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IHosicHUTEABLHAA 3AIIMCKA

PaGouas mporpamma kypca o xumun «M30panabie Bompocsl xumum» B 10 kiacce cocrarieHa
B cootBeTcTBUM ¢ PI'OC COO, OIT COO

Kypc mo xumuum mns ydgamuxes 10-ro kimacca mo teme: «M30paHHBIE BOMPOCH XHUMHN
IIO3BOJIAET YYAIIMMCS HE TOJIBKO HAYYHUTHCS IPUMEHATh UMEIOIIUECS 3HAHUS B HE3HAKOMOM CHUTYyalluH,
HO M OTpabOTaTh HABBIKA PEUICHHUS MPOCTEUIIMX 3a/1ad. JTOT KypC AaéT BO3MOXKHOCTh YIUIYyOUTH U
pacUIMpPUTh CBOU 3HAHUS.

Pemenune 3a1a4 — Mpu3HAHHOE CPEJICTBO PA3BUTHS JOTMYECKOTO MBIIUICHHS YJaIlUXCs, KOTOPOE
JIETKO COYETaeTcsl C JPYTMMHU CPEICTBaMH M TNpuéMamMu oOpa3oBaHUs. BrimroueHwe pasHbIX 3a/1a4
MpeIyCMaTPUBAET TIEPEHOC TEOPETUIECKOTO MaTepraja Ha MPAKTHUKY U OCYIIECTBIISITh KOHTPOJIb 32 €T0
YCBOGHHEM, a YYallUMCS — CaMOKOHTPOJb, YTO BOCIHUTHIBAET MX CaMOCTOSITEIBHOCTH B y4eOHOM
pabote. Pemenue 3amad MOIDKHO CIIOCOOCTBOBATh IEJIOCTHOMY YCBOCHHIO CTaHAApTa COJCPKAHHS
00pa3oBaHus U peaTH3aluy OCTABICHHBIX IEJICH.

eab kypca:

e (¢opMHpOBaHME ¥ PA3BUTHE HABLIKOB aHalM3a, CpPaBHEHHS, OOOOIIECHHS, camMoaHaliu3a |
CaMOKOHTPOJISI, YMEHUN YCTaHABJIMBATh MPUYMHHO — CIICJICTBEHHBIC CBSI3H MEXY Pa3TUIHBIMHU
(hakTamMu, yMEHUI JIe7aTh BEIBOBI, OTCTAaUBATh CBOIO TOUKY 3PEHUS.

XUMUST OTHOCUTCS K YUCITYy HAyK, YCICIIHOC INMOHMMAHHUE U OCBOCHHE KOTOPBIX HEBO3MOXKHO
0e3 pereHus OOJIBIIOTO YKCa 3a1ad.

JlaHHBIN Kypc TIpeaiaracTcsl BCEM yJaluMcsi, KOTOPBIE JKEaloT MOJIYIUTh OoJiee TIIyOoKHe
3HAHHUS IO MPEAMETY.

ILnanupyemsie pe3yJibTaThbl
Juunocmnuuie:
-OIpe/iesIeHe MOTUBALIMY N3YUSHHsI yUeOHOTO MaTepuana;
-OLICHMBAHUE YCBAaMBAEMOTI'0 yUeOHOI0 MaTepHaia, UCX0I U3 COLMAIbHBIX U JINYHOCTHBIX LIEHHOCTEH;
(bopMupoBaHHE LIEIIOCTHONH HAYYHOM KapTHHBI MUPA;
-[IOHUMAaHUE BO3pACTAIOUIEH POJNM €CTECTBEHHBIX HAyK M HAayYHBIX MCCIEJOBAHUN B COBPEMEHHOM
MUpE, HOCTOSIHHOTO ITPOLIECcca BOJIIOLUU HAYYHOTO 3HAHMA, 3HAUHUMOCTH MEXIyHapOJAHOIO Hay4HOTO
COTPYIHUYECTBA;
-OBJIa/IeHHE HAy4YHbIM I10X0/IOM B PEIIEHUH 3a]1ay;
-OBJIaJICHHE YMEHHUEM COINOCTABIIATh IKCIEPUMEHTAIbHBIE U TEOPETHUECKHE 3HAHUS C 0ObEKTUBHBIMU
peanusMu KU3HU;
-BOCIIUTaHUE OTBETCTBEHHOI'O U OEPEXHOI0 OTHOIICHUS K OKpYXarolel cpene;
-OBJIaJICHME SKOCHUCTEMHOM II03HABATENbHON MOJENnpl0 U e INpPUMEHEHHWE B LENAX I[POrHO3a
9KOJIOTUYECKUX PUCKOB IS 37I0POBbS JItOJeH, 6€3011aCHOCTH KU3HH;
-0CO3HAHUE 3HAYUMOCTH KOHIENIIUU YCTOHYHUBOTO Pa3BUTHS;
-popmupoBanue ymeHuil OezomacHoro M 3((EKTUBHOTO  HUCMOJB30BaHUS  J1aOOPaTOPHOTO
00OpyZ0BaHUs, MPOBEJACHNUS TOYHBIX M3MEPEHUM U aJeKBAaTHON OIEHKH IOJyYEHHBIX pe3yJbTaToB,
IpeJCTaBICHU HAyYHOOOOCHOBAHHBIX API'YMEHTOB CBOMX JICHCTBUN, OCHOBAHHBIX Ha MEXIPEAMETHOM
aHaJn3e y4eOHbIX 3a/au.
Memanpeomemnvie pezynvmanivl
Pecynamuenvie
-1ieJIeTioNlaranie, BKJIIOYas IOCTAaHOBKY HOBBIX LieJed, MpeoOpa3oBaHME MPAKTUYECKOM 3ajJaudl B
MO03HABATEIbHYIO, CAMOCTOSITEIbHBIN aHAIN3 YCIOBHM JOCTH)KEHUS 1IeJTH Ha OCHOBE YU&€Ta BBIJCTICHHBIX
yYUTeJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepHae
-IJIAHUPOBAHUE ITYTU JOCTHIKEHHS LIEIeH;
-yCTaHABJIMBAHUE IIEJIEBBIX IPHOPUTETOB, BBIJCICHHE AIbTEPHATUBHBIX CIIOCOOOB JIOCTIXKEHUS LENU U
BbI0OOP Hanbosee 3pPEeKTUBHOTO Croco0a;
-YMEHHE CaMOCTOSATEIFHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;



-yMEHHE IPUHUMATD PELICHUs B POOIEMHON CUTYallnH;

-IIOCTaHOBKA Y4eOHOM 3a1a4H, COCTABJICHHUE IJIaHA U TIOCIIEA0BATEILHOCTH JICHCTBUI;

-opraHu3aius padoyero MecTa MpH BHIMOJIHEHUH XUMUYECKOTO SKCIIEPHUMEHTA;

-IIPOTHO3UPOBAHUE DPE3YNIbTaTa YCBOCHHS, OIEHMBAHWE YCBOCHHOI'O MaTepuaia, OIICHKAa KadyecTBa U
YPOBHSI YCBOEHHUSI, KOPPEKIHUS B IJIAH U CIIOCO0 JIEHCTBUS MPU HEOOXOTUMOCTH

llosnasamenvHoie

-TIOMCK | BbIIeIeHNE HH(opMaIumy;

-aHaIM3 YCIOBUH M TpeOOBaHMI 3ajaud, BHIOOpP, COTOCTAaBIIEHHE W OOOCHOBaHHE CIOCO0a pelIeHHUs
3aJa4u;

-BBIOOD Hamboee 3(p(peKTUBHBIX CIIOCOOOB PEIICHHS 33Ja4l B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH;
-BBIJIBIDKEHUE U 000CHOBAHUE TUTIOTE3BI, BEIOOP CII0c00a e€ MPOBEPKH;

-CaMOCTOSITENIbHOE CO3JIaHHE aJrOpUTMa JESITEIbHOCTH IPH PEIICHUH TMPOOJIEeM TBOPYECKOTO H
MIOMCKOBOTO XapakTepa;

-y4acTBOBATh B IPOCKTHO-HMCCIIEIOBATEIBCKOMN IS TEILHOCTH;

-TIIPOBONTH HAOIO/ICHHE U KCIIEPUMEHT I10/1 PYKOBOJICTBOM YYHTEIIS;

-J1aBaTh ONPECTICHUE TIOHATHSIM;

-OCYIIECTBIISTh CPaBHEHUE, KIACCH(UKAINIO, CAMOCTOSTEIbHO BBIOMpPAs OCHOBAHUS M KPUTEPUH IS
YKa3aHHBIX JJOTHYECKUX OTepaInii;

-00BSICHATH SIBIICHHSI, IPOTIECCHI, CBSI3M M OTHOIICHUS, BBISIBIISIEMBIC B X0/1€ UCCIIEIOBAHMS,

-yMETh CTPYKTYPHPOBATH TEKCTHI (BBIICIATH TJIABHOE M BTOPOCTENIEHHOE, TTIABHYIO HJICI0 TEKCTa;
-aHaJIM3UPOBaTh, CPABHUBATDH, KJIACCU(PUIIUPOBATH U 0000111aTh (HaKThI U SIBICHUS;

-BBISIBJISITH IPUYMHBI U CIICJCTBUS MPOCTHIX SIBICHUH.

Kommynuxamuenvie

-COOJTI0AaTh HOPMBI MyOTMYHON PEYH U PETJIAMEHT B MOHOJIOTE U IUCKYCCHH;

-(opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, apIYMEHTUPOBATh UX;

-KOOPIMHHUPOBAThH CBOIO MO3MLUIO C MO3UIMSIMHU MAPTHEPOB B COTPYTHUUYECTBE MPHU BBIPAOOTKE 0OIIEro
peLIeHNs B COBMECTHON JEATENbHOCTH;

-yCTaHaBJIMBAaTh M CPAaBHUBATh pPa3Hble TOUKU 3pEHMs, MPEXJE 4YeM NPUHUMATh PEUICHHUA U JeNaTh
BBIOOD;

-OCYIIECTBIIATh B3aUMHBIH KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOJMMYIO B3aUMOIIOMOMIb;
-OpraHU30BbIBAECT U IJIAHUPYET y4yeOHOE COTPYAHMUYECTBO C YUHUTENIEM M CBEPCTHUKAMH; ONPEAEIThH
1eJn ¥ (PYHKIMM YYaCTHUKOB, CIIOCOOBI B3aUMOJIEHCTBUS; INIAHUPOBATh OOIIHE CIIOCOObI pabOThI;
-yMeTbh paboTaTh B rpyIie — yCTaHABIMBAaTh paboune OTHOLIEHUS, 3P (HEKTUBHO COTPYAHUYATD;
-CII0COOCTBOBAaTh MPOJYKTUBHOW KOOIEpAllMy; yCTpauBaTh I'PYNIOBBIE OOCYKIECHUS M OOecleunBaTh
0OMEH 3HaHUAMH MEX/y WICHAMHU I'PYIIbI U1 IPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEILIECHHI;
-CaMOCTOSITEJIbHO OPIraHU30BbIBaTh Y4e€OHOE B3auMoOJeicTBHE B Ipynne (OmpeAessaTh oOllue Lelnu,
pacrpenessaTh POy, J0TOBapUBATHCS APYT C JPYTOM.

Ilpeomemmnuie pezynvmamut

Obyuarowuiica Hayuumcs:

— packpblBaTh Ha IpHUMEpax poJib XUMUU B (OPMUPOBAHUM COBPEMEHHOM HaydHON KapTHUHBI
MUpPa U B IHPAKTUYECKOM JEATEIbHOCTH 4YeNOBEKa, B3aMMOCBA3b MEXIY XUMHEH U JApYyrUMH
€CTECTBEHHBIMHU HAyKaMU;

— WJUTIOCTPUPOBATh Ha MpHUMEpax CTAaHOBJIEHHWE U DBOJIIOLMIO OPraHMYECKOW XMMHUM KaKHAayKH Ha
Pa3IUYHBIX HCTOPUUYECKHX dTalax ee pa3BUTHS,

— yCTaHaBJIMBaThb MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXJAYy CTPOEHHEM aTOMOB XHMHYECKUX
3JIEMEHTOB U TEPHUOJUUYECKUM H3MEHEHHEM CBOICTB XMMMYECKHX 3JE€MEHTOB M MX COEJIWHEHHH B
COOTBETCTBHUH C MOJOKEHUEM XUMHUECKUX 3JIEMEHTOB B MIEPUOANYECKON CHCTEME;

—  QHAJIM3MPOBATh COCTaB, CTPOEHHE M CBOMICTBAa BEIIECTB, NPUMEHSS IOJOXKEHUS OCHOBHBIX
XMUMUYECKUX TEOpPHH: XUMHUYECKOTO CTPOEHHUs OpraHudeckux coeanHeHuit A.M. Bbyrtieposa,
CTPOCHHUSI aToMa, XMMHUYECKOH CBS3HM, JJIEKTPOJIUTUYECKON JAUCCOIMAIMM KUCIOT W OCHOBAaHUM;
yCTaHaBJIMBaTh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXKJy CBOWCTBAMM BEIIECTBA M €r0 COCTaBOM H
CTPOCHUEM;

— TPUMEHATh MpaBWJIA CHUCTEMATUYECKOM MEXIyHApOAHOM HOMEHKIATyphl Kak CpeicTBa
pa3nuyeHus U UJICHTU(UKAUU BELECTB M0 UX COCTaBYy U CTPOEHHUIO;



— COCTaBJISITH MOJICKYIISIPHBIE U CTPYKTYpHBIE (OPMYNIBI HEOPraHWYECKMX M OPraHHMYECKUX
BEIECTB KaK HOCUTeNIed MH(OpMAIWU O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAX M MPHUHAICKHOCTU K
OTIpEe/IeICHHOMY KJIAaCCY COCTMHECHMUIA;

— OOBSACHATH MPUPOIY H CHOCOOBI 00pa30BaHUS XMMHYECKOW CBSI3U: KOBAJIECHTHOHW (TOJSPHOM,
HETOJISIPHOM), HMOHHOM, METAJUIMYECKON, BOJOPOAHOM — C 1EJbI0 OMNpEeAeNeHUs] XUMHUYECKOM
AKTUBHOCTH BEIIECTB;

—  XapaKTepu3oBaTh (PU3UYECKHE CBOMCTBA HEOPraHMYECKUX U OPraHWYeCKUX BEIIECTB U
YCTaHABIIMBATh 3aBHCHMOCTh (PH3MYECKHX CBOWCTB BEIICCTB OT THUIA KPUCTAUTMYCCKOU PEIICTKH;
— XapakTepu3oBaTh 3aKOHOMEPHOCTH B M3MEHEHHH XHUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHHM, BHICITUX OKCHIOB U THAPOKCUIIOB;

— TPUBOJMUTH MPUMEPHl XUMHUYECKUX pEaKIUi, PACKPBHIBAIOIIUX XapaKTEPHbIE XUMUUYECKHE
CBOMCTBA HEOPraHMYECKHMX U OPraHMYECKUX BEIIECTB H3YYCHHBIX KIJIACCOB C IEIBI0 UX
uaeHTU(UKAIUU U 00BICHEHHsS 00IaCTH MPUMEHEHMUS;

— ONpeAeNsiTh MEXaHW3M pEeaklUud B 3aBUCUMOCTH OT YCJIOBUU TPOBEACHUS pEAKIUH U
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUUYECKHX PEaKIMii Ha OCHOBE THUIA XHMHUUYECKOU
CBSI3U U aKTUBHOCTU PEareHTOB;

— yCTaHaBJIUBaTh 3aBUCUMOCTh PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
XapakTepa B3aMMHOTO BIIMSHHMS aTOMOB B MOJIEKYJIaX C I[EJIbI0 MPOTHO3UPOBAHUS IIPOJIYKTOB
peakium;

—  YCTaHaBIWBATh 3aBUCUMOCTh CKOPOCTH XHMHUUYECKOW pEaKIUH W CMEIMICHHS XUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C IENBIO0 OMPEACNCHUS ONTHUMAIBHBIX YCIOBHM MPOTEKAHUS
XUMUYECKUX TIPOIIECCOB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXKAY KJIacCaMH HEOPraHUYECKHX U OPTaHUYECKUX BEIIECTB
Juisi 0OOCHOBAHHUSI TPHHIIUIMHAIHHON BO3MOXKHOCTH TIOJIYYCHHS] HEOPTaHWYECKUX M OPraHHYECKHUX
COEIMHEHUH 33JaHHOTO COCTaBa U CTPOCHUS;

— TOJOMpaTh peareHThl, YCIOBUA W ONPEAENsATh MPOAYKThl peakUuid, MO3BOJSIOLIUX PeaTn30BaTh
nabopaTopHble U MPOMBIIUIEHHBIE  CHOCOOBI  TOJYYEHHS  BaKHEHIIMX HEOPraHUYECKUX H
OpraHMYECKUX BEIECTB;

— OmpeneNsaTh XapakTep cpeAbl B pe3ylbTaTe THUIPOJN3a HEOPraHMYEeCKHMX U OpraHu4ecKux
BEIIECTB M TMPHUBOJUTH TNPUMEPbl THUIPOJIHM3a BEIIECTB B IIOBCEIHEBHON JKU3HU 4YeJIOBEKa,
OMOJOrMYeCKUX OOMEHHBIX MPOIECCaX U MPOMBIIICHHOCTH;

— MIPUBOIUTH MIPUMEPBI OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuuit B pupo/Ie,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIH30BAaHUE HEOPraHUYECKHX M OPraHUYECKUX BELIECTB M UX
peaxkiuii B IpOMBILUIEHHOCTH U OBITY;

— BBIMOJIHATH XUMHUYECKHH HKCHEPUMEHT IO pACIO3HABAHUIO W MOJYYEHHUI0O HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCALIMXCA K Pa3lWYHBIM KJIaccaM COEIUHEHHI, B COOTBETCTBHH C
MpaBWJIaMH M TpueMamMu Oe30macHOM paboThl ¢ XWMHUYECKMMHU BEIIECTBAMU U JabOpaTOpPHBIM
obopynoBaHueMm;

— TMPOBOJUTH pacyeTbl Ha OCHOBE XUMHUYECKHX (GOpMya U ypaBHEHUH peakuuii: HaxoXIeHUE
MOJIEKYJSIpHOM  (DOPMYJIBI OPraHMYEeCKOro BEIIeCTBA IO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOJAIIUX B €ro COCTaB, WM IO MPOAYKTaM CrOpaHus; pacyeTbl MacCcOBOHM 1OIU
(Macchl) XMMHUYECKOTO COEIMHEHUS B CMECH; pacyeThl Macchl (00beMa, KONMYecTBa BEIIECTBA)
MPOJIYKTOB pEeaklMd, €eCIM OJHO U3 BEIIeCTB JaHO B H30bITKE (MMEeT MPUMECH); PacCUeTh
MaccoBOM WM OOBEMHON [IOM BBIXOJIA TMPOJIYKTa PEaKIUUu OT TEOPETHUYECKH BO3MOKHOTO;
pacueTsl TeruioBoro 3(QexTa peaxkiuu; pacyeThl OOBEMHBIX OTHOIICHHMH Ta30B MPH XUMHUYECKUX
peakiusax; pacueTbl Macchl (0ObemMa, KONWYEeCTBa BEIIECTBA) MPOAYKTA pEaKlUH, €CIH OJHO W3
BEILIECTB /IaHO B BHJIE PACTBOPA C OMPEIEICHHON MacCOBOM JI0JIe paCTBOPEHHOIO BEILIECTBA;

— HCINOJb30BAaTh METOAbl HAYYHOTO TIO3HAHUS: aHAJIU3, CHHTE3, MOJEIMPOBAHUE XMUMHUYECKUX
MPOLIECCOB U SIBJICHUA — TPHU PEIICHHH Yy4eOHO-UCCIEIOBATENbCKUX 3a/1ad M0 U3yYEHHUIO CBOMWCTB,
CHOCOOOB TOJTyYEHUS U PaClO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BJAAETh TpaBWIaMU 0€30MAaCHOTO OOpalleHus C eIKUMH, TOPIOYMMH W TOKCHUYHBIMHU
BEIIIECTBAMHU, CPEACTBAMU OBITOBOW XHMHH;

—  OCYHIIECTBIISATh TMOUCK XUMHYECKOW HHGOpMANMKM 1O  Ha3BaHWSIM, HJICHTU(UKATOpaM,
CTPYKTYpPHBIM (pOpMYITaM BEIIECTB;



— KpPUTHYECKH OIICHMBATh M WMHTEPIPETUPOBATH XUMHUYECKYI0 HH(POPMAIUIO, COIACPKAIIYIOCS B
COOOIIEHUSX CPENICTB MaccoBOi nHpopmanmu, pecypcax MHTepHETa, HAYIHO-TIOMYISPHBIX CTATHAX C
TOYKH 3pPEHHUS E€CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IEJISX BBISBICHHS OMIMOOYHBIX CYXICHHUA U
(dhopmupoBaHHs COOCTBECHHOH MO3UIINY;

— YCTaHaBIMBAaTh B3aUMOCBS3W MeEXAy (akTamMu W TEOpPUCH, NPUYMHOW U CJICACTBUEM TPU
aHaJM3e MPOOJEMHBIX CHUTyallMid M OOOCHOBAaHMHM MPUHUMACMBIX PEHICHH HAa OCHOBE XMMHYECKHX
3HAHHI;

— TPEIACTABJSATh IYTH PEHICHUS TJI00AJBHBIX MPOOJIeM, CTOSIUX TIepea YeIOBEYSCTBOM, U
MEPCIIEKTUBHBIX HAIMPABJICHUNA PA3BUTUS XUMHUYECKUX TEXHOJIOTMHA, B TOM YHUCJIE TEXHOJOTHUI
COBPEMEHHBIX MAaTEPUAJIOB C pPa3IMYHON (YHKIIMOHATBHOCTHIO, BO300OHOBIISEMBIX HCTOYHUKOB
CBIPBS, IEPEPAOOTKH ¥ YTHIIN3AIUH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

Coaep:kaHue NporpaMMsl
Tema 1. BBenenue
enu u 3amaun kypca. Posib 1 MeCTO pacdeTHBIX 3aJad B cUCTeMe OOy4eHHUs XUMHH M MPaKTUYECKOM
KU3HU.

Tema 2. PacueTsl mo xumuyeckum popmysiam

OCHOBHBIE TOHATHS U 3aKOHBI XMMHUHU. BemecTtBo, XMMUYECKHI AJIEMEHT, aTOM, MOJIEKyJa. 3aKOH
COXPAaHEHHUs Macchl BEUIECTB, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABorajapo. KommuecTBo BeliecTsa,
MOJIb, MOJISIDHAs Macca, MOJIApHBIH 00beM ra3oB. MaccoBas noisi. Belumciienne maccoBoil Aoy
XUMHUYECKOTO DJIEMEHTa B COSAMHEHUH. BBIBOI XUMHUUECKOM (hOPMYITBI BEUIECTBA M0 MAaCCOBBIM JOJISM
aneMeHToB. OTHOCHUTENbHAs IJIOTHOCTHh Ta30B. YCTaHOBJIEHHE MIpocTeimiel ¢GopMmysbl BellecTBa IO
MacCOBBIM JIOJISIM AJIEMEHTOB C HMCIOJIb30BaHWEM a0COJIOTHOM M OTHOCUTENIBHOM IJIOTHOCTH BELIECTBA.
BriBoa ¢opMyiibl BemecTBa 0 OTHOCUTEIBHOM TUIOTHOCTH Ta30B U Macce (00beMy WIIM KOJUYECTBY)
MPOAYKTOB CTOPAHUSIL.

Tema 3. BoluncjieHHs 110 YPABHEHUAM XUMHYECKUX peakuui

XUMHUYECKHE PEaKIMU. YPaBHEHUS XUMHUUYECKHX peakiuid. Berancienne mMacchl (KOJM4YecTBa, 0obeMa)
BEIIECTBA M0 HW3BECTHOW Macce(KOJIMYEeCTBY, OOBEMY)OAHOTO W3 BCTYNHBIIUX B PEAKIUI0 WIN
MOJIyYMBINUXCS BemiecTB. TemnoBoit 3ddekr peakumu. TepMoxuMuYecKne ypaBHEHHS PEaKIIH.
Pacuetsr TemmoBoro s¢ddekra peaknmmu MO JAHHBIM O KOJIMYeCTBE (Macce, 0O0beMy) OJHOTO U3
YYACTBYIOIIMX B PEAKIUH BEHIECTB W KOJUYECTBY BBIACISIONICHCS WM MOTJIOMAIOMICHCS TETIOTHI.
Brrauciienue macchl (KoamdecTBa, 00beMa) MPOIyKTa PEakiiy, eCIIH OJHO W3 UCXOTHBIX BEIIECTB JaHO
B U30BITKE.

XUMHUYECKUE CBOMCTBA YIIIEBOJIOPOIOB H CIIOCOOBI MX TOJTYICHUSI.

Cxembl MpeBpallleHUi, OTpa)Kalol[e TEeHETHYECKYI0 CBS3b MEXKAY YIJIEBOAOPOJAMH: OTKPHITHIE,
3aKpBITHIC CMEIIAaHHBIE.

Brruncnenue macchl (00beMa) MpoAyKTa peakiuy Mo U3BECTHON Macce (00beMy) HCXOJHOTO BElecTBa ,
COJICPKAIET0 ONPECICHHYI0 MaCCOBYIO JIOJIIO TPUMECEH.

Bbrunciienne MaccoBoil WM OO0BEMHOM JIOJM BBIXOJIA MPOJYKTa PEAKIUH OT TEOPETUYCCKU
BO3MOJKHOTO.

Brrurcnenue mporieHTHOTO COCTaBa CMECH BEIIECTB, BCTYIMHUBIINX B PEAKIIHIO.

Cxembl TMpeBpallleHUIl, OTpa)kalollfe TeHEeTHMYECKYI0 CBSI3b MEXKAY KiaccaMH OpPTaHUYecKHX
COeIMHEHUH (COCTaBUTh YPAaBHEHHUSI COOTBETCTBYIOIIMNX PEAKIINN)

[IpakTKyM: COCTaBJI€HHE CXEM MPEBPAIICHHI, OTPAXKAIOIINX T'€HETUYECKYIO0 CBS3b MEXKIY Kilaccamu
OpPraHMYECKUX COCAMHEHUN.

Pemenne koMOMHUPOBAHHBIX 3a/a4.

Tema 4. XuMH4eCKHii 3J1eEMEHT

Crpoenue u coctaB atoMa. CocTaBleHUE NEKTPOHHBIX U DJIEKTPOHHO-TpapUIeCKUX

(hopMyIT aTOMOB XHMHUYECKUX JIEMEHTOB. Bal€eHTHOCTH M CTENEHb OKUCIIEHUS! XUMUYECKUX HIIEMEHTOB.
[lepuoanueckuii 3akoH. CpaBHHUTENIbHASA XapaKTEPUCTUKA XUMHUYECKUX 3JIEMEHTOB MO MX MOJOKEHUIO B
MOPSAAKOBOM CUCTEME XUMHYECKUX FJIEMEHTOB U CTPOCHHIO aTOMA.



Tema 5. BemecTBo
[TocTosiHHas ABorazpo. BelunciaeHne CTpyKTypHBIX €IUHUI] B ONPEAEIEHHOM KOJIMYECTBE, Macce WUiu
o0béMe BemecTBa. YpaBHeHHe MenzaeneeBa-Knaiinepona. CrocoObl BBIp@XEHUS KOHIEHTpAIUU
pacTBopoB  (maccoBasg, MouisgpHasi) IlpaBuino cmemieHuss pPacTBOpOB, («IIpaBUJIO  KPECTay).
Kpucrannoruaparst.

Tema 6. Xumnueckue peakuuu

I'enernueckas cBsi3b MEXy KjlacCaMH HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB. TepMOXUMUYECKHE
ypaBHeHHst peakuuid. TerutoBoil addexr peakumu. 3akoH ['ecca. DHrambmus peakiuil. CKoOpocTh
XMMUYECKOM peakunu. XMMHAUYECKOe paBHOBecHe. KOHCTaHTa paBHOBECHS.

Peakuuu B pactBopax anektpoauToB. ['maponus coseid, pH pacTBopoB.

Tema 7. [lo3HaHHe M NIPMMEHEHHE BELECTB

Boruncnenune macchl Wi 00bEMa MPOJAYKTa peaklMy MO M3BECTHOW Macce MM 00bEMY MCXOMSILIErO
BEIIECTBA, COIEPKAILEro IPUMECH.

Boruncnenne wmaccsl  (00bEMa) KOMIIOHEHTOB CMECHM  BEUIECTB IOJHOCTBIO WM YaCTHYHO
B3aMMO/ICHCTBYIOIIIUE C PEAre€HTOM.

DNEeKTpOIN3 pacIlIaBOB U pacTBOPOB cosieil. CTepeoMeTpruecKrue CXEMbl peaKklUi U pacy€Thl 110 HUM.

Tema 8. 3ammTa NpoeKTHBLIX padoT

[Ipemaraercst 1u1st MPOEKTHOM PabOTHI CIECIYIONINE TEMBI (IPUMEPHBIE):

1. Anroputm oOHapyKEHUSI HEOPTAaHUIECKUX COCTMHEHUIN

2. Anroput™ OOHAPYKCHHSI OPraHUISCKUX COCTMHEHUI

3. CocrapiieHue CXeM IMPEBpaIlCHU, OTPAKAIINX TEHETHYCCKYI0 CBSI3b MEXKIY KJIacCaMH
HEOPraHUYECKUX COETUHEHUI

4. CocraBieHue CxeM MpEBpallleHUN, OTPaXKAIOMIMX T€HETHUYECKYI0 CBA3b MEXAY KiaccaMu
OPraHNYeCKUX COCTUHECHUHN

TemaTn4yeckoe NVIAaHNPOBaHUE € YYETOM NMPOrpaMMbl BOCIIUTAHUS

TemaTnueckoe IIaHUPOBAHKE 110 KYPCY BHEYPOUHOU JesTeNbHOCTH «30paHHbIe BOITPOCH XUMUMY IS
10 ximacca cocTtaBiaeHO ¢ ydyeToM pabodeil mporpamMMmbl BOCIHTaHMs. BocmuTaTenbHBIN MOTEHIHAT
JAHHOTO YYeOHOro TmpeaMeTa oOeCreYrMBaeT peaju3aluio CICIYIOINIUX IEJEBBIX IPHOPUTETOB
Bocrutanus ooyyaromuxcss COO:

1. co3ganue OJArOMPHATHBIX YCIOBHM I TMPUOOPETEHUs] TPYAOBOTO OIMBITA, OMbBITA Y4acTHUS B
MIPOM3BOJICTBEHHOM ITPAKTHKE;

2. co3naHue OnNaronmpusTHBIX  yCIOBUH AN NPUOOpPETEHHs]  OMBITa  CaMOCTOSTEIBHOTO
NpUOOpEeTEeHUsT HOBBIX 3HAHUWI, NPOBEACHUS HAYYHBIX HCCIICJOBAHHM, OIBITA MPOEKTHOM
IEITEIBHOCTH,

3. co3naHue ONarompUATHBIX YCIOBUU ISl MPHOOpPETEHUsS OMbITa BEACHUSA 3J0pPOBOTO 00pasa
KU3HU U 3200THI O 37J0POBbE APYTUX JIOJCH;

4. co3pgaHue ONarompusATHBIX  YCIOBUWA i1 NPHOOPETEHUS  OMbITa  CaMOCTOSTEIHHOTO
MpHOOpEeTEeHUsT HOBBIX 3HAHUM, NPOBEACHHUS HAYYHBIX HCCIEIOBAaHUI, OMbITa MPOESKTHOU

NEeSATENbHOCTH.
10 k1acc
Ne HaunmenoBanue pasaesnoB n | Koamuvecrso [ @opma J0P,[1OP
n/n TeM 4acoB Mo NPoBeIeHUs
nporpamMmme
1. | Beeneuune 1 JIEKIUS https://iupac.org/
2. | PacueTsl 10 XUMHYECKUM 10 [pakriueckas|NitPs://iupac.org/what-we-do/ t_)00k5
dbopmymam pabora  |https://sesc.nsu.ru/olymp-vsesib
3. | Beramcienms 1o 12 Vpok- https://olimpiada.ru/activity/76/tasks
YpaBHEHUSIM XUMUYECKUX MpaKkTUKa https://olymp.msu.ru/
peaxiit https://enanos.nanometer.ru/



https://iupac.org/
https://iupac.org/what-we-do/books
https://sesc.nsu.ru/olymp-vsesib
https://olimpiada.ru/activity/76/task
https://olymp.msu.ru/
https://enanos.nanometer.ru/

4. | XuMHYECKUN IIEMEHT 3 Ypok-
COpEBHOBaHUE
5. | BemectBo 3 [IpakTrueckas
pabota
6. | Xummuueckue peakuuu 3 [IpakTuueckas
pabota
7. | Ilo3nanue u NpUMEHEHKE 1 VYpok-  |https://iupac.org/

BCIIICCTB o0o6menus |https://iupac.org/what-we-do/books
https://sesc.nsu.ru/olymp-vsesib
https://olimpiada.ru/activity/76/tasks
https://olymp.msu.ru/
https://enanos.nanometer.ru/

8. | 3ammTa mpoeKTHBIX paboT 1 YPpOoK-IIpoeKT
HUTOI'O: 34



https://iupac.org/
https://iupac.org/what-we-do/books
https://sesc.nsu.ru/olymp-vsesib
https://olimpiada.ru/activity/76/task
https://olymp.msu.ru/
https://enanos.nanometer.ru/

	2. создание благоприятных условий для приобретения опыта самостоятельного приобретения новых знаний, проведения научных исследований, опыта проектной деятельности;

