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IlosicHuTeILHAA 3aIMCKA
[aHHasa paboyan nporpamma no yyebHomy Kypcy «Cno¥KHble BOMPOChI OpraHnyYeckon xummnm» B 10 Knacce cocTaB/sieHa Ha OCHOBE CaeayoLmnX
HOPMaTUBHO - MPaBOBbIX JOKYMEHTOB:
1) depepanbHbIi KOMMOHEHT FOCyAapPCTBEHHOro 06pa3oBaTeNbHOrO CTaHAapPTa OCHOBHOrO 06Lero 06pasoBaHus, yTBEPKAEHHOIO NpMKazom MrUHOBpa3oBaHUsA
Poccum o1 05.03.2004 roga
2) MpumepHana obpasosBaTenbHas NporpaMmma OCHOBHOro 0bulero obpasoBaHusA
3) ObpasoBaTenbHasa Nporpamma 0CHOBHOro obulero obpasosaHmua MBOY «Koulakosckasa COLL»
4) YuebHbit nnaH MBOY «Kouwakosckaa COLL» Ha 2023/2024 y4ebHbliit rog,
5) NonoxeHue o paboueit nporpamme MBQY «Koluakosckaa COLL»
6) NMpumepHas nporpamma cpegHero obuiero obpasoBaHua u gonyweHHas MUHUCTepCcTBOM 06pa3oBaHUS

Mporpamma npegHasHayeHa gas obydatowmxcs 10 Knaccos.

[To yueOnomy mnany MBOY «Komakosckas COILl » Ha u3ydenue npenMera «CioKHble BONPOCH OpraHnyeckoil xumum» B 10 kiaccax
oTBOAUTCA 34 yaca B TOJI,YPOKHU MPOBOIATCS | pa3 B HEIENIO.

Onucanue Kypca

JlaunHbIi Kypc mpenHa3sHaveH i yyammxes 10 kimaccoB 001eo0pa3oBaTeIbHOM CPEHEH MIKOJIBI, T/Ie XUMHUS TIPETo1aeTcsi Ha 6a30BOM YpOBHE.
Kypc opuenTrupoBaH B mepByro odepe/lb Ha ydalIuxcs, najabHeiIee o0ydeHrne KOTOPhIX OyIeT CBS3aHO ¢ u3ydeHueM mpeamera B BY3ax u Tex, kto
BBIOMpAeT AaHHBIN npeaMeT s caaun EI'D 3a kypce cpenneii o0eoOpa3oBaTebHOM MIKOJIBI, YYaTUXCS ¢ BRICOKOM MOTHUBAITMEH 00YIEeHUS, y9aCTHUKOB
pa3nInuHbIX 3TanoB Beepoccuiickoi 0JIMMNMabl IKOJIbHUKOB IO XUMHUH.

AKTYyaJIbHOCTh NPOrpamMMbl. TporpaMma pacciMTaHa Ha OKa3aHHe mnomomu ydammumcs 10 kimaccoB B HauOolsiee TPYAHBIX BOMpOCax
XMUMHYECKOTO 00pa3oBaHus. YIIOp cAeNaH Ha Kypc OpraHu4ecKoid XUMHUH Kak HauOoJiee CII0KHOTO pa3fiesia XMMUYECKON HayKH.

[Ipu oTOope yuebHOTO MaTepraia AJisi JaHHOW MPOrpaMMbl, ObLIT yUTEH TOT (aKT, YTO MHOTHE MOHATHS OPTaHUYECKON XUMUU B XOJI€ PeaTu3aluu
porpaMMbl 00111e00pa30BaTEILHOM HIKOJIBI MOJIY4al0T TOJIBKO KPAaTKO€ OCBEIleHUE, OTpadOTKa YyMEHMH M HAaBBIKOB PELICHHS 3a/ad, COCTABIICHUS
QITOPUTMOB JICHCTBUS B TUMIOBBIX CUTYAIIUSX HE MPOU3BOJIUTCS U3-3a HEJOCTATOYHOCTH Yy4EOHOTO BPEMEHH.

[Ipennaraemasi mporpamMma npeaycMaTpuBaeT BhITIOJHEHUE PACUETOB: MO0 XUMUYECKOU (hopmMylie; 10 XUMUYECKOMY YPAaBHEHHUIO; Ha PACTBOPHI C
OTIpeIeIEHUEM MacCOBOM JI0JIM PAaCTBOPEHHOTO BEIECTBA M KOHIIEHTPAIMU MOJyYEHHBIX PACTBOPOB; HAa BBIBOJ XUMHYECKHX (POPMYIT OpraHuYecKHX
coenuHeHuil. [Iporpamma coaepXUT TeMbl B KOTOPBIX OTBOJUTCS MECTO KOMOMHHPOBAaHHBIM 3a/adaM, [UIsl PEHIeHHs KOTOPbIX HE0OXO0IUMO
WCIIOJIb30BATh HECKOJBbKO AJITOPUTMOB JACUCTBUH. YUUTHIBass, YTO OJHOMY W3 BaXXHEHIIMX TEOPETUUYECKUX BOIPOCOB - OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAaKIMHU - Ha 0a30BOM ypoBHE B Kypce xumuu 10 Kiacca OTBOAUTCA HE JOCTAaTOUYHOE KOJHYECTBO BPEMEHH, MPOrpaMma
npenycmarpuBaeT kinaccudukanuioo OBP, cocraBneHue ypaBHEHHI METOJOM 3JEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OallaHCa, BIHMSHHME CpPEAbl Ha
MPOTEKAaHUE JAaHHBIX PEAKIUH.

Ilenarornyeckas meiecoo00pa3HOCTh MPOrpaMMbl OOBICHIETCS TeM, JaHHAs MporpaMMa MpeaycMaTpuBaeT pelieHrne dKCIEePUMEHTaIbHBIX
3aJlaHu#, TOCKOIBbKY aHanu3 omuOok EI'D mponuisix etr BCkpbul mpobieMy YCBOSHHsI MaTepHalia UMEHHO B 3Toi o6macTu. OOIIECTBEHHBIN CMOTP
3HaHUH - 3TO BApUAHT TBOPUYECKOTO OTUETA KPY)KKa — JIOTHYECKOE 3aBEpIICHUE Kypca.

Iein kypca:



0000111eHNE U YTITyOJIeHHe ColepKaHus 0a30BOro yueOHOTO MPEeIMETa;
MOATOTOBKA YYAIIMXCSl K OCO3HAHHOMY BBEIOOPY MPOQUIIS BBICIIEr0 y4eOHOTO 3aBeIeHUs IS AabHEHIIIero 00ydeHus;
yIOBJIETBOPEHHE MTO3HABATEIBHBIX HHTEPECOB, 00YJAIOIINXCS B PA3IMYHBIX Cepax YelIoBEeUeCKOM e TeTbHOCTH;
MOJTy4eHHUE JOMOTHUTEIBHONU MOATOTOBKM [Tl ciaun EI'D mo xumun
pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN yJaluXcs IOCPEICTBOM PEIICHNS HECTaHJAPTHBIX 3a/1a4 U UCII0JIb30BAHUS Pa3INYHbIX METOJJOB OCBOEHUS
3HaHUN U (POPMUPOBAHUS KOMIIETEHTHOCTEH
3agaum kypca:

e Ha OCHOBE IOJYYEHHBIX 3HAHUN MO XUMHUM Ha 0a30BOM ypOBHE CPOpPMHUpPOBATH YCTOWYMBBIE YMEHHS U HABBIKUM PELICHUS PACUETHBIX U

AKCIEPUMEHTAJIbHBIX 33/1a4;
® [I0Ka3aTh €JUHCTBO MHUKPO- ¥ MaKpOMHpa Yepe3 KOJNYECTBEHHbIE OTHOIIEHHSI B XUMUHU, €AUHCTBO HEOPTaHUYECKOW U OPraHU4YEeCKONH XUMUU
yepe3 reHeTUUECKUE Psi/ibl BEIIECTB, a, CJIEI0BAaTENbHO, U €IUHCTBO HEXUBOU U )KMBOW IPUPOJIBI.

® [IPUBUTH YYALIUMCS HHTEPEC CAMOCTOSTENBHO MPUOOPETaTh U MPUMEHSTh 3HAHUS [TOCPECTBOM TBOPUYECKUX 3a/laHUM

® COBEPIICHCTBOBATh Y YYAIIMXCs BOKHEHUIIIME BRIYUCITUTEIIPHBIC HABBIKM M HABBIKH PEIICHUS TUTIOBBIX XUMHYECKUX 337124
Bo3spacr gereii, yuacTByIOIIMX B peaqn3aluy JaHHON pabouelt mporpammsl oT 15 o 17 ner.
Cpoxk peanuszauum odpasoBarebHoil mporpamMmsbl: 1 roa. 3anatus npoBoasTcs 1 pa3 B Heaento mo 1 Jacy.
®opmbl NpoBeleHUs 3aHATHI: TPYNIOBBIC, MapHble W WHAMBHIYyaJdbHBIE. ['pynmnoBble U mapHble (Oecela sBpuUCTHYECKas, 3allUTa MPOEKTOB,
nabopaTopHOe 3aHATHE, JIEKIHS, OJIMMITNA/A, OTKPHITOE 3aHSTHE, IPAKTUYECKOE 3aHATHE, Mpe3eHTanus, ceMuHap). UuauBuayanbHeie (HaOmoneHue,
0TpaboOTKa HABBIKOB pelieHus 3a1a4). JKenaTenbHO IOBTOPEHHUE TEOPETUUECKOT0 MaTepuaa AoMa, repes 3aHsaTueM no 3toi teme. [lomumo npouero, B
KauecTBe (OpM OpraHu3aluy y4eOHBIX 3aHATUN NMPUMEHSIOTCS: JIEKUIUHU, CEMHUHAphl, JTaOOPaTOPHBINA MPAKTUKYyM (OCYIIECTBISEMbIH MOCpPEACTBAM
MIPOCMOTpA 3aMKCeH Ta0OPATOPHBIX OIBITOB).
®opmbl KOHTPOJIA: TBOpUECKHe OTYETHI, yueOHbIE MPOEKTHI, KOH(PEpEeHIUH, ydeOHO-UCClIeJoBaTeNbCKUue padoThl. DOPMBI OpraHU3aH JesITeIbHOCTH
JeTel Ha 3aHATUU:
@opmbl NOJBeIEHUS] UTOTOB Peaju3aluM J0NOJTHUTEJHLHOH 00pa30BaTeIbHOI NMPOrpaMMbl: UTOTOBOE NEPEBOJHOE TECTUPOBAHHE, PE3YIbTaTh
y4acTHs B IPEIMETHBIX OJMMIINAIaX U KOHKYpPCaxX, pe3yJbTaTUBHOE yUacTUE B UTOTOBOM aTTECTAllMU BBITYCKHUKOB.

MecTo Kypca B y4eOHOM IIaHe
CornacHO pacHMCaHUIO U TOJ0BOMY KaieHJapHoMy ydeOHomy rpaduky MBOY Komakosckas COLI ceno KomakoBo Ha peanu3anuio Kypca
JIOTIOJIHUTEIBHOT0 00pa30BaHMsl OTBOAUTCS 1 yac B HEJEIIO.

IInanupyemMble pe3yJbTaThl YCBOCHHS YYAIIMMHUCSH MPOrpaMMbl Kpy:kka « TpyaHbie Bompochbl XUMHM»:
YMeHHUs 1 HaBBIKU yYaIuxcsi, GopMupyemble KypcoM:
JIn4HOCTHBIE pe3y/IbTaThl:
1. YMeTh nob30BaThCsl COBPEMEHHBIMH TEOPHSIMH KUCIIOT U OCHOBAHMH JIJIs1 XapaKTEPUCTHKH CBOMCTB BEIIECTBA.
2. CocTaBiATh IUIaH PEUIEHUS SKCIIEPUMEHTANIBHBIX 33Ja4 U IPOrHO3UPOBATh PE3yJbTaThl XMMUYECKOIO SKCIIEPUMEHTA.



3. Bragets XMMUUECKON TEPMUHOJIOTUEN.
4. YMeTb NpoBOJIUTH KAYECTBEHHBIEC PEAKIIUU B HEOPraHUIECKON XUMHH, 33/1a4H HA UJICHTU(DUKAIIUIO BEIIECTB.

JIn4HOCTHBIE pe3y/bTaThl OTPAXaIOT (JOPCHPOBAHHOCTH B BOCITUTATEIHHON KOMIIOHEHTE, IPU U3yYCHUN XUMUH, B TOM YHCJIE B YaCTH:

nampuUoOmMuy4ecKko20 60CNUMaHUsL:
v/ IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEHIO;
v/ OHMMAaHUsI 3HAYECHUS XUMUYECKOW HAYKH B XKM3HH COBPEMEHHOTO OOIIECTBA;
v’ CHIOCOGHOCTH BIIAJETh JOCTOBEPHON HH(OPMAIIHEN O TIEPEIOBBIX JOCTHKEHUSIX U OTKPHITHSIX MUPOBON U OTE€UECTBEHHON XUMHUHU;
v/ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOUCTBE MUPA U OOIIECTBA;
v/ BOCIIMTAHUsI POCCUICKOMN IPaXkJAHCKOM MIEHTUYHOCTH: IATPUOTH3MA, JIFOOBH M YBaXKeHHIO K OTeuecTBY, YyBCTBa FOPAOCTH 32 CBOIO PojnHy,
3a POCCUHCKYIO XUMHUYECKYIO HAYKY;

2PaAdiCOAHCKO20 BOCNUMAHUS!
v/ [IpeJICTaBIEHHS O COLMAIBHBIX HOPMAaX | MPAaBUIIAX MEKINYHOCTHBIX OTHOLIEHHUH B KOJUIEKTHBE, TOTOBHOCTH K PA3HOOOPA3HOM COBMECTHON
JeSITEIbHOCTH MPH BBIMIOJIHEHNUN Y4€OHBIX, TTO3HABATENbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKHX IKCIIEPUMEHTOB, CO3/IaHUHU YU€OHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHUMAaHHUIO U B3aUMOTIOMOIIIM B MPOLIECCE 3TON yueOHOM e TeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U
ITOCTYIIKK CBOMX TOBApUIIEH C O3UIMN HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEICTBHUI IOCTYIIKOB;
v' (hopMHUpOBaHUE IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTHKH, &
TaK)Xe COLIMATIBLHOMY, KyJIbTYPHOMY, SI3IKOBOMY U TyXOBHOMY MHOTO00pa3Hui0 COBPEMEHHOT'O MUDA;

YEeHHOCMU HAYYHO20 NO3ZHAHUA.
v/ MHpPOBO33pPEHYECKUX MPECTABICHHUI O BEIIECTBE U XUMUYECKOM PEaKIIUK, COOTBETCTBYIOIINX COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTAaBJIAIOIIMX OCHOBY JUUIsl IOHMMAaHUs CYIIHOCTH HAyYHOU KapTHUHBI MUDA,
v’ npejicTaBieHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI TIPUPOJIBI, B3AUMOCBSI3AX YEIOBEKa C MPUPOJIHON CPEIIOii, O POJIH XUMHH B
IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
v/ [03HABaTEJIbHBIX MOTHBOB, HATIPABICHHBIX HA MOJyYEHUE HOBBIX 3HAHUI 110 XMMHH, HEOOXOAUMBIX [JIs O0BSICHEHHUsI HAOIFOJaEMBIX [IPOIIECCOB
U SIBJICHUM;
v/ 03HABaTEILHON U HHOOPMAIIMOHHOM KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTELHON paboThl ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM
JUTEPaTypOil, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBaMHU UH()OPMAILIMOHHBIX TEXHOJIOTHIA;
v’ uHTepeca K 00yUEHHUIO U MMO3HAHUIO, TF0003HATEILHOCTH;
v' (hopMupOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pPa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIIeI0BATEIBCKOM, TBOPUECKOM
U IPYTUX BUJAX JESATEIBHOCTH;
v/ TOTOBHOCTH M CLIOCOGHOCTH K caMO00pa30BaHMIO, HCCIICIOBATEIILCKOM IEATENbHOCTH, K OCO3HAHHOMY BBIOODPY HATIPABICHHOCTH H YPOBHS
oOy4eHus B JajbHeHIIeMm;
v' (hopMupoBaHUe MO3HABATEIbHOM U HHOOPMAIIMOHHOM KYJIBTYpPhI, B TOM YHCIIE€ Pa3BUTHE HABBIKOB CAMOCTOSTEIHHON PabOThI C yIeOHBIMH
OCOOUSMHU, KHUTaMHU, TOCTYITHBIMH UHCTPYMEHTAMU U TEXHUYECKUMHU CPeACTBaMU MH()OPMAITMOHHBIX TEXHOJIOT A,
Gopmuposanus Kyibmypvl 300p08b3l
v/ 0CO3HAHUSI [ICHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO;



v/ YCTaHOBKH Ha 3JI0POBbIii 00pa3 KU3HH;

v/ 0CO3HAHUs MOCIEACTBUN U HENPHUATHS BPEIHBIX IPUBBIYEK (YIOTPEOIECH S AIKOT0JIs, HAPKOTHKOB, KYPEHHU);

v’ HEOOXOJMMOCTH COOJIOICHHUS MTPABUII OE30TIACHOCTH MPU OOPAIIEHHH ¢ XUMUIECKUMH BEIIECTBAMHE B OBITY M PEalbHOM )KU3HU;

v’ (popMHUpOBaHUE MOHMMAHUS LIEHHOCTH 3I0POBOI0 U OE30I1aCHOTO 00pasa KU3HM;

v’ YCBOEHHUE NPABMJI HHIMBUIYAILHOIO U KOJUIEKTUBHOIO GE30IIaCHOTO HOBEAEHHUS B UPE3BBIUAMHBIX CUTYALUSX, YIPOXKAIOIUX KU3HU U
3710pOBBIO JIFOJIEH;

mpy008020 80CNUMAHUSA:

v KOMMYHUKaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YU€OHO-MCCIIEN0BATENBCKOM, TBOPYECKOM U APYTHX BUIAX JESITEIBHOCTH;

v/ HHTEpeca K IMPaKTHIECKOMY M3YJEHHIO TIPOQECCHii U TPy/Ia pasImIHOro pojia, B TOM YKCIIEe HAa OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUH 110
XUMHH,

v/ 0CO3HAHHOTO BBIOOPA WHMBU/IYaTbHON TPAEKTOPHH TIPOJIOJDKEHUS 00Pa30BaHKS ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUHU,
0OLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEN;

9KOJI02UHECKO20 80CNUMAHUS

v/ DKOJIOTHYECKH IIEJIECO0OPA3HOT0 OTHOMIEHHS K IPUPOJIE KaK MCTOYHUKY XKU3HH Ha 3eMIIE, OCHOBE €€ CYIIECTBOBAHUS,

v/ IIOHUMaHWs LIEHHOCTH 3J0POBOT0 M 0E€30MacHOr0 00pa3a JXU3HU, OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY
3/10pOBbIO, OCO3HAHUSA 1IEHHOCTH COOIOACHUS TPaBUII 0€3011aCHOTO MOBEIEHUs TPH paboTe ¢ BELIECTBAMH, a TAKKE B CUTYaLlUAX, YIPOKAIOIMINX
3J0POBBIO U KU3HU JIIOJICH;

v’ CHIOCOGHOCTH TIPUMEHSTH 3HAHWS, TOTy9aeMBbIe IPU W3YUYEHUH XUMHUH, [UIS PEIIEHNUs 3a1a4, CBA3AHHbIX C OKPYKAIOIIEH TIPUPOIHON CPEIOH,
MOBBILIEHUS YPOBHSI KOJIOTHYECKON KYIbTYphl, OCO3HAHUS ITI00ATFHOTO XapaKTepa 3KOJOTUYECKUX MPOoOIeM U MyTeil UX peueHus HoCpeACTBOM
METO/I0B XUMUU;

v/ 9KOJIOTMYECKOTO MBIIIJIEHHS, YMEHHS PYKOBOJCTBOBATHCSA UM B ITO3HABATENBLHOM, KOMMYHHKATHBHOM M COIIMAIBHOMN MPAKTUKE;

v (hopMHUpOBAHKE OCHOB 3KOJOTHYECKOTO CO3HAHMS HA OCHOBE ITPU3HAHUS LIEHHOCTH KU3HU BO BCEX €€ MPOSABJIECHUAX U HEOOXO0AUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUS K OKPYXKAIOIIEH Cpee;

npogopuenmayuu.:

v' (hopMHUpOBaHUE OTBETCTBEHHOIO OTHOLIEHHS K YIEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMH K O0YYEHUIO U MMO3HAHUI0, BEIOOPY MPOHIBHOTO 00pa30BaHus Ha OCHOBE MH(GOPMAIUH O CYIIECTBYIOUIUX MPOQPECCUIX U TNUHBIX
npodeccruoHaAbHBIX TPEANOUYTEHUN, 0CO3HAHHOMY TOCTPOCHHUIO MHIMBUIYATbHOW 00pa30BaTEIbHON TPAEKTOPUHU C YYETOM YCTOMUYMBBIX
M03HABATEIbHBIX HUHTEPECOB;

v’ Co3HaTENbHBIN BEIOOP OyayIeH MpodhecCHOHaIbHON eI TEILHOCTH;

O0VX0BHO-HPABCMBEHHO20 80CNUMAHUSL:

v’ JlyXOBHO-HPABCTBEHHOMY BOCITUTAHHIO JINYHOCTH YePE3 OPraHU30BaHHBIN MPOIIECC YCBOEHUS U IIPHHATHS 00YJarOIUMUCS 0a30BBIMU
HAI[MOHANLHBIMU [IEHHOCTSAMU;

v (pOPMHPOBAHHUIO TyXOBHO-HPABCTBEHHOTO OOJIMKA ITOAPACTAIOIIETO TIOKOJIEHHS Yepe3 YCBOEHHE 0A30BbIX 3HAHUIA;



v’ HEOOXOJMMOCTH U3YYEHHsI METOIOB TIO3HAHMS BEIECTB M XMMUUECKHX ABJICHUIM, BKHENIINX (AKTOB, TIOHATHI, 3aKOHOB M TEOPUIA,
XUMHUYECKOTO S3bIKa, JOCTYIMHBIX 0000IIEHU O IPUHIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA, CIIOCOOCTBYIOIINX (POPMHUPOBAHUIO MUPOBO33PEHHS Y
yJaInuxcs;

v/ caMOCTOSITENILHOM paboTe C BEIECTBAMHU, BHIIOJIHATH HECIOKHBIE XAMUUYECKHE OTIBITHI, TPAMOTHO MPUMEHSATh XUMHUUECKHE 3HAHMUS,
IIOJIyYE€HHBIE Ha ypOKaXx, B OOLIEHUH C IPUPOIOH, B OBITY;

v/ 0CO3HAHHUIO POJIM XMMHHU B PEIICHHHU IJIOOAIBHBIX IIPOOJIEM YEIOBEUECTBA,;

v/ aHaJIM3y [IEHHOCTHBIX aClIEKTOB COBPEMEHHOM XMMHHU: MCIIOJIb30BaHUE ATOMHOM SHEPTHU B BOCHHBIX U MUPHBIX IIEJISX, 3aTPA3HEHHE
aTMoc(ephl, IKOJIOTHYECKUE TIPOOIEMBI, BCE 3TO CIIOCOOCTBYET BOCTIPUATHIO ydallerocs cedsl - Kak rpakJjaHuHa, F'yMaHUCTa, Oopla 3a Mup;
v/ [o3HaBaTEJILHBIM MOTHBAM, HAIIPABJICHHBIM HA H3YYEHUE YUYEHBIX, KOTOPbIE MPOXKUIIN XKHU3Hb C [EJBIO IPOCIABIEHH S, /It OJ1ara U ropaoCTH
roCyJIapcTBa, Ui POIBETAHUS M PAa3BUTHS HAYKH;

v’ CHIOCOBHOCTH K MOCIIEOBATEIBHOMY CTHITIO MBIIUICHUS — TEOPUH, TIOUCKY, HAYYHOMY OTKPBITHIO;

v/ YCTaHOBKH Ha BHYTPEHHHE CTUMYJIbI JHYHOCTH KAXKIOTO peOeHKa: IIOHUMaHUE TIOHATHH JI0JIra, 4ECTH, COBECTH, TOCTOMHCTBA, TFOOBH K
npupone, Poaune;

v/ LIEHHOCTHOTO OTHOIIEHHUS JOCTHKEHUHM HAIIMX COOTEYECTBEHHNKOB BOCITUTHIBAT IATPUOTH3M Yepe3 IPUMEPHI. PasBUTHE JTHYHOCTH
oOyyJaromuxcs, GOPMUPOBAHNE Y HUX TYMAaHUCTUYECKUX OTHOIICHUN U SKOJIOTUYECKHU EJIECO00Pa3HOTO IOBEACHHUS B OBITY U B TPYJIOBOU
JeSTETbHOCTH.

[To myxoBHO-HPaBCTBEHHOMY BOCIIMTAHUIO B OCHOBHOW M CPEIHEH MIKOJIe MOXHO HCIIOJIb30BaTh pa3Hble (OPMBI paObOTHI: CEMUHAPHI,
KOH(EPEHIINH, MPE3CHTAINH, IOCBSIIICHHBIC TJI00AIEHBIM SKOJOTHYECKUM MpoodsieMam, rpobdiaemam Ornocdepsl, MyTareHaM, SKOJOTHYECKON
CUTYallUu Haleil obaacTu, ropoja, peruoHa u Jap.

acmemuyecKoe 0CHUMaHue:

v/ TOTOBHOCTH U CIIOCOOHOCTH K TBOPYECKOM JIEATEILHOCTH Ha YPOKAX XUMHUM;

v/ YCTAHOBKH Ha CO3JIaHWE OIArOTPUSTHBIX TPEANOCHUIOK ISl 3aHATHH, CIOCOOCTBYIOIIMX BBI3BIBATH YyBCTBO KPACOThI, HHTEPEC K XUMUYECKOM
HayKe;

v/ BOCIIMTaHUE CTPEMJIEHHS K aKKYPATHOCTH, IO UIEPKUBAHMIO YUCTOTHI, OPraHU30BAHHOCTH B paboTe, K KYJIbTYpE TPYy/a;

v/ CIIOCOOHOCTH YMEHHS IPABHUIIBHO M KPACHBO BBIPAKATH CBOU MBICIIH: TIOHSTHO, SIPKO, 00pa3HO, SKCIIPECCUBHO.

MertanpeaMeTHble pe3yJabTaThl:

v/ - CTaBUTH LENH; TPAHCHOPMHUPOBATH YUeOHYIO0 HHPOPMAIIHIO;

v’ - BBLIEIATH PO0IIEMY;

v’ - OCYIIECTBIIATH KOMIUIEKCHBIH TOIX0 K PEHICHHIO TPOOIEMBbI;

v/ - HCIOJIb30BaTh Pa3IMYHbIC HHOOPMAIHOHHBIE HCTOYHUKH;

v/ - COCTaBIIATH XOJI PEIIeHHs 3a/1a4;

v’ - BIaJeTh MICUXOJIOTHEN 0OIIeHus (YMETh CITYIIATh U CIIBIIIATH)
IIpeaMeTHbIe pe3yabTaThI:
OOyyaromuiics Hay4YuTCs:

v' cobmonars npasuia Th npu pabote B XUMHUYECKOM KaOHHETE;



3HaHUSIM OCHOBHBIX 3aKOHOB U MOHATUN XUMHUU U UX OLIEHUBAHMUC;

MPOBOJUTH IMPOCTEUILINE PACUETHI;

OPUEHTUPOBATHCS CPEH PA3TUYHBIX XUMUYECKUX PEAKIIMNA, COCTABIATH HEOOXOJMMbIE YPaBHEHHS, OOBSICHSATH CBOU JICHCTBUS,

00001IaTh ¥ pa3IuyaTh CBOMCTBA PAa3HBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

ONPEENATh IPU3HAKH, YCIIOBUS U CYIIHOCTh XMMUYECKUX PEAKIUIL;

BJIAJIETh XMMUYECKON HOMEHKIIATYPOU;

OCHOBHBIM CIIOCO0aM pelIeHus 3a/1a4.

COCTaBIIATh (POPMYJIbI U YPABHEHUS PEAKIUil;

COCTaBJISATh IIAPOCTEP>KHEBBIE MOJIENIN MOJIEKYII OKCUI0B, OCHOBAHUH, COJIEH, KUCIIOT;

OTIPEIEINATh KOMIOHEHThI CMECH;

onpeaensiTh (GopMyJIbl COEAUHEHUI;

OTIPEJIEINATh PACTBOPUMOCTH BEIIECTB;

BBIYHCIATH 00bEM ra3000pa3HbIX BEIIECTB MIPH H.y. U YCIOBUSX, OTIMYAIOUIUXCA OT HOPMAaJIbHBIX;

TpeboBaHusM 0(opMIICHHS JII000H 3a/1a4u;

JI0Ka3bIBaTh HAJIMYKE ONPEEIEHHOTO BEIIeCTBA B MPOOHPKE MPH MOMOIIN Ka4eCTBEHHBIX PEaKIuil;

OCHOBHBIM CIIOCO0aM pelIeHHs pacueTHBIX 3aj1ay;

BBIYMCIIEHUSM MacChl WJIM KOJIMYECTBA BEIIECTBA, MACCOBOM JI0JIM AJIEMEHTA B BellecTBE (KOMIIOHEHTa B CMECH) TI0 XUMHUYECKUM (opMysam;
COCTaBJIATh KOJIMYECTBEHHBIE XapaKTEPUCTUKU PAaCTBOPOB;

CPaBHUBATh XUMHUYECKHE CBOMCTBA KJIACCOB HEOPraHMYECKUX U OPTraHMYECKUX COCAUHEHUN;

Oo0yyaromuiicsi MOJY4YUT BO3MOKHOCTh HAYUYUTHCS:

v/ ycHemHo o0y4yaThcsl B MOCIEAYIOUIUX Klaccax;

v/ CaMOCTOSITENIHO COCTABJIATh TUIIOBbIE XUMUYECKHUE 3aa4U U OOBSICHITh UX PEIICHUE;

v/ pelIaTh YCIIOXKHEHHbIE 3aJJa4l Pa3JIMYHbIX TUIIOB;
v
v
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YeTKO MPEACTaBIAThH CYIIIHOCTh ONMMCAHHBIX B 3aj[aue MPOIECCOB;
BUJIETh B3aMMOCBSI3b MPOUCXOSAIINX XUMUYECKUX MTPEBPALLICHUN U

v/ U3MEHEHUI YMCIIEHHBIX TapaMeTPOB CUCTEMBI, OTIMCAHHOI B 3aa4e;

v’ paboTaTh CaMOCTOSITENILHO U B IPYIIIIE;

v NPOBOINTH XUMHYECKHE PEAKIIUH, XapaKTEPHbIE IS ONPEIEIEHHBIX KJIaCCOB HEOPraHUUECKUX BEIIECTB;
@opMbI KOHTPOJISI: pedepaThl; CEMUHAPBI,; BAKTOPUHBI, UTPBI, KPYTJIbIE CTOJIBI U T.1I.

Pe3ynbTaThl 0OCBOCHHA Kypca
IIporpaMma nmpenycMaTpuBaeT TOCTHKEHNE 2 YPOBHEH PE3yNIbTaTOB:
BTtopoii ypoBeHb pe3ynbTaToOB IMpeanosaracT NO3UTHBHOE OTHOLICHHE 3aHUMAIOIINXCS K MOCEIIEHUIO 3aHATHIH, B TPHOOPETEHNH HOBBIX
3HaHUI U yMEHH, B 4aCTHOCTH K 00pa30BaHUIO M caMo00pa3oBaHMI0. Pe3ynbTar nposBiseTcss B aKTUBHOM MCIIOJIB30BaHUN 00YYaIOLITUMHUCS



METO/Ia IPYIIOBBIX 3aHATUH, CAMOCTOSITEIBHOM BBIOOPE METOI0B M (DOPM B peIIeHUH MTOCTABICHHON 3aauu, IPHOOPETEHNH OIBITa
CaMOCTOSITEIILHOTO TIOUCKA M YMEHUS IPUMEHSTH MOJYYEHHBIN OTIBIT BO BpEeMs YUeOHBIX ACHCTBUI.

[TnaaupyemMble pe3ynbTaThl O0y4SHHS OMPEACTSIOTCS 0 KAKIOMY YPOBHIO HA OCHOBE KOHKPETH3AIMN YMEHHUH, HEOOXO0IUMBIX ISt
OCYIICCTBJICHHUA y‘Ie6HI)IX IleICTBI/IfI B COOTBCTCTBUU C ITOCTABJICHHBIMU 3aJla4aMHU ypOKa. HOCKOHI)KY OCHOBHaAs 4acCTb pa60Tm B paMKax Kypca
OCHOBBIBACTCA Ha pa60Te MaJIbIX I'pylIl, KOHTPOJIb 3a JOCTUKCHHUEM INIAHUPYCMBIX PE3YJIBTATOB OCYIICCTBIACTCA HETIOCPCACTBCHHO BO BPpEM
3aHATHI: B nmponecce NpoBCACHUA BaHﬂTHﬁ, BBIIIOJIHEHUA SaIIaHI/Iﬁ B I'pynnax 1 MHAWBUAYaJIbHO.

B nporecce o0y4eHust 1 BOCOUTAHUSI COOCTBEHHBIX YCTAaHOBOK, IIOTPEOHOCTEH B 3HAUMMON MOTHUBAIIMH HA COOJIIOJICHHE HOPM U TIPAaBUII
3J10pOBOT0 00pasa *KU3HHU, KyJbTYPHI 310pOBbsl y 00ydaromuxcst GoOpMHUPYIOTCS TO3HABATEIbHbBIE, IMYHOCTHBIE, PETYISITUBHbIE, KOMMYHUKAaTHBHbIE
YHHUBEpCaJIbHbIE yUeOHbIE IEHCTBUS.

[TepBocTeneHHbIM Pe3yabTaTOM peaIu3allii IPOTrPaMMbl BHEYPOUHOH ACSITEIBHOCTH OyAET CO3HATENILHOE OTHOIIIEHNE 00YJarOIINXCs K
cOOCTBEHHOMY MO3HAHMIO, TOCTHKEHUIO HAMEUEHHBIX 11eJIel, COXpaHEHUIO 310poBbsi. POpMUPOBAaHUE [IEHHOCTHOIO OTHOIIEHHUSI K CBOEMY
OteuecTBy, cBOCH Mayiol U 60bIION POMHE Kak MECTY, B KOTOPOM YEJIOBEK BBIPOC U TIO3HAN MEPBBIC PAIOCTH M HEYJauu, KOTOpas 3aBellaHa eMy
MpelIkaMH U KOTOPYIO HY’KHO o0OeperaTh; K 3HaHUSAM KaK MHTEJUIEKTYaJIbHOMY pecypcy, o0ecrneunBarolneMy Oy ryiiee 4eaoBeKka, Kak pe3yabTaTy
KpPOTIOTIMBOTO, HO YBJIEKATEIBHOTO Y4€OHOTO TPY/1a; K KYJIbTYpe KaK TyXOBHOMY OOraTCTBY OOIIECTBA U BaXKHOMY YCIIOBHIO ONIYILIEHHUS YEJIOBEKOM
MOJTHOTHI IPOKUBAEMOM KU3HU, KOTOPOE AAIOT €My YTEHHUE, HCKYCCTBO, TBOPUECKOE CAMOBBIPAXKEHHE.

Copep:xanue Kypca

TeopeTnyeckne 0CHOBbI XUMHH

Crpoenue atroma. M30TOMbI.

CoBpeMeHHBIC TIPEACTABICHUS O CTPOCHUM aToMa. J[BmKeHue »JeKkTpoHa B arome. AToMmHas opOutanb. KBaHTOBBIE 4mMCIa: TJIaBHOE,
opOuTalbHOE, MarHUTHOE, CIMHOBOE. [[pUHIUMIIBI pacpeiesieH s STIEKTPOHOB 110 SHEPreTHYECKUM YPOBHSIM U MOYPOBHSIM: puHLuI [laynu, npuHmmn
MUHUMaJbHOU 3Hepruu. [lonarue «uzotonb». PaanoaktuBHOCTh. [loHATHE O mMpeBpallleHHHd XUMUYECKHX 3JieMeHTOB. PaboTa ¢ TpeHHMpPOBOYHBIMU
TeCTaMu 10 TEME.

CTpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB: S-, P- U 0-3JIeMEHThI. DJIEKTPOHHAS KOH(PUTYpaIlHs aToMa.
OcHoBHOE U BO30YKJIEHHOE COCTOSIHHE aTOMOB.

[TocnenoBaTenbHOCTh 3allONHEHUSI 3JCKTPOHHBIX 000104ek B atomax. [IpaBmino B. M. KieukoBckoro. PacmpeneneHue 31eKTpPOHOB IO
op6utansaM. IlpaBuna XyHpga. DnekTpoHHble W Tpadudeckue (OpPMyNIbBI aTOMOB 3JEMEHTOB. DHepreTuuyeckas auvarpamMma artoma. Pabota ¢
TPEHUPOBOUYHBIMH TECTAMH 10 TEME.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COSAMHEHUI 1O MEPUOAAM U FPyIIaM.

OOmass  xapakTepucTHKa MeTauioB  ThaBHeIXx moarpynm I-lllrpynm B cBsBW ¢ MX  MOJOXEHHEM B TEPUOJAUYECKOM
cucteme xumuueckux osneMmeHToB J[.VMI. MeHneneeBa U 0COOEHHOCTSIMH CTPOEHUS UX ATOMOB.



XapakTepucTUKa MNEPEXOJHBIX  3JEMEHTOB —  MEIW, LIMHKA, XpoMa, »JKejle3a M0 UX [OJOXKEHUID B  [EPUOJUYECKOMN
cucreme Xumuuyeckux odneMeHToB J[.V. MenneneeBa u 0COOEHHOCTSM CTPOSHUS X aTOMOB.

CemelicTBa 37€MEHTOB (Ha IpUMeEpax IIEJI0OYHBIX METAJUIOB, FaJOr€HOB, MHEPTHBIX I'a30B). XapaKTepUCTUKa XUMHUECKHUX CBOMCTB 3JIEMEHTOB
[JIABHBIX MOATPYNN U TEPUOJUYHOCTh UX H3MEHEHHUS B CBETE JJIGKTPOHHOTO CTPOCHUS aToMa. DJIEMEHTHI, COCIUHEHUS KOTOPBIX MPOSBIISIOT
amdorepHbie cBoWcTBa. OTHOCHTEIBbHAS DIEKTPOOTPHULATENLHOCTh 3JeMEHTOB. OOmIas XapakTepHCTHKa DJIEMEHTa Ha OCHOBE €ro MOJIOXKEHHS B
nepuoanudeckon cucreme /1. . Menneneesa.

OOmiass  xapakTepucTMka HeMmerauioB riaBHbIXx noiarpynm IV-VIlrpynnm B cBS3Mu ¢  UX TOJOXKEHHEM B  MEPUOJUYECKOU
cucteMe xumuueckux osnemeHToB J[.U. MenzaeneeBa u 0COOEHHOCTSAMH CTPOCHUS UX aTOMOB.

CemelicTBa 371€MEHTOB (Ha MpUMeEpax IIEJIOYHBIX METANIOB, FAJIOT€HOB, MHEPTHBIX T'a30B). XapaKTepUCTUKA XUMUUYECKUX CBOMCTB 3JIEMEHTOB
TJIABHBIX TMOATPYNN U TEPUOTUYHOCTh WX H3MEHEHHS B CBETE JJIEKTPOHHOTO CTPOCHUS aToMa. ODJIEMEHTHI, COCJAMHEHHUS KOTOPBIX MPOSIBISIOT
amgoTepHble cBoiicTBa. OTHOCHUTEIbHAS 3JIEKTPOOTPUIATENBLHOCTh A1eMeHTOB. OOIIasi XapakTepUCTHKa 3J€MEHTa Ha OCHOBE €ro IOJIOKEHHUS B
nepuoanueckoit cucreme J[. 1. Menzaeneena.

PaGota ¢ TpeHnpOBOYHBIMU TECTAMU IO TEME.

DneKTpoOoTpULATENIbHOCTh. CTETIEHb OKUCIICHUS U BaJICHTHOCTh XUMUUECKHUX 3JIEMEHTOB.

OTHOCHUTENBbHAS AIIEKTPOOTPULIATEIBHOCTD AIEMEHTOB. CTENEHb OKUCIIEHUS.

Tennooii 3 pexT xumuaeckoit peakuu. TepMOXUMUYECKHIE YPaBHEHUS.

DHepreTuka XMMHYECKHX MPEBpalleHud. DHTambIusA. TermmoBol A(PEeKT XUMHUECKHX PEaKIui. DHAOTEPMUYECKHE M IK30TCPMUUYECKHE
XUMUYECKHEe peakiuu. TepMoxumudeckue ypaBHeHus. 3akoH ['ecca. DuTpornus. DHeprus [ 'nd6ca. Bo3MOKHOCTh MPOTEKaHUS XUMHUUECKUX PEaKI]Hil.
[IpakTuueckue 3anATUs. Pemienre pacy€THbIX 3a1a4 10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

CkopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3IUYHbIX (JaKTOPOB.

CKOpOCTh XUMHUYECKHUX pEaKLMil. 3aBUCUMOCTb CKOPOCTH OT YCIOBHUM MPOTEKAHUS PEaklMK. 3aKOH AelcTByomuXx macc. Koncranra ckopoctu
xumudeckor peaknuu. [IpaBuno Bant-I'odda. Katanu3. DHeprust akruanuu. ['OMOTEHHBIH U T€TEPOTCHHBIM KaTallu3, MX MEXaHU3MbL. 3HAUYCHHE
KaTaju3a B IPUPOJE U TEXHUKE.

OO6paTtumbie 1 HEOOpATUMBbIE XUMHUYECKHE peaklni. XuMUu4eckoe paBHoBecHe. CMellleHne XMMUYECKOT0 PaBHOBECHS MO/ ICHCTBUEM Pa3IMUHBIX
(hakTopoB.

HeobpaTtumbie 1 06paTuMble peakiini. XUMUYEeCKOe paBHOBecHe U ycinoBus ero cmemienus. [Ipunnun Jle [llarense. Pabota ¢ TpeHHpOBOUHBIMU
TE€CTaMH 110 TEME.

DAEKTPOIUTHYECKAs TUCCOIUAIUS DTIEKTPOIUTOB B BOJAHBIX pacTBopax. CUIIbHBIC U ClIa0ble AIEKTPOIUTHI.



DNEKTPOIUTH U HEIEKTPOIUTHI. DIEKTPOIUTUYECKAs AUCCOLMAIMS B pacTBOpax M paciuiaBax. Pojib BOJAbI B IIPOLECCE IEKTPOIUTUUECKON
muccormanuu. Crenenb aucconuanuu. KoHcTanTa nucconuanuyd. XWUMHYECKHE CBOWCTBA KHUCIOT, COJIGH M OCHOBAHMM B CBETE TEOPHUHU
UIEKTPOJIUTUYECKON aucconnanuu. PacTtBopsl. DHepreTuueckue N3MEHEHHs IIPU pacTBOpEeHUH BenlecTB. KoHeHTpalus pacTBOpoB.

Peakuuu nonHoro ooMeHa.

[IpakTueckoe 3anarue. CocraBiieHuE MOJIEKYISPHBIX U MIOHHBIX YpaBHEHUN. PaboTa ¢ TpEHUPOBOUHBIMU TECTAMH 10 TEME.

IMaaponus cosneii. Cpena BOJAHBIX paCTBOPOB: KUCTAs, HEUTpaIbHAs, EJIOYHAs.

I'maponus coseit.

[IpakTueckoe 3anarue. CocraBiieHHe ypaBHEHUH peakiuil ruaposinza coyieid. OnpezneneHue cpeabl pactBopa. PaboTa ¢ TpeHHMPOBOUYHBIMU
TECTaMH IO TEME.

Peakuuu oxucianTensHO-BOCCTaHOBUTEIbHBIE. KOppO3Hs METAIIOB U CIIOCOOBI 3alllUThI OT HEE.

[Tponeccrr okucnenust u BoccranoBienus. CocraBinenue ypaBHennit OBP: Merosn anekTpoHHOro OanaHca M METOJ MOJYpeakiuid (MOHHO-
anekTpoHHbIH  Merox). Kiaccudukauus OBP:  mexwmonekynspHble, BHYTPUMOJEKYISPHbIE, JIUCHPONOPLIUOHUPOBAHUS  (CAMOOKHMCIICHHUS,
camoBoccTaHoBIIeHUs1). BocctanoButenu u oxucnurenu. BnusHue Ha xapakrep OBP koHIIeHTpaluu BelEeCTB, CPeIbl pacTBOPA, CUIIbI OKUCIUTENS U
BOCCTaHOBUTEIS, TeMiieparypsl. [Ipaktudeckoe 3anstue. CoctaBnenue ypapHeHH OBP MeTo10M 31eKTpoHHOTO GajiaHca M METOA0M MOJIypeaKiHif.

DNEKTPOJIN3 PACIIABOB M PACTBOPOB (COJICH, MIeI0Uei, KHCIIOT).

[TonsaTre 00 >7EeKTPOJHBIX MOTEHITHATAX. DIICKTPOXUMHUYCCKHUI Pl HAPSDKCHUH METAJUIOB. DJIEKTPOJIM3 BOJAHBIX PACTBOPOB KHUCIIOT, IIEIOYCH
U COJIEH, PacIlJIaBOB COJICH M IIEJIOYEH.

Heopranuueckasi xumus

Knaccugukanus HeopraHu4eckux BEIECTB, UX I'eHeThdeckas cBs3b. HoMmeHknarypa, kiaccuukanusi, XMMHUYECKHE CBOICTBA M CIIOCOOBI
IIOJIy4EHUS MPOCTBIX BEIECTB - METAJUIOB M HEMETAJUIOB, CJIOXHBIX BEIIECTB - OKCHJIOB, KUCIIOT, COJEH U OCHOBaHUHN. KOMIUIEKCHBIE COCIUHEHHUS.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMU 110 TEME.

Knaccugukanus Heopranuueckux BemiecTs. HomeHknaTypa HeopraHMueCKUX BEIECTB (TpUBHUAIbHAS U MEXAYHApPOJHAs).

XapakTepHble XUMUYECKHE CBOMCTBA INPOCTBIX BEILIECTB-METAJUIOB: LIEJIOYHBIX, LICIOYHO3EMENbHBIX, ATIOMUHUS, MEPEXOIHBIX METAIUIOB -
MeH, LIMHKA, XpoMa, KeJle3a.

XapakTepHble XMMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB-HEMETAIOB: BOJOPO/A, raJIoreHOB, KUCIOpOJa, cephl, a3ora, (ocdopa, yrieposaa,
KpEMHUS.

XapakTepHble XMMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XMMUYECKHE CBOMCTBA OCHOBaHUM U aM(pOTEPHBIX THIPOKCH]IOB.

XapaKkTepHble XUMUYECKHE CBONCTBA KUCIIOT.

XapakTepHble XMMUYECKHE CBOMCTBA COJIeH: CPEHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX (Ha IpUMepe COeANHEHUN alIFOMUHUS U IIUHKA).



B3auMocBsI3b pa3nuyHbIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

Opraanyeckasi XMMHsA

Knaccudukaruss opraHMuecKux BEIIECTB, UX TEHETHYecKas CBs3b. HomeHkiarypa, KiaccupuKanus, XAMUYECKHE CBOUCTBA U CIIOCOOBI
MOJTy4EHUST OPTaHMYECKUX BemecTB. MiIMeHHbIe peakinuu. PaboTa ¢ TpeHUPOBOYHBIMH TECTaAMH T10 TEME.

Teopust cTpOCHHUSI OPraHUYECKUX COCIUHEHHI: TOMOJIOTUSI U U30MEpHs (CTPYKTypHasi U NPOCTPAaHCTBEHHAs). B3anMmHOE BIusHHME aTOMOB B
MOJIEKYJaXx.

Turmel cBsA3el B MOJICKYJIaX OPraHMYECKUX BemlecTB. [ mOpuau3anus aTOMHBIX opOuTainelt yriepona. Panmukan. yHKuoHaIbHAS TPYIIIA.

Knaccudukanus oprannueckux Bemects. HoMeHKIaTypa opraHu4ecKuX BEIIECTB (TPUBHAIbHAS I MEXKTYHAPOIHAS).

XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOJAOPOIOB: aJIKAHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AUEHOB, aJIKNHOB, apOMaTUYECKUX YIJIEBOJIOPOJOB
(6enzoua u Tosryosa).

XapakTepHble XUMHUECKHE CBONCTBA MPEACIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB; (PeHOIIA.

XapakTepHble XUMHUECKHE CBONCTBA aIbJACTHUIOB, MPEIETHHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(PUPOB.

XapakTepHble XHMHUECKHE CBONCTBA a30TCOACPKAIINX OPraHUUECKUX COCAMHCHUI: aMUHOB U aMUHOKHUCIIOT.

buonornuecku BaxkKHBIEC BEIIECTBA: XKUPHI, OCTKU, YTIEBOAB! (MOHOCAXAPHIbI, IUCAXAPHUIBI, TIOJTUCAXAPHUIBI).

B3anmocCBsI3b OpraHuyeCcKuX COeAMHEHUI.

Metoabl NO3HAHUA B XUMHHU. XUMHSA U KU3Hb.

[IpaBuna pabotel B yaboparopun. JlaboparopHas mocyna u obGopynoBanue. [IpaBuna OGe3omacHOCTH TpH pabOTE C €IKUMH, TOPIOYUMHU H
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBOW XUMUHU.

Hayunbie MeTobI HicclieIOBaHUS XMMHUECKUX BEILIECTB U MpeBpalieHuidl. Metoapl pa3aeneHus cMeceil 1 OYMCTKH BEIECTB.

UYucTthble BemiecTBa U CMECH, HEOJHOPOAHBIE M OAHOPOJIHBIE CMECH, MPU3HAKHU, MO KOTOPHIM MOKHO OTJIMYUTH YUCTOE BEUIECTBO OT CMECH,
CHOCOOBI pa3/ieTICHUs] CMECeH.

Omnpenenenue xapakrepa cpeibl BOJHBIX PaCTBOPOB BellecTB. HIMKATOPHI.

KauecTBeHHbBIE peakIMy Ha HEOPraHUYECKUE BEIIECTBA U HOHBI.

Wnentuduxaiyss opraHuyecKux COeAUHEHUH.

OcHoBHbIE cIOCOOBI MOTy4eHHUs (B 1a00paTOprn) KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K U3Y4EHHBIM KJIaCCaM HEOPTaHMYECKUX COCTUHEHHIA.

OcHoBHBIE CLIOCOOBI MOTYYEHHUS YTIEBOJA0POIOB (B 1a00paTOpun).

OcHOBHBIE CIOCOOBI OTYYEHHS KUCIOPOICOAEPKALINX COSANHEHUH (B 1abopaTopui).

OO01ue Hay4HbIE MPUHITUIIBI XUMHYECKOTO MPOU3BOACTBA (Ha MpUMepe MPOMBIIIEHHOTO MOJyYeHUsS aMMHaKa, CepHOW KUCIOThI, METaHOA).
XHUMHYECKOE 3arpA3HEHUE OKPYKAIOLIEH CPeIbl U €ro MOCIEICTBHS.

[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB, UX MepepadboTKa.
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[TpupoHBIE HICTOYHUKH YTIIEBOJAOPOAOB, COCTAB, CBOMCTBA M METOIbI ITepepadOTKH He(hTH; OXpaHa OKPYKAIOLIEH Cpe/Ibl OT 3arps3HeHus He(PThIO
1 He(PTEpPOAYKTaAMHU.

BBICOKOMOJICKyJISIprIC COCIUHCHUA. PeaKI_II/II/I moJImMepr3aluu MU IOJUMKOHIACHCAIIUHU. HOJII/IMepBI. HJIaCTMaCCbI, BOJIOKHA, Kay4yKH.

Kanennapublii rpaguk npoxoskieHusi MporpaMMHOI0 MaTepHaJa Kypca JA0NOJHUTEeIbHOro 00pa3oBaHus
«Tpyaunsbie Bonpocsl xumun» B 2021-2022 yyedbHom roay

e Tema Kos-Bo yacos Cpoxu npoxoskaeHust
NPOrpaMMHOI0 MaTepuaJja
1. | TeopeTnueckne 0OCHOBbI XUMUU 13 1.09-1.12
2. | Heopranmueckasi XumMus 7 8.12-2.02
3. | Oprannyeckasi XuMus 8 9.02-13.04
4. | MeTtoasl ITO3HAHUS B XUMHUU. XAMHUS U )KA3HB. 6 20.04-25.05
Hroro: 34
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Kanennapﬂo — TEMATHYECCKOC IIJIAHUPOBAHUE

Paszge | Homep Hata
i1 ypoka Tema ypoka yp;m
1 yeTBepTH
1. Brenenue. 3HaKOMCTBO € HEJISAMH | 33JjauaMu Kypca.
2. OnexkrponHas KoHpurypamus aroma. OCHOBHOE U BO30YKIEHHOE COCTOSIHAE aTOMOB.
3. XapakTepucTUKa NePEX0IHBIX JIEMEHTOB — ME/IM, LINHKA, XpOMa, ’KeJle3a M0 UX MOJIOKEHUIO B IEPUOANYECKOM
Teope cucteMe xumuueckux osnemeHToB J[.U. MenzaeneeBa u 0COOCHHOCTSAM CTPOCHHS UX aTOMOB.
tnuee | & OO611as xapakTepucTUKa HeMeTaoB TiaBHeIX noarpynm 1V-VII rpynn B cBsi3u ¢ X HOJIOKEHUEM B
KHe TepUOANYECKOM cucteMe xumudeckux siemMeHTtoB JI.V. MenneneeBa u 0COOEHHOCTSIMU CTPOEHHUS UX aTOMOB.
OCHOB |2 CrerneHb OKUCIICHHS M BaJICHTHOCTh XUMUYECKHUX AJIEMEHTOB.
BI 6. TemoBoil a3 ekt xumuuecko peakuuu. TepMOXUMHUYECKHE YPABHEHUS.
xumu | /- CKOpPOCTh peaklMHy, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB.
u 8. Xumuyeckoe paBHoBecHe. CMellleHne XUMUYECKOI0 PaBHOBECHSI 1O IEMCTBHEM pa3INYHbIX (DaKTOPOB.
(13 9. Peaxiiuu nonHoro oOMeHa.
4acoB 2 yeTBepTH
) 10. IM'uaponus costeid.
11. OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
12. DJIIEKTPOJIN3 PACIUIABOB M PACTBOPOB (COJICH, MEI0UYei, KUCTIOT).
13. Wonnsbiit (mpasmwio B.B. MapkoBHHKOBA) M paIuKaTIbHBI MEXaHU3MBI PEAKIIUH B OPraHUYECKOW XUMHUH.
14. Knaccudukanuss HeopraHnmyeckux BemiecTB. HoMmeHkIaTypa HEOPraHMYECKUX BEIIECTB (TpUBUAIbHAs U
Heop MEXTyHapOIHAas ). _
rapm L 19 XapakTepHble XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB-METAJLIOB.
gecka | 10 XapakTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIJIOB.
|
XumMu | 17, XapakTepHble XUMHUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
i 18. XapakTepHble XHMHUYECKHE CBOWCTBA OCHOBaHMUA M aM(pOTEPHBIX THAPOKCUAOB. XapaKTEpHbIE XHMHUYECKHE
(7 CBOWCTBA KUCJIOT.
1acoB | 19, XapakTepHble XUMUYECKHUE CBOMCTBA COJIEH: CPEHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX (Ha MPUMEPE COCTUHEHUI
) QTIOMHUHUS ¥ [IUHKA).
20. B3anMoCBsI3b pa3nuyHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.
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21 Teopusi cTpoeHMsI OpPraHMuECKUX COEIMHEHMI: TOMOJIOTUs M H30MepHsi. B3anMHoe BiIMsiHUE aTOMOB B MOJIEKYJIax.
22 Tunel cBs3ell B MOJEKyJaX OpPraHMYECKUX BeIIeCTB. | MOpuamM3aius aTOMHBIX opOuTaneit yrimepona. Pamukan.
Opra DyHKIMOHAIBHAS TPYIIA.
HH4YeC | 23 XapakTepHble XUMHUYECKHE CBONCTBA YIIIEBOJIOPOJIOB.
Kasd 24 XapakTepHble XUMHUYECKHE CBOMCTBA IPECIIbHBIX OJIHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; PEHOJIA.
XUMH | 25 XapakTepHble XUMUUECKHE CBOWCTBA aJIbJICIHIOB, TPEICIbHBIX KAPOOHOBBIX KUCIIOT, CJIOKHBIX 3(DUPOB.
78 4 yeTBepPTH
4acoB
) 26 XapakTepHble XUMHUYECKHE CBOWCTBA a30TCOIEPKAIINX OPraHUYECKUX COCIMHEHNN: aMUHOB U @MUHOKHCIIOT.
27 bronornuecku BayKHbIe BEIECTBA: JKUPBI, OIIKU, YTIIIEBO bl (MOHOCAXapUIbl, JUCaXapybl, OJINCAXapPHUIbI).
28 B3anMOCBsI3b OpraHUYECKUX COETMHEHU.
Merto | 29 [IpaBuna Ge3omacHOCTH MpH pabOTe C €IKUMH, TOPIOUYMMH M TOKCHYHBIMH BEUIECTBAMH, CPEICTBAMU OBITOBOM
AbI XUMUH.
no3Ha | 30 Haydnble MeTOIBI HCCIEOBAaHNS XUMHUYECKUX BEIIECTB M NpEBpalleHnil. MeToabl pa3ieIeHusl CMeCel U OUNCTKHU
HUS B BEIIECTB.
xumu | 31 KauecTBeHHbBIE peakIy Ha HEOpPraHMYECKHEe BEIIECTBA U HOHBI.
u. 32 Wnentuduxaiys opraHuyecKux COeMHEHUH.
Xumu | 33 OOuire Hay4yHbIE MPUHIMIIBI XMMUYECKOTO MPOU3BOJACTBA. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH cpellbl U €ro
au IOCJICICTBUSI.
AKU3H 34 BricokoMonekynsapHbIe COCTUHECHHMS.
b. (6 Peakiuu nonumepusanun u  noiaukoHiaeHcauu. [lomumepsl. IlmacTMaccsl, BOJOKHA, KaydyKH.
qa;on Hroro: 34 yaca

Crucok peKoMeHyeMOM TUTepaTyphI
v Xumus. 8 — 11 kiaccsl : Paboune nporpammel /coct. T.J1. 'amOyprieBa. — 3-e usn., crepeorur. — M. : [Ipoda, 2015. — 159.
v 0.C.I'abpuensn, I'.I'.JIsicoBa. Xumus 11 k1. M., Jpoda, 2018

v Toproserko MLIO. Xumus. 11 kimace: TToypounsie paspaborku . — M. : BAKO, 2016.—432 c.

v' Tadpuens O.C. Xuvust. Hactonbrast kavra yaurens. 11 kinace: metompdeckoe riocoowe / O.C. Tabpuersia, LI, Octpoymos. — 3-€ u3I.,

niepepad. — M. : JIpoda, 2007.—350 c.
v" Jlenmcosa BI'. Xumust. 11 kimacc: oypoursie rass! 1o yaedrrky O.C. T'abpuensza/ asr-coct. BI. Jlerrcosa. — Bonrorpar: Yuurens, 2009.

—121c.
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v Xumwrst. 11 xriacce: oypousbie wianb 1o yaeouuky O.C. I'abpuersiaa «Xumst. 11 kiace». B 2-x gactsix. M. : [Tpoda, 2002 / Cocr. C.B.
bouaposa. — Bomrorpan: Yuurens— ACT, 2003. —96 c.
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