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IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUU HA
FA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
IpoTrpaMM CpPEAHEro OOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS NMPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011Ero 00pa30BaHus BbIIEIICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00y4EHHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESTENBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH )KU3HECHHBIE IIAHBI.

JIn4HOCTHBIE PE3yabTAThl OCBOCHHUS NPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHM, COL[MOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOTo OOIEeCTBa,
OPUHATBIMH B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMsI, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00yYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUeOHO NesSTeTbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;
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YBKEHHUS K IpOIecCy TBOpPUECTBA B 00JACTH TEOPUM M MPAKTUUYECKOTO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHUS HAYKU €CTh PE3YNbTaT JJIMTEIbHBIX HAOIIOJACHUMN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpecCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINU3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHAMBUAYATHHON TpaeKTOpUU 00pa3zoBaHus, OyayIien
MpoQeCCuu U pean3alud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PaIrMOHAIBHOTO MPUPOIOTOIH30BAHNS,

AKTHBHOTO HETPUSTHS IEHCTBHUMA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHMYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
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c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€ poinu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUU IIEJIOCTHOTO MPEJACTaBICHUS 00 OKpYKaroleM
MHUpPE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAINpPaBJICHHOCTH M Ba)XHOM POJM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOM
KYJIbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreYeHn: YCIOBHH yCIEUTHOTO TPY/Aa M SKOJIOTHYECKH KOMGPOPTHOM KU3HU KAXKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS JaHHBIX
C LEJbIO MTOIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATeIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

HMHTEpeca K 0COOGHHOCTSIM TPYZa B Pa3IMUHBIX cepax mpodeccnoHalbHOM NesITENbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeranpenmeTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILIMHAPHBIC
(MexmpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOIIIE LEJTOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAy4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHeE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTeldbHbIE,  KOMMYHHMKAaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIOCOOHOCTh ~ OOYYaOLIMXCS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJiajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1 CTBUSIMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
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ONpEACIATh LENU JAEATEIbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUHM HX JOCTH)KCHHSA,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIME TOHATUS AJIs1 OOBACHEHUsI OTJICNIbHBIX (PAKTOB U SIBJICHUIA;

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

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkIEHUS (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMHUYECKOM peakuud — 0pU peleHUH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXJICHUI;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
INPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh 0O0OOMIEHHS W BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-IOMYJSIpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUOB U (hOPM MPECTAaBICHUS, KPHTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $I3bIK B KauyeCTBE CpEACTBA INpU pPabOTe C XUMHYECKOU
uHpopMaLKel: MPUMEHATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU:
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3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOUl TeMbl B XOJI¢ AMAJIOra W/WIH JUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU  BBIIOJHEHUM XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XOJ€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ NeNu U 3aJla4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii arOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs» OTPAXkKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOIN COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWU SIBJICHUW TPHUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIIOYAECT: OCHOBOIOJIATarOUINe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHATIbHAS TPYMMa, pauKan, H30MepHus, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHMS, JICKAIIUE B OCHOBE ITOHUMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJIOTHUUECKHUE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCIIOIh30BAHUH BAKHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHbIC MPU3HAKH MMOHSATHI, yCTaHABIUBAThH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUH XMMHUUYECKUX PEAKIN, U3rOTABIMBATh MOJAEIN MOJEKYJ OPTaHMYECKHX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS;
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c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OpPraHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXkAIUE COENMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIMUIIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEPHUH, (eHoi, (opMalbIeTya, aueTaabAerH], MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOEHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTAaBUTENICH PA3IMUHbIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbIeru/l, MypaBbHHasl U yYKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOYHUKHU YTIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH TPOAYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIK MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUHI
(HaOmofeHne, U3MEepeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKe MTPaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATh XUMHUYECKUN SKCHEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHHM, MOJyYEHHE STHIIEHA M M3yYEHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPTraHNYECKUX BEIIECTB, I€HATYpaLus OSJIKOB TP HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1a0OpPaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3YIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (Cpe/ICTBa MaccoBoil HHpopmanuu, UHTEpHET U ApYyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs U
OKpY>Kalolllel NpUpOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha YKHUBBIE OpPraHU3MBbI
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OTIpeIeIEHHBIX OpPraHMYECKMX BEIIecTB, MOHMMAas cMblica mnokaszarens [1JIK, moscaate Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

Uil 00y4aroUIMXCsl C OrpaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBSI: YMEHHE MPHUMEHSITH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METO/JaX IO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUII,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIINXCS: YMEHHUE UCTIOB30BaTh PEIbeHO-TOUCUHYIO
cucremy o0o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHuyecKasi XMMUs» OTPaKaloT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XMMHH B TMO3HAHUU SIBICHUU MPUPOJbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsi pelieHus
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATIU ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelIETKAa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpAllleHUs DHEPTHH TPU XUMHUYECKHX PEaKIMiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH M 0€30IaCHOM HCIOJIb30BaHUHM Ba)KHEWIIMX HEOPTaHWYECKUX BELIECTB B
OBITY U IPAKTHUYECKOHN JEATEeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIBb30BaTh COOTBETCTBYIOIIME MOHSATHS MpPHU ONHUCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJMUKY JJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHMSI OTIEJIbHBIX HEOPraHMYECKHX BeLIeCTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BeCTh, Herali€Has H3BeCTb, NUThEBas COJa, MUPHUT U
JpyTHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAs,
MeTaJIJINYecKasi, BOJOPO/AHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHAs, MOHHAs, METAaJUIMUecKas), XapakKTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIIIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHul (pOoCThle BEellecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);
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c(hOpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tepuoaudeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHnpeneeBa, HUCHONB3Ys MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTAINY», «IHEPTETHUSCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIHME XUMUIECKIE CBOHCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS PeaKIUi pa3InYHbIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PeakIuu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJNisl BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BEMIECTBA WJIK 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TETUIOBOTO 3 (DeKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTallM3aTopa, OMpEICIICHUE CpPeJlbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIuu, PEaKIMd HWOHHOTO OOMEHa, Ka4eCTBEHHBIC pPEaKIuu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady no temaM «Mertamie» U «HemeTamnasl») B COOTBETCTBHM C MpPaBHIAMH TEXHUKU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000PYyI0BaHUEM, MPEICTABIIATh

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 126 ot 24.06.2024. UcnonHuTens: MbagynnuH 3.9. 0 AIEKTPOHHbINA
CrpaHunua 9 n3 23. CTpaHnua cosgaHa: 24.06.2024 10:56 =¥ TATAPCTAH



pe3yapTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOIIHUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALIUU, IHTEpHET U IPpYTuXx);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpYXarollled NPUPOJHOM cpenibl, 0OCO3HABaTh ONACHOCTh BO3/CHCTBHS HA KMBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4aroluXcs C OINPAHMYECHHBIMHA BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL CTIETIBIX U Ca00BUASIINX O0YJAIOMIMXCS: YMEHHUE UCTIOJIb30BaTh PeabeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.
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COJAEP)KAHUE ObYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (DOpPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4eckas) ¥ TPUBHAIbHBIE HA3BAaHUS BAKHEHIIINX MTPE/ICTAaBUTENEH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAOMIOJACHHE U ONHCAHHE JCMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe M XMMUUYECKUE CBONCTBA (peaKIny 3aMeIIeHUs U TOPEHNUS),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
MPEJICTAaBUTENIN QJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTUYECKUH psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (puU3MUECKHUE€ M XUMHUUYECKHE CBOWMCTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJAMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpoaykTel mepepaboTku HedpTH, HUX MNpUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, KoJulekiuu «HedTs» u «YToabp», MoenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.
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Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamme opranndeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOCHHUE, (U3HUECKHUE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METajUlaMH, IaJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIEIOYHBIMUA METAJNIAMH, KaYECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJIS.

@DeHOo: CTPOSHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHona.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbIETU]: CTpPOCHHUE, (u3MUecKkue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIHE JUIS KJTacca KUCIIOT, PEaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaKk COJIM BHICIIUX KApOOHOBBIX KUCIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoseicTBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuaduHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozericTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WIIM MPOTYKTa PEAKILIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuMepe TIIUIMHA). buojormueckoe 3HAYeHHWE AMHHOKHUCIIOT.
ITenTuner.
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benku kak mpupoJHBIE BBICOKOMOJEKYISpHBbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKclepUMEHTalIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJANIHOCTh, HAOIIOACHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BELIECTB B OpraHusMe, (POTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUYeCcKrue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U NepruojaM. 3HaueHHEe MePUOINUECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
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XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTH.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BELIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3TIMYHBIM KIJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOMIoJeHHe M ONHUCaHWE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYEeCKHUE CBOMCTBA BAKHEHIINX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramuios B llepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE
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TUJIPOKCHUIA ATIOMUHUS C paCTBOpPaMU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIUAIIAX IPOMBIIUICHHOTO MOJIYYEeHHU S BOXKHEHITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTEPHAJIbI, OPTaHMYECCKHE U MUHEPATLHBIC yI00pEHUSI.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUH OOILEH M HEOPTaHWYECKOW XMUMHU B
11 kyacce OCyIIECTBISCTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMNEPUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaauoaKTUBHOCTb, MOJIEKYJIA, SHEPTETHUYECKUN YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE NCKOMAeMbIe, TOTLIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTe€puajioB, CEJIBbCKOXO03SMCTBEHHOC IIPONU3BOACTBO, IMUIIeBas IIPOMBINIJICHHOCTD,
(1)apMaLIeBTI/ILIeCKa$I IIPOMBINIIICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX mpenaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MarcpuraioB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HAHOTEXHOJIOI'NH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3ieioB JaekTpoHHbIe (HU(pPOBbHIE)
n/n U TeM NPOrpamMMbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipeamer oprannveckoin https://resh.edu.ru
L1 xumuu. Teopus CTpoeHUs ) 3
OpPraHUYECKUX COEANHEHUN
A. M. bytiepoBa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoasl
21 IIpenenbHbIe yrieBogopoasl ) https://uchebnik.mos.ru/catalogue?subject ids=44
— aJIKaHbI
Henpenensabie
2.2 YTJIEBOJIOPOIBI: AJTKEHBI, 6 1 www. [ september.ru
aJIKa/INEHbI, aJTKUHBI
2.3 Apomatiieciue 2 https://resh.edu.ru
YTJI€BOJIOPOIbI
[IpupoiHBIE HICTOYHUKHU
24 YTJIEBOJOPOJOB U MX 3 1 https://uchebnik.mos.ru/catalogue?subject_ids=44
nepepabdoTka
Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st

3.1

Crnuptsl. Genon

3

https://resh.edu.ru
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Anpaerunsl. KapooHOBBIE
32 Aerii P 7 https://www.yaklass.ru
KHCITOTHI. CIIOXKHBIC dPUPHI
3.3 VrieBoasl 3 www. | september.ru
Hroro no pazneny 13

41 AMUHBI. AMUHOKHCIIOTEL.
' Benku

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

3

https://resh.edu.ru

Hroro no pazneny

3

Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

[Inactmaccel. Kayayku.

[10 ITPOT'PAMME

5.1 2 https://resh.edu.ru
Bonokna
Wroro no pazneny 2
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11 KJIACC

10 ITPOI'PAMME

Ne Haumenopanue pasaesiop  KojnvecTBo yacos JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/n H TeM IpPOorpaMMbI B Kourposbnbie IIpakTuyeckne  Pecypchbl
cero
padoThI padoThI
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 3 https://resh.edu.ru
XUMHYECKHX 371eMeHTOB /1.
. Menneneena
12 Crtpoenue BemiecTna. 4
' MHoroo6pasue BELIECTB
1.3 XUMHUYECKUE PeakIuu 6 1 1 www. lseptember.ru
Uroro no pazaeny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertasmibl 1 https://education.yandex.ru/home
2.2 Hewmeranisl 1 1
73 CBs13b HEOPraHUYECKUX U ) https://uchebnik.mos.ru/catalogue?subject ids=4
' OpraHUYECKUX BEUIECTB 4
Wroro no pazneny 17 https://resh.edu.ru
Paszpnen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHS ¥ )KU3Hb 4 https://education.yandex.ru/home
Hroro no pazneny 4
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIITHOHEPHOE

obmmectBo «M3narenscTBO «IIpocBerienne

» Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE

obmmecTtBo «M3narenscTBO «IIpocBerienne»

* Xumus, 10 xknacce/ I'abpuensn O.C., O0uiecTBo ¢ OrpaHU4YEeHHONW OTBETCTBEHHOCTHIO

«IPODAY; Axumonepnoe obmectBo «M3narensctBo «IIpocsemienner»

* Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODAY; Axtnonepnoe obmectBo «M3narensctBo «IIpocBemnienne»
METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

Beenure 1. O.C.I'abpuensy, I'.I".JIpicoBa «Xumus Meronndeckoe nmocodue — 6a3oBbIii

ypoBeHb» - M.: [Ipoca 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XMMUs B TeCTax, 3ajavax, ynpaxHeHusax. 11

kimace» — M.: [Ipoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposapHbIE 1

MPOBEPOYHBIE pabOTHI K yueOHUKy». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHura

it yautensi». Yacte 1 — M.: [lpoda, 2019 rog.

5. O0.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Brenenckas «Xumus 11 kmacc: HactonpHas kHura

it yautensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI X

pemenus» - M.: «/Ipodan, 2021ros.

7. B.I'. leancoBa «Xumust 11 kmacc moypounsie miansl o yueounky O.C.["'abpuensina,

I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018rog.
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8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JInnko «Tectel mo xumuu 11 kmace», - M.: Dk3aMeH,
2019r.
9. O.C.I'abpuensn, N.I.octpoymoB «XUMHUYECKUH SKCTIEPUMEHT B mmkoie 11 kmace»; - M.:
Hpoda. — 2019 rox.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi_spravoch

nik dlya podg/read online.html?page=3

http://www.zavuch.info/methodlib/134/

http://keramikos.ru/table.php?ap=table1000405http://sikorskayaolja.narod.ru/EGE.htm

www.olimpmegou.narod.ru.

http://mirhim.ucoz.ru/index/khimija_8 3/0-41

http://www.chemnet.ru ['azeta «Xumus» u cailt 11 yuurens «f uay Ha ypoKk XUMHK»

http://him. Iseptember.ru Enunas komnexkuus LHOP: [Ipenmernas komnexuns «XuMus»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:

xumus. Komnekius Poccuiickoro o6mieo0pa3zoBaTe»HOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaa mkOJbHUKOB MO0 XUMUHU

http://chem.rusolymp.ru Oprannueckas XUMHsI: JIEKTPOHHBIN yUeOHUK AJIsi CpeHei
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IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUTEIK: XUMUS

http://www.chemistry.ru /IucTaHnMOHHAs OJMMITHA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNbHBINA MPOEKT
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Jluct cornacoBaHus k gokymeHTy Ne 126 ot 24.06.2024
WHuumaTop cornacoBanus: Mmbagynnud 3.®. Jupektop
CornacoBaHune nHnyumnposaHo: 24.06.2024 10:56

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Tubanynnu 3.0. 24.06.2024 - 10:56
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