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MNOSICHUTEJIBHAS 3AITUCKA

Pabovas mporpamMma 3JEKTHBHOTO Kypca «XUMUS: M30paHHBIE BOIPOCH» Ha ypPOBHE
cpenHero obmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-d3 «O6 obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanpHOl 00pa3oBaTenbHON mporpamMmbl cpeanero obmiero obpazoBanusi(®OIT COO),
IpelcTaBlIeHHbIX B DenepalibHOM TrocyAapcTBEHHOM oOpasoBarenbHoM cranjgapre COO, c
yuérom KoHnenuuu mnpenogaBaHusi ydeOHOro mpeamera «Xumusi» B 00pa3oBaTelbHBIX
opranmzaiusax Poccuiickoit  ®enepanuu, peamu3yOUIMX OCHOBHBIE 0O0Opa3oBaTebHbIC
IIPOrpaMMbl, M OCHOBHBIX NOJIO)KeHUN «(CTpaTeruu pa3BUTHUs BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 10 2025 roga» (Pacnopsixenue IlpaBurenscrBa PO ot 29.05. 2015 Ne
996 - p.).

Llenb »SNEKTUBHOTO Kypca CO3JaHHME YCIOBHH JUIsl pealu3alud ACTbMH CBOHUX
WH/IMBUIYAIBHBIX TIOTPEOHOCTEH, HMHTEPECOB, CIOCOOHOCTEH MO mpeaMmery «XuMHi», H
HaIlpaBJIeH Ha MOJIr0TOBKY oOyvaromuxcs K cnaye EI'D nmo xumun.

XvuMHUs Ha YpOBHE YrIyONEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuenuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 0011€00Pa30BATENFHYI0O U OOUICKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ui aJaNnTalid MX K OBICTPO MEHSIOUIMMCS YCIIOBUSIM JKU3HH B COIIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHUs B OpraHu3alMsx MpodecCHOHATbHOro 00pa3oBaHHUs, B
KOTOPBIX XUMHS SBJISETCS OJHOW M3 MPUOPUTETHBIX JUCLUILINH.

PE3YJIbTATBI OCBOEHUA SJIEKTUBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaToOB OCBOEHHMsSI XMMHUU Ha YPOBHE CpEAHEro oOmero oOpa30BaHUS BbIIEIEHBI
CIIEAYIOIIME  COCTAaBIJIAIOIIME: OCO3HAHHE OOy4YaloOIIMMUCS  POCCUHCKOW  IpakJaHCKON
UJECHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTUIO, CAMOCTOSTEIBHOCTH U CAaMOOIPEAEICHHUIO;
HaJIM4Yue MOTHMBAllUM K  OOY4YEHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBWJIaMH U HOPMAaMM TOBEJEHUS; HaJIu4due
IIPaBOCO3HAHUS, HKOJIOTHUECKOM KYJIBTYPBhl; CIIOCOOHOCTh CTaBUTh LENIU U CTPOUTH >KU3HEHHBIE
IUTaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OIBITA MTO3HABATEIbHON U NMPAKTHUECKON EATENIbHOCTU 00yUaroIIMXCsl B IPOLIECCE pealln3aluu
00pa30BaTeNbHON JAEATEIbHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIbITA MO3HABATEIBLHON U MPAKTHUECKON EATENIbHOCTH 00YUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON AEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS O COLUAJIBHBIX HOPMAax M IIPABWJIAX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPU CO3JAHUM YYEOHBIX MPOCKTOB,
peleHnH y4eOHBIX M ITO3HABATENbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPH aHAJIM3E PA3INIHBIX BHJIOB YUYCOHOU JEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHNS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBOXCHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3yIbTaT IJIUTCIbHBIX HAOIIOACHUIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYYEHHU M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBICE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IOBEIACHHE W TOCTYINKH CBOMX TOBapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMrofieHHs MpaBuiI 0€30MacHOrO OOpallleHusi C BEUIECTBAMH B OBITY, MOBCEIHEBHOU
JKWU3HH, B TPYOBOU JESATEILHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHS alKOToJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM TNPAKTUYECKUX 3a7a4 COIHMAIBHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuyHOrO pojia, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH TIeJIECO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMIIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE TTPUPOJTHOM M COLIMATIBHOM CPEIbl;

OCO3HaHHS HEOOXOJUMOCTH MCHOIb30BAaHUS TOCTHXKEHUI XUMUM ISl PEIIEHUsI BOIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
00OLIECTBEHHON IIPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IMBMWIM3ALMHU: B €€
IYMaHHCTUYECKON HAaNpaBI€HHOCTH M BaXXKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, B pEIIEHUH IN100aIbHbIX IPOOIEM YyCTOMUMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPEBO,
HHEPreTHUYECKON, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCTIeYeHN! YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTHUECKH KOM(POPTHOH KU3HH KaXKJIOTO YJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSCHEHHUS SIBICHHUH OKPYKAIOLIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs IpobieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU,

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3lW4HbIX cdepax npodeccuoHaTbHON
JESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3ynbTaThl OCBOEHUS IMPOrpamMMBbl 10 XMMHUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIAUCHUTUTHHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
n cneumi)m(y MCTOOOB IMMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HaYyKax (MaTepI/Ifl, BCIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSsl, HCCIIEIOBaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHUBHBIC,
peryJIsaTUBHBIC), oOecreunBammue GOpMHPOBaHUE (PYHKIIMOHATBLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIIMH 00yYaroIuXcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUICHUS: BBIICIATh
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHS JIs1 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKAIIMH BEIIECTB M XUMUICCKUX PEAKITHIA,

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

INPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE00Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIIeHUH Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTHUUECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKITUH;

dbopMynupoBaTh LEAM M 3aJadyd  KCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB TO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOPM TPEIACTABICHUS, KPUTUYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uH(pOopMaIu1, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MpPHOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuel: MPUMEHATb MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HaKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepPcalbHble Y4eOHbIe JelcTBHUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MON TEMbI B X0JI€ JUAJIOTa W/HIIN TUCKYCCUH,
BBICKA3bIBaTh UJIEH, (POPMYIMPOBATH CBOU IPEIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
NPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IpPE3CHTAlel pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHHH XHUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluu y4yeOHOro MpoekTa,  (HOpMyaMpoBaTh BBIBOJBI MO pe3yjiIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN yTEM COTIaCOBaHMs TO3ULMIA B X0/1€ 00CYX/IeHUs U 00MEHa MHEHHSIMU.

PeryasiTUBHBIE yHHBepcalbHbIe Y4eOHbIE AeilicTBHA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JIEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alrOpuT™M JIeHCTBUN NpU BBIIOJHEHUU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee A3(pPEeKTUBHBIN CIIOCOO UX PELIEHUs C YyYETOM MOJIyYEHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CAMOAHANIN3a U CAMOOLIEHKHU.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS NMPOTPAMMBI [0 XMUMUU Ha YriyOJI€HHOM YpOBHE Ha
YPOBHE CpeHEero OoO0IIero oOpa3oBaHUsl BKIIOUAIOT crenuduyeckue I yueOHOro mpeamMera
«XUMHS» HaydHble 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUUN MO OCBOEHUIO, WUHTEPIpETAINH U
peoOpa3OBaHUI0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOMYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUN B PAa3IIMYHBIX y‘l€6HI>IX CUTyallusdX, a TaKKC B PCAJbHBIX XW3HCHHBIX CHTyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJIbTaTbl IMPEACTABJIICHBI I10
rojilaM U3y4eHusl.

10 KJIACC

IIpenMeTHbIE pe3ybTaThl OCBOEHUA Kypca «OpraHndeckast XuMUs OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHUHU OPTaHWYECKOW XHMHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ POJIH B 00ECIIEUeHUN YCTONYMBOTO Pa3BUTHSI YETIOBEUECTBA B
pEeIICHUH MPOOJIEM SKOJIOTHYECKOW, IHEPTreTHUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3JIaHMH HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECICUYECHUU
paIoHaIbHOTO TPUPOIONONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAIOIINE
MOHSATUS — XUMHYCCKHI 3JIEMEHT, aToM, SAPO M 3JCKTPOHHAas o0ojioyka aroma, S-, p-, d-
ATOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPUIU3AINS aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,



GbyHKIIMOHAIbHAS TpyNIa, paiuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W MPOCTPAHCTBEHHAs (TeOMETpUYECKasi, ONTUYECKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- U a30TcoAepkKallue
OpraHUYECKHUEe COCIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COCIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuil 3akoH JI. M. MenpaeneeBa, Teopusi CTpOEHUs
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChbl BEILECTB, 3aKOH
COXpaHEHMsI U NPEBpPALICHMs] DSHEPIUUM IPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE MOHHUMAaHUs
OPUYMHHOCTY U CHCTEMHOCTH XHMHUYECKHUX SIBJICHUN; TMPEJICTaBICHUs O MeXaHU3Max
XUMHUYECKMX PpEaKLUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIII aTOMOB B MoJIEKylaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTrr, opueHTanThl | 1 Il poxa); dakrosornyeckue CBEICHHS O CBOMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U IPAKTHUYECKON JEATENbHOCTH YEJIOBEKa, OOIIMX Hay4HbIX MPUHIUIAX XUMHYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IEPEepPadOTKN HEPTH);

c(OpMUPOBAHHOCTh YMEHMUIA: BBIABIIATh XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOILINE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U
CBOICTB OPraHUYECKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTABJICHHSI MOJICKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJAITh ypaBHEHUS XHMHUYECKHMX peakUMid M pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil IOCPEICTBOM COCTABJICHUS  AJIEKTPOHHOIO
OamaHca A3THX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpraHMYECKHWX BEIIECTB JUIsl MJUIIOCTpAlluU  HX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpPEeeNEHHOMY KJIacCy/TpyIiie COeTUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHkinarype (IUPAC) i npuBoauTh TpUBHATIHHBIE HA3BAHUS
JUISL  OTAETBHBIX TPEJCTaBUTENIe OpPraHUYECKUX BEIIeCTB (ITUJIEH, AaleTHIIEH, TOIYoll,
[JIMIEPUH, STWICHTIUKOIb, (eHos, (OopMalbIeTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHHOBAS KHUCIOTHI, TIUIMH,
aJlaHWH, MalbTo3a, GPPYKTO3a, AHWIIUH, TUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHs ONPEAENATh BHUJA XUMUYECKOM CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHUS TEOPUH CTPOEHUS OPraHUYECKUX
BetiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEN Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIIKAHOB, AJIKEHOB, AJKaJMEHOB, AJKHUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOECTMHEHUH U aMUHOB, aMHUHOKHUCIIOT, OETIKOB, YIIIEBOIOB (MOHO-, TU- U TIOJMCAXapUI0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILIUX
XUMHUYECKHUX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OpMUPOBAHHOCTh yMEHHUS TOATBEPkAATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT KpPAaTHOCTH M THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPBS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPEepadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOJIEHUH, HW3MEPEHUH, MOJCIUPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJIECHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpPAllMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHaIM3 WM CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3alluiO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl H3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMHUUECKHUX 3HAHUHN C IOHATUSIMHU U
IPEJICTaBICHUSIMU JIPYIMX €CTECTBEHHO-HAYYHBIX IPEJAMETOB JJisi 0Oojiee OCO3HAHHOIO
MOHMMAaHHS CYIIHOCTH MaT€pPHaJIbHOTO €IWHCTBA MHPA, UCIOJIH30BATh CHCTEMHBIC 3HAHUS TI0
OpPraHUYECKON XUMUU AJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHHUM, UMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OpMyIbl BEIIECTBA MO U3BECTHBIM MAcCCOBBIM JIOJIIM
XUMHUYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOM O0€30MacHOCTH IOCIEACTBUS OBITOBOM U IMPOU3BOJACTBEHHON JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHBIE 3HAHUS Ui
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCHEPUMEHT (TIOJIyuYe€HHE U U3yuYeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M  KUCIOPOJCOJEPKAIIUX OpPraHWYECKHX BEILECTB,
pelIeHne »HKCIEepPUMEHTAJIbHBIX 3a7ad 110 paclO3HABAHMIO OPTraHWYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuil  Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOpPHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUSA, MPEICTABIATh B pasiIu4yHONl (opme
pe3yJbTaThl SKCIIEPUMEHTA, AaHATTU3UPOBATH U OILICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila IKOJIOTUYECKU IIeJ1IeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JeSITEIBbHOCTH B LEISAX COXPAHEHHUS CBOETO 30pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JIOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOrO JECWCTBHSI HAa JKHUBBIE OPraHU3MbI OMpPENeIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [1J1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLICHHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3lIMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKU AaHATU3UPOBATh XHMUYECKYIO
uHopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3a7a4en.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHsSI Kypca «OOImias W HeOpraHuyecKas XUMHsD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTD NPEJCTABICHUNI: O MaTEpUAIbHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAaCMOCTHU SIBJICHUM NPUPOABI, O MECTE U 3HAYCHHM XUMHHU B CHCTEME €CTECTBCHHBIX
HayK U €€ poJi B 00ECIIEYeHUH YCTOWYMBOIO PAa3BHUTHUS, B PELICHUU MPOOJIEM HKOJIOTHUECKOM,
OHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEprMHM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIL30BaHUSA, B JOPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPbI UEJIOBEKA, a TAKXKe
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO U IPHPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIpO aTOMa, U30TOIIbL, 3JIEKTPOHHAs: 000JI04YKa aToMa, S-
, p-, d-aromMHBIe OpOHMTAK, OCHOBHOEC M BO30YKAEHHOE COCTOSHHS aTOMa, THOpHIU3aLus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCIJIGHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KPUCTAJZIMYECKAsT PEIIETKA, XUMUYECKas peakUus, pacTBOp, IEKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOJIHBIM  IOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOW YPPEKT XMMUIECKON peaKIiu, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpPHUS IJIEKTPOIUTUYECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenneneeBa, 3aKkOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS JHEPTUU NP XUMHUYECKUX PEaKLMAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHH,
MHPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIHE B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIEC IPEACTABICHUSA O CTPOECHUM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM UM  HAJIMOJCKYJSIDHOM YPOBHAX; MPEIACTaBICHUA O MeEXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAMHAMHYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECHUH, pacTBOpaXx M  JHCIEPCHBIX  CUCTEMAax;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M IPaKTHYECKOW MEsITENbHOCTH 4YelOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATh XapaKTepHbIe MPU3HAKN MOHATUN, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIONb30BATh COOTBETCTBYIOIIME IOHSATUSA IPU ONHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHSI MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUISI COCTaBIICHUS
dbopMyn BemIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUil, CHUCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEIMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlInyeckas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHMOCTh CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON pEemETKH, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU CBA3H;

Cc(OPMHPOBAHHOCTh YMEHMMH: KJIACCU(PULUMPOBATh: HEOPraHMYECKUE BEIIEeCTBA IO HX
COCTaBY, XMMHMUYECKHE PEaKLUU [0 PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,



00paTUMOCTH, y4YacTHIO KaTajau3aropa W JPYrHe); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJIs1 KIIACCU(PUKALNN U3YUIaeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTE€PU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MeHpeneeBa, UCNOIb3Ysl MOHATUSA «IHEPreTUYECKUE YPOBHUY, «IHEPrETHUUECKHE IOYPOBHN,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUECKHE COCTOSHHUSI
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMHYECKHX OJJIEMEHTOB M UX
COEQMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJ€HTHbIC
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh (OMUCHIBATH) OOIIUME XUMHYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHUYECKOW CBSA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakluuil MOHHOIO
oOMeHa MyTEM COCTaBJIEHUS WX IOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHWH; peakuuil
TUAPONIN3A; PeaKIUil KOMILIEKCOOOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakiuui ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHMsS CKOPOCTH
XUMHUYECKON PEakIMu B 3aBUCHMOCTU OT Pa3IMUHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHUYECKOT0 PaBHOBECHUS TOJ1 BIUSHUEM BHEIIHUX Bo3AeicTBuil (mpunnun Jle [llatensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEXKAIIUE B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS CEpHOW KHUCJIOThL, aMMHaka, oOOILIUMe Hay4Hble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIECOOOpPa3HOCTh NPUMEHEHUS HEOPraHWYECKHX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJ/IaX HAyYHOTO TO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJeHHe, U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh ITH 3HAHUS MPU
OKCIIEPUMEHTAIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEOIINX MECTO B IPUPOJE, MPAKTHUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHATUSIMH U
NpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MMOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUDA;

c(OpMHUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTpAIMA»; MAacchl BEeLIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OHOIO U3 YUAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOTO 3(pdeKTa peakluu; 3Ha4YeHUsT BOJOPOJHOIO MMOKa3aTelNsi pacTBOPOB KHCIIOT
W IIeIoYel ¢ M3BECTHOM CTENEHBIO AUCCOMMAIMHU; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MIPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BEHIECTB JAaHO B BHJE PACTBOPA C ONPENEIEHHON
MAacCOBOM JI0JIel pacTBOPEHHOTO BEUIECTBA WM JAaHO B W30BITKE (MMEET MPUMECH); TOIU
BBIX0/JIa MPOYKTA PEAKLUU; O0bEMHBIX OTHOIICHHUH ra30B;



Cc(OPMHPOBAHHOCTh YMEHUIH: CAMOCTOSITENIBHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
AKCIIEPUMEHT (IIPOBEJICHUE peaKLMii HIOHHOTO OOMEHA, MOATBEPKICHNE KaYECTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMMHYECKOM peakiuu, pelieHue
SKCHEPUMEHTAIbHBIX 337a4 1o TemaM «Metamuib» 1 «HeMeramiby) ¢ coOM0IeHUEM MpaBUil
Oe3omacHoro oOpalleHus C BelecTBaMU U JTabOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
[eNb HCCJIENOBAaHUs, TMPEICTABISATH B Pa3IUYHONM (QopMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHPOBAHHOCTb YMEHUI: COOIIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
1a0opaTOpHBIM 000pyAOBaHMEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIHSIMHU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3Horo
HOBEJCHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJIAX COXPAaHEHUS CBOEro 370pOBbS,
OKpYy’Karolled NpUpOAHON cpelpl M JIOCTHXKEHUs €€ yCTOWYMBOIO pa3BUTHUS, OCO3HABaTh
OMACHOCTh TOKCHYECKOI'O JAEMCTBMSI HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH ILeJICHANpPaBIECHHbI IMOMCK XMMHUYECKOH
UHGOpPMALlUU B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HayudHas JHUTeparypa, CpeAcTBa
MaccoBoil HMH(popManuu, VHTepHET W Jpyrue), KPUTUYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
uH(popMaLnio, rnepepadarbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IOCTaBICHHON yueOHOM
3aJ1auen.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

®opMbl OPraHU3alUM ¥ BUABI 1eATEJIbHOCTH

- OpraHu3alusl COLHUAIBHBIX MPAKTHK (B TOM 4YMCJE BOJIOHTEPCTBO), BKIOYAs OOIIECTBEHHO
HOJIE3HYIO JIeSITENbHOCTh, MPOpECCHOHATIbHBIE MPOOBI, Pa3BUTHE TIO0ATBHBIX KOMIIETEHIUH,
(dbopMupOBaHKE MPENNPUHUMATEIBCKUX HaBBIKOB, MPAKTUYECKas IOJITOTOBKA;

- 3aHATHUS, B TOM YMCIE B TBOPUECKUX OOBEIMHEHHUSAX [0 MHTEpPecaM, KYJIbTypHbIE U
COLIMAJIbHBIE IPAKTUKHU C CIIEIU(PHUKU PETHOHA, TOTPEOHOCTEN 00yJaroIuXcs;

- JeSITETbHOCTh YYEHHYECKHUX COOOIIECTB (MOJPOCTKOBBIX KOJJIEKTUBOB), B TOM YHCIIE
YUEHHYECKUX KJIACCOB, PAa3HOBO3PACTHBIX OOBEAMHEHMH MO HHTepecaMm, KIJIyOOB; HETCKHX,
MOJIPOCTKOBBIX U IOHOIIECKHUX OOIIECTBEHHBIX 00BEAMHEHUN, OpraHU3allHii;

- IPOEKTHAsI U UCCIIEIOBATENbCKAS AEATENBHOCTD (B TOM YHCIIE SKCIEAULINN, TIPAKTUKH);

- BKCKYPCHH (B My3€H, IAPKH, Ha NPEANPUATUS U IPYTHUE), IOXObI, JEIOBBIE UIPHI.

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKO XMMHH.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHBIE BO3MOKHOCTH aTOMa yIjaepoad. XUMUYECKasl CBSI3b B OPraHUYECKHX COCIUHCHMSIX.
Tunbel THOpUIM3AMK aTOMHBIX OpOuTaNei yriaeponaa. MexaHu3mbl 0Opa3oBaHUsI KOBAJICHTHOM
cBsi3U (OOMEHHBIA M JIOHOPHO-AaKIENITOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBs3u. OnuHapHasi, ABOMHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukale, Hykieoduie u IeKTpoduIe.



OnekTpoHHble 3(PEKThl B MOJIEKYJIaX OPraHW4eCKHMX COEAMHEHUN (MHIYKTUBHBIA U
Me30MepHBIi 3 (HEeKThI).

Cucremarnueckass HoMeHKiIarypa oprannyeckux coeaunenuii (IUPAC) u TpuBuanbHbIe
HA3BaHUS OT/EIbHBIX MPEACTaBUTENICH.

OcoOenHoct M KilaccUpUKalusg  OpraHudyeckux  peakiuil.  OKHUCIUTENbHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUU B OPTaHUYECKONH XUMUH.

Yraesogopoabl.

XUMHYECKUE CBOWCTBA AJIKAaHOB: pEaKLUU 3aMEIICHUs], N30MEpHU3aIIH, JErUIPUPOBAHMUS,
UUKIU3aliy, [HPOJIM3a, KpekuHra, ropeHus. IlperncraBieHne o MeXaHU3ME peakUuil
paIuKaIbHOTO 3aMEUICHUS.

[Muknoankanel. O6mmas Gpopmyrna, HOMeHKIaTypa u u3oMmepusi. OCOOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKIIONEHTAaH,
[UKIIOTeKCaH ) [UKI0ANKaHoB. CrocoObI MONTy4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. ['oMOTIOTHYECKUI psill alTKEHOB, 00Imast GopMmyIa, HOMEHKIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-m6p1/1111/13aum{ aTOMHBIX opOuTasne
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckast (Iiuc-Tpanc-) nzomepus. Ouzndeckue
CBOIiCTBa anKeHOB. XHMMHYECKHE CBOMCTBA: pPEAKIMU MPUCOCTUHEHHS, 3aMEIIeHUs B -
IIOJIOKEHUE TIpU JBOWHON CBS3M, NOJIMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHbIE peakiy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYYEHHUS M IPUMEHEHHE ATKCHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB  (CONpsDKEHHBIC,  M30JIMPOBAHHEIE,
Kkymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS U XMMHUYECKMX CBOWCTB
CONPsDKEHHBIX JHeHOB, 1,2- m 1,4-npucoenunenne. [lonmmmepusanusi CONpsHKEHHBIX JIUEHOB.
CrniocoObl nony4eHus U NIPUMEHEHNE aJIKaIuEeHOB.

Anxunsl. 'oMonorndeckuil psija ankuHOB, oOmas ¢popMysna, HOMEHKIATypa U U30MEpHsL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
NPUCOCTUHEHNUS, TUMEPHU3AIMH U TPUMEPH3aINH, OKUCIIeHUs. KHUCIIOTHbIE CBOWCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOiHYyI0 cBs3b. CrocoObl
NOJy4EeHHUsI U IPUMEHEHHUE aTKUHOB.

ApomaTHuiecKue yriieBoJI0oposl (apeHsl). ['omomoruueckuit psij apeHos, obrias Gopmyina,
HOMEHKJIATypa M M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIBI OeH307Ia.
dusnueckue cBOicTBa apeHOB. XMMHUYECKHE CBOICTBa O€H30Jla M €ro roMOJIOTOB: PEaKLUU
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PeaKLUU MPHCOEIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB O€eH30171a.

['eHeTHUECKas CBS3h MEX/IY Pa3IMUYHBIMU KJIACCAMH YTIIEBOJAOPO/IOB.

DJEeKTPOHHOE CTPOCHHE TaIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYMILY, HUTPOTPYMIYy, LUAHOTpyIIy, amMuHOorpymmy. [leiictBue Ha
TaJIOTEHIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO  pacTBopa MIENo4n. B3amMopelcTBue
JUTAIOTEHAIKAHOB C MarHueM W IHUHKOM. [IOHATHE O MEeTaJuIOOPTaHUYECKUX COCTUHECHUSX.
Hcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpPraHUYECKUX BEIIECTB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OomHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJeKyl (Ha MpUMEpe MeTaHolla U
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHS.
dusnuecKkue CBOWCTBA TMPEAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMH ~ CIUPTOB. XHUMHYECKHE CBOMCTBAa: peakUWUd 3aMelIeHHs, Jerujparaiu,



OKHCJICHHUS, B3aMMOJECHCTBUE C OPTAHUYECKUMHU U HEOPraHUYECKUMH KHcioTaMu. KauecTBeHHast
peakuusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METaHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI ostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

ITpocteie 3dupbl, HOMeHKIaTypa U n3omepusi. OcoOeHHOCTH (PUBNYECKUX U XMMUYECKHX
CBOMCTB.

MHOroaToOMHbI€ CHOUPTHl — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBHE C OPraHUYECKUMH U HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAs! PEaKUUsl Ha MHOTOAaTOMHBIE CIUpTHL. [IpencraBienne o MexaHu3Me
peakuuii HykieouiabHOro 3amerenus. Jleiicteue Ha opranusM yenaoseka. CriocoObl NOTy4YeHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoi. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiictBa (eHosma. OcCOOEHHOCTH XUMHMYECKMX CBOMCTB (eHosa. KayecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrnocoObl MOMy4YEeHUS M HpUMEHEHHE (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COENMHEHHSI — QIBJCTHUABI M KETOHBl. JIJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHON Trpymmbl. ['omMonoruyeckue psabl albJeruaoB M KETOHOB, oOmias ¢opmyina,
U30MepHUs U HOMeHKJaTypa. dusnyeckue CBOWCTBAa ajbAECTUAOB M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIeruJIoB,
KaueCTBEHHbIE peaklUMM Ha anpieruipl. CrocoObl MOJyyeHUs M NMPUMEHEHUE ajbIETUIO0B U
KETOHOB.

OnHOOCHOBHBIE MpeJesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue cBOMCTBa OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MeXAY MOJEKyJlIaMHU KapOOHOBBIX
KHACJIOT. XUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUU, PEaKIUHu C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [IoHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENETIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpenctaBuTeny BBICIIMX KapOOHOBBIX KHCJOT:
CTeapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIOThL.. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuit psn, oduias Gopmyna, u3oMepus U HOMEHKIATYpa.
Pu3nYeCKUe U XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LEITOYHON Cpene.

XKupsl. Ctpoenue, pusnueckue U XMMHUYECKUE CBOMCTBA JKUPOB: THAPOIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKU HEMPENEIbHBIX )KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

MBpbLI4 KaK COJTU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PyKTO3a, rajakrosa, pubo3a, Ae30KchpruOo3a.
®dusnueckue CBOWCTBA W HaxoxaeHwe B mnpupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX W alNbACTUIAHOW TIpyNN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHe TIIIIOKO3bI, €€ 3HAaYeHHe B >KU3HEACATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIAKTO3a. BoccraHaBiauBaromue U
HEBOCCTAHABIUBAIOIME Aucaxapuiabel. ['mapomus nucaxapuaos. HaxoxzaeHuwe B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTEH U 1esunoio3a. CTpoeHne MakpOMOJEKYJ
Kpaxmaja, TJMKOI€Ha WU LeJuItoyio3pl. (PDusnueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYECTBEHHAs PEaKIus C HOJAOM. XHUMHYECKHE



CBOMCTBA IICJUTIONIO3bI: TUAPOIU3, MoTydeHrne 3pupoB 1emioio3bl. [ToHaTre 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

A3oTcoaeprkaiiye OpraHMyecKkue coeIuHeHus.

AMHHBI — OpraHM4YecKHe TMPOM3BOJHBIE amMmuaka. Kiaccudukanus aMHUHOB:
anupaTHYECKUe U apOMaTUYECKHE; NTEPBUYHBIC, BTOPUYHBIC U TpeTUYHbIC. CTpOECHUE MOJICKYI,
obmas ¢opMmyia, u3oMepusi, HOMEHKIATypa U (QPU3NYECKHE CBOWCTBA. XMMHUYECKOE CBOHCTBA
amudaTHyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHIMPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHUHOB C a30THCTOM KHCJIOTOM. CONMr aIKMIaMMOHUS.

AHWIMH — IpeACTaBUTENb aMUHOB apoMaTrudeckoro psana. Ctpoenue anuinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MoJieKyje aHuinHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennple peakuuu Ha aHwinH. CrocoObl TOMYYeHHS W TPUMEHEHHE amu(aTHIeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301A.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OTtnenpHble NPEICTaBUTENNA  O-
AMHUHOKMCIIOT: TIUIWH, ajlanuH., Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOICTBa
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUU, PEAKIUs TOJUKOHICHCAIINH,
o0pa3zoBaHHe TMENTHIHON CBSI3U. bruosoruvyeckoe 3HaYeHHE aMUHOKHUCIOT. CHHTE3 W THUIPOJIU3
METNITHIOB.

benkn kak npuponaHble noauMepbl. [lepBuuHas, BTOpUYHAS W TPETUYHAA CTPYKTypa
0enkoB. XMMUYECKUE CBOWMCTBA OCIIKOB: THUAPOJIN3, JEHATYpAIlHsi, Ka4eCTBEHHBIC PEaKIMU Ha
O€JIKU.

PacuéTHble 3agayun.

Haxoxnenne MosekynsipHoil popMyIibl OpraHUYECKOr0 COSTMHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHONH (OpMYyIbl OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEaKIIMU W/UIIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (QopMyIbI
OPTraHWYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB TOJIYYCHHUS,
ONpeAeseHUE JOJIM BbIX0/1a MPOAYKTA PEAKIIUU OT TEOPETHYECKH BO3MOKHOIO.

11 KUIIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

DOHepreTuyeckue YpPOBHM U MOAYpoBHU. AToMHble opOutanu. Krnaccudukanus
XUMHYECKHX 3JIEMEHTOB (S-, pP-, d-, f-anmementsl). PacnpeneneHue 3JI€KTPOHOB MO aTOMHBIM
opOuTaNAM. DIEKTPOHHBIE KOH(PUTYPALIUK aTOMOB 3JIEMEHTOB IEPBOT0—UETBEPTOTO MEPHOIOB B
OCHOBHOM ®  BO30YXIEHHOM  COCTOSIHMHM,  OJIEKTPOHHbIE  KOH(QUTypallud  HMOHOB.
DJIEKTPOOTPUILIATETBLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoamyeckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C UX TI€OMETPUUYECKUM CTPOEHUEM (HA NPUMEPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHUsX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTpOeHUs. THIbI KpHUCTaNIMYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHUX BEHIECTB. TpHUBHAJIbHbIC HAa3BaHUS
OTJIEJIbHBIX NIPEACTABUTEIEN HEOPraHMUECKUX BEIIECTB.

Knaccugukanus XuMHUUeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U INPEBPALICHUS SHEPIUU IMPU XUMHUYECKHX
peakusx. TernoBbie 3G PEeKThl XUMUUECKUX peakuuid. TepMOXUMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3iIMYHBIX (hakTopoB. [ 'oMOTeHHBIE
U TeTeporeHHble peakuuu. Karanus u kaTaanzaropsl.

OOpatumble u HeoOpaTHMblE peakuud. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[ITarense.

OnektponuTnueckas auccouuanus. CuibHble U crnabble  3neKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHblit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuun noHHoro oomeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENns U
BOCCTAaHOBUTENb. [Iponecchl OKHUCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

Heopranuveckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandeckoil cucremMe XuMHUYecKHx 3yeMmeHtos JI..
MenneneeBa M OCOOCHHOCTH CTpOCHHsSI HMX aromMoB. (Du3nueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsbl, hocdopa u yraeposa).

Bonopon. Ilonyuenue, ¢pusnyeckue M XMMUYECKHE CBOWCTBA: peaklUU C METaUIaMU U
HEMETaJlIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. I'amoreHoBojoponbl. BaxHeilne KuciopoicoiepKaliue COEIUHEHHUS TaJOr€HOB.
JlabopaTopHble ¥ MPOMBIIUIEHHbIE CIIOCOOBI MOMY4YeHHs rajdoreHoB. [IpumMeHeHue rajioreHoB u
UX COeINHEHHUI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOMYYEHHUS KHCIOPOJA.
dusznueckue M XHUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoiga u o030HA. OKcHUIbI U
MEPOKCU/IBI.

Cepa. Haxoxnenue B TpHpOJE, CHOCOOBI TMONMy4YeHUs, (PU3NYECKHME W XUMHYECKHUE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOM KucHOThl. [IpuMeHeHHMe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3NUECKHEe U XHUMHUYECKHE
cBOMcCTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTasi M a30THAs KHUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCHOTHL. [IpuMeHeHHe a30Ta W €ro CoeAuHEHHH. A30THBIC
ya0OpeHUsI.



®dochop. Haxoxnenne B mpupoje, CrocoObl MONy4YeHHs, (HU3NYSCKHEC U XUMHYCCKHUE
cpoiictBa. @Dochuner u dochun. Oxcunbl docdopa, ¢ochopras kuciora u e€ Cou.
[Tpumenenue pochopa u ero coenuneHnit. PochopHbie yI00peHHUS.

VYrnepon, HaxoxJIeHHe B mpupoje. AJoTponHble Moaudukanuu. dusnueckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriuepoma(ll),
okcun yraepona(lV), yronpHas kuciora u e€ cond. AKTUBUPOBAHHBIA yroib, aJCOPOIHSL.
Oymnepensl, rpadeH, yriaepogHble  HaHOTPYOku. IIpuMeHeHMe MPOCTBHIX  BELIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (GU3HUecKue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKI0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metansoB B [lepuoanueckoil cucreMe XUMHUYECKUX 3TEMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. Obiue Gpuandyeckue cBOWCTBAa METAJLIOB.
[TpumeHeHne MeTallI0B B OBITY U TexHHUKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB.  OOmme cnocoObl  MOJYy4EeHHS
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJULYPIus, djeKkTpomeTatyprus. [lonsatue o koppo3uu
MeTalsIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MmeramioB |A-rpynnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpynmer [leprogudeckoit cucTeMbl XUMHUYECKHX
9JIEeMEHTOB. MarHuii M KanblUMi: MOJdydeHue, (QU3NYecKue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE IPOCTHIX BEIIECTB U UX coequHeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AmtoMuHUR: TonydeHue, GU3NYECKUe W XMMHUUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElleCTBA M €ro COeAMHEHUH. AMGpOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OOmiass xapakTepucTuka MeTauioB NoOouHblXx mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMa U €ro coeAMHeHu. OKCUIbI U TUIPOKCHUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

Pusnyeckue M XUMHYECKHME CBOMCTBA MapraiHia M €ro CoeAuHEHuH. Baxuelne
coeaunenus mapranua(ll), mapranmna(lV), mapranna(V1) u mapranma(VIl). [Tepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

Du3nYecKne U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbI, THAPOKCUIBI U
conu xxkene3a(ll) u sxeneza(lll). [Tonmyuenue u npuMeHeHHe kKene3a U ero CIUIaBOB.

Pu3nyeckne U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre u npumeHenmne
MeIU U €€ COCTMHEHUM.

[{uHk: monyyenue, Pu3nueckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCUJIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne uHKa U ero CoeAMHEHU M.

XuMHS U )KU3Hb.

PacuérHrle 3agayn.

Pacuérel: mMacchl BelecTBa MU 00bEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ml 00BEMY O/IHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, MacChl (00bEMa, KOJINYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKLUHU, €CIH OIHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cld OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C



onpeAes€HHON MacCOBOM JMOJE€d pPacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMKd BEIECTBA B PAcTBOpPE, JOJIM BbIXOJIa MPOJYKTAa PEAKIUU OT TEOPETHUECKHU
BO3MOXKHOTO.

IloBTOpEHUE Kypca OPpraHu4YecKoil XUMHH

['eHeTrveckas CBA3b MEXKIY KJIaCCaMH OPTaHMYECKUX BEIIECTB, XUMUUECKHE CBOMCTBA
OCHOBHBIX KJIACCOB OPTraHUYECKUX COCTMHCHHI.

TEMATHYECKOE ILTAHUPOBAHUE C YYETOM PABOYEM ITPOI'PAMMBI
BOCIIMTAHUA

Y4et paboyeii nporpaMMbl BOCIMTAHUS

LleneBble OpUEHTUPHI PE3YIHTATOB BOCIUTAHUS HA YPOKAX XUMUHU.

I'pak1aHCKO€ BOCIIUTAHUE:

3HAIOUMI M NPUHUMAIOUIMH CBOK0 POCCUMCKYIO TPaXIaHCKYI0 MPUHAJIEKHOCTh
(MIEHTUYHOCTh) B TOJHUKYJIbTYPHOM, MHOTOHAIIMOHAJIHBHOM U MHOTOKOH()ECCHOHAIHLHOM
pOCCUICKOM 00IIeCTBE, B MUPOBOM COOOIIIECTBE;

MOHUMAIOIIUNA CONMPUYACTHOCTH K MPOIJIOMY, HACTOsIIeMy U Oynymemy Haponaa Poccuu,
THICSYEJIETHEW HMCTOPUM POCCUHCKOW TOCYJapCTBEHHOCTM HAa OCHOBE HCTOPUYECKOIO
MPOCBEILICHUS, POCCUICKOr0 HAIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS;

MPOSIBIISIIOIIMI yBa)KEHUE K TOCYAApCTBEHHBIM CUMBOJIaM Poccuu, npa3iHUKam;

MPOSIBIISIIONIMN  TOTOBHOCTh K  BBITIOJHEHHUIO OOS3aHHOCTEH rpakmaHuHa Poccuw,
peanu3alnuyi CBOMX TPaXXTAHCKUX MpaB M CBOOOA MpU YBaXEHUHM MpPaB U CBOOOJ, 3aKOHHBIX
WHTEPECOB JIPYTUX JIFOAEH;

BBIpXAIONINM HENpUATHE JTI000W AUCKPUMHUHALIMU TPaKIaH, MPOSBIECHUN SKCTpEMU3MA,
TeppOpU3Ma, KOPPYIIIHUH B OOIIECTBE;

NPUHUMAOIINN yJacTHue B JKM3HHM Kjacca, o0meoOpa3oBaTeNbHON OpraHU3alii, B TOM
YHUCJIE CaMOYITPaBJICHUHU, OPUEHTUPOBAHHBIN HAa Y4acTHE B COIMAILHO 3HAYNMOM JCSTEIHHOCTH.

[laTprnoTHYECKOE BOCIIUTAHUE:

CO3HAOIINI CBOIO HAIIMOHAIBHYIO, STHUYECKYIO MPUHAIICKHOCTD, JIFOOSIINNA CBOM HApOI,
€ro TpaJuINH, KyJIbTYpY;

MIPOSIBIISIONINN YBaXKEHUE K UCTOPUUECKOMY U KYJIBTYPHOMY HACIIEIUIO CBOETO M JPYTUX
HaponioB Poccun, cuMmBoIiaM, npa3AHUKaM, aMATHUKAM, TPAJAUIMSAM HapOI0B, IPOKUBAIOIIUX B
POAHOI CTpaHe;

MPOSIBISIONINN MHTEPEC K MO3HAHUIO POJHOTO SI3bIKA, UCTOPUM U KYJIBTYpPbI CBOETO Kpasi,
CBOETr0 Hapoa, Npyrux Hapo 0B Poccuu;

3HAIOIIMN ¥ YBaXKAIOIIUMK JOCTHXKEHUs Hamed Poauasl — Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJOTHX, OOEBBIC TMOABUTH WM TPYIOBBIE JOCTHIXKEHHUS, T€POEB U 3aIIUTHUKOB
OreuecTBa B MPOILJIOM U COBPEMEHHOCTH;

MPUHUMAIOIINHA Y9aCTHE B MEPONPHUATHAX MATPUOTUIECKON HATTPABICHHOCTH.

JyXOBHO-HPAaBCTBEHHOE BOCIUTAHUE:!

3HAIOMMK W yBaXaroOIUH  JyXOBHO-HPABCTBEHHYIO KYJbTYPYy CBOEro Hapoja,
OpPUEHTHPOBAHHBI Ha JyXOBHbIE€ IIEHHOCTM M HPABCTBEHHbIE HOpPMBI HapoaoB Poccun,
pOCCHiiCKOrOo OO0IIecTBa B CHUTYyallMsIX HPABCTBEHHOTO BbIOOpa (C y4ETOM HAIMOHAIBHOM,
PENUTUO3HON MTPUHAJICKHOCTH);

BBIPKAIOIIMI TOTOBHOCTh OLIEHUMBATH CBOE IOBEACHHE M IIOCTYNKH, IOBEIACHUE U
MOCTYNKH APYIHX JIOJEH € MO3ULMA TPAaTUIUOHHBIX POCCHUHCKHUX JTYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN U HOPM C YYETOM OCO3HAHUSA MOCIECTBUI MOCTYIKOB;

BBIPAKAIOMIMI HENPUSATHE AaHTUTYMAaHHBIX M AaCOUMANBHBIX IOCTYIKOB, IOBEICHUS,
MIPOTUBOpEYAIIMX TPAJAULIMOHHBIM B Poccun 1yXOBHO-HPABCTBEHHBIM HOPMAaM U LIEHHOCTSIM;




CO3HAIOLINI COOTHOLICHHE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B YCJIOBHUSX
MHAUBUIYAILHOTO M O0IIECTBEHHOTO MPOCTPAHCTBA, 3HAUEHHE U IIEHHOCTh MEXHAIIMOHAIBHOTO,
MEXPEIUTHO3HOTO COTJIacusi Jitojed, HapoaoB B Poccum, ymerommii oOmaThCS € JHOABMHU
pa3HbIX HAPOJOB, BEPOUCIIOBEJAHU;

IPOSIBJIAIOIIMN  YBOKEHHE K CTapIIMM, K POCCHUMCKHM TPAaJIULHUOHHBIM CEMEHWHBIM
LEHHOCTSAM, HMHCTUTYTYy Opaka KakK COI03y MYKUYMHBI M JKCHIIUHBI JJIS CO3JaHHs CEMbH,
POXKIEHMSI U BOCIUTAHMSI JETEM;

MPOSIBJISIIOIIMI UHTEPEC K YTEHUIO, K POJTHOMY SI3BIKY, PYCCKOMY SI3BIKY M JIUTEPATYPE KaAK
YaCTH TyXOBHOM KYJIBTYpbI CBOETO Hapo/1a, POCCUHCKOT0 00IIecTBa.

OCTETUYECKOE BOCIIUTAHUE:

BBIpaXKaIOIIMI TOHMMaHUE LIEHHOCTU OT€YECTBEHHOI'O U MUPOBOI'O MCKYCCTBA, HAPOAHBIX
TpaauLMi U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;

IPOSBISIOIIUN  3MOIMOHAIbHO-YYBCTBEHHYI0 BOCIPUUMYHMBOCTh K Pa3sHbIM BUJAM
HCKYCCTBA, TPAJMULMAM U TBOPYECTBY CBOErO M APYIMX HApOJOB, IOHMMAHHE WX BIMUSHUS Ha
MMOBEJICHHE JIIO/ICH;

CO3HAWOIIMM pOJIb XYJIO0KECTBEHHOM KYyJbTYphl KaK CpeICTBAa KOMMYHHUKAllUU U
CaMOBBIP@KEHUS B COBPEMEHHOM OOILECTBE, 3HAYEHHE HPABCTBEHHBIX HOPM, LEHHOCTEH,
TpaauLUil B UCKYCCTBE;

OpUEHTUPOBAHHBIM Ha CaMOBBIPAKEHUE B Pa3HBIX BHUJIAX HCKYCCTBA, B XYJ0’KECTBEHHOM
TBOPYECTBE.

Dusnyueckoe BOCIHTAaHHE, (OPMHPOBAHUE KYIBTYPBI 3/I0POBbS W SMOIHMOHAIBHOTO
0JIaronoyyuus:

MOHMMAIOIINN EHHOCTh KU3HU, 3/10POBbsI U O€30MACHOCTH, 3HAUEHUE JINYHBIX YCHIIUNA B
COXPaHEHMH 3/I0pOBbs, 3HAIOIIMH M CcoOONIOJAlOIIMK IpaBuia Oe30macHOCTH, OE30I1acHOro
MOBEJICHUS, B TOM YKCIie B MH(POPMAITMOHHOM Ccpeie;

BBIp@)KAIOUIMHA yCTAaHOBKY Ha 370pOBBIH 00pa3 *kHU3HH (340pPOBOE MHUTAaHUE, COOJIIOJICHHUE
TUTUEHUYECKUX TMpaBWil, COaJlaHCUPOBAHHBIM pEeXUM 3aHATUH M OTIbIXa, PETYISPHYIO
(U3UYECKyI0 AaKTUBHOCTb);

NPOSBISIONIMN HENpUSITHE BPEAHBIX NPUBBIYEK (KypeHHUs, YMOTPeOJIEHHs aJKoroJs,
HApKOTHUKOB, UTPOBOI M MHBIX (HOPM 3aBUCHUMOCTEH), TOHUMaHUE UX TOCIEICTBUHN, Bpena Uit
($U3NYECKOT0 U MCUXUYECKOTO 3I0POBBS;

YMEIOIIHNI 0CO3HABATh (PU3MUECKOE U HIMOLMOHAIBHOE COCTOSIHUE (CBOE U JPYTUX JIOfEH),
CTPEMSIIUICS YIPaBIATh COOCTBEHHBIM 3MOIIMOHATIBHBIM COCTOSTHUEM;

CIIOCOOHBIN  aaNTUPOBATHCA K MEHSIOMIMMCS COIUANBHBIM, HH(POPMAIIMOHHBIM |
MPUPOJIHBIM YCIOBUSM, CTPECCOBBIM CUTYALIUSM.

TpynoBoe BocniuTaHue:

YBaXKaIOIIUN TPy, pe3yJabTaThl CBOETO TPY/a, Tpyia APYTUX JIIOEH;

NPOSIBIIAIONINN MHTEpEC K MPAaKTUYECKOMY M3YYEHHUIO Mpodeccuit W TpyAa pasiuyHOro
poJia, B TOM YKCJI€ Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUII;

CO3HAIOLINI BaXXHOCTh TPYHOIIOOUs, O0y4YeHUsI TPYyNy, HAKOIUJICHHUS] HAaBBIKOB TPYIOBOIi
JEeSATENIbHOCTH Ha MPOTSHKEHUU JKU3HU JJI yCHEelTHOW MpodecCHOHaIbHON caMmopeanu3alud B
POCCHIICKOM O0IIECTBE;

YYaCTBYIOIIMM B pEIIEHWH MPaKTUYECKUX TPYIOBBIX Jel, 3axad (B  CEeMbeE,
00111e00pa30BaTeIbHOM OpraHU3ali, CBOEH MECTHOCTH) TEXHOJOIMYECKOW M COIHUabHOM
HAIpPaBJIEHHOCTH, CHOCOOHBIH MHHUIIMUPOBATh, IJIAHUPOBATh M CAMOCTOSATEIHHO BBINOJIHATH
TaKOI'o poja AesTEIbHOCTD;

BBIpQXAIONIMM TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY M TOCTPOCHHUIO HHIWBUIYaTbHOU
TPaeKTOpPUU 0O0pa3oBaHUS M IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB, MOTPEOHOCTEMH.

DKOJIOTHYECKOE BOCTIUTAHUE:




NOHUMAIOIINK 3HAYEHHE M TIO00ANBHBIA XapaKTep HKOJOTHYECKUX MpolieM, MmyTed Hux
pelleHus, 3Ha4YeHHEe IKOJIOTMUECKO KyIbTyphl YeJIOBeKa, OOIIeCcTBa;

CO3HAIOIINI CBOIO OTBETCTBEHHOCTh KaK TpaXKIaHWHA M TOTPEOUTENss B YCIOBHIX
B3aUMOCBSI3U IPUPOAHON, TEXHOJIOTHUECKOU U COLMAIBHOM Cpef;

BBIPAKAIOIINM AKTUBHOE HENIPUATUE ACUCTBUM, IPUHOCAILUX BPE IPUPOLE;

OpPUEHTHPOBAHHBI Ha IPUMEHEHHE 3HAHUN ECTECTBEHHBIX M COLMAIBHBIX HAyK s
peuieHns 3a7ad B 0OJIACTH OXpaHbl MPUPOJBI, IUIAHUPOBAHUS CBOMX IMOCTYIIKOB M OIICHKH HX
BO3MOYKHBIX ITOCJEACTBUI JJIs1 OKPYKAOIIEH Cpeibl;

YYaCTBYIOIIMH B MPAKTHUYECKOM JESATEIBHOCTA JKOJOTHYECKOU,
HaIlPaBJIECHHOCTH.

L{eHHOCTH HAyYHOTO O3HAHMUSL:

BBIpXAIONINIM MO3HABATENIBHBIE MHTEPECHl B PAa3HBIX MPEIMETHBIX 00JacTIX C y4ETOM
WHJIUBUIYAJIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTUKEHUN;

OpUEHTUPOBAaHHBIM B JEATEIBHOCTH HAa HaydHble 3HaHUS O MpHpoAe U oOlIecTBe,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON U COLMATIBHON CPEIOH;

Pa3BUBAIOIIMM HAaBBIKM HCIIOJIb30BAHUSI PA3IMYHBIX CPEJICTB IMO3HAHUS, HAKOIUICHUS
3HAaHUW O Mupe (S3bIKOBasi, YUTATEIbCKas KyJbTypa, JEATENbHOCTh B HH()OPMALIMOHHOM,
uudpoBoii cpene);

JEMOHCTPHUPYIOIIUI HABBIKM HAONIOJICHHH, HAKOIUICHHUS (AKTOB, OCMBICICHHS OIbITA B
€CTECTBEHHOHAYYHOW U TYMaHUTApHOM 00JIacTsAX MO3HAHUS, HCCIEA0BATEIbCKON e TEIbHOCTH.

IIPUPOJOOXPAHHOU

TemaTnuyeckoe IJIAHMPOBAHME

10 kaacce
Buanbi DJIeKTPOHHbIE Yuer paboueii
HanmenoBanune | KoamuecTBo
Neo NeATe1bHOCTH (uudposbie) NporpamMMbl
pa3aesioB M TeM | aKaJeMHYEeCKUX
n/n dopma o0pa3oBaTejibHbIE BOCIIMTAHUSA
NporpamMmslI 4acoB
npoBeaeHust pecypcsl
3aHATHI
OOmime croiicTBa [Mo3naBarenbHas | https://ege.sdamgia.ru/ | Mepomnpustust
1 OpPTaHUYECKUX 12 IesITeIbHOCTD HAay4YHOH
COEINHEHNH . HaIpaBJIEHHOCTH
XUMHUYECKUN
XuMuueckue [PaKTHKYM, https://ege.sdamgia.ru/ | 3acenanns
CBOMCTBa JIACTIYT, Kny6a xumukos
9 OCHOBHBIX 46 pPOCKTHAA
KIIACCOB JIeSITENLHOCTD,
OpraHUYECKHUX ACIIOBBIC UI'PBI
COCTUHEHUN
Perienue https://ege.sdamgia.ru/
3 OCHOBHBIX TUIIOB | 10
3ajau




Utoro 68
11 kanace
Buasbi DJIeKTPOHHbIE Y4er padoueit
HanmenoBanue | KosmmuectBo
Ne AesiTeJIbHOCTH (undposbie) MPOrpaMMbl
Pa3esioB M TEM | aKaJAeMHYeCKHX
n/n dopma oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
NPOrpamMMsl 4acosB
NpoBeAeHUsA pecypcsbl
3aHATHI
1 OOmiast XuMust 10 [To3naBarenbHas | https://ege.sdamgia.ru/ | Mepomnpustust
JIEeATEIIbHOCTD Hay4YHOU
XUMuIecKre https://ege.sdamgia.ru/ | yanpasnennocrn
CBOICTBA XUMHUYECKUI
OCHOBHEIX IPAaKTUKYM, 3acenaHus
2 KJIACCOB 28 JUCIIYT, Kiy6a xumuxoB
HEOPraHUYECKUX IIPOCKTHAA
JIEJIOBBIE UIPBI
Xumudeckue https://ege.sdamgia.ru/
CBOMCTBA
OCHOBHBIX
3 28
KJIACCOB
OpPraHUYECKUX
COCIMHEHUI
Utoro 66
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