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[Tnanupyemble pe3ynbTaThl OCBOCHHS MPOTrpaMMbl IO XUMUHU
JINMYHOCTHBIE PE3VYJIbTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeamMeTra «XHMHsS» Ha YPOBHE CpEJHEro oOuero ooOpazoBaHuUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPEICTICHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXcs PYyKOBOJCTBOBATHCS B CBOCH N1€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KyJNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpenMera «XHUMHsD JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl [0 pealn3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM UMCIIE B YaCTHU:

1) rpa)k1aHCKOTrO BOCTIMTAHUS:

OCO3HaHUA 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W NPaBOMOPSIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU MPH CO3JIaHUM YUEOHBIX POEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB yU€OHOMN AESTETbHOCTH;

2) NaTpuOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K IpOIecCy TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOIO NPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0ICHHUIHA,
KPONOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
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UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHHE M IMOCTYINKH CBOMX TOBApUIICH € MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) hbopMuUpOBaHUS KYJIbTYPHI 3J0POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, NMOBCEAHEBHOMN
YKU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TpyZIOBOTO BOCITUTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHBHOE Y4YacTHE B pEIICHWH TPAKTUYECKUX 3a/a4 COIHMAIBHON
HaINpaBJICHHOCTH (B PaMKax CBOETO KJIAcca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOoQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 0 XUMHUU;

YBaKEHUS K TPYIY, JIIOJSM TPyZa U pe3ysbTaTaM TPYA0BOU ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TPACKTOPHH OOpa30BaHMS,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHMS IJI00aTBHOTO XapaKTepa HKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOIIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTUYECKHE IMOCIEICTBHUS TPEAPHHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIbTYphl, OIBITa
JeSITeIbHOCTH  OKOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI HMMHU B
MI03HABATEIBHOW, KOMMYHUKATHBHOM M COIIMAILHOM MPAaKTHUKE, CIIOCOOHOCTH U YMEHUST aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) IEHHOCTU HAy4YHOT'O MO3HAHUS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHHMA €€ poiau B (POPMHPOBAHUHU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUHM MEIHIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIb30BaTh M0JydyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUS AenaTb 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAaHUHM II0 XUMUUM B COOTBETCTBUU C >KM3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAIIPEIMETHBIE PE3VJIbTATDI

MeranpenmeTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIEeCcC, CHCTeMa, HAYyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCalibHble  yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisaTuBHBIE), oOecreuuBaroue QopMupoBaHue (YHKIUOHAIBHOW T'PAaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh  OOYYaloLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MeranpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJICHUE YHUBEPCATBHBIMH YYCOHBIMHU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

OgnajieHne yHUBEPCATbHBIMH YU€OHBIMH [TO3HABATEIbHBIMH JICHCTBUSMU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENNbHO (OPMYJIHpPOBaTh M aKTyaJIU3UpPOBaTh MpoOJeMy, BCECTOPOHHE €€

paccMaTpuBaTh,
4
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ONpEACIATh LENU JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble TNPHU3HAKK TIOHATHMM W YCTaHaBIMBAaTb WUX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOLUE TOHATUS AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIC, II0 aHAJOTHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJEJIbHBIC IIPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKLIUM.

2) 6a30BbI€ UCCIIEIOBATENbCKUE ICHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLUH;

dopMynupoBaTh LEIM M 3aJadyd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUYCHHUYECKHX
IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUsI HAOIIOAATh 3a XOAOM IIPOLIECCa, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM MCCIEI0BAaTENbCKOW M IPOEKTHOM JEeSTENIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) pabota ¢ uHpopmanueit:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAX HHoOpManuu (HaAy4yHO-NOMYyJspHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynMpoBaTh 3ampochl U NPUMEHSATH pa3IUYHbIE METOAbl IMpPH IOUCKE U OTOOpe
uH(popMaluu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONPeNeIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAaNbHYIO (popMy IpeacTaBieHus] HHPOpMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $I3bIK B KauyecTBE CpEACTBA MNpH paboTe ¢ XUMUYECKOMH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU I€HCTBUSMU:

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 014 ot 11.03.2026. NcnonHutens: XanbpaxmaHosa O.A. B SINNEKTPOHHbIA
CtpaHuua 5 n3 21. CtpaHnua cosgana: 11.03.2026 13:16 =¥ TATAPCTAH



3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBbI B XOJIE TUAIOTa W/WIIN JUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHTEIHHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIMCH pPe3yJbTaTOB MO3HABATEIBHOW JEATEIILHOCTH, TOJTYYCHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHCHHHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICJOBAHUIO CBONCTB W3y4aeMBIX BEIECTB,
peanu3zanuu y4eOHOTO TpoeKTa W (OPMYJIMPOBATH BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.

OBgajicHre YHUBEPCATBHBIMH PETYJISTHBHBIME JICHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aJITOPUTM JICHCTBHI TIPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3aJad,
BBIOMpATh Hanbosiee F((HEKTUBHBIN CIOCOO UX pEIICHUs C YYETOM TOJYYCHHUST HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEW JEATENHHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOILICHKH.

[MPEAMETHBIE PE3YJIBTATHI

10 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKAOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XWMHUH B TO3HAHWM SIBJICHUH HPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUOHAJHHOW I'PaMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAKTHYECKUX 3a7ady M HSKOJIOTHMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIA  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUST OPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHUA, JIC)KAIIMEC B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX $IBJ'I€HI/II\/'I, q)aKTOJ'IOI‘I/IIIeCKI/IG CBCIICHUSA O CBOfICTBaX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

C(i)OpMHpOBaHHOCTI) yMeHI/Iﬁ BBIABJITh XapPAaKTCPHBIC MMPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIONINE ITOHATHUSA IIPU OIMMCAHUH COCTaBa, CTPOCHUA U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOIUKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
n ypaBHeHHfI XUMHNYECCKUX peaKHHﬁ, H3T0TaBJIMBATh MOJCIN MOJICKYJ OPTaHUYCCKUX BCHICCTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;
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c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAAJIECKHOCTb U3YUEHHBIX OpPraHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KIACCYy/TpyNIe COCIUHEHUI
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllu€ COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
IPUBOANUTH TPUBHMAJbHBIE HA3BAHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITWJIEH, HPOINMUIIEH,
alleTUJICH, STHJICHIJMKONb, TIHLEPUH, (eHOoN, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KMCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApMHOBAs KUCIIOTA, TIIOK03a, (pyKTO3a,
Kpaxmall, [1eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTE YMEHHUS ONPEAEIATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. bytnepoBa a1 00bsACHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XMMHUYECKHE CBOWCTBA TUIIUYHBIX NPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTaH, 3TaH, 3TWJEH, NPONMWJEH, aleTwieH, OyraaueH-1,3, MerwiOyraaueH-1,3, OeHzo,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TIUIEPUH, (PEHOJI, aleTaabAerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBS3b MEXKJIYy HUMU YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMMUYECKHUX pPEaKLUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMYJI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YIJIIEBOJAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
NPOIYKTOB MEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS [0 XUMHUYECKUM YPABHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MNPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM IIPOYKTOB pEaKLUn);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUUI
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsIX, CBSI3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHSMHU IO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OPraHMYECKUX BEIIECTB, JEHaTypalus OEIKOB IpH
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npyu oOpallleHuu ¢ BEIeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEJICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUH U
(GbopMyIMpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWiia SKOJOTHYECKH I1eJIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY XaroIiel MpUPOJHOIN cpenbl, 0CO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
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ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JICHCTBUSA HA OPraHU3M
YEJI0BCKa;

U1 O0YyYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.

11 KJTACC

[IpenmerHbie pe3ynbTaThl OCBOEHHsST Kypca «OOmas W HeopraHMyecKas XUMHsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISAIOIICH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TI'PAaMOTHOCTH, HEOOXOAMMOM s
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOT, S-, P-, d- AIEKTPOHHBIC OPOUTATI ATOMOB, MOH,
MOJIEKyJa, MOJb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass  pemETKa, TUIIBI ~XMMHYECKMX  PEakLMi, pacTBOp,  JJIEKTPOJIUTHL,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAS OUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIM¥, XHMHYECKOE pPaBHOBECHE); TEOPMU M  3aKOHBl  (Teopus
SJIEKTPOJUTUYECKON JauccolManuu, nepuoanueckuid 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/IFI nu HpeBpaHICHI/ISI 3H€pI‘I/II/I HpI/I XUMHUYCCKUX
peaKIII/ISIX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/IIIGCKI/II\/’I SI3BIK XUMUH, MI/Ip0B033peH‘-I€CKI/I€ 3HaHUA,
JeXalye B OCHOBE IIOHMMaHUs IPUYMHHOCTM M CHUCTEMHOCTH XUMHUUYECKUX SBIICHMH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BaHUH
Ba)KHefIHIHX HGOpFaHI/I‘ICCKI/IX BCIICCTB B 6I>ITy 158 Hp&KTH‘-IGCKOfI JACATCIIBHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS MPU ONMUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLCHUM;

C(i)OpMHpOBaHHOCTB YMCHI/II\/'I HUCITIOJIB30BAThH XI/IMI/ILIGCKyIO CI/IMBOJ'II/IKy J1s1 COCTaBJICHUA
dopMysl BEIIECTB W YpPaBHEHUM XHMUYECKUX PEAKIUIl, CHUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHMYECKHX BeIIECTB (YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, Tami€Has HW3BECTb, HEraméHas W3BECTb, MUTHEBAs COJMA, IUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OTMPEACIIATh BAJICHTHOCTD U CTETICHh OKUCJICHHS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aToOMHas, MOJIEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYyIIe COeTnHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUW  XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cuctemMbl XUMUYECKHX di1eMeHToB /. M.
MenpeneeBa, UCHONB3Ysl MOHATHS «S-, p-, d-DJIIEKTPOHHBIE OPOUTAINY, «IHEPrETHUECKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB U UX
COEIMHEHUH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHnToB [, U.
MeHpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, TMOJTBEPkKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MKy HEOPraHWYeCKHMMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IAIHBIM
npu3HaKkaM (YHUCIy W COCTaBy pearupyroluxX BeHIECTB, TEINIOBOMY 3(PQEeKTy peakiluH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3ITUYHBIX THIIOB, MOJHBIC
U COKpalIEHHBbIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, yUYUTHIBAs YCIOBUs, MPU KOTOPBIX 3TU
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI PACKpPBIBATHh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
PEaKIMK MMOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMENICHUS XHMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle artense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKaIue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MPEACTaBICHU 00 OOIMIMX HAYYHBIX MPUHIMIIAX W SKOJOTUUECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJNisS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BEIIECTBA WJIM 00bEMaA ra30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIUIOBOTO 3(deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIB30BaHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHUEe TEpOKCHUIAa BOAOPOJa B MPHCYTCTBUHM KaTalM3aTopa, OMPEIEICHHUE Cpebl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOM PpEaKI[MH, PEaKIMd HMOHHOTO OOMEHA, KadyeCTBEHHBIC pPEaKIMu Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amady mo temaM «Mertamney U «HemeTamnel») B COOTBETCTBHHM C NPaBHJIAMHU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPEACTABIAThH
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pe3yNbTaThl XMMHYECKOTO SKCIEpHUMEHTa B (hopMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
NOJTy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpEelICTBa MAacCOBOW KOMMYyHHKanuu, HHTepHeT u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHs CBOErO 370POBbS U
OKpY Karollel MPUPOJHON Cpe/bl, 0CO3HABATh ONACHOCTh BO3/CHCTBUS HA XKMBBIE OPTraHU3MBI
OIpeIeIEHHBIX BEUIECTB, MOHUMAas cMbIch mokaszarens I1JIK, moscHATe Ha mpuMepax CrIocoObI
YMEHBUICHHUS U MPEIOTBPAILCHHS UX BPEJIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa;

JUI OOYYaroIMXCsl ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMHUCCKHX SBJICHUI;

JUIL CIeNbIX W CHa0OBHIAIIMX OOYYaIOUIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins i 3anucu XuMu4eckux popMyIL.
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Conepxanne yaeOHOTO IpeaMeTa
10 KJTACC
OPTTAHNYECKASA XUMUA

TeopeTnueckne OCHOBBI OPraHUYECKOU XUMHUU

[IpenMer opraHM4ecKOod XMMHHU: €€ BO3HUKHOBEHHUE, PA3BUTHUE U 3HAYCHHE B IIOJYYCHHH
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHus opraHuueckux coequnenuii A. M. bytieposa, eé
OCHOBHBIE TOJOXKeHUsA. CTPYKTypHBIE (POPMYJIBI OPTaHUYECKUX BEIIECTB. ['oMonorus, u3oMepus.
XuMudeckas CBsI3b B OpraHU4ECKUX COCIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccu(UKaLuMu OpraHMYecKuX BellecTB. HoMmeHkaTypa opraHu4eckux
COEMHEHMH (cucTeMaTHYecKas) U TPUBUAIbHbIE HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMS BEILIECTB M MX IPEBPALLECHUI: O3HAKOMIICHHE C
o0pa3llaMu OpPraHUYECKUX BELECTB M MaTepualaMd Ha MX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPTraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHHIO
OpPTaHUYECKUX BEUIECTB NIPU HArpeBaHWU (IUIaBIICHHE, OOYTIIMBAHHE U TOPEHHE).

YrieBogopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeraH W 3TaH — IpocTedune
MIPEJICTAaBUTENIN AJTKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEAKIUU 3aMEIICHUS U TOPCHHS),
HaxX0XJ/IEHHUE B IPUPOJIE, IOJIYyUEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUI pPsiA. DTUIEH U NPONWIEH — NPOCTEHIINE
IIPEJCTaBUTENIN AJKEHOB: (U3MUECKUe M XMMHUYECKHE CBOMcTBa (peakuuu TUAPUPOBAHUS,
raJOreHUPOBaHUS, THAPATALlUH, OKHCICHHUS U TIOJIMMEPU3ALINH ), TOJTYUYEeHHUE U IPUMEHEHHE.

Anxaguensl: OyrtaaueH-1,3 u MmerunOytanueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakius noiauMmepusannn). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJNKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALETHIIEH — MpocTeHInit
IPEJCTaBUTENb AJKHMHOB: COCTaB, CTpPOeHHE, (U3NYECKHEe U XUMHUYECKHE CBONCTBa (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJyUYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAaHUS M HUTPOBAHHUA), IOJlyue€HHE U TpUMEHeHHue. Jonyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue ceoUCmMea (peakyuu 2ano2eHuUposanus U HUMpPOBAHUS), NOJYYeHue U
npumernenue.  TOKCHYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJI€BOJOPOAAMH,
MPUHAJIEKAITIMU K Pa3IU4YHbIM KJaccaM.

[TpupoaHble MCTOUHUKHU YIJIeBOJOpoJoB. [IpuponHblii ra3 M momyTHble He(TAHBIE Ta3bl.
Hed1s u e€ mpoucxoxaenue. Crioco0sl nepepadboTku He(TH: Meperonka, KpeKHHr (TEpMUYECKUH,
KaTaauTH4eckuit), nuponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0paslaMu IuIacTMacc, KayuyykoB U pe3uHsl, koiuiekuuu «Hedte» n «Yrompy, MonenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEJIEHUE HPAKTUYECKOW pabOoThI:

MOJYYEHHUE ITUJIEHA U U3YUYECHHE €TI0 CBOMCTB.
PacuérHble 3amaun.
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Brruucienus mo ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIUH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnoponcoaepxamue OpraHn4ecKue COeAMHEHUS

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M JTAHON: CTpPOEHHE, (U3NYECKUE WU
XMMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMM METajulaMH, TajlOT€HOBOJOPOAAMH, TOPEHHE),
IIpUMEHEHHE. BonopoIHbIe CBSI3M MEXAYy MOJIEKYJIaMH CIIMPTOB. JlelicTBUE METaHOJIa U ATAHOJIA Ha
OpPraHM3M YEJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUE, (U3NYECKHe |
XMMHUYECKHUE CBOMCTBA (B3aMMOAECMCTBHE CO LIEIIOYHBIMM METaJlIaMH, KaueCTBEHHAsl PEaKlMs Ha
MHOroaTOMHble cnuptThbl). /JlefictBue Ha opraHusm uyenoBeka. llpumeHeHue minuepuHa U
STHJICHIJINKOJIA.

@deHoI: CTpOCHHE MOJIEKYJIBbI, (PU3NYECKHE U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U kemownvli. DopMmanbleruj, aueTaIbJerua: CTpoeHHe, (u3nyeckue u
XMMUYECKHE CBOWCTBA (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHbBIC pEaKIUH),
[I0JIy4E€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHUCIIOTBI:
cTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOIIMe JUI Kilacca KUCIOT, peaKius
sTepuUKalMM), MoaydyeHHe U npuMeHeHue. CTeapuHOBass M OJEMHOBas KHUCJIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, MX
MOIOLIEE JCHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['MIposin3 CIOXKHBIX 3(QHUPOB.
XKupsl. 'maponns xxupos. IIpumenenne xupoB. bruonoruueckas poiib KUpOB.

VYraeBoasl: cocTaB, Kilaccu(uKanus yriaeBoJoB (MOHO-, M- U Mojucaxapuibl). [noko3a —
MPOCTEHIINA MOHOCaXapua: OCOOEHHOCTHM CTPOEHHS MOJIEKYNbl, (PU3NYECKHME U XHMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(Il), oxkucieHnrne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOKE€HHE TJIIOKO3bl), HAaXOXJICHHE B IMpPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. otocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemntonosa kak NnpupojHble monuMmepbl. CTpoeHHE Kpaxmala U ILEJUIIOJIO3BL.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJAbl HW3YYEHHs BELIECTB M MX MPEBPALICHUI: NPOBEACHHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKUCJIEHME OdTaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelicTBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (OKHCIIeHHE aMMHUAYHBIM
pactBopoMm okcuga cepebdpa(l) u rugpoxcunom menu(Il), B3ammoneiicTBre Kpaxmaia ¢ HMOJOM),
MIPOBE/ICHUE MPAKTHUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIOTHI.

Pacuérnble 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA MJIU MPOYKTA PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozepKaliue OpraHn4ecKue COeIMHEHMS.
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AMHHOKHCIOTH Kak aM(pOTepHbIe OpraHNYecKue coequHEeHUs. PU3NUECKUe U XUMHUECKUE
CBOMCTBa aMMHOKMCIOT (HAa MNpUMepe TIiuIuHA). buojormyeckoe 3HAUEHHWE AMHUHOKHUCIOT.
IlenTnael.

benkn kak HpUPOAHBIE BBHICOKOMOJIEKYJISIPHBIE coeluHEHHUA. llepBuuHas, BTOpHYHas H
TpeTUYHasi CTPyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JCHATYypallus,
KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOJbl M3Y4EHHUs BEIIEeCTB M MX IpeBpalleHuil: HaOIoAeHuE U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: JE€HATypalus OEJIKOB IIPU HArpEBaHUH, LIBETHBIE PEAKLIUU
0enKoB.

BbIcOKOMONEKYJIIIpHBIE COEMHEHMS

OcCHOBHbBIE TIOHATUS XHMHUU BBICOKOMOJIEKYJIAPHBIX COCAMHEHHN: MOHOMED, IIOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb IIOJUMEPHU3ALMH, CPEIHAA MOJIEKyIsApHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MOJIMMEPU3ALIUS U TOJUKOHICHC AL

DKClepUMEHTAIbHBIE METOJbl HM3YYEHMs] BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MeXNpeaMETHBIX CBs3€l NpU M3y4YeHUM opraHuueckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSATHH, TaK W
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO1u11e ecTeCTBEHHO-HAayUHbIE IMOHATHA: SIBICHUE, HAY4YHbIH (DaKT, MIIOTE3a, 3aKOH, TEOpus,
aHauM3, CUHTE3, Kiaccu(uKauusi, MEePUOAUYHOCTh, HAONIONEHUE, HW3MEpEHHE, HKCIIEPHUMEHT,
MO/JIEJINPOBAHUE.

@dusuka: MaTepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SJHEPIeTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3MYECKHe BETMYMHBI U €AMHUIBI UX
U3MEpEHUS.

buonorus: xnerka, opranusM, Ouochepa, oOMEH BelIeCTB B oOpraHusMme, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPbI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorHsA: NUILEBBIE NPOAYKTHI, OCHOBBI PALIMOHAIBHOIO NMUTAHUS, MOIOIIHAE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBbI XUMUU

XuMuyeckuil aneMeHT. AToM. Sapo aroma, U30TONBL. JEKTpOHHas 00OJIOYKA.
DHepreTuveckre ypoBHH, MOAYpOBHH. ATOMHBIE OpOuUTaiu, s-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripesielieHusl 3JEKTPOHOB MO OpOMTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DNeKTpoHHas KOH(UTYpaLUs aTOMOB.

[lepmonnueckuit 3akoH u Ilepmoamueckas cucrema xumuyeckux snementos /[l WM.
Menpeneena. CBs3b nepuoanyeckoro 3akoHa u [lepuonnyeckoil cUCTEMbl XUMHUECKUX 3JIEMEHTOB
. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
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CBOMCTB XUMHUYECKUX IJIEMEHTOB M 00Pa3yeMbIX HMH MPOCTHIX M CJIIOXHBIX BEIIECCTB [0 IpynnaM 1
nepuoaM. 3Ha4eHUE NEPUOTUIYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKas CBsI3b. Buapl XuMudeckoil cBsi3u (KOBaJCHTHAas
HEeMoJIsIpHas W TMOJspHAas, HMOHHAs, MeTajiudeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJIEHTHOU
XUMHUYECKON CBs3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BaleHTHOCTH.
DneKkTpooTpulaTeabHOCTh. CTeneHb OkucieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKyISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o mucnepcHbIXx cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10is
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coequHeHuil. HomeHknatypa HeopraHM4eCKHX BEIIECTB.
I'enernueckas CBs3b HEOPTAHUYECKUX BEUIECTB, IPUHAJICKAINX K PA3JIUYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccupukanus XUMHYECKHMX pEaKIMd B HEOPraHMYECKOW |
OpraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMSI MAacChl BELIECTB, 3aKOH COXPAHEHUs U IPEBPALLICHUS
SHEPTUH NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuy, €€ 3aBUCHMOCTh OT pa3iIu4HbIX (GakTopoB. OOpaTHMbIE peaKIuu.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIME HA COCTOSHHE XHUMHUYECKOTO PAaBHOBECHA.
[Tpunumn Jle [larense.

OnekTponuTuyeckas auccoruanus. CuibHble W ciadble 3MeKTpoluThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DOKCIepUMEHTaIbHbIE METOAbl H3YUYEHHs BEIIECTB M HX NPEBPAILCHUN: JI€MOHCTpanus
tabmun «llepuonuueckass cucrema xummudeckux osyeMmeHtoB J[. V. MengeneeBa», uzyuyeHue
MoOJIeTiell  KPUCTAJUIMYECKUX PEmIETOK, HaOMIoJAeHHe U OMHCAaHHE JIEMOHCTPAI[MOHHBIX U
Ja00OpaTOPHBIX OMBITOB (Pa3jOKEHHE TEPOKCHAA BOAOPOJa B TPHUCYTCTBUH KaTalld3aTopa,
ONpPEACIICHUE CpPEllbl PAacTBOPOB BEIIECTB C IMOMOIIBI) YHHBEPCAIBHOTO WHJAMKATOPA, PEaKUUU
MOHHOTO OOMEHa), TPOBEACHHE MPAKTHUYECKOH paboThl «BnusHHEe pa3nuyHbBIX (QaKTOPOB Ha
CKOPOCTb XUMUUYECKOU PEAKLIUM.

Pacuérnebie 3anaun.

Pacuérel o ypaBHEHUSAM XUMHUYECKUX PEAKIMd, B TOM UYUCIE TEPMOXMUMHYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBas JI0JIS BEIIECTBAY.

Heoprannueckast xumust

Hewmeramnsl. [lonoxxenne HemetamioB B Ileproanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpoeHHsI aToMoB. Dusnyeckue CBOWCTBa HEMETAJUIOB.
AnnoTtponusi HEeMeTauIoB (Ha puMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETa/NIOB (TaJloTeHOB, Cepbl, a3zoTa, (docdopa,
yrlIepo/ia ¥ KPEeMHUS) U UX COSAUHEHUN (OKCHIOB, KHCIOPOICOAEPKAIINX KHUCIOT, BOJOPOIHBIX
COCIMHECHHU ).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAIIOB U UX COEUHEHUHN.

Meraiubl. [lonoxenne meraiuioB B [lepuoanueckoit cucteMe XuMuueckux 3yemMeHToB . 1.
MenneneeBa. OcoOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOmme
¢usnueckue cBoiictBa MeTayuioB. CIlaBbl METAJUIOB. DJIEKTPOXUMHUYECKHHM psl HampsKeHUi

METAaJIJIOB.
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XUMHYECKHE CBOWCTBA BAXKHEWILIMX METAUIOB (HATpUM, Kajaui, KalblUid, MarHui,
QTIOMUHUN, IMHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHUM.

O6mume crmocoOsb! mosydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHUKE.

DKCIepUMEHTAIIbHBIE METOIbl U3YUYECHUS BEUIECTB U UX MPEBPAIICHUN: U3yUYCHUE KOJUICKIIUU
«MeTaisl U CIJIaBbD», 00pPa30B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTAILHBIX 3a/1a4, HAO0IeHUE
U ONHCAHHE JEMOHCTPAIMOHHBIX U J1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCH]IA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT M IIEI0UYeH, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnsie 3amaun.

Pacuérel macchl BemiecTBa Wik 00bEMa ra3oB 10 W3BECTHOMY KOJIMUECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, pacuéThl MacChl (00BhEMaA, KOTMUYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 00ECHICUCHUH SKOJIOTHMUYECKOM, SHEPreTUYeCKOW W TMUIIEBOH OE30MMacHOCTH,
pa3BuTHM MeauUMHBL. [[OHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBienust 00 OOUIMX HAYYHBIX MPUHIUIAX POMBIILICHHOTO MOTYYEHUS Ba)KHEHUIINX
BCIIIECTB.

UenoBek B MHUpE BELIECTB M MaTEpPUAJOB: BAXKHEUIIME CTPOUTENBHBIE MaTEpPHUAIbI,
KOHCTPYKUHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepHalibl [IJIs SJIECKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKUe U MUHEpaIbHbIEe y100pEHHUS.

XuMHUd W 30pOBbE YEJIOBEKA: IpaBWjia HCMOJb30BaHUS JIEKAPCTBEHHBIX MPENapaTos,
MpaBMIa OE30MMACHOTO MCIIOIH30BAHUS MPENapaToB OBITOBOM XMMHH B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXIpeIMETHBIX CBSI3€d MPU M3yUeHUU OOIIel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUHN, TaK U
MOHATUH, ABJISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHATUS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIHU3,
CUHTE3, KiIacCHpUKAIMA, TEPUOJUIHOCTh, HAOIIOIEHUE, OSKCIEPUMEHT, MOJEINPOBAHHE,
HU3MEpEHHUE, SIBJICHUE.

®dusuka: marepus, JHEpPrus, Macca, aToM, DJIEKTPOH, INPOTOH, HEUTPOH, HMOH, H30TOII,
PaINOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NMUECKUE BETUUMHBI U €JMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opraHmsM, O3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadmusi: MuHEpaBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XuMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPIusi, MPOWU3BOJCTBO CTPOUTEIIbHBIX
MaTepUalIoB, CENTbCKOXO3SMCTBEHHOE MIPOU3BOCTBO, MHIIEBAs [IPOMBIIUIEHHOCTb,
(dapmalieBTHUECKasl TPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MAaT€PUAJIOB, SJIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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10 KJIACC
KonuuecTBo wacos
Ne HaumenoBanue paznenos u Kourpo Ilpaktn  OneKTpoHHBIE (LH(PPOBLIE)
n/n TEM IIPOIrpaMMbL Bcero JILHBIE yecKue 06paBOBaTeJIbHBI€ PECYPChI
paboTel  PabOTHI
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHUYECKON XUMUU
[IpeameT opranuveckoit https://lesson.edu.ru/lesson/a
L1 xumun. Teopus cTpoeHUs 3 913d191-5ele-4e24-ac02-
OpPraHUYECKUX COCTMHEHUM efb16fa49t6a?backUrl=%2F
A. M. bytneposa 04%2F10
Wroro no pazneny 3
Paznen 2. YraeBonopo bl
https://lesson.edu.ru/lesson/a
)1 [IpenenbHble yraeBogopoOabl ) 913d191-5ele-4e24-ac02-
— aJIKaHbI efb16fa49t6a?backUrl=%2F
04%2F10
Henpeenbisie https://lesson.edu.ru/lesson/a
2.2 YTJIEBOJOPO/bL: AJIKEHBI, 6 1 913d191-5ele-4e24-ac02-
efb16fa49t6a?backUrl=%2F
aJIKaIMCHBI, AIKUHBI 04%2F10
https://lesson.edu.ru/lesson/a9
)3 Apomaruyeckue ) f3d191-5ele-4e24-ac02-
YTJIEBOJOPObI efbl16fa49f6a?backUrl=%2F0
4%2F10
T T r— https://lesson.edu.ru/lesson/a9
r4 JITIeBOJOPOIOB H HX 3 | 3d191-5ele-4e24-ac02-
HepepaGoTka efb16fa49t6a?backUrl=%2F0
4%2F10
Hroro no pazaeny 13
Paznen 3. Kucnopoacoaepxanme OpraHM4ecKie COeIMHEHUS
https://lesson.edu.ru/lesson/a9
£3d191-5ele-4¢24-ac02-
3.1 Cmaprsi. derion 3 efb16fad9f6a?backUrl=%2F0
4%2F10
3.2 Ansneruasl. Kap6oHoBbie 7 1 https://lesson.edu.ru/lesson/a9
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KUCIOTHI. CIOXKHBIE dPUPHI

3.3 VYrneBoasl 3 1

Hroro no pazaeny 13

Paznen 4. AzoTconepxaiiyie OpraHMuecKue COeIMHEHUS

41 AMUHBI. AMUHOKHUCIIOTHI. 3
’ Benku

Wroro no pazneny 3

Paszpnein 5. BeICOKOMOJIEKYIISIPHBIE COEIUHEHNUS

[Tnactmaccel. Kayuyku.

5.1 2
Bosiokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 14 )
I10 ITPOTPAMME
11 KITACC
Ne HaumenoBanu KonndectBo yacoB
e pasenoB H
n/ Tem Bcer  Kontponsn  Ilpakrtuueck
i 0 ble pabOTHI ue paboThl
IPOTPaMMBI

Pazgen 1. TeopeTnueckue 0OCHOBbI XUMUU

3d191-5ele-4e24-ac02-
efbl6fa49t6a?backUrl=%2F0
4%2F10

https://lesson.edu.ru/lesson/a9
£3d191-5ele-4¢24-ac02-
efb16fa49t6a?backUrl=%2F0
4%2F10

https://lesson.edu.ru/lesson/a9
f3d191-5ele-4e24-ac02-
efb16fa49t6a?backUrl=%2F0
4%2F10

https://lesson.edu.ru/lesson/a9
£3d191-5ele-4¢24-ac02-
efb16fa4916a?backUrl=%2F0
4%2F10

DnexTpoHHbIe (1M POBLIE)
o0pa3oBaTeNbHbIE PECYPCHI

Crtpoenue
aTOMOB.
epomdec https://lesson.edu.ru/lesson/20b1
HOIUYECK
O cpuon ; df2e-6ced-435b-b6de-
. uit 3aKOH U
5155d30a45fa?backUrl=%2F04
ITepuognueck
as cucTema
XUMHUUYECKHX
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3j1eMeHTOB /I.
.
Menneneena

Crpoenue
BEIIIECTBA.

1.2 4
MHoroo6pasu

€ BEIIECTB

XUMHYECKUE
1.3 6
peakuuu

Uroro no pazneny 13

Pasnen 2. Heoprannyeckas Xxumus

2.1 Meramist 6

2.2 Hemertamnsl 9
CBs3b
HEOPTaHUYECK

2.3 X " 2
OpraHUYECKH
X BEIIECTB

Hroro no paszneny 17

Pasnen 3. XuMus 1 )XU3Hb

https://lesson.edu.ru/lesson/20b1df
2e-6¢ce4-435b-b6dce-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1df
2e-6¢ce4-435b-b6dce-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1df
2e-6¢ce4-435b-bb6dc-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1df
2e-6ce4-435b-bb6dc-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1df
2e-6ce4-435b-bb6dc-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1df
2e-6ce4-435b-bb6dc-
5155d30a45fa?backUrl=%2F04%
2F11

https://lesson.edu.ru/lesson/20b1
df2e-6ce4-435b-bbdce-
5155d30a45fa?backUrl=%2F04
Y%2F11

https://lesson.edu.ru/lesson/20b1

31 Xumus u 4 df2e-6¢ce4-435b-b6dc-
' KH3Hb 5155d30a45fa?backUrl=%2F04
%2F11
Hroro mo pazneny 4
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Jluct cornacosanua k AokymeHTy NQ 014 o1 11.03.2026
MunumnaTop cornacoBaHua: XabpaxmaHosa ®.A. [upexTop
Cornacosanue uHuyuunposaHo: 11.03.2026 13:16

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 XainbpaxmaHosa ®.A. Moanucano
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