PABOYAS ITIPOI'PAMMA

yueOHoro npeamera «Xummus. ba3oBblil ypoBeHb»

11 ooydarormuxcest 10 — 11 kmaccos



ITNTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMEBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OO0yYarOIIUMUCS
IporpaMM CpeaHero oomero o0pa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOW I pa3paOOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS IMPOTrpaMM
cpenHero odmiero 06pa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/.

B CcOOTBETCTBUM € CHUCTEMHO-AECATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpEeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs BBIICICHBI
CJIEIYIOIINE COCTABIISAIOINUE!

OCO3HAaHHE OO0YYarOIIMMUCA POCCHICKOM TPakIaHCKON HIECHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALMU K 00Yy4EHUIO;

LIEJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYLIMMHU LEJIOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYUE PABOCO3HAHUS IKOJIOTHUUYECKOM KYIbTYphl M CHOCOOHOCTH CTaBHUTh IIEJIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XUMUS JOCTUTAl0TCA B €UHCTBE y4eOHOM
U BOCIHTATEIbHOU JESATENIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKMMH, COLMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM M HJleaJlaMH  POCCHHCKOTO TpakJaHCKOro oOIIecTBa,
OPUHATBIMEU B OOIECTBE HOpPMAMM M MpPaBUIAMHU TOBEACHHUS, CHOCOOCTBYIOUIMMH Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00yYaroIINXCs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpenMera «XUMHUS» OTpa)xarT CPOPMHUPOBAHHOCTH
OTIbITA TO3HABATEJILHOM U MPAKTUYECKOM JeATETbHOCTH 00YyUYarOIIUXCs 110 peaTn3aliy MPUHATHIX B
o0111ecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

OCO3HaHHS O00YYaIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHS K
3aKOHY U MPaBOMOPSIKY;

IPEJICTaBICHUs. O COLUAIbHBIX HOpMax M IPaBWIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOW NEATENbHOCTH IPU CO3JaHUHM Y4E€OHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHTbI JPYTrux
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K UICTOPHUUECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHsI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJIbTaT JUINTENbHBIX HAOMI0IeHUH, KPOTIOTIUBBIX
HKCIIEPUMEHTAIbHBIX IIOUCKOB, IIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHalIu3€e HH(OpMaluu
0 MEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;



CIIOCOOHOCTH OIICHMBATh CUTYAaIlUH, CBA3aHHbIE C XUMUYECKUMH SIBJICHUSMHU, U MPUHUMATD
OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEAEHUE W TOCTYNIKA CBOMX TOBapUUIEH C IO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUA IEHHOCTeH 370poBoro u Oe3omacHOoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroieHusI MpaBUIl 6€30MacCHOr0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJAOBOM I€ATEIbHOCTH;

MOHMMAHUS [ICHHOCTH TPABUJI WHIMBUIYAIBHOTO U KOJJICKTUBHOTO OE30IMaCHOTO TIOBEICHUS
B CUTYALUAX, YTPOKAIOIIMX 30POBbIO U JKU3HU JIFOJICH;

OCO3HAHUS TMOCIEACTBUM M HENPUITHS BPEAHBIX MPUBbIUEK (YIMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHKATHBHOW  KOMIICTEHTHOCTH B  y4eOHO-HCCIICIOBATEILCKONH  JIEATEIBHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUMM NPAKTUYECKUX 3aJad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUSHHIO MTPOPECCUil pa3IuyHOro pojaa, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI M0 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAJILHON TPACKTOPHH OOpa3oBaHUs, OymayIIeH
npodeccuu W peanu3alii COOCTBCHHBIX KH3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU IIeIECOO00PA3HOT0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUs TJI00abHOTO XapaKTepa JKOJOTUYECKHX MPOOJieM, BIMSHUS SKOHOMUYECKHX
IIPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIBHOM CPEIbL;

OCO3HaHHSA HEOOXOIMMOCTH HWCIOJIb30BaHUS JOCTHIKEHUN XUMHUHU JUIsI PELIEHUS BOIPOCOB
PaLMOHATBHOTO MPUPOAONOIb30BAHMUS;

AKTUBHOTO HENPUATHS JIEUCTBUI, MPUHOCAIIMX BpEeI OKpYXKalollled MPUPOIHON cpene,
YMEHHsI TMPOTHO3UPOBATH HEOIArONMpPUATHBIE HKOJOTMYECKHE TOCIEACTBUS MpeapPHHIMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIM4Wsl Pa3BUTOTO H3KOJOTMYECKOTO MBIIIJICHHS, HKOJOTMYECKOW KYJIbTYpPhI, OIBITA
JIEATEIIbHOCTH  DKOJIOTMYECKOM  HAMNPABIEHHOCTH, YMEHHS  PYKOBOACTBOBATHCA HMH B
MO3HABATEILHON, KOMMYHHUKATUBHOW W COIMATBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSA CIeNu(UKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
pPaIMOHAIPHOTO HAYYHOTO MBIIIJICHUS, CO3/JaHHH IEJIOCTHOTO TPEICTaBICHUS 00 OKpYXKaIoleM
MHpPE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B TO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JieM COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH Ui COBPEMEHHOH LMBHIU3AlMU: B €€
TYMaHUCTUYECKOW HAMNpaBJICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEIIEHUU TI00AIbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS UYEIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTHUH MEIUIIUHEI, 00eCTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOT0 YieHa 00IIecTBa;



€CTCCTBCHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMaHMWs  CYIIHOCTH METOAOB  IIO3HAHWA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh IOJTy4aeMble 3HAHUSA IS
aHau3a ¥ OOBSACHEHHS SIBICHUM OKPY>KAIOLIETO MUPa U MPOUCXOIAIINX B HEM N3MEHEHHMA, yMEHUS
Jief1aTb 0OOCHOBAHHbBIE 3aK/IIOUEHHs] HA OCHOBE Hay4HbIX ()aKTOB U MMEIOLIUXCS JAAHHBIX C LEIIBIO
IIOJIy4EHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BaTh XUMUYECKUE 3HAHMSI JUIsl pELLICHUs] Ipo0OJieM B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHUIO U HCCIIEI0BATEIbCKON JEATEIBHOCTH,

TFOTOBHOCTH U CIIOCOOHOCTM K HEIpPEPHIBHOMY O0Opa30BaHHUIO U CaMOOOpa30BaHMIO, K
AKTHBHOMY IOJIYYE€HHUIO HOBBIX 3HAaHUU 110 XMMHUU B COOTBETCTBUH C JKU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSAM TPY/ia B Pa3IMuHbIX cepax MpodhecCHOHANbHON e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO IIPeAMETa «XUMHS» Ha YPOBHE CPEAHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033pCHI/I$I 06yan0H11/1xcs[ MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXMpeaIMeTHbIE) 00IIeHayYHbIe TIOHATHS, OTPAXKAIOUINE [[€JIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crnenupuKy METOAOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
9HEprusi, sBICHUE, IMPOIECC, CHUCTEMa, HAy4YHBIM (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, N3MEPECHHE, YKCIICPUMEHT U JIPYTHUE);

YHHUBEpCcalbHbIe yueOHbIE ACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecrnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PAMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTH 0o0yJaronmxcs HCIIOIL30BaTh OCBOCHHEBIE MEXIUCIUTIITHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUA U YHHUBEpCalbHbIE Y4eOHble JACWCTBUS B IO3HABATEJIbHOM U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble  pe3ylbTaThl OTPAKAIOT OBJAJIEHWE YHHUBEPCAIbHBIMU  yYEOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 peFYJ'ISITI/IBHBIMI/I I[Cf/JICTBI/H[MI/I.

ORJ1aieHHe YHUBEPCAJIbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (D OpMyNIHUpOBaTh W  aKTyalH3UpOBaTh MpPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEACIATh, TEeNN JACSITeIBPHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU WX JIOCTHKCHUS,
COOTHOCHUTD PE3yIbTAaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIENISIMU;

UCIIONIb30BaTh MPH OCBOGHUU 3HAHUU TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISTH
XapaKTeprle HpI/ISHaKI/I HOH?[TI/II\/'I 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HUCITIOJIB30BAThH
COOTBGTCTBYIOH_[I/Ie IIOHATUA OJI51 06’])5[CHGHI/I$I OTACIIbHBIX q)aKTOB " ZBHCHI/II\/’I;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Y4aeMbIMU SIBJICHUSIMU;

CTpOI/ITB JJIOTHYCCKHUC paccym)leHm[ (I/IH)IYKTI/IBHI)IG, I[GJIYI(TI/IBHI)IG, 110 aHaJ'IOFI/II/I), BBISABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMaTPUBAEMbIX SIBICHUSAX, (OPMYIMPOBATH BBIBOJBI U
3aKIJIFOYCHUS;

MPUMEHSTh B TpOIECcCe MO3HAHMS, HCIOJNb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TIPE0OPaA30BLIBATh MOJICTBHBIE MPEJACTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI) JJIEMEHTA,
XuMu4eckass (opmysna, ypaBHEHHE XHMHYECKOW pPEaklMuh — TpHU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSTh HA3BaHHBIE MOJICIbHBIE TIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIICCTB M XUMHYECKUX PEAKIIHIA;



dbopMynupoBaTh 1ENM W 3aJa4d  WCCJIEIOBAaHMS, WCIIOJIb30BaTh IMOCTABIEHHBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpPOBaHHUS TUIIOTE3BI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBbIX CYXKJICHHIH;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IIJIAHUPOBAHUS U TMPOBEACHUS yYCHHUYECKHX
9KCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHMsI HAOMIOAATh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO
NPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIHPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTUYET O MPOJACTAHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKOM U MPOEKTHOM JeSTeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [T03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaluu (Hay4yHO-TIONYJIsipHasl JINTepaTypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcsl VIHTepHera), aHaIM3UpPOBAThH
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM MPEACTABICHHUS, KPUTHUYECKH OLEHUBATH €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampockl U MPUMEHITh pPa3lIUYHbIe METOAbl IMPU IOUCKE U O0TOOope
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpAaTh ONTUMAJIbHYIO (GOpMY MpeAcTaBieHUs HHPOPMAIMU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BAaTh HAY4YHBIM $3BIK B KayeCTBE CpeACTBA Ipu paboTe C XUMHUYECKOU
uH(pOopMaliell: MPUMEHATh MEXIIpeIMeTHbIE (PU3NYECKUEe U MaTeMaTU4eCKHe) 3HaKU U CUMBOJIBI,
dbopMmyibl, a0OpeBUATYpBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMO TeMbl B XOJ€ Auanora W/WiIM AUCKYCCHUH,
BBICKa3bIBaTh ~ HUJ€H, (OPMYIMPOBATH CBOM  NPEJIOKEHUS OTHOCUTENIBHO  BBIINOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IpPE3CHTallMell pe3yJbTaTOB ITO3HABATENbHON JIE€ATENbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUN XMMHUYECKOTO dKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3alluyd y4yeOHOTro
npoekTa ¥ (OpMYIHPOBATh BBIBOJABI 10 pe3yJibTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MYTEM
COTJIACOBAHUS MO3UIINI B XOJI€ OOCYK/IEHUSI © 0OMEHA MHEHHUSIMH.

OsBi1aieHHe YHMBEPCAJIbLHBIMHU Pery/isiTUBHBIMY /1€fiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYLIECTBJIATH CBOK IIO3HABATENIbHYIO JAESTEIbHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JACUCTBUM TpU BBIOJHEHUH YUEOHBIX W HCCIEIOBATEeNIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPeKTUBHBIA COCOO WX pelIeHUs C Y4ETOM IOJY4YeHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIACC
ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs») OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUA O XMMHUYECKON COCTABJISIONMICH E€CTECTBEHHO-HAYYHON
KapTUHBl MHUpa, POJIM XMMHUU B MO3HAHWUU SIBJICHUM MPUPOIbI, B (GOPMUPOBAHUU MBILUICHUS U



KyJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIbHOM TIpPaMOTHOCTH, HEOOXOAUMOW JJisi pelIeHUs
NPaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAaHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIArAlOIINE TTOHATHUS
(XMMUYECKUIl dJIEMEHT, aTOM, OJJEKTPOHHAs 000J0YKa aroMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, (QYHKIIMOHAIbHAS
rpynna, pajukai, H30Mepusi, H30Mepbl, TOMOJIOIMYECKUHN Psill, TOMOJIOTH, YTII€BOJOPO/Ibl, KUCIOPO/
U a30TcofepKalliie COeUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHUs CTpOeHus opranmyeckux BeuiectB A. M. Byrtieposa,
3aKOH COXpPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHH;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKAllie B OCHOBE IOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SBJICHUH, (AKTOJIOIMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30I1aCHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M NPAaKTUYECKOH
JIeSITEJIbBHOCTH YEJI0OBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepPHbIC MPU3HAKU MOHATUHN, YCTAHABIIUBATH UX
B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHS IMPH OMHCAHWU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOW) HOPMYNT OpraHUYeCKUX BEIIECTB U
YpaBHEHUU XMMHUYECKUX PEAKIUil, U3rOTaBIMBATh MOJEINU MOJEKYJI OPraHHMYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh IMPUHAIJICKHOCTh H3YUYEHHBIX OPraHMYECKHX
BEIIECTB [0 HX COCTaBy M CTPOCHUIO K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTuHEHUI
(YrneBoaopobl, KUCIOPO M a30TCOAEPIKALIUE COSAMHEHUS, BHICOKOMOJICKYJISIPHBIE COeIMHEHN),
JaBaTh WM Ha3BaHus 1o cucreMatudeckod HomeHknatype (IUPAC), a Ttakke npuUBOIUTH
TPUBUAJIbHbIE HA3BaHUS OTJENbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIUJICH, AalleTUJIEH,
ATUJIEHTJIMKOJb, IIMLEPUH, PeHO, popMallbAeTUl, alleTaabAeru, MypaBbiHasl KUCIIOTa, YKCYCHAs
KHCJIOTa, OJEMHOBAsl KUCIIOTA, CTEapUHOBAas KHUCJIOTa, TJIH0K03a, (pyKTO3a, Kpaxmal, LEeNI103a,
TJIUIMH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENeIsITh BUAbl XUMHYECKOHW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHMSI TPUMEHSTH IOJIOKEHUS TEOPHUM CTPOEHHUS OPraHUYECKUX
BemecTB A. M. BbyrnepoBa aiisi 0ObsSCHEHHMS 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA TUIHMYHBIX MPEACTABUTEIEH PA3NMUYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH,
STUJICH, TMPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH30J, MeTaHOJ], STaHOI,
STUJICHTJIMKOJb, TIUIEPUH, (EHOJ, aleTalbJerull, MypaBbuHas U YKCYCHAasl KUCJIOTHI, TJIIOKO3a,
Kpaxmall, HeJUII0J03a, aMMHOYKCYCHasl KHUCIIOTa), WIUTIOCTPUPOBATh N€HETUYECKYIO CBSA3b MEXKIY
HUMHU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIHUM C HCIOIb30BAaHHUEM CTPYKTYPHBIX
bopmyu;

c(OpMHUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUYHUKU YTIIEBOJOPOJIHOTO ChIPbsS (HEPTD,
IPUPOJHBIN Ta3, yrojib), cocoObl MX MNepepadOTKHM W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHM MPOBOIUTH BBIYUCICHHS [0 XUMUYECKUM YPaBHEHUSM (Macchl,
00B€Ma, KOJIMYECTBA UCXOJIHOTO BEIECTBA UJIM MPOIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJECTh CUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMUHU IIPU U3YYEHHUH BEIECTB U XMMUYECKHX SBJICHUH (HaOt0qeHHE,



U3MepeHHe, HKCIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUYECKHUE 3HAHUS s
IPUHITHS PELIEHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSA3aHHBIX C BEUIECTBAMH U HX
IIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBWiIa IMOJb30BAHUS XMMHUYECKON mHOCyaol u
1ab0opaToOpHBIM 000PYAOBaHUEM, a TaKXe IMpaBHiia OOpalIECHHs C BEIIeCTBAMU B COOTBETCTBUU C
HMHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH IJIAHUPOBAaTh M BBHINOJHATH XUMHYECKUH OSKCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, MOJIyY€HHUE STUJICHA M U3YYEHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIMU OPraHUYECKUX BEILECTB, J€HATypalusi OeIKOB MPH HArPEeBaHUU,
[[BETHBIC PEAKIHUU OEJIKOB) B COOTBETCTBHH C MPABHIAMH TEXHUKH O€30MAaCHOCTH MpPU OOpaIieHuu
C BelleCTBAaMM M JAOOPAaTOPHBIM OOOPYIOBAaHUEM, IMPEICTABIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (¢opMe 3aliCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKUH U (POopMyIHUpOBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4YaEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCTBA MaccoBOi nHGopmanuu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUN COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH I1eIeCO00pa3HOro
MOBEICHUA B OBITY U TPYOOBOM JHEATEIHLHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
OKPY’KaOIIeW IPUPOJHOM Cpeabl, OCO3HABaThb ONACHOCTb BO3JECUCTBUS HA JKUBBIE OPraHHU3MBI
ONpPENEIEHHBIX OPraHNYECKUX BEIECTB, TOHMUMAas cMbIC noka3arens 111K, noscHATs Ha npumepax
CIocoObl YMEHBIICHUS U MPEAOTBPAILIEHUS X BPEAHOTO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIsE OOy4arolUXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

JUISL CIIETIBIX U CIa0OBHISMIMIMX OOYUYAIOMIMXCS: YMEHUE HCIOJIB30BATh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xumudeckux GopMyi.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4eckasi XuMus» OTpaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOM COCTaBIIAIONIEH eCTeCTBEHHO-HAyYHOH
KapTUHBl MHpa, POJIM XUMHUHU B TO3HAHUM SIBICHUU NPHUPOIbI, B (HOPMUPOBAHHM MBILIUICHUS U
KYyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON JUISl pelIeHUs
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHOMU Cpelie;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIIOJIAratoIie MOHATUS
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIIPHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTb, CTENEHb OKHCIIECHHUS,
XUMHUYecKass CBs3b (KOBaJEHTHAas, HOHHAs, MeTajsIn4yecKas, BOJOPOJAHAs), KpHCTaNTH4ecKas
pemérka,  TUNBl  XUMHYECKMX  pEaKIMH,  pacTBOp,  JJEKTPOJIMTHI,  HEIIEKTPOJIUTHL,
AIIEKTPOJIUTUYECKAs JUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKlInu,
XUMHYECKOE pABHOBECHE); TEOPUUM U 3aKOHBI (TEOpUsI AJIEKTPOJMTUYECKON JIHUCCOLMALINU,
nepuoanueckuii 3akoH /[. . MenzeneeBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TNPEBPALICHUS DHEPIHMM NPU XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHUH, MUPOBO33pPEHUECKHE 3HAHNUS, JIEKAIINe B OCHOBE MOHUMAaHUs MPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKHX SBJIEHUH, (AKTOJIOIMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0€30I1aCHOM HCHOJb30BAHUN BAXXHEHWIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JESTEIIBHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepHbIE MPU3HAKU MOHATUMN, YCTAHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHS MIPU ONMCAHUN HEOPTAHMYECKUX BEIIECTB
U UX MPEBPALICHUN;



c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XMMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBIICHUS
(opMyn BEIIeCTB M YpaBHEHUI XUMHYECKUX peakini, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBHAJIbHBIC HA3BaHUS OT/EIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHbl ra3, yrieKHCIbIN ras,
aMMHuak, raméHasi U3BeCTh, Heral€Has U3BeCcTb, MUTHEBAS COJA, IUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OIpeNessaTh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
3JIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAaJIEHTHAasl, HOHHAs,
METAJIJIMYECKasl, BOJOPOJHAsA) B COEAMHEHUSAX, THUIl KPUCTAUIMYECKOW pPEIIETKM KOHKPETHOI'O
BellecTBa (aToMHasi, MOJIEKYJIApHas, HOHHAasg, MeTa/IM4yecKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIEKHOCTh HEOPTAaHUYECKUX BEILECTB IO
UX COCTaBy K ONpeAeiIEHHOMY KJIAcCy/TpyNIe COCTUHEHUH (MPOCThIE BEIIECTBA — METAUIbl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PacKpbIBaTh CMBICI Neproanueckoro 3akona J1. M. Menzeneesa
U JIEMOHCTPUPOBATh €0 CUCTEMATH3HPYIOLTYI0, O0OBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHUN XapaKT€PU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHYECKHX
snemeHToB 1—4 nepuonoB Ilepuoanueckoil cuctemsl xumuueckux snemeHtoB . . Menneneena,
UCIIOJIB3Ysl TIOHATHS «S-, P-, O-3JICKTPOHHBIC OPOMTAIN», «IHEPreTUYECKHUE YPOBHH», OOBACHSATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEIMHEHUM IO MepuojaM u
rpymnmnaMm [lepuoandeckoit cucteMsl XUMHUYECKUX 3i1eMeHTOB []. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KJIACCOB, IMOATBEP)KIATh CYILIECTBOBAHUE T'€HETHYECKOU
CBA3M MEXJy HEOPraHMYeCKUMHU BELIECTBAMM C IIOMOILIBIO YpPaBHEHUN COOTBETCTBYIOILUX
XAMHYECKHUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATh XUMHUYECKHUE PEAKIUH [0 pPa3InYHBbIM
npu3HaKaM (YUCIy U COCTaBy pPearupyroliux BEIIecTB, TeIoBoMY (D (eKTy peakiunu, n3MEHEHHIO
CTETIEHEH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEaKUUi Pa3IMYHBIX THUIIOB, NIOJHBIE U
COKpalEHHbIE YpaBHEHUS peaklUUid HOHHOTO OOMEHa, y4YUThIBAas YCIIOBHUS, NPU KOTOPBIX 3TH
peaxKuy UayT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIINH, MTOATBEPKAAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IUYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABaTh ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMSI AIEKTPOHHOIO OajlaHca ATUX peaKIuii;

c(OpMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKkIHMHU OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMENIEHHs XHUMHYECKOIO paBHOBECUS B 3aBUCUMOCTU OT
BHelrHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHHMH XapaKT€pPH30BaTh XMMHUECKUE MPOIIECCHI, JIeKaIe B OCHOBE
MPOMBIIIJIEHHOTO TOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTh
npejacTaBieHui 00 OOHIMX HAy4YHBIX NPUHIMUIAX M SKOJOTHYECKHX MpodieMax XHUMHUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yYMEHUH TMPOBOAUTH BBIUYUCIEHHUS C HCHOJIb30BAaHMEM IOHSATHUS
«MaccoBasi JI0JIsl BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOLICHUH ra30B MPU XMMHUYECKUX PEAKIMSIX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 0O0bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOTO 3 deKTa peaklluu Ha OCHOBE 3aKOHOB
COXPaHEHMsI MaCChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOMATh TpaBWja MOJH30BAHUS XMUMHYECKOW TOCYI0N W
1abopaTOPHBIM O00OpYZOBaHUEM, a TaK)Ke MpaBHIa OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJHEHUIO JTA00PATOPHBIX XUMUUYECKUX OIMBITOB;



c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBINOJIHATH XMMHUYECKUH HKCIEPUMEHT
(paznokeHue MepoKCUaa BOAOPOAa B MPUCYTCTBUHU KaTaln3aTopa, ONpPENEICHUE CPellbl pacCTBOPOB
BEIIIECTB C TIOMOIIbIO YHUBEPCATIHHOTO MHAMKATOpA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON peakuy, peakllui HIOHHOTO0 OOMeHa, KaueCTBEHHBIE peaKklluu Ha cynbdar-, kKapOoHart-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHUE SKCHEPUMEHTAIbHBIX 3aJad 10 TeMaM
«Metamuie» u «Hemeramuibl») B COOTBETCTBUM C NPaBWIAMU TEXHUKH O€30MACHOCTH MpHU
oOpalieHny C BeHIECTBaMH M JIa0OpPAaTOPHBIM O00OpPYIOBaHMEM, NPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO JKCIepUMeHTa B (¢opMe 3alucu YpaBHEHHUH COOTBETCTBYIOIIMX pEakuuid u
(dbopMyIupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aAHAIM3UPOBATH XHMHUYECKYI0 HH(POPMALHIO,
M0JIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBAa MACCOBOM KOMMYHUKaLUU, IHTEpHET U Opyrux);

c(OpMUPOBAHHOCTh, YMEHUH COOJIIOJaTh MpaBWJIa SKOJOTHYECKH I1eJIeCO00pa3Horo
MOBEeIeHNUsA B OBITY U TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBb U
OKpYXKarollled MNPUPOJHONW Cpeibl, OCO3HAaBaTb ONACHOCTb BO3JCHCTBUS HAa KUBBIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEUIECTB, MOHMMAasi cMbich mokazatens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE OOy4arolUXcsi C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: yYMEHHUE MPUMEHSIThH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL CIIETIBIX U CIa0OBHISMIMIMX OOYUYAIOMIMXCS: YMEHUE HCIOJIB30BATh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins q1s 3anucu XuMu4eckux Gopmyit.

COJAEP/KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenMeTr opraHM4eckoil XMMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opranndeckux coenunenuii A. M. bytiieposa, eé
OCHOBHbIE N0JI0KeHUsA. CTPYKTypHBIE (OPMYJIbI OpraHMYecKUX BellecTB. ['oMonorus, nzomepus.
XuMHYecKas CBS3b B OPraHUYECKUX COETMHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienne o kiaccu(uKaluy OpraHMYecKHX BellecTB. HoMmeHkiaTypa opraHu4ecKkux
COEMHEHUH (CucTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BAKHEMIIMX MpPEJCTaBUTENIEH KIacCoB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs] BEIIECTB M MX MpEBpallleHUui: 03HAKOMIIEHHE C
o0pa3llaMyi OpPraHMYEeCKHUX BEIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEITUPOBAHHE MOJIEKYI
OpPraHUYeCKUX BEIIECTB, HAOIIOJCHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEIIECTB MIPHU HarpeBaHUU (TJIaBJIEeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AnKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMM psAa. MeTraH M 3TaH — MNpOCTEHIINE
NPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMELCHHUs U TOPEHHS),
HaXO0XJIEHHE B IPUPO/IE, TOTYUCHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN pPsii. DTUIIEH U MPONWIEH — MPOCTEUIIne
NpPEJCTaBUTENIN AJKCHOB: (pU3MyYecKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUAPHUPOBAHUS,
raJIOT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHHUS U MOJIMMEPHU3aLlNN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 uw MetunOyramueH-1,3: CTpoeHHE, BaXKHEUIINE XUMUUYECKHE
CBOMcCTBA (peakuus noauMepusanun). [lonyuyeHne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.



AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUH Psifl. ANETUIICH — MPOCTEHIIIHI
NpPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpPOCHHE, (HU3UUYECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALlMU, TOPEHUS), TOJIyY€HNE U IPUMEHEHUE.

Apenbl. benszon: cocraB, crpoeHue, (GU3MYECKHE U XUMHMUYECKHE CBOWCTBA (peakLuu
rajJJoreHUPOBAHUS M HUTPOBAaHMA), IOJydEHHE W MNpuUMeHeHue. ITonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolUcmea (peakyuu 2aro2eHUposaHusi U HUMpPOSAHUs), NOIyYeHue U
npumenenue.  TOKCHMYHOCTb  apeHOB. l'eHernueckas CBA3b  MEXAY  YIJIEBOAOPOJAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble MCTOUHMKHU YrieBoaopoJoB. IIpupoaHslii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedtp 1 e€ nmpoucxoxaenne. CrocoObl epepadoTKku He(PTU: eperoHKa, KPeKUHT (TEPMHUYECKH,
KaTaIMTHIeCKuil), muponus. [IpoaykTel nmepepaboTku HePTH, UX TPUMEHEHHE B MIPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroJib ¥ IPOIYKTHI €ro nepepadoTKy.

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YCHMs BEIIECTB M MX IPEBPALEHUI: O3HAKOMIICHHE C
oOpa3maMu IuracTMace, KaydykoB M pe3uHbl, koiutekunu «Hedtb» u «Yromb», MomenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOHM3BOJIHBIX, IPOBEACHUE NPAKTUYECKOH pPabOTHI:
IIOJIyYEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boruncnenus 1o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA MJIM MPOJYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU NPOJYKTOB PEaKIUH).

Kucaopoacoaep:xamme opranndeckue coeMHEHUs

[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METaHON M JTAaHON: CTPOEHHE, (HUIUYECKHUE H
XUMHUYECKHE CBOMCTBA (pPEaKkUUM C aKTUBHBIMU METajUlaMH, TaJlOr€HOBOJIOPOJAMHU, TOPEHHE),
IpUMeHeHHEe. BogopoaHble CBA3U MEXy MOJEKYJIaMU CIUPTOB. [IeficTBHE METaHOIAa U 9TaHOJIA Ha
OpraHM3M 4Y€JIOBEKa.

MHoroaTtoMHble CIUPTHI. OTWIEGHTJUMKOIb M TIHULEPUH: CTpOeHHe, (U3NYECKUe MU
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METallaMH, KaueCTBEHHAas PEaKIUs Ha
MHOTOaTOMHbIe CcHUpThI). JlelicTBue Ha opraHu3M uenoBeka. [IpumMeHeHHMe TIIMLEpPUHA U

STUJICHTJIUKOJISL.
deHouI: CTpOeHHE MOJIEKYJIbl, (PU3NYECKHe U XMMUYecKue cBoicTBa. TokcHYHOCTH (peHoa.
[Tpumenenue enona.

Anpaeruapl U kemowusi. DopMalbIerujl, aueTajdbJAETHA: CTPOEHUE, (U3NYECKHue U
XMMHUYECKHE CBOMCTBa (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBIC pEaKIUH),
MIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAas M YKCYCHas KHUCIIOTBI:
CTpoeHHe, PU3NYECKHEe U XUMHUYECKHE CBOMCTBa (CBOMCTBA, 00IIME Ui Kjacca KUCIIOT, PeaKIus
TepudUKanMK), ToidydeHne | npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHI Kak
IPEJCTaBUTENN BBICHIMX KapOOHOBBIX KMCJIOT. MblTa KaK COJM BBICIIMX KapOOHOBBIX KHUCIOT, X
MOIOIIIEE IENUCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U mojucaxapuabl). ['moko3a —
IpOoCTEHIINKA MOHOCaXxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbl, (U3MYecKkue U XHUMHUYECKUe
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcugoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBieHHE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHE B TMpPHPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KAaK U30MEP TITIOKO3HI.

Kpaxman u nemnronosa Kak NpupojHble nosnmmepbl. CTpoeHHE Kpaxmajla U LEUIIOJIO3bI.
dusnueckue 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIpOJIn3, KaUeCTBEHHAs PEAKLUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METOAbl HW3YYEHHs BELIECTB W UX [PEBpAlllEHUN: IPOBEJIEHUE,
HaOJI0IeHNE U OTMCAHKUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBECHHBIC PEAKLIUU



O/IHOATOMHBIX CIIUPTOB (OKHUCIIEHHWE »dTaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeicTBue riunepuHa c ruapokcunom menu(ll)), anbpneruzoB (OKucIeHME aMMHUAYHBIM
pactBopoMm okcuzga cepebpa(l) u rugpoxcunom menu(ll), B3auMoneiicTBue kpaxmanga ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

Boluncnenus 1o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO
BEIIIECTBA MJIH MPOYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUS.

AMUHOKHCIIOTHI KaKk aM(pOTepHbIe OpraHuYecKue coequHeHus. Pu3nveckue U XUMHUUECKue
CBOMCTBAa aMHMHOKHMCIOT (Ha @pUMepe IJIMLKHA). buosornyeckoe 3HAYEHHE aMMHOKMCIIOT.
IMenTuaer.

benku kak mpupoIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuyHasi, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEIKOB: THUAPONU3, JACHATYypauus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKCHepUMEHTAIbHBIE METOAbl W3YYEHMs BEIIECTB W WX MPEBpaIICHUi: HAONIOJACHUE U
OTKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATYypalus OENKOB IMIPHU HArPEBAaHUU, LIBETHBIC PEAKIIUU
OeNKOoB.

BbicokomoiieKkyasipHbIE COeJUHEHHS

OcCHOBHbBIC TOHSATUS XHUMHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJUMEPU3AIINH, CPEIHSS MOJeKyIsapHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMEpPU3altsl U MOJIMKOHACHC AU

OKCHEpUMEHTAJIbHBIE METOJbl M3yYEHHUsS] BELIECTB M UX IPEBpAlllEHUN: O3HAKOMJIEHHE C
o0pa3lamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanuszanus MEXIpPEIMETHBIX CBA3€M NpU M3ydyEeHUU OpraHnyeckod xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4epe3 HCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSITHH, Tak u
MOHSITUMH, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYUHBIH (aKkT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, Kiaccudukauus, NEepUOAUYHOCTb, HAONIOJEHHE, H3MEpEeHHUe, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®uznka: MaTepus, SHEPrusi, Macca, aTOM, JIEKTPOH, MOJIEKYyJia, SJHEPTeTUYECKUI YPOBEHb,
BEIIIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3NYECKUE BEJIMYMHBI U €AUHUIIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHuszMe, (POTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TTOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO NMUTaHUS, MOIOIIKE CPE/CTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHE IMperapaThl, MaTepHalbl U3 MCKYCCTBEHHBIX M CHUHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHUYEeCKUW dJeMeHT. AToM. Slapo artoma, H30TOMBL. JIEKTPOHHAsE 000JOYKa.
DHepreTHyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTanu, S-, P-, d- agementsl. OCOOEHHOCTH
pacnpeaciicHud 3JICKTPOHOB I10 Op61/ITa.H}IM B aToMax JJICMCHTOB IICPBBIX ‘IGTBIpéX Mepruoa0B.
DJeKTpoHHas KOH(UTYpaLUs aTOMOB.



Ilepuonnueckuii 3axkoH u Ilepmogmyeckas cucrema Xumudeckux »dieMentoB J[. U.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKoHA U [lepronueckoi CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUSA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB M0 rPyHnaM 1
nepuoiaM. 3HaueHHe MePUOJUIECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BemiecTBa. XHMHUYECKas CBsI3b. BuJbl XUMUYECKOW CBsI3W (KOBaJEHTHAas
HEeNoJIsIpHasl W TMOJISIpHAasi, HMOHHAs, MeTauimueckas). MexaHu3sMbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMUYECKOW CBs3U (OOMEHHBI M JIOHOPHO-aKLENTOPHBINM). BomopomHas cBsi3b. BameHTHOCTS.
DIIEKTPOOTpULIATENBHOCT. CTeneHb OKUCIeHUs. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MONEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBl KPUCTAIUIMUECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTe 0 AucnepcHbIX cuctemax. VMICTMHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBas A0is
BEILECTBA B paCTBOPE.

Knaccugukanus HeopraHndeckux coearHeHnid. HoMeHKIaTypa HEOpraHWYeCKHX BEIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUHBIM KIIaCCaM.

Xumuyeckass peakus. Kiaccudukamuss XUMHUECKUX pPEaKIUii B HEOPraHUYECKOW H
OpraHMYECKON XMMMU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pPa3iMuHbIX (akTopoB. OOpaTUMbIE pPEaKIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMUSIOIIME HA COCTOSHUE XHWMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTuueckas auccouuanus. CuibHble U ciabble 3yeKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIECTB M MX IPEBpAILECHUN: JEMOHCTpaLus
tabnun «llepuonuyeckas cucreMa xumuueckux saemeHToB JI. U. MenneneeBay, u3ydeHue
MoJiele KpPHUCTAJUIMYECKUX PpelETOK, HaOIoIeHHe U ONHMCAHHME JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3lokeHHWEe TIEepoKCcHJIa BOJOpPOJa B MPHUCYTCTBUU KaTalu3aTopa,
OIPEICIIEHUE CPEbl PAaCTBOPOB BELIECTB C IMOMOULIBIO YHMBEPCAJIBHOTO WHIMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpPOBEACHHE NPaKTHUeCKON paboThl «BiusgHue pa3nuyHblXx (akTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

Pac4€rbl Mo ypaBHEHUSIM XMMHYECKMX PEaKLUH, B TOM UYUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. Ilonoxkenne Hemetannos B llepuoanueckoil cuctemMe XMMUYECKUX DJIEMEHTOB
J. W. MenaeneeBa U OCOOCHHOCTH CTpOeHHs aToMoB. (Du3nyeckue CBOHCTBA HEMETAJLIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XWMHYECKHE CBOWCTBA BaKHEHIIMX HEMETA/IOB (TajJoreHoB, cephbl, a3ora, Gdocdopa,
yriepoja U KpeMHHs) U MX COeIMHEHUH (OKCHIIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOTHBIX
COCTMHCHUIA).

[IprMeHeHne BaXXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne meramioB B lleproanyeckoi cucteme XuMudeckux 3yeMeHToB /1. M.
MenneneeBa. OcOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOmme
¢usnueckue cpoicTBa MeTamwioB. CIUIaBbl METAUIOB. DIEKTPOXUMHYECKUH PpsAJ HANpPsHKEHUH
METaJUIOB.

XWUMHYECKHE CBOWCTBA BaXXHEUIIWX META/UIOB (HATPUM, Kaduil, KaJlblMi, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJ/Ib) U UX COCIMHEHUM.

O611me cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTasIoB B OBITY M TEXHHUKE.



OKCMEepUMEHTAIIbHBIE METO/IbI U3YUYECHHS BEIIECTB U UX MPEBPAIICHUN: U3YUYEHUE KOJUJIEKIUU
«MeTaisl U CIIIaBbl», 00Pa3II0OB HEMETAIIOB, PEIICHUE IKCIIEPUMEHTAILHBIX 3a/1a4, HAOII0ICHUE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCH]IA
QITIOMHUHHMS C pAaCTBOPaMH KHUCIIOT M IIEJI0UYei, KaueCTBEHHbBIE PEAKIIMK Ha KATHOHBI METAJIIOB).

PacuérHpie 3amaun.

Pacuétel Macchl BemecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJMUYECTBY BEIECTBA, MAcCe
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOTMIECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CIH OJTHO M3 BEIIECTB UMEET MIPUMECH.

XHUMHUA U KU3Hb

Ponp xumum B oOecrie4eHUM 3KOJIOTMYECKOM, SHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHEBL. [[oHsATHE 0 HAYYHBIX METOAaX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIUH.

[IpencraBnenuss 06 OOIMX HAYYHBIX MPHUHIMIAX MPOMBIILIEHHOTO MOTYYEHUS BaXKHEHIIIMX
BEIICCTB.

UenoBek B MHpE BEIIECTB M MAaTEpUATIOB: BAXKHEHIINE CTPOUTENIbHBIC MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAacKH, CTEKIO, KEpamMHKa, MaTepHalbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC y10OpEHUSI.

XuMHUsS W 3JI0pOBbE YEJIIOBEKA: IpaBWja HCMOJBb30BAHUS JICKAPCTBEHHBIX IpPENaparTos,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXmpeIMeTHBIX CBsI3ed MpU HU3y4yeHUU OO0Iel U HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSTUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEeHHO-HAYUHbIE TMOHATHS: Hay4YHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHUHTE3, KiacCUpUKAIUA, NEPHOJUYHOCTh, HAOIIOJCHUE, OKCICPUMEHT, MOJCIMPOBAHHE,
HM3MEpEHUe, SIBJICHUE.

®usnka: maTepusi, SHEpPrusi, Macca, aTroM, BJEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
pPaIuoaKTUBHOCTh, MOJICKYJIa, HHEPreTHUECKUH YpPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUUHBI U €JMHUIIBI X U3MEPEHHUSI, CKOPOCTh.

buonorus: kneTka, OpraHum3M, OJ3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOIIaeMbIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMUYECKass MPOMBIILIIEHHOCTh, METAJUTYPTHsl, TPOU3BOACTBO CTPOUTEIHHBIX
MaTepHuaos, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOCTBO, MUIIEeBas MIPOMBIILIIIEHHOCTb,
dapmalieBTUYECKasi MPOMBIIIIEHHOCTD, POM3BOACTBO KOCMETUYECKUX MPENapaToB, MPONU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJIEKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumuun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeJUHeHUs
3.1 Cruptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cnoxuble dGupbI
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3




Hroro no pazneny

Pa3pnen S. BeicokoMoJIeKyIsipHbBIE COeAUHEHUSA

5.1 ITnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Kourpoubnbie IIpakTuyeckue (1uubp )
NMPOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BELIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemerannbl 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTAaHHYCCKHUX )
' BELIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u Ku3Hb
3.1 XuMus ¥ )KU3Hb 4




Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
HNOYPOYHOE INTAHUPOBAHHUE
10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fI[Sy‘ICHl/Iﬂ :)lﬁlc)l:lI;OBaTeanue
padoThI padoThI pecypesI

[IpenMer oprannyeckoil XuMuu, e€ 1

BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpOEHUSI OPraHUYECKUX

coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1

MOJIOKEHUS

[IpencraBnenue o ki1accupuKauu

oprannveckux Beniects. Homenkiarypa 1

(cucremaTtuyeckasi) ¥ TPUBHAIbHBIC HA3BAHUS

OpraHWYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHUE, 1

TOMOJIOTUYECKHH Pl

MeraH 1 3TaH — NpOCTEUIINE 1

MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

OTUIIEH U IPONUIIEH — MPOCTeHIIne 1

MPEICTaBUTENN ATKEHOB

[Ipaktuueckas padora Ne 1. «[lomyuenue 1 1

ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u 1

meTminOytaauen-1,3. [onyuenue




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUILNN MPEJICTABUTEID AJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUYECKOM
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['eHeTnyeckas CBSI3b YII€BOIOPOAOB,
NPUHAIISKANINX K Pa3TMYHBIM KJIaccam
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE ra3bl,
He(Th U MPOAYKTHI € nepepaboTKu

16 KonTpomnpHas padboTa mo pazueny
«YTIIeBOIOPOABD)

17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ U dTaHoJ. BomopoaHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJIb U
TIIALIEPUH

19 ®DeHoJT: CTPOSHUE MOJIEKYJTBI, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruapl: opMaIbAeTUI U alleTAIbISTH/I.
AneToH

91 OMHOOCHOBHEIE TTpeeNIbHBIC KapOOHOBBIE
KHUCITIOTHI: MypaBbHHAs M YKCYCHAS

99 [TpakTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJIEUHOBASI KMCIIOTHI, KaK




MNpEACTAaBUTCIIN BBICIINX Kap60HOBI>IX KHCIIOT

Mp11a KaK COJIM BBICIITHAX Kap6OHOBBIX

24 KHCJIOT, UX MOIOIIee JIeHCTBHE 1
CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 1
3¢upos

26 Kupsl: runponus, npuMeHeHue, 1
Ouosoruueckas pojib KUpPOB
VYTaeBodbl: COCTaB, KiaccuuKaius.

27 Baxueiimme npeacTaBuTeNu: TIIOK03a, 1
dpyxTO3a, caxapo3a

08 Kpaxmait 1 1esuios03a Kak mpupoIHbIe 1
TIOJIUMEPBI
KoHnTponpHas padora mo pazaeny

29 «Kucnopoacoaepxarniyue opraHnuecKue 1
COCIIMHCHUS

30 AMUHBI: METHJIAMUH ¥ aHUJIAH 1
AMUHOKHUCIOTHI Kak aM(pOTepHbIe

31 OpraHUYECKHUE COCAMHEHUS, UX 1
Ounonorudeckoe 3HadeHue. [lenTumb

32 benku xkak npupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

33 OCHOBHBIE TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHT
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[MnacTmacchl, kKayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

11 KJIACC

Ne

Tema ypoka

KoanuyecTBo 4acoB

Jara

DJICKTPOHHBIE




n/n

Bcero

KonrtpoabHbie
padoThI

IIpakTH4eckue
padoThI

HU3y4eHust

uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonnueckuii 3akon u [lepronuueckas
cucTeMa XuMH4ecKux sineMenToB Jl. H.
MenieneeBa, uX CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHECHHH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux ayemenToB /.M. Meneneesa B
pPa3BUTUU HAYKHU

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BopopoaHas cBsizb

BajeHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O MUCTIEPCHBIX cHcTeMaxX. MIcTHHHBIE

" KOJUJIOMJHBIC PACTBOPHI. MaccoBas nois
BCIIICCTBA B paCTBOPC

Knaccudukanmst 1 HOMeHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peaklui B
HEOPraHWYECKON U OPTaHUYECKON XMUMUH.




3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUs U NIPEBpALCHUS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

CkopocTb peakimu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHUE

ITpakTrueckas padora Ne 1. «Brnusaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnekTponauTuueckas aucconuanus. [loustue o
BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakiuu nonnoro oomena. ['maponm3
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.
[TonsiTrie 06 3MEKTPONIM3€E PACIlIaBOB U
pacTBOPOB coJie

13

14

15

16

KoHnTponpHas padora mo pazaeny
«TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHN»

Mertamibl, ux nojoxenue B [lepuoanueckoit
cucTeMe XuMHueckux snementos JI. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue (hu3nyecKue CBONCTBa
METaJIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM Pl
HaIpsKEHUN METAILIIOB

XHUMHUYEeCKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHNN

18

19

XUMHYECKHE CBOMCTBA IIMHKA, JKele3a U uX
COeTUHEHUN

[IpakTuueckas padora Ne 2. "Perenune




AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Metamias»"

20

21

22

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XMMUUYecKux anemMeHToB [1. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

duszndeckne CBOMCTBA HEMETAJIJIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)
XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX
COCIMHEHUN

23

24

25

XuMHYECKHe CBOMCTBA a30Ta, pocodpa 1 ux
COCIMHEHU I

XUMHUYECKUE CBOMCTBA yIiepoia, KpEMHUS U
UX COEOUHEHUN

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCIMHEHUN

26

O0001IeHrEe U CHCTEMATHU3aLHs 3HAHUH 110
Teme «HemeTanmnsr». BeraucineHus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

28

29

[IpakTuueckas pabora Ne 3. «Pemienue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"HemeTtanmist"»

KonTponbhas pabota nmo Temam «MeTamib» u
«HemeTtammnny

Heoprannueckue n opraHu4ecKkue KUCIOTHI.
Heoprannueckue nu opraHu4ecKue OCHOBaHHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB




Poib xuMuu B 00€CIIEUeHHH KOJIOTHUECKOM,

31 YHEPreTHUECKOM U MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTUH MEIUIMHBI
[IpencraBnenust 06 0OMMX HAYYHBIX

32 IIPUHLINIIAX IPOMBIIIEHHOTO MOJIY4E€HHUS 1
BOKHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB

34 X¥MHUS U 3J0pOBBE UEIOBEKA

OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34




