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I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWN HA BA3OBOM YPOBHE CPEJIHEI'O
OBILET'O OBPA3OBAHUNA

JIMUHOCTHLIE PE3YJIbTATHI

®I'OC COOQO ycranaBiuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHHUS 00yJarOITUMUCS ITPOTrpaMM CpeTHETo o0Iero oopa3oBaHus
(ITMYHOCTHBIM, METANIPEIMETHBIM U MTPEAMETHBIM ). HaydHO-METOIMYECKON OCHOBOM I pa3pa0OTKH TUIAHUPYEMBIX PE3yJbTaTOB
OCBOEHHS TIPOTPaMM CPEIHETO 00IIero 00pa3oBaHMsl SIBISIETCS CUCTEMHO-IEITEIBHOCTHBINA TTOIXO.

B cOOTBETCTBUH C CHCTEMHO-IEATEITLHOCTHBIM MTOJIX0/I0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPEAMETA
«XUMUs» Ha YPOBHE CPETHETO OOIIETO 0Opa30BaHUS BBIICICHBI CIEAYIONIUE COCTABIISIONINE:

OCO3HAHKE 00YYAIONTUMUCS POCCHICKOM rpakTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITCIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJIMYME MOTHBAIIUU K 00YUYCHUIO; IIeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKCHUH JIMYHOCTH Ha OCHOBE KITIOUYCBBIX
IICHHOCTEW W NCTOPHUYSCKHUX TPAJMIIMK 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTH M CIIOCOOHOCTH O0YUAOIIUXCSI PyKOBOJCTBOBATHCS B CBOCH JIEATEITHPHOCTH IIECHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, IPUCYIIAMH IEJIOCTHON CUCTEME XHMHUECKOTO O0Pa30BaHNUS;

HAJIMYIHE MPABOCO3HAHUS IKOJIOTUISCKON KYIbTYPHI U CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTD KU3HEHHBIC TUTAHBI.
JIMYHOCTHBIC PE3YNIBTAThI OCBOCHUS MIPEeIMeTa « XUMUS» TOCTHTAIOTCS B €IMHCTBE YI€OHOM U BOCTIMTATEIILHOM NIEATEIIBHOCTH B
COOTBETCTBHH C TYMAaHUCTHUYECKUMH, COIIMOKYIIbTYPHBIMH, TyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMHU M HJI€ATTAMH POCCHHCKOTO
Ipa)XIaHCKOTO OOIIECTBA, IPUHATHIME B 00IIECTBE HOPMaMU | MPaBUIIAMH MTOBEICHHUS, CITIOCOOCTBYIONTMMH IPOIIecCaM
CaMOITO3HAHUS, CAMOPA3BUTHSI M HDABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH OOYJAFOIIUXCSI.

JIMYHOCTHBIC PE3YIIBTATHI OCBOCHUS MTPEeIMETa «XHUMUS» OTPAKaIOT C(HOPMHUPOBAHHOCTH OIBITA ITO3HABATEIIFHON U
MPAKTUYECKOM JESITEIbHOCTH O0YJAIOMINXCS TI0 Pean3allii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa’kJaHCKOTO BOCITUTAHMSI: OCO3HAHMS O0YJIAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB ¥ 0053aHHOCTEH, YBAKEHUS K
3aKOHY W TIPABOIMOPSIKY; MIPEICTABICHUS O COIMATBHBIX HOPMaX U MpaBujlaX MEKJIUIHOCTHBIX OTHOIIIEHUHN B KOJUICKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOU NESITEIHHOCTH MIPHU CO3/IaHUH YIEOHBIX MPOSKTOB, PEIICHUN YU€OHBIX U TO3HABATEIbHBIX
3aJ1a4, BBIMOJTHEHNN XUMHUYECKUX IKCIIEPUMEHTOB; CITOCOOHOCTH TTIOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) MaTpuOTUYECKOTO BOCIIUTAHUS: IICHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAyYHOMY HACIEANI0 OTCUECTBEHHON XUMUMU;
YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00IACTH TEOPUH U MMPAKTUYECKOTO MPUMEHEHHUSI XUMUHU, OCO3HAHUS TOTO, YTO JTOCTHKCHHUS
HAyKHU €CTh Pe3yJbTaT JUIUTSIbHBIX HAOTI0IEHNH, KPOTIOTIIMBEIX SKCTIEPUMEHTAIILHBIX TIONCKOB, IOCTOSTHHOTO TPY/1a YIEHBIX



MIPAKTUKOB; HHTEPECA U TT03HABATEILHBIX MOTHBOB B TOJIYYCHHUH H ITOCIICAYIONIEM aHaIN3e HHPOPMAIIUU O MePETOBBIX
JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOU XUMHUU;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMS: HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEJICHHS; CIOCOOHOCTH OIICHUBATH CUTYAIIHH,
CBSI3aHHBIC C XUMHUYCCKUMU SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAJTLHO -HPABCTBCHHBIE
HOPMBI ¥ [ICHHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHNUE 1 MTOCTYITKK CBOMX TOBAPHIICH C MO3UITUN HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHHE MOCICACTBUHN ATHX MOCTYITKOB;

4) popmMupoBaHUS KyJIBTYPHI 3I0POBbsI: TOHUMaHUS IIEHHOCTEH 3JI0POBOTO M 0€301MacHOT0 00pasa KU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUYECKOMY 3JI0POBBIO; COOJTFOICHHMS TIPABHIT 0€3011aCHOTO
oOparieHus ¢ BEIIECTBAMH B OBITY, IOBCETHEBHOM XKU3HU U B TPYIOBOM JESITEILHOCTH; TTOHUMAaHUS IICHHOCTH IPABUJI
WHIVNBUAYATHLHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEJICHUS B CHUTYAIUAX, YIPOXKAIOIINUX 3JJ0POBBIO M KU3HHM JIFOJICH;
OCO3HAHMS TIOCICACTBUN U HEPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KyPEHHUS);

5) TpyAOBOT'O BOCIIUTAHHS: KOMMYHHKATHBHOW KOMIIETGHTHOCTH B yU4e€OHO-HCCIICIOBATEIBCKOM ACATEIBHOCTH, OOIECTBEHHO
M0JIE3HOM, TBOPUYECKON U APYTHX BUJAX JIESITEIbHOCTH; YCTAHOBKM HA aKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a]1a4
COLIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbl); HHTEpeca K MPaKTUYECKOMY U3YyUEHHUIO npodeccuid
Pa3IUYHOIO POJia, B TOM YMCIIE HA OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUN M0 XUMHH; YBKEHUS K TPYAY, JIOASIM TpyAa U
pe3ysbTaTaM TPYIOBOM AESTENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATbHOU TPAEKTOPUH 00pa30oBaHus,
Oynymieit mpodeccuu U peaausanuu COOCTBEHHBIX JKH3HCHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMHUHU, UHTEPECOB U MOTPEOHOCTEH 00IIeCTRa;

6) 9KOJIOTHYECKOT0 BOCITUTAHHUS : DKOJOTHUECKHU IeJIECO00Pa3HOr0 OTHOIICHHUS K MTPUPOJIE, KAK HCTOYHHKY CYIIECTBOBAHHUS
KU3HU Ha 3emiie; MOHMMaHUA I100aIbHOT0 XapaKkTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOTHON U COIMAIBHON CPEbl; OCO3HAHUS HEOOXOAMMOCTH UCTIOB30BAHUS TOCTIKCHUM XUMUU IS PEIICHUS
BOIIPOCOB PAIIMOHATBHOTO MPUPOAOIIOIH30BAHUS; AKTUBHOTO HENMPUATHS ACHCTBUHN, TPUHOCAIITUX BPE] OKPYKaIOIIEH
MPUPOAHON Cpesie, YMEHUS TPOTHO3UPOBATH HEOIArOMPHUATHBIE YKOJIOTHUECKHE MOCISACTBUS IPEANPUHUMAEMBIX JCHCTBUN U
MPEIOTBPAIIATh UX; HATUYHS Pa3BUTOTO IKOJIOTHUYECKOTO MBIIUICHHS, SKOJIOTUUECKON KYIbTYPHhI, OIBITA IEITETLHOCTH
HKOJIOTUYECKON HAMPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU B TTO3HABATEILHON, KOMMYHHUKATUBHON U COIIMAIBHON
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTUBOCTOSITH UICOTIOTHU XeMohoouu;

7) IEHHOCTH HAYYHOTO MO3HAHUS: C(HOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOMN MPAKTUKW; MOHUMAHUS CTIETM(PUKN XUMHUH KaK HAYKH, OCO3HAHUS €€ poiiu B (hOPMHUPOBAHUHN
PaIMOHAILHOTO HAYYHOT'O MBITIUICHUS, CO3/IaHUU 1IEJIOCTHOTO MIPEICTABICHHS 00 OKPYKAIOMIEM MUPE KaK O €AMHCTBE TIPUPOJIBI



Y 4eJIOBEKa, B IO3HAHUM NMPUPOJIHBIX 3aKOHOMEPHOCTEHN U pelIeHUuU Ipo0JIeM COXpPaHEHUs PUPOTHOTO PABHOBECHS;
yOeKAEHHOCTH B 0COOON 3HAUMMOCTH XUMUH JJI1 COBPEMEHHOM IIUBUIIM3ALMU: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U
BaYKHOM pOJIM B CO3/IaHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpbI, PEILIEHUH TTI00AIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBON U SKOJIOTMYECKON 0€30MaCHOCTH, B pa3BUTUU MEAULIMHBI, 00ECIICYEHUH
YCIIOBUI YCHEIIHOTO TPY/la U HKOJIOTMYEeCKU KOM(OPTHOM KU3HU KaXK]IOTO WieHa 00IeCTBA; €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH: IOHUMAaHHUS CYITHOCTH METOJIOB MO3HAHUS, UCTIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, ClIOCOOHOCTH UCIOJb30BATh
noJlydaeMble 3HaHMS JIJIsl aHAJIM3a U OObSICHEHMS SIBJICHUI OKPYX AIOUIEro MUpa 1 MPOUCXOASIINX B HEM U3MEHEHUN, YMEHUS
JenaTb 00OCHOBAHHBIE 3aKIIFOUEHHSI HA OCHOBE HayUYHBIX (DAKTOB M UMEIOUIUXCS TaHHBIX C LIEJBIO MOTYYEHHUsT JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSATEIbHO UCIOIb30BATh XUMUYECKUE 3HAHUS JJIs PEIICHUs TPOOJIEM B PEasIbHBIX KU3HEHHBIX
CUTYallUIX; MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKON IEATeTbHOCTH; TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY
00pa30BaHUIO U CAaMOOOPA30BAHHIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM MO0 XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTAMM; HHTEpEeca K OCOOCHHOCTSAM TpYJla B pa3NuyHbIX cepax MpoPecCHOHAIBHOMN s TeIbHOCTH.
METAIIPEAMETHBIE PE3VJIbTATDBI

MeTtanpeameTHble pe3ysibTaThl OCBOCHUS yueOHOI0o IpeaMeTra «XUMHUs» Ha YPOBHE CpelHEro oOuiero oopa3oBaHus

BKJIFOYAIOT: 3HAYMMBbIE /17151 OPMUPOBAHUS MUPOBO33PEHUS 00Yy4arOIIUXCSI MEKIUCIIUIUIMHAPHBIE (MEXIIPEIMETHBIE)
OO0IIeHayYHbIE MOHATHS, OTPAXKAIOLINE 1IEIOCTHOCTh HAYYHOUM KapTUHBI MUpa U ClIeHU(UKY METOA0B TO3HAHMS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaXx (MaTepusi, BEIIECTBO, SHEPrus, IBJICHHUE, IPOLECC, CUCTEMA, HAYYHBIN (DaKT, IPUHIUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIIEI0BaHUE, HAONIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPyTHeE); YHUBEPCAJIbHbIE YUeOHbIE
neicTBus (o3HaBaTeNbHbIE, KOMMYHUKAaTHUBHbBIE, PETYISITUBHBIE), oOecnieunBaroue GopMupoBaHue (yHKIIMOHATBHON
IPaMOTHOCTH U COLIMAJIBbHOM KOMIIETEHIIUN 00YYarOIIMNXCsl; CHOCOOHOCTh 00YYarOIMIMXCsl UCIIOIb30BaTh OCBOCHHbBIE
MEXIUCUUIUTMHAPHbBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIC JEHCTBHS B IO3HABATEILHON U COLMATBHON
[IpaKTUKE.

MeTtanpeaMeTHbIE pe3ylibTaThl OTPAXKAIOT OBJIa/I€HNE YHUBEPCAIbHBIMU YUeOHBIMU TO3HABATEIbHBIMH,
KOMMYHHUKATHUBHBIMU U PETYJISITUBHBIMU AeicTBUAMU. OBJaieHne YHUBEPCAIbHBIMU YUEOHBIMH IT03HABATEIBHBIMU ACHCTBUAMU:
1) 6a30BbIC JTIOTHYECKUE JCHCTBUS:

CaMOCTOSITETIFHO (hOPMYITMPOBATh U aKTyaIU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh; OMIPENETATh LEeTU
NEATEIbHOCTH, 3a7aBasi IapaMeTphl U KPUTEPUU UX JOCTHUKEHUS, COOTHOCUTH PE3YIbTAThl AEITEIBHOCTH C IIOCTABIICHHBIMHU
LIEJISIMM; MCIIOJIB30BATh IIPU OCBOCHUM 3HAHUHN NPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIEIATh XapaKTEPHBIEC IPU3HAKY MOHIATUN U
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLME MOHATHUS U1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUN;



BBIOMpATh OCHOBAHUS M KPUTEPHUH JJIsI KJIaCCU(PUKAIIMK BEIIECTB U XUMHUUECKUX PEaKIIHi; yCTaHABINBATh IPUYHHHO -
CJICJICTBEHHBIE CBSI3U MEXK]y U3YyUaeMbIMHU SIBJICHUSMH; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHIYKTUBHBIC, IETYKTUBHBIE, IO
aHAJIOTHUH ), BBISBIISITE 3aKOHOMEPHOCTH U ITPOTUBOPEUHUS B PACCMATPUBAEMBIX SABJICHUSAX, (DOPMYIUPOBATH BHIBOJIBI U
3aKJTIOUEHMST; TPUMEHSTH B MIPOIIECCe MTO3HAHUS, UCTIOIb3YEeMble B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBaTh MOJICTBHBIE TPEACTABICHUS — XUMUUYECKUI 3HAK (CHMBOJI) AJIEMEHTa, XuMUueckas (popmyna, ypaBHEHUE
XUMUYECKOU peaKIuu — MPHU PEIICHUU yueOHBIX M03HABATEIBLHBIX U MPAKTUYECKUX 3aa4, MPUMEHSTh Ha3BaHHbIC MO/ICITLHbIE
IPEACTaBICHUS JIJISl BHISBJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 6a30BBIC HUCCIEI0BATEIBCKHUE ACHCTBHUS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX peakIuii; GopMyIupoBaTh LIEIU U 3a1a9H
UCCJICIOBAHMS, UCTIO30BATh IMOCTABICHHBIE M CAMOCTOSITEIHHO CPOPMYITUPOBAHHBIE BOIPOCKHI B KaU€CTBE MHCTPYMEHTA
MO3HAHMS U OCHOBBI JIJIs1 (POPMUPOBAHUSI TUTIOTE3BI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHH; BIaJETh HABbIKAMU
CaMOCTOSITEILHOTO IJIAHUPOBAHMS U TTPOBEJICHUS YICHUUYECKUX SKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMS HAOIIOaTh 3a
XOJIOM TPOIIeCcca, CAMOCTOSITEIHLHO MPOTHO3UPOBATH €TI0 Pe3yJbTat, (HOPMYIUPOBATH 000OIIEHNS U BBIBObI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YIbTATOB HCCIEOBAHUS, COCTABISTH OOOCHOBAHHBIN OTUET O MPOAEIIaHHON paboTe; MPUOOPETATh OMBIT
YUYEHUYECKON MCCIIEeI0BATEIBCKON U IPOSKTHON JEATEIBHOCTH, IPOSABIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOATEIIEHOMY
MOMCKY METOJIOB PEUICHHUs MPAKTUYECKUX 3aJ1a4, MPUMEHEHHIO PAa3IMYHbIX METO/I0B IMMO3HAHUSI.

3) pabota ¢ uHbOpMaITHCH:

OpPUEHTUPOBATHCS B PATHMUHBIX UCTOYHUKAX HHPOPMALMK (HAYIHOIIONYJIApHAs JUTEPaTypa XUMUYECKOTO COIepKaHUS,
CIpaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAIIUIO PA3IUYHBIX BUAOB U (JOPM MPEACTABICHUS,
KPUTHUYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH; (POPMYIMPOBATH 3AIIPOCHI M PUMEHSTh Pa3IMYHbIE METObI
MIPH TIOMCKE B 0TOOpe MHGOpMAIHH, HEOOXOIUMOM JIJIsl BHIIOTHEHUS YI€OHBIX 3a/1a4 OMPEIeIEHHOTO THUIIA; MPUOOPETATh OIBIT
MCITOJIb30BaHUS HH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U PA3IMYHBIX IIOMCKOBBIX CHCTEM; CAMOCTOSTEIILHO
BBIOMPATh ONTUMANBHYIO (OpMY TIpe/icTaBlIeHns nHpopmaluu (cxeMbl, TpadUKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);
MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA MPHU padOTEe C XUMUYECKON MHPOpMAITUEH: TPUMEHITh MEXIPEIMETHBIC

(pusnueckne u MaTeMaTUIECKHE) 3HAKKU U CUMBOJIBI, (DOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY; UCTIOIB30BATh U
peoOpa3oBBIBATH 3HAKOBO-CUMBOJIMYECKHAE CPECTBA HATIAAHOCTH. OBlIa/IeHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JIEHCTBUSIMU: 33/1aBaTh BOTMPOCHI 11O CYIECTBY 00CYKIaeMON TEMBI B XOJ€ TUAJIOTa W/ WU AUCKYCCHH, BBICKA3bIBATh UCH,
dbopMynHpOBaTH CBOW MPEIIOKEHNUSI OTHOCUTEIIHHO BHITIOTHEHUS MPEAJIOKSHHON 3a/1a91; BRICTYTATh C MPE3CHTAINEH
PE3yIbTATOB MMO3HABATEIILHON JIESITEIbHOCTH, MOJIYYEHHBIX CAMOCTOSTEIILHO WJIK COBMECTHO CO CBEPCTHUKAMU IPH BHIOJIHEHUU



XUMHUYECKOT0 DKCIIEPUMEHTA, TPAKTUUECKON pabOThI MO UCCIICIOBAHUIO CBOMCTB U3yUaeMbIX BEIIECTB, pean3alui y4eOHOoro
MpoeKTa U (PopMyIUpOBaTh BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYTEM COTIACOBAHUS MO3UIUN B XOJ1€
oOcyxaeHus u ooMeHa MHeHUAMH. OBlaJieHue YHUBEPCATbHBIMU PETYJISITUBHBIMU JIEUCTBUSMH: CAMOCTOSITEILHO TIaHUPOBATh
1 OCYUIIECTBJISITh CBOIO IMO3HABATEIBHYIO JIESITEIbHOCTD, ONPEAEIIsisA €€ 1EIU U 3aa4i, KOHTPOJIUPOBATH U M0 MEPE
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblid allTOPUTM JICUCTBUHN MIPHU BHITIOJIHEHUN YUEOHBIX U UCCIIEOBATEILCKUX 3a/1a4,
BBIOMpATh HanboJiee 3PHEKTUBHBIN CITIOCOO UX PElISHUS C YYETOM MOJYYEHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX
pPEeaKIUsIX; OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH

ITPEAMETHBIE PE3VYJIBTATBI

11 KITIACC
[IpeamerHbie pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeOpraHUIecKass XUMHUsI» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPECTABICHHI: 0 XUMHUYECKON COCTABIISIOIICH €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B
MO3HAHWUU SIBJICHUM MPUPOBI, B POPMUPOBAHUHN MBITIUICHUS U KYJIBTYPbI JUYHOCTH, €€ (YHKIIMOHAIHBHOW TPaMOTHOCTH,
HEOOXOIMMOM /JIs pEIICHHS MPAKTUYECKUX 3a7]a4 U SKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 37I0POBBIO U
IPUPOIHOM Cpeae;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJATalOIE MOHATHS (XUMUYECKHUM 3JIEMEHT, aTOM,
U30TOII, S-, P-, d3JIeKTpOHHBIE OPOUTATIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBINH 00HEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBAJICHTHAS, MOHHASA, METAIUINYECKasl, BOJIOPOIHAS),
KPUCTAJUIMYECKAS PEIIETKA, TUIIBI XUMUYECKHUX PEAKIUH, PACTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI, JIEKTPOJIUTHYECKAS
U CCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKON pEaKIUHU, XUMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI
(Teopust FAEKTPOJUTHIECKOMN AUCcouMaluu, nepuoandeckuii 3akon J[. 1. MeHeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU MIPU XUMUUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIEKALINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBJICHUM,
(bakTONOTNYEeCKHE CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOMYUYCHUU U O€30MaCHOM HMCTIOJIb30BAHUH BAXKHEUIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC MPU3HAKY TTOHSATUN, yCTAHABIMBATH UX B3aUMOCBSI3b, NCTIOIB30BAThH
COOTBETCTBYIOIIUE MTOHATHUS IPHU ONIMCAHUU HEOPTraHUYECKUX BEMIECTB U UX IIPEBPALLICHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIIOTH30BATh XUMUYECKYIO CHMBOJIMKY JJIS COCTaBICHUS (DOPMYJT BEIIECTB U YpPaBHCHUN
XUMUYECKUX peakiuid, cucrematnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX HEOPTaHUYECKUX
BellleCTB (YrapHblil ra3, yriaeKkucIibli ra3, aMMuaK, raiéHasi U3BeCTh, Heraln€Hasi U3BeCThb, MUThEBask COJA, MUPUT U APYTHE);



c(hOpMUPOBAHHOCTh YMEHUM ONpPEIEsATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMHUUECKUX JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa, BUJ XMMUYECKON CBSI3M (KOBAJEHTHAsI, HOHHAS, METAJUIMUECKas, BOJIOPOJIHAS) B COCAMHEHUSX, TUIT
KPUCTAJTUYECKON PEMIETKM KOHKPETHOT'O BEIECTBA (AaTOMHAsI, MOJICKYJISIpHAs, MOHHAs, METAJUTMYECKas), XapakTep Cpebl B
BOJIHBIX PaCTBOPax HEOPTraHUYECKUX COECTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABINBATH MPUHAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB 110 UX COCTaBY K OMpPEACIEHHOMY
KJIacCy/TpyINe COeTMHEHUH (ITPOCThIE BEIIECTBA — METAJIJIbl U HEMETAJIbl, OKCUJIbI, OCHOBaHUS, KUCJIOTHI, aM(pOTEPHbIC
TUAPOKCHUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM paCKpBIBATh CMBICI Mepuoandeckoro 3akona J[. . MeHeneeBa u 1eMOHCTPpUPOBATD €T0
CHUCTEMATH3UPYIOLTYI0, 00BICHUTEIBHYIO U TPOTHOCTUYECKYIO () YHKITUH;

c(hOopMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB XUMHYECKHUX JIEMEHTOB 1—4 mepuoioB
[Tepuoanyeckoit cuctemMbl XUMUUECKUX dieMeHTOB JI. V1. MeneneeBa, UCTIONb3ys MOHATHS «S-, P-, d3JIEKTPOHHBIE OpOUTAIINY,
«QHEPreTUYECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COSJIMHEHU U T10
nepuonam u rpymmnam [lepuoanueckon cucreMmsl XuMuyeckux amemMeHToB 1. . Menaeneena;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTEPU30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKAATh CYIIIECTBOBAHUE T€HETUUECKOM CBSA3U MEXKY HEOPTaHUUYECKMMU BEIIECTBAMU C IIOMOILBIO
YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI KIACCU(PUIIUPOBATH XUMHUECKHIE PEAKIIUH 110 Pa3TUYHBIM MMPU3HAKAM (YHUCTY U COCTaBy
pearupyronmx BemecTB, TeIoBoMy 3 (PEeKTy peakinu, U3MEHEHUIO CTEIICHEN OKUCIICHHS JIEMEHTOB, 00PaTUMOCTU PEaKIINH,
y4acTHIO KaTajau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABISATh YPABHEHUS PEAKIIUIN PA3TMYHBIX TUIIOB, ITOJHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIUMA
MOHHOTO OOMEHA, YUYUTHIBAs yCIOBUS, IPU KOTOPBIX 3TH PEAKIIMHU UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOJAUTH PEAKITNH, IOJATBEPKIAIONINE KAYeCTBEHHBIA COCTaB PA3IMYHBIX HEOPTAHUUECKUX
BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;
c(hOpMHPOBAHHOCTh YMEHHUH PACKPHIBATH CYIIHOCTh OKUCIUTEIIBHOBOCCTAH OBUTEILHBIX PEAKIIMIA MMOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO 0ajaHca 3TUX PEaAKIIUiA;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBSICHSATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMH OT PA3THMYHBIX (DAKTOPOB; XapaKTep
CMEILEHHS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aercTBus (npuniun Jle llarense);



c(hOpMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMUYECCKHE MTPOIIECCHI, JIXKAITUE B OCHOBE MMPOMBIITUICHHOTO ITOTYYEHUST CEPHOU
KHCIIOTBI, aMMHaKa, a Takke c(POPMUPOBAHHOCTh MPEACTABICHHU 00 OOIIMX HAYYHBIX TIPUHIIAIIAX M YKOJOTHUYECKUX MpoleMax
XHUMHYECKOTO MPOU3BO/ICTBA;
c(hOpMHPOBAHHOCTh YMEHHIA IMPOBOUTH BBIYUCIICHHS C HCTIOJIB30BAHUEM ITOHSATHS «MacCOBasi IOJIS BEIIECTBA B pACTBOPEY,
00BEMHBIX OTHOIIEHUH Ta30B MIPH XUMHUYECKHUX PEAKIIUAX, MACChI BEIIECTBA MM 00BEMA Tra30B M0 H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OTHOTO U3 YYACTBYIOUIMX B PEAKIIMHU BEIIECTB, TEIIOBOTO A (deKTa peaKkIiuii Ha OCHOBE 3aKOHOB
COXPAaHECHHS MACChl BEIIECTB, MPEBPAIIICHHUS U COXPAHCHUS SHEPTHH;
c(hOpMHPOBAHHOCTh YMEHHI COOJTFOIATH MPaBHJIa MOJIb30BAHUS XUMHYECKOU ITOCY 10 1 JTab0paTopHBIM 000pYyI0BaHUEM, a
TaK)Ke MpaBuiIa OOPAICHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMU T10 BBIITOJTHEHUIO J1a00PATOPHBIX XHMHUYECKUX
OTIBITOB;
c(hOpMHPOBAHHOCTh YMEHHH IIAHUPOBATH M BBITOIHATH XUMHYECCKUI SKCIIEPUMEHT (pa3JIoKCHHE MEPOKCHIa BOJIOPO/Ia B
NPHUCYTCTBUU KaTaJlu3aTopa, ONPEACIICHHE CPEbl PACTBOPOB BEIIESCTB C MMOMOIIBI0 YHHBEPCAILHOTO HHINKATOPA, BIUSHHAC
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKOM PEaKIMU, PEakliui HOHHOTO OOMEHa, KaueCTBEHHBIE PEeaKIuu Ha Cynab(har-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHSI, pElIEHUE IKCIIEPUMEHTANBHBIX 3a71a4 110 TeMaM «MeTaib» U
«Hemeranmb») B COOTBETCTBHH C NMPaBUJIAMU TEXHUKU O€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U TaOOPATOPHBIM
o0opyAOBaHUEM, MIPEJICTABISATh PE3YJIbTAThl XUMHUUECKOTO SKCIIEPUMEHTa B (hOpMe 3aIUCH YPaBHEHUM COOTBETCTBYIOIINX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
c(hOpMHUPOBAHHOCTh YMEHHUM KPUTUUECKH aHAJIM3UPOBATH XUMUYECKYI0 HH(OPMAIINIO, TTOJIYIaeMYI0 U3 Pa3HbIX UCTOUYHUKOB
(cpeacTBa MaccoBOM KOMMYHUKaUKM, THTEpHET U APYyTux);

c(hopMHUPOBAHHOCTh YMEHHM COOJII0IaTh MPaBUIIa YKOJOTHUYECKH IEIeCO00Pa3HOr0 MOBEICHHS B OBITY U TPYIOBOM
JIESITETPHOCTH B LIETISIX COXPAHEHHSI CBOETO 37J0POBBS U OKPY KAIOIIEH MPUPOTHON Cpebl, 0CO3HABATH OMIACHOCTH BO3/ICUCTBUS
Ha )KUBBIC OPTaHU3MBI ONPEICNEHHBIX BEIIECTB, MOHNUMAs cMbIci nokaszatens [1/IK, mosicHaTh Ha mpuMepax crocoOs
YMEHBIICHUS U PEIOTBPAIICHHS NX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA; I 00YUYaIONIUXCs C OTPAaHMYEHHBIMU
BO3MOXHOCTSIMU 3/IOPOBbS: YMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKHUX
SIBIICHUIA; JIJIS CJICTIBIX U CTA00BHUIAMINX OOYUYAOIIUXCS: YMEHUE UCTIONIB30BaTh PelbePHO-TOUCUHYIO cucTeMy o0o3HaueHui JI.
Bpaiins ans 3anucu xumudeckux Gopmyi.

I[NIOYPOUYHOE IVIAHNPOBAHUE



11 KJTACC

Ne ypoka | Ne ypoka | Pa3znen/Tema ypoka Jara ypoka no [Ipumeuanue.

n/m B TEME IUIaHY bakry
BemecTBo (44)

1 1 CoBpeMeHHas MOJIeJIb CTPOEHHUS aTOMa lyu Henenst

2 2 DJIEKTPOHHASI IPUPOJA XUMUYECKOU CBSI3U 2

3 3 [TprunHBl MHOTOOOpa3Hs BEUIECTB 3

4 4 [TprunHbI MHOTOOOpa3Hsl BEIIECTB 4
Xumuueckne peakuuu (11 1)

5 1 MHoroo6pasue XHMHYECKUX peaKIni 5

6 2 MHoroo6pasue XUMHYECKUX peaKIni 6

7 3 VYnpaBieHre XUMHUYECKUMH NpolieccaMu 7

8 4 BonopoaHbiii moka3aresnb 8

9 5 I'uaponus HeopraHWYeCcKuX cosei 9

10 6 I'uaponaus opraHuvIecKux coJie 10

11 7 OKUCIUTEIbHO-BOCCTAHOBUTEJILHBIE PEAKIIUU 11

12 8 Koppo3us metamion 12

13 9 DJIEKTPOJIU3 pacIyIaBOB U PACTBOPOB 13

14 10 O0001IeHre 3HaHNH 14

15 11 Kontponbshas paborta Nel mo pazgeny 15
«XHAMHUYECKUE PEAKITUN
Xumud " ku3ub (154)

16 1 OMIOUPUYECKHUE METOJIbI XUMUYECKOW HAYKHU 16

17 2 TeopeTnyeckre METO/Ibl TO3HAHUS B XUMUHU 17

18 3 HcTouHnky XuMudecKkoil nHpopManuu 18

19 4 XUMUS ¥ 3I0POBHE 19

20 3) XUMHUS U 3I0POBBE 20

21 6 XUMHUS B IOBCETHEBHOM KU3HU 21




22 7 XUMHA B HOBCETHEBHOM KU3HUA 22

23 8 [Ipaktuueckas pabora Nel.Pacno3naBanue 23
TIACTMACC ¥ BOJOKOH

24 9 XHUMHUS U CEITbCKOE XO3SMCTBO 24

25 10 [TpakTuueckast paborta Ne2. Onpenenenue 25
KHCJIIOTHOCTH TIOYBBI

26 11 XHUMHUS U SHEPrETHKA 26

27 12 XHUMHUS B CTPOUTENILCTBE 27

28 13 XUMUS ¥ 9KOJIOTUs 28

29 14 O60011eHNe 3HaHUH 29

30 15 KonTtponbshas pabora Ne2 no pazaeny «Xumus u 30
KHU3HB

31-34 PesepBHOE Bpems
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