTBUNA, MpPeJOTBpaIlaTh
ux;

- paciupeHue OIIBbITa JeATeIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMU y4ebHo-

HCCIIEA0BATENbCKOM, MPOSKTHOM U COLUATBHON
NeSATEIHHOCTH;

- chopMupoBaTh MPEACTABICHHS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHbBl MHpPA, POJIM XMUMHHM B IO3HAHUM SIBICHUI
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOIOJATh MpaBUiIa HKOJIOTUYECKU 11€TIeCO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXaIoIIe NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEIIECTB, MOHMMAas CMBICI MOKa3aTess
MPEAEIbHON TOMYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C TO3UIMUI
HKOJIOTUYECKON O€30MaCHOCTH TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  4YellOBeKa, CBSI3aHHOM ¢  mepepadOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS JUJII TPUHSTHS TPAMOTHBIX pEIICHUUN
mpo0JieM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- YMEThb OCO3HaBaTh OIMACHOCTb BO3JEHCTBUS HA JKUBBIE OPTaHU3MBI
ONpENETEHHBIX BEIIECTB, TMOHMMAas CMBICI T[IOKa3aTeiasl MpeaesbHOU
JIOMyCTUMOW  KOHIIEHTpAaIli¥, M TOSCHATh Ha TMpPUMEpax CrocoObl
YMEHBIIEHUS W MPEJOTBPAILIEHUS] UX BPEIHOrO BO3ACHCTBUS HA OPraHHU3M
YEJIOBEKa.
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2. CTPYKTYPA ¥ COJEPXAHHME OBIIEOBPA3OBATEJILHON
JUCIHUIIVIMHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO0# padoThl

Tabmuua 2 — O6beM u BUIBI paboT 10 0011e00pa30BaTEIbHON AUCIUILINHE

Buj yueOHoi1 padoThl O0bem B
yacax

OBBEM OBPA3OBATEJbHOM NPOI'PAMMBI JIMUCIIATLJIMHBI: 76

- TeOpeTHYeCKoe 00yUeHHe 4

B T.4. IPO(ECCHOHATBLHO-OPUEHTUPOBAHHOE COIep)KaHue (TIpaKTHYECKast -
MOJITOTOBKA)

- IPAKTHYECKHE 3aHATHUS 4

B T.U.

po(heCcCHOHATLHO-OPHEHTUPOBAHHOE COIepKaHMe (IPAKTHYECKAsl TOATOTOBKA) -

nuddepeHIMpPOBaHHBIN 3a4eT 2

CamocTosiTesibHasi padoTa 66

- IPOMECIKYTOYHAA aTTECTAllUSA -

B TOM YHCJIC:

KOHCYJIbTallun -

JOK3aMCH -

auddepeHnupoBaHHbIN 3aUeT




2.2 TemaTH4yeCKHUil IJIaH U COJlePKAHUE TN CUUILINHBI

Tabmuia 3 — TemaTnueckuii iIaH IUCHATUITNHEI

Hroro |Camocrosite KoJsin4ecTBO ayJUTOPHBIX YaCOB
aKaJgeMH4ecK| JIbHas Bcero B T.4. B
HX 4aCOB padora popme
HaumenoBaHue pa3jesioB 1 TeM TeopeTu4. | MPaKTHY.
00y4aromux MPaKTHYECK]
ost oi o0ydyeHue | 3aHATHS
MOJATOTOBKH
Pa3pnen 1. OcHOBBI cTpOeHHS BellecTBa. XUMUYeCKHe 18 16 2 - 2 -
peakuuu
Tema 1.1 OcHOBBI CTpOEHHUSI BENIECTBA. XUMHUUYECKUE PEaKIIUU 18 16 2 - 2 -
Pa3zpnen 2. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB 14 12 2 - - 2
Tema 2.1 CtpoeHue U CBOMCTBA HEOPraHUUECKUX BEILIECTB 14 12 2 - - 2
Pa3zpnen 3. CtpoeHune U CBOMCTBA OPraHUYeCKHX BeleCTB. 32 30 2 - - 2
3aKOHOMEpPHOCTH NPOTEKAHUS XMMHYECKHUX pPeaKuuii
Tema 3.1 CtpoeHune u cBOWMCTBAa OPraHUYECKUX BEILECTB. 32 30 2 - - 2
3aKOHOMEPHOCTH MPOTEKAHHsI XUMUYECKUX PEaKIil
Pasnen 4. PactBopbl. Xumus B ObITY M IPOM3BOACTBECHHOM 10 8 2 - 2 -
AeATeJIbHOCTH YeJI0BeKa
Tema 4.1 PacTBopbl. XuMus B ObITY M TPOU3BOICTBEHHOMN 10 8 2 - 2 -
JIeSITEJIbHOCTH YeJIOBEKa
JAu¢pepeHuupoBaHHbIil 3a4eT 2 - 2 - - 2
Bcero 76 66 10 - 4 6
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Tabnuna 4 — ConeprxkaHue TUCIUILUIUHbBI

HaumeHoBaHue pa3jie/ioB
U TeM

Conep:xanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBHO-
OpPHMEHTHPOBAHHOE), JTA00PATOPHbIE U MPAKTHYECKUE 3AHATHS,
NPHUKJIATHONH MOYJ/Ib

O0nLeM
4acoB

®opmupyemMble
KOMIIETCHIIUH

1

2

4

Paznen 1. OCHOBBI CTPOEHUS BelleCTBA. XMMHYECKHE PeaKIMH

18

Tema 1.1.

OCHOBBI CTpOEHHUS
BemiecTBa. XMMHUYECKHE
peakuuu

Coaep:xaHue y4eOHOIro MaTepuaJia

Ilepuoanveckasi cucrema xumMudecknx 3JjemMentoB .M. MenaeseeBa.
Kiuaccnpukanussi 1 THNBI XMMHYeCcKMX peakunuil. dusmyecknid CMbICIT
[lepuonnueckoro 3akonHa J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHYECKUX D3JIEMEHTOB, 00pa3zyeMbIX MMM MPOCTBIX M CIIOKHBIX
BEUIECTB B COOTBETCTBUU C IOJOXKEHHUEM XHMHUYECKOTO DJJIEMEHTa B
Ilepnonnueckorr cucrteme. MHpPOBO33pEHUECKOE M HAy4YHOE 3HA4YeHUE
Ilepnonnueckoro 3axkona /.M. MenneneeBa. Ilpornossr .M. MeHnneneesa.
OTKpBITHE HOBBIX XUMHUYECKHX JIEMEHTOB.

CoBpeMeHHass MOZETb CTPOCHUS aToMa. DIEKTPOHHAs KOH(UTypauus aToMa.
Knaccudukanus XuMHUYECKUX B3JEMEHTOB (s-, p-, d-ainemeHTsl). BaneHTHbIE
ANIEKTPOHBI. BaJleHTHOCTb. OJEKTpOHHAs MpUPOAA XUMHYECKOH CBS3H.
OneKTpooTpuLaTeIbHOCTh. KoOBajeHTHast CBA3b, €€ Pa3HOBUJIHOCTH U
MeXaHU3Mbl 00pa3oBaHusl (OOMEHHBIM M JOHOpHO-akLenTopHbI). MoHHas
CBA3b. Mertammyeckass CBsA3b. BomgopomHas cBs3b. MeXMOIEKYISIpHBIE
B3auMoJieiicTBusa. M30Tombl, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE aToMa,
rudpuau3anus aTOMHbIX opOutaneil. KonnyecTBeHHbIE OTHOIIEHUSI B XUMHHU.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PacueThl MO0 YpPaBHEHUSIM
XUMUYECKHUX peaknnii. Moap Kak equHuIa KoJaudecTBa BemecTtsa. MonspHas
Macca. 3aKOHbl COXPaHEHHUsl Macchl M dHEPIUU. 3aKoH ABoraapo. MomispHbIil
00beM razoB. OTHOCHTENbHASL INIOTHOCTH Fa30B.

CamocTrosiTetbHasi pab0oTa 00y4aroMXCst

16

OK 01

18




Pemienne npakTu4eckux 3aJaHUil HA COCTABJICHUE JIEKTPOHHO-TpapUUECKUX
bopmyn snemMeHTOB 1—4 mepuoJoB, 3JEKTPOHHBIX (GOPMYT MOJEKYd U
OIIpEeJICTICHUE TUIIA CBSI3H.

Pemenue 3amanuii Ha MCIIOJIB30BaHME XMMUYECKOH CHMBOJIMKM M Ha3BaHUH
COEIMHEHUH 110 HOMEHKJIAType MEXIYHapOJHOTO COI03a TEOPETHYECKOH U
IPUKJIAJHON XUMHU U TPUBUAJIBHBIX Ha3BaHUH I COCTABIEHUS XUMUYECKUX
dbopMys1 IByXaTOMHBIX COeIMHEHHN (OKCUIOB, CYIb(HIOB, THIPUIOB U T.II.)
U JIpyT'UX HEOPraHWYECKUX COCIMHEHUN OTIEeNbHBIX KJIACCOB.

Penienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHUX 3a1aHUI

Ha  XapakTepu3alUl  XMUMHYECKMX  3JIEMEHTOB  «MeTajulndeckue /
HEMETAJUTMYECKUE CBOWCTBA», DSJIEKTPOOTPULATEIBHOCTh M  CPOACTBO K
JIEKTPOHY XUMHUYECKUX 3JEMEHTOB B COOTBETCTBHE C MX 3JIEKTPOHHBIM
CTPOCHHEM M TIOJOXEHHEM B TMEPHOAMYECKOH CHCTEME XHMHUYECKHX
anemenToB /.M. MenneneeBa». Perienue pacueTHbIX 3aja4 Ha HaXOXKJICHHE
OTHOCHUTEJIbHOM MOJIeKyJIsIpHOM Maccel. OrmpesneneHue MaccoBOM  J10JIU
XMMHUYECKHX 3JIEMEHTOB B CII0KHOM BeliecTBe. CocTaB, CTPOSHHE MOJIEKYJI.
CocraBieHHe YpaBHEHUN pEaKIUil COCNWHEHHS, Pa3JIOKCHHS, 3aMeIIeHHUs,
oOMeHa.

YpaBHEHUS peaknuil TOpeHHs, HOHHOTO 00MeHa, OKHCIICHUsI-BOCCTAHOBIICHHUSI.
PacueT KOJIMUYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB U MPOAYKTOB
peakiuu. Pacder KOJNMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa pPEaKIuu
COEJMHEHUs, €CIU OJIHO M3 BEIIECTB JaHO B H30BITKE W/WIH CONEPKUT
npumecu. Pacuer maccoBoil mim 00beMHOM 10K BBIXOJA MPOAYKTA PEaKIuu
COEMHEHUS! OT TEOPETUYECKH BO3MOXKHOrO. Pacuer 0ObEMHBIX OTHOILEHHI
ra3oB. Pacuer macchl (00beM, KOJTMYECTBO BEIIECTBA) IPOAYKTA PEaKluu, €Clu
OJIHO U3 BEIIECTB JIaHO B BUJE PacTBOpa C OMNpeAETICHHONH MaccoBOHM noieit
PAacTBOPEHHOTO BELIECTBA.

Pemienne ypaBHEHHMI  OKHCIEHHMS-BOCCTaHOBIEHHS.CTENEHb  OKUCIICHHS.
Oxucnutenb W BOCCTaHOBHUTENb.  OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIC
peaKkuuu B MPHUPOJIE, MPOU3BOACTBEHHBIX IPOLIECCAX M JKU3HEACATEIbHOCTU
opranu3MoB.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBI  TOTEHIHAT  CPEIIBL.
CocraBieHre W ypaBHUBaHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMN
METO/IOM 3JIEKTPOHHOr0 OasiaHca. TUNHYHBIE HEOPraHNYECKNUE OKUCIUTENN U
BOCCTaHOBUTEIIU. DIIEKTPOJIA3 PACTBOPOB U PACILIABOB COJICH.
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Teopust NMEeKTPOTUTHYSCKON AUCCONMauy. Peakiinu MOHHOTO OOMeHa.
CocraBieHue peakuii MOHHOTO OOMEHa IYyTEeM COCTaBJICHHS UX IOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEeHUM. ['uaponu3 coneil. 3HaueHue ruIposiu3a B
Ouonoruuecknx OOMEHHBIX mporeccax. [IpumeHeHwe ruapoinza B
MIPOMBIIUIEHHOCTH.

Pemenue 3a1a4 Ha cocTaBieHUE peaklUii HOHHOTO OOMeHa

IyTEM COCTABJICHUS MX IIOJHBIX W COKPAILCHHBIX HOHHBIX YpaBHECHUM.
Pemenne 3amady Ha COCTABJIIEHME MOJEKYJSIPHBIX W HOHHBIX YpaBHEHUH
TUAPOIIN3a, ONPEIEICHUE CTEIECHU THAPOJIN3a.

Paznen 2. CTpoeHne U CBOHCTBA HEOPTaHNYECKUX BelIeCTB 14
Tema 2.1. Coaep:xxanue yueOHOIro MaTepuaJia 14 OK 01
CrtpoeHue u CBOICTBa B Tom uncie, NpAKTHYECKUX 3aHATHI 2
HCOPraHMICCKUX BCILICCTB I13 Nel: Pemienne NnpakTHKO-0PHEHTHPOBAHHBIX TEOPETHYECKHUX 3aaHUI 2
Ha CBOMCTBA M NMOJIyYeHHE HEOPTaHUYeCKNX BellecTB.
CocraBiieHHEe YpPaBHEHMII XUMUYECKMX PpEaKIUil € Y4YyacTUEM IPOCThIX H
CJIOKHBIX HEOPTaHMYECKUX BEIIEeCTB: OKCHUIOB METAJIOB, HEMETAUIOB U
aM(pOTEepHBIX  DJIEMEHTOB, HEOPraHMYEeCKHX KHUCJIOT, OCHOBaHHA U
aM(}OTEepHBIX THUIPOKCUIOB, HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX HX
CBOWCTBA.
CamocrosiTesqibHasi paboTa 00y4arouXxcst 12 OK 01
Knaccudukanus, HOMEHKJIaTypa U CTPOCHUE HEOPTAaHMYECKUX BEIIECTB 12 OK 02

[Ipeamer HeopraHmveckoil XUMHUH. B3anMOCBS3b HEOPraHMYECKUX BEUIECTB.
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThie U CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CJOKHBIX BEIIECTB (OKCHJbI, TUIPOKCHUABI, KHUCIOTHI,
comm). HomeHknaTypa u Ha3BaHWE HEOPTaHWYECKUX BEIIECTB MCXOIS U3 WX
XUMHUYECKOH (POPMYIBI WIM COCTABICHUE XUMHUYECKOH (OPMYIBI UCXOMAS U3
Ha3BaHUs BEIIECTBA 110 MEXTYHAPOTHON WJIM TPUBHAIBHOW HOMEHKIIATyPE.
MexMonekynsipable  B3aumojieicTBus. Kpucraminoruaparsl. ArperarHbie
coctosiHus BemiectBa. Kpucramnuueckne u amopdHble BemiecTBa. THIBI
KPUCTAJUTMYECKUX peIeToK (aTomHas, MOJIEKYJIIpHas, MOHHaA,
MeTaJuThdecKas). 3aBHUCUMOCTh (DM3MYECKUX CBOMCTB BEIECTBA OT THIIA
KPUCTAITMYECKON pemeTKu. [[puaiHbpl MHOT0OOpasHst BEIECTB.

Pemienne 3amad  Ha pacyeT MaccoOBOM JOJIM XHMHYECKOrO dJIEMEHTa
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(coenuHeHus) B MOJEKYyJe M aHallu3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB

Pemenne mnpakTUyecKuX 3adaHUA MO KiIacCHU(PHUKAIMM, HOMEHKJIAType H
XUMHYECKUM (OpMysiaM HEOPraHUYECKUX BEIIECTB pPa3IMYHbIX KJIACCOB
(Ha3pIBaTh W COCTaBIATH (HOPMYJBI XHMHYECKHUX BEUIECTB, ONPEACIATDH
NPUHAUISKHOCTh K  Kkiaccy). Ilouck wuHpOpMmanuu 10  Ha3BaHHM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (opmynaM.CoBpeMEHHbIE MPEACTABICHUS
O CTPOGHUHU TBEPAbIX, KUAKUX U Trazoo0pa3HbIXx BemecTB. Kuukue
KpucTauisl.  MeTaibl. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB

OO0mue ¢usnyeckue ¥ XUMHUYECKHE CBOHCTBAa MeTauioB. CrocoObl
MOJIy4yeHUsl. 3HAY€HUWE METAUIOB M  HEMETAJUIOB B  IpUpPOJIE U
JKU3HEACIATEIIBHOCTH 4YEJI0OBEKa M OpraHu3mMoB. Koppo3uss MeTaiioB: BUABI
KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3HUH.

Hemeranner. OOmme ¢u3uyeckne W XHMHYECKHE CBOICTBA HEMETAJLIOB.
Tunuunsie cBorictBa MetauioB [V-VII rpymn. Knaccudukanus wu
HOMEHKJIaTypa CO€AMHEHMH HemeTauioB. KpyroBopoTel  OMOT€HHBIX
JJIEMEHTOB B IIPUPOJIE.

XUMUYECKUE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB.
Okcuapl, TUIPOKCUABI, KUCIOTHI, COJIU U Jp. 3aKOHOMEPHOCTU B U3MEHEHHUU
CBOMCTB IIPOCTBIX BEIECTB, BOJAOPOJIHBIX COEAMHEHUH, BBICHIUX OKCHJIIOB H
TUIPOKCHUJIOB.

Pa3znen 3. CTtpoeHue U CBOIiCTBAa OPraHMYeCKUX BelIeCTB. 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUUYECKHUX 32
peaxkuu
Tema 3.1. Knaccudukamus, | Coaep:kanue yd4eOHOro Marepuaja 32 OK 01
CTPOECHHE U HOMEHKJIATypa B Tom uncie, npakTHYECKHUX 3aHATHI 2 OK 02
OPTaHHYCCKHX BCIICCTB. II3 No2: PemeHue pacyeTHbIX 3a2/1a4 MO YPAaBHEHHMSIM peakuui c 2 OK 04
3aKOHOMEPHOCTH y4acTHeM OPraHu4ecKHUX BellecTB.
HPOTCKAHUA XHMUICCKIX PernieHue 1ernoyek mpeBpalleHnii Ha TeHETHYECKYIO CBSI3b MEKIY Kilaccamu
peakui OPraHWYECKUX COEAVMHEHUM C COCTaBICHUEM HA3BAHMM OpPraHUYECKUX

COCMHEHUN MO TPUBHAIBHON WJIM MEXIYHAPOAHON CHUCTEMATHYECKOU

HOMEHKJIaType.

CamocTosiTeIbHast padoTa 00y4Yalomuxcst 30
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B3aumocBs3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB.

[Ipeamer opraHudyeckod XUMUU. XHMHUYECKOE CTPOCHHE KAaK MOPSI0K
COCIMHEHUS aTOMOB B MOJIEKYJIE€ COTJIAaCHO HMX BaJIeHTHOCTU. (OCHOBHBIE
MOJIOKEHUSI TEOPUM XHMHUUYECKOTO CTPOEHUS OpPraHWYECKHX COEIMHEHHUI
AM. DbByrtnepoBa. VYriepoaHbIi CKElNeT OpPraHMYECKOHM  MOJIEKYJIBI.
MonekynsipHble U CTPYKTYpHBIE (pa3BEpHYThIE, COKpAILEHHbIE) XUMHUECKHE
¢dbopMyIbl. 3aBUCHUMOCTh CBOWMCTB BEHIECTB OT XWMHYECKOTO CTPOCHUS
MoJieKy1. M3omepusi u u3oMepsl (CTPYKTypHasi, reomeTpudeckas (Iiuc-TpaHc-
nzomepusi). KpatHocTh xumudeckoi cBs3u. [loHsATHE O (QYHKIMOHATBHON
rpynne.  [lpunmunbel  knaccupukaud — OPraHUYECKUX — COCTUHEHHIA.
MexayHapoaHasi HOMEHKJIATypa U TMPUHIIMITBI HOMEHKIATYPhl OPraHUYECKUX
COE€IMHEHUI.

HomeHnkarypa opraHn4eckux COeIMHEHUN OTACIbHBIX KIacCOB
(HachlllIeHHbIe, HEHACBIIIEHHBIE U apOMAaTUYECKUE YTJIEBOJOPOJIbI, CIIUPTHI,
(eHOIBI, abJIETH/IbI, KETOHBI, KapOOHOBBIE KHUCIOTHI U J1p.) CocraBieHue
MOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB
OTHENBHBIX KJIACCOB, WCIOJB3YSd HUX Ha3BaHUS IO CHCTEMaTHYECKOMN
HOMEHKIaType. Pacdersl mpocteiimieit ¢hopMyIlibl OpraHUYecKOr MOJEKYIIbI,
MCXOJIS U3 DJIEMEHTHOT'O COCTaBa

®U3NKO-XUMHUYECKHE CBONCTBA OPraHUYECKHX COEAMHEHUN OTAENbHBIX
kiaccoB. OcoOeHHOCTH KiacCU(pUKAIMU ¥ HOMEHKJIATYphl BHYTPH Kiacca,
TOMOJIOTHUECKUN psi U oOmmas ¢popmyna; uzoMepusi; GU3NIecKue CBOWCTBA;
XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHUS.

[IpenenbHble, HENPEAETbHBIE, APOMATUUECKUE YTIEBOAOPOIbI.

l'openne w™eraHa Kak OJWH U3 OCHOBHBIX WCTOYHHKOB TeIUla B
MPOMBINIICHHOCTH U ObiTy. CBOICTBAa MPUPOIHBIX  YIIIEBOJAOPOIOB,
HaxOXXJIeHWE B TMPHUPOJIC W TPUMEHEHHE ankaHoB.['opeHue areTusieHa Kak
MCTOYHHMK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH U PE3KU METAJIOB.
Kucnopoacoaepxaniue coemuHeHns. A30TCOEpKaNINe COCTUHECHUS
(ciupThl U PEeHOIBI, KapOOHOBBIE KUCIOTHI U APUPHI, aTbACTUIABl U KETOHBI,
JKUPBI, yraeBoabl). [IpakTrudeckoe MPUMEHEHNUE YTHJICHTIINKOIS, TIIHIICPUHA,
denona. [Ipumenenue ¢popmManbaeruia, aneTaibAeruaa, YKCYCHOM KUCTOTHI.
Mpina Kak cojiM BBICIIMX KapOOHOBBIX KUCIOT. Molomiie CBOHCTBA MbLia.
AMUHBI 1 aMUHOKHUCJIOTBI, OCJIKH.
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CocraBieHne peakiuil NpUCOEINHEHUS U OKHUCIECHUS Ha IpPUMEpe 3TUJICHA.
Pemenne pacueTHbIX 337124 C UCIOJIb30BaHUEM IIJIOTHOCTHU Ia30B 110 BOAOPOLY
U BO3JyXY.

«O0pazoBanue coseli anunuHa. bpomupoBanne anmmaa. OOpa3oBaHue cojei
rvuHa. [lomydyenre MeqHON COMM IIuIMHay. Penienue 3KCcrepuMeHTaabHbIX
3azay.

buooprannueckre coeuHEHUS.

[Ipumenenue u Ouosoruyeckas poiib yriaeBogoB. OKHCIEHUE YITIEBOJOB —
MCTOYHUK SHEPTUU KUBBIX Opranu3mMoB. O01acTu NPUMEHEHHUS] aMUHOKHCIIOT.
[IpeBparenus 6eIKOB MUIM B Opranu3me. buonornyeckue GyHKIUU OEIKOB.
buonornueckne QyHKIUU XUpOB. Ponb OpraHnveckoil XMMHHM B PEUICHUU
npobiieM TmuIIeBold Oe3omacHOCTH. HyKkIeMHOBBIE KHCIOTBI: COCTaB H
crpoenne. Ctpoenue HykieotusoB. CocraB HykJIenHOBbIX kucior (JHK,
PHK). Ponb HyKJI€MHOBBIX KUCJIOT B )KH3HEAEATEILHOCTH OPTaHU3MOB

Ponp oprannuyeckol XuMMUM B peHIEHMH MPOOJIEM SHEPreTUUYECKOM
0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHAIOB, HOBBIX
MCTOYHUKOB JHEpPruM (albTepHATHUBHbIE HCTOYHUKU HHepruu). OnacHOCTh
BO3JCHCTBUS HA JXMBBIE OPraHU3Mbl OPraHMYECKHUX BELIECTB OTAEIBHBIX
KJIaCCOB (yrieBogopoibl, CIIUPTBHI, ¢beHousbl, XJIOPOpraHU4ECKHE
IPOM3BOJIHBIE, AJIBJIETUABI U P.), CMBICH ITOKa3aTelNs MpelelbHO JOIMYCTUMON
KOHIICHTPALlUH

WnenTudukanus opraHi4eckux CoeIMHEHUIH OTebHBIX KJIACCOB

(Ha mpuMepe anbIeruoB, Kpaxmaja, YKCyCHON KUCIIOThI) C UCIIOJIb30BAHUEM
UX (PU3UKO-XUMHUECKUX CBOMCTB M XapaKTEPHBIX KaUE€CTBEHHBIX peaKIUil.
Pemenne  mpakTHKO-OPHMEHTHUPOBAHHBIX  33aJaHUM 1O  COCTaBJICHUIO
XUMHUYECKHUX PEaKLUi, OTPaXaroNX XUMUYECKYI0 aKTUBHOCTh OPraHUYECKUX
COCIMHEHUN B  pa3IWyHBIX  cpenax  (IPUPOJHBIX, OHOJIOTUYECKUX,
TEXHOTE€HHBIX ).

Xumunyeckue peakunu. Kinaccuduxanms XuMu4eckux peaxkiuii:

CKOpOCTh peakliu, €€ 3aBHUCHUMOCTb OT pa3iMyHbIX (DAaKTOPOB: MPUPOIBI
pearupyromumx  BEHIECTB,  KOHIEHTPALlMM  PEarupyrollux  BELIECTB,
TEMIIepaTypbl U IUIOIIAJN PEAKIMOHHON MoBepXHOCTH. TersoBbie 3¢ ¢eKTh
XUMHYECKHUX PEAKIMU. DK30- M SHIOTEPMHUUECKUE, PEAKIIUH.
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O6parumocTh peakiuil. XUMUYECKOE PABHOBECHE U €ro CMEIICHUE O]
NEHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHIIEHTPAIUS PEareHTOB WM MPOIYKTOB
peakuuu, JaBJICHHE, TeMIeparypa) JJis CO3JAaHUS ONTHUMAaJIbHBIX YCIOBHUI
MpOTEKaHus XuMHIecKux mporneccoB. [Ipuniun Jle-Ilarense

OrmpezenieHre  3aBUCHUMOCTHM  CKOPOCTH  pPEaKUMM OT  KOHIEHTpAIU
pearupyrouux BeuecTB

HccnenoBanne 3aBUCMMOCTH  CKOPOCTH  pEeaklMU OT  KOHIEHTpPAIlUH.
Omnpenenenre KOHCTAaHTbl CKOPOCTH PEaKIIUU TpadpuuecKUM METOIO0M.
Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU HA MIPUMEHEHHUE MPUHIIUIIA
Jle-1llarense

JUIST  HAXOXKIEHUs HAMpaBJICHUS CMEIICHHUS PABHOBECUS XUMHUYECKOU
peaknuu U aHaiu3 (PAKTOPOB, BIMSIONIMX HA CMEIIEHHE XHUMHUYECKOTO
paBHOBeECHS.

Brnusinue pa3nuuHbIX (aKTOPOB Ha HM3MEHEHHE PABHOBECHSI XUMHUYECKUX
peaKuHnii.

3aKoH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHYECKOT0 paBHOBecus. PacueTtsl
PaBHOBECHBIX KOHIIEHTpAI[Mi pPEarupyroInuxX BEIIECTB U MPOAYKTOB
peakuuid. PacueTs! TemioBoro agdexra peakiium.

Pasznen 4. PaCTBopbl. Xumus B ﬁbITy u l'lpOI/[3B0}]CTBeHHOI7[ JACATCJIBbHOCTH Y€JI0BCKAa

10

Tema 4.1.

PacrBopsl. Xumus B ObITy
U NIPOU3BOJACTBEHHOM
AeATeTbHOCTH Ye10BeKa

Conep:xxanue yueOHOro MaTepuasa

10

PacTtBopenne kak ¢usnko-xumudeckuii mpouecc. PacrBopbl. CrocoObl
IIPUTOTOBJIECHUS PAacTBOpoB. PactBopuMocTs. MaccoBas 10y11 pacTBOPEHHOIO
BeniecTBa. CMBICK NOKa3aTeNs MPENEIbHO AOIMYCTUMON KOHILIEHTPALMUA U €ro

HCIOJIL30BAHUE B OIICHKE PKOJIOTHYECKON 0E30IaCHOCTH.

[TpaBuiia 5KOJIOTHYECKH I[€1€CO00pa3HOr0 TMOBENEHUS B OBITY U TPYIOBOM
NEATETLHOCTH B IIETSAX COXPAHEHUS CBOEro 3JI0POBbS M OKPYKAIOIIEH
MPUPOJHON  Cpeibl; ONacHOCTb BO3ACHCTBUS HA JKUBBIE OpPraHU3MBI

OIIPECIICHHBIX BEIIECTB.
Pewienne mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN HA PacTBOPBI,
UCIOJIb3yeMbIE B OBITOBOM U MPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA.

O6Hapy>KeHI/IC HCOPTraHNYCCKUX KaTUOHOB U dHUOHOB, OPraHUYCCKUX BCIICCTB

OTACIBHBIX KJIACCOB C MCITOJIB30BAHUECM Ka4CCTBCHHBIX peaKuMﬁ

CamocTtosiTenbHast padoTa 00y4arOIMXCs

OK 01
OK 02
OK 04
OK 07
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IIpurorosnenue pacTBopos. MccnenoBanye TUCIEPCHBIX CUCTEM
[TpuroroBneHre pacTBOPOB 3aAaHHOM  (MOJSpPHON) KOHIEHTpauuu (c
IIPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU), OINPEAEICHUE Cpeabl BOJHBIX
pacTBOPOB.

[TpuroroBneHre W U3yYEHUE CBOMCTB JUCHEPCHBIX CUCTEM DPA3HBIX BHJIOB:
CYCIIEH3UM, OMYJIbCUHU, KOJUIOMIHOro pactBopa. CpaBHEHHME CBOMWCTB
UCTUHHBIX ¥ KOJUIOMJHBIX pAacTBOPOB, BBISIBIEHHE OCHOBHBIX pa3Iuuuil
MEXy HUMH.

KauecTBeHHBIE XUMHYECKHE pEaKLUU, XapaKTepHble s OOHapyKEeHUS
HEOPraHMYeCKUX BEIECTB (KaTHOHOB M aHMOHOB). CocTaBlieHHE ypaBHEHMMH
peakuit oOHapyxeHuss karuoHoB I[-VI rpynnm u aHuMOHOB, B T.4. B
MOJIEKYJISIPHOM U MIOHHOHM (opmMax.

Peaknmu oOHapyKeHHsT HEOPraHMYECKMX BEIIECTB B pEalbHBIX OOBEKTax
OKpY KaroIlen Cpeibl.

KauecTBeHHBIE XUMHYECKHE pEaKLUU, XapaKTepHble s OOHapyKEeHUS
OTJENIBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUM: (HEeHOJIOB, abJeruiioB,
Kpaxmajia, yKCyCHOW KHCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus 6eKOB PH HarpeBaHHUM, [IBETHbIE PEaKLIUU OEIKOB.
CocTaBneHHe  KaueCTBEHHBIX  peakiuuil  OOHapyXeHHs  OpPraHUYECKUX
COEIMHEHUH OTAEIBHBIX KIacCOB.

Okosnoruyeckas 0€30MacHOCTh MOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEeKa, CBsI3aHHAs ¢ MepepaboTKON BELIeCTB MOMCK U aHAIU3
XUMHUYECKON HMH(OpPMAlMK U3 Pa3IUYHBIX MCTOYHUKOB (HayyHas U y4yeOHO-
Hay4Has JMTeparypa, CpelicTBa MaccoBOM HMH(OpMaluu, ceTb VMHTepHET u

JIPYTHE).

JAudppepennuposannbiii 3auer (I13 Ne 3)

Bcero

76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Peanuzamus yueOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOoro kaOWHeTa

nabopaTtopuu 1Mo XUMUH.

Oo6opynoBanue y4eOHOro kaduHeTa, Ja00paTOpum:

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJIbs) — 110 KOJMYECTBY O0YYArOIINXCS;

— pabouee MecTo npenojgaBaTens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mrT.;

— y4eOHO-MEeTOIMUeCcKast JINTEPaTypa 1Mo JUCIUTLIHHE

— HaOOPBI IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYI,

— MOJIETIN KPUCTAITNYECKUX PEHIETOK,

— KOJIJIGKIIUU MIPOCTBIX U CIOKHBIX BELIECTB U/WIM KOJUJIEKIUHU [T0JIMMEPOB;

— KOJUJIEKITUS TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— tabnuua MeHneneena,

— ¢ poBbIe 00pa30BaTEIIHLHBIE PECYPCHI.

— MEH3YPKH,

— NMUTIETKU-KANEIbHUIIBL,

— TEPMOMETPHI,

— MHKPOCKOTI,

— JIyIBl,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI JUIS KaIleIbHBIX PeaKIuii,

— ¢uibTpoBanbHAs Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE POOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JenuTenbHbie nunnaapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— MUAHIETHI,

— (punbTpEI OyMakHbIE,

— Bara,

— Mapis,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp AJIA MOJTydeHHs ra30B (WK IpoOupKa ¢ Ta300TBOIHOM TPyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHBOB,

— pa3gaToyHbIe JIOTKH,
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (TaiiMephl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHEe KoJiobl 1t TutpoBanus (50 u 100 mo);

— MHJIUKATOPHBIE MOJOCKH I onpenenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MenuuuHckue mmpuikl Ha 100—150 mu,

— 1abopaTopHbIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIA IKad

B mnpormecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIUHBI «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXXHOCTh JIOCTyNa K SJCKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTynie B cetd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— HOYTOYK ¢ JinneH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KpaH) — 1 mT.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jnst peanmzanuu  mporpaMmbl  OuOimoreunbii Goun MHCTUTYTa WMeeT medyaTHblE U
DIIEKTPOHHBIE OOpa3oBaTeNnbHble U HMH(DOPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAHHBIE IS
HCIIOJIb30BaHuUsl B 00pa30BaTeIbHOM IIPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. INabpuensn, O.C. Xumus. 11 knace : yueOHUK a7 001eo0pazoBaT. opraHu3anuil :
6azoBeiii ypoerb / O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. CnaakoB. — 2-¢ u3a. — M. :
[Ipocsemenue, 2020. — 127 c. : ui.

2. Xumus. 3amavHuK . ydeOHOe TmocoOue sl  cpeaHero mpodeccruoHaIbHOTO
obpazoBanus / 1O. A. JlebeneB [u np.]; mox oOmeit penakumein I'. H. @ageeBa. — Mocksa :
M3narensctBo IOpaiit, 2024. — 238 ¢c. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-

9916-7786-8. — Tekct : 3JIEKTPOHHBIN / 29bC Opaiit [caifT]. —
URL: https://urait.ru/bcode/452161
3. Xumusi :  y4eOHMK Ul cpelHero  npodeccHoHanbHOro  oOpa3oBaHus /

1O. A. Jlebenes, I'.H. ®aneeB, A.M.T'ony6e, B.H.IllanoBan; mom oOmel penakiuei
I'. H. ®aneeBa. — 2-e usn., mepepad. u jgom. — Mocksa : UHznatensctBo [Opaiit, 2024. —

431 c.— (IIpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr
anektponHsii // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143
4. Hukonbckuii, A. b. Xumus : yaeOHUK U IPAKTUKYM JUIS CPETHETO

npodeccuonanbHoro oopazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepepa0. u
non. — Mocksa : U3marensctBo FOpaiit, 2024. — 507 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anekrponnsiit // ObC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/452591

3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKH
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5. Xwumwus. 3agauHuK: yueOHOe rmocodue Uit CpeHero npodeccuoHaIbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueii I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiT,
2023. — 236 c. — (IIpodeccuonansuHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIN // OOpaszoBarensHas matdopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/513091

6. apmmmn, A. I1. Xwumudeckue TepmuHbl. CioBaph: ydeOHOE MOcoOME ISl BY30B /
A. II. Tapmun, B. B. MopkoBkHH. — 2-€ U3., ucnp. u aom. — Mocksa: U3aarensctBo FOpaiit, 2023.
— 452 c. — (Beicriee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514975

7. Omneitnukos, H. H. Xumus. AIropuT™sl petieHus 3a1ad U TeCThl: yueOHoe ocoOue ams
cpennero npodeccuonanbHoro oopaszosanms / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-e u3m.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanmue). — ISBN 978-5-9916-9665-4. — Tekct: osnekTpoHHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

8. Pocun, . B. Xumwusa. YueOHUK WM 3aJa4HMK: IS CPETHETO MPOQECCHOHAIBHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ComoBseB. — Mocksa: M3narenscto KOpaiiT,
2023. — 420 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
atekTpoHHbIN // Obpa3oBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

9. Xumus: y4eOHUK IJIs cpenHero mpodeccuonanbHoro odpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'onyGes, B. H. [llanoBan ; mox o6mieit penakmueit ['. H. ®aneesa. — 2-e us.,
nepepad. u gon. — MockBa: UMznmarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonanshoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: anektpoHHbI // OOpaszoBaTenbHAS
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/51307

3.2.3 UnTepHeT-pecypceb:

10. Onumnuana «Ilokopu BopoObeBsl rope». — URL: www. pvg. mk. ru

11. OOpa3oBaTenbHbII CalT A MKOJBHUKOB «Xumush». — URL: www. hemi. wallst

12. Obpa3zoBaTenbHbIi callT s mKoIsHUKOB . — URL: www. alximikov

13. DOnexrponHas oubnuoreka no xumuu. — URL: www. chem. msu. ru

14. Untepuer-uznanue ans yuurenen «EctectBennsie Hayku». — URL: www. enauki. ru

15. Meroaunueckas razeta «IlepBoe centsaops». — URL: www. 1september. ru

16. XKypnan «Xumus B mkoney». — URL: www. hvsh. ru

17. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

18. DnexTpoHHbIH )ypHan « XuMHUKH U XxuMus». — URL: www. chemistry-chemists. com

19. HayuHo-momyJspHBI MPOEKT «DJNEMEHTHl Oomiblo Haykn» (pusuka, XuUMUf,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O XHM3HH, Hayku o 3emiie). HoBocTH Hayku, KHWUTH, Hay4yHO-
HOMYJISIPHBIE CTAaThH, JIEKLIUH, SHIIUKIIOIEINH.

20. Caiit Hay4yHO-nonyJsipHoro xypHana «llorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

2]1. Caiit = Hay4yHO-ONyJsIpHOrOo  JKypHama  «Xumuss W xu3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

22. OtkpbITas >JEKTpoHHas OubOIMoTeKa XuMudeckoro mopraiga «Chemnet», comepkut
yueOHble U HMH(OpPMAlMOHHBIE MaTepUasbl JUIsl MIKOJIBHUKOB U yuuTened. B Hell MOXXHO HailTu
y4eOHUKH MO OO0IIel 1 HEOPraHMYEeCKOW XMMHUHU, OPraHUYECKONH XUMHUH, MyJIbTHUMEANaMaTepHalbl,
a TaKkKe 33/1a4d XMMHUYECKUX OJHMMIMAJ C PEUICHUSMH, 337a4d BCTYNUTEIbHBIX 3K3aMEHOB IS
aburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. Undopmanmonnsle Martepuansl 00  onumnuagax: MOCKOBCKOH — TOPOJICKOM,
Bceepoccuiickoit, Menneneesckoii, MexayHapoaHoi. lIpuBeneHsl 3amauM  TEOPETHUYECKUX U
HKCIEPUMEHTAJIbHBIX TYPOB, MMOAPOOHBIE pelieHus], ciucku u gororpadpuu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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24. Cuctema JAWCTAaHIIMOHHOTO OOYy4YeHHMs, HAmpaBlICHHAas B TIEPBYIO oOdepeab Ha
MOArOTOBKY K OJIMMIIMAJaM BCEX YPOBHEN — OT LIKOJIBbHBIX 10 MexayHapoaHoil. CaliT conepKut
OTPOMHOE KOJIMYECTBO 3ajJa4, CrpyNIUPOBAHHBIX KaK [0 TeMaM, Tak U mo onumnuagam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH NMPUBEAEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUs] TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

25. Tlopran no HanotexHonorusM. OCHOBHAs IIeNib — pa3BUTHE 00pa3oBaHUS B 001acTH
HAHOTEXHOJIOTUH M TMOATOTOBKAa K MHTEpPHET-OJIMMMMane 1o HaHoTexHojorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

26. Hanéxunas cnpaBouHas uH(OpMaIMs O XMMHUYECKUX 3JIEMEHTaX U MX CBOMcTBax (Ha
anrnuiickoMm s3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

27. PycCKOSI3bIYHBI  calT O  CBOMCTBaX  XUMHYEeCKUX djemeHTtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hekxommepueckuii caliT OHJAHH-0Opa30BaHUsS, COJAEPKUT MHOTO HMHTEPECHBIX
00pa3oBaTesbHBIX KYypCOB M BHUACOJEKIMHI ISl IIKOJbHUKOB, CTYACHTOB U yuutened. EcTb
HecKoJbKO KypcoB 1o xumuu. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

29. Caiir Chemical AbstractService — camblii aBTOPUTETHBIH B MHPE XHUMHHU
nH(GOPMaLMOHHBIN HHTEpHET-pecypc (calT muatHbiid) . — URL: http://www.organic-chemistry.org/

30. ITloptan o opraHuYeckoi XUMuM Ha aHrHiickoM si3bike. — URL: http:/www.xumuk.ru

31. CaliT 0 XMMHMH: KJIacCHUeCKhe Y4YEOHUKH, CIPABOUYHUKH, DHIUKIONEIUU, IOHCK
OpPraHMYEeCKUX W HEOPraHWYEeCKMX peaklMi, cocTaBieHue ypaBHeHud peakumii. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

KoHTponb 1 oneHKa pe3ynpTaToB 00YUYEeHHUsI OCYIIECTBISETCS IpenojaBaTesieM B Ipolecce
MPOBEJICHUS MPAKTUYCCKHUX 3aHATHI U 1a00paTOPHBIX pa0doOT, TECTUPOBAHUS, & TAK)KE BBHITTOJIHEHUS
00y4JalIMUMHUCS WHAUBHIYAIbHBIX 3aJaHUi, MPOEKTOB, HCCIeAOoBaHUN. Pe3ymbraThl 00ydeHUs
OTIPEICIISAIOT, YTO OOy4YaroOIIUecs: MOJKHBI 3HATh, TOHUMATh W JEMOHCTPHUPOBATH MO 3aBEPIICHUN
U3YYECHHUSI TUCIUTINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

O0mas KoMIeTeHIusl, Pa3znen/Tema TN oeHOYHBIX
JIMYHOCTHBIE Pe3yJIbTAThI MeponpusiTHi
OK 01 Paznen 1. Temsr 1.1 Texymmii KOHTPOJIb:
OK 02 Paznen 2. Temsr 2.1

YCTHBIH OIpoc;

(bpoHTaNbHBIN OIPOC;

OIIEHKa KOHTPOJIBHBIX PadOT;
OLIEHKA IIPAaKTUYECKUX padoT
(perieHust KaueCTBEHHBIX,
pacueTHBIX 3a7a4);

OIICHKA TECTOBBIX 3aJaHMHIL;

IIpomeskyToyHas aTTecTALMSA:
JudepeHIIMpoBaHHBIN 3a4eT

OK 04 Pasznen 3. Temsr 3.1
OK 07 Pasnen 4. Temur 4.1
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