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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IpoTrpaMM CpPeAHEro oOIIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO.

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE€ JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS IpeaMeTa «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHuUs
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLIHE:

OCO3HaHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTAaBHTH ILETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaKAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIPaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHMS
JUYHOCTH 00YYarOIINXCSI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TMPAKTHUYECKOH MAESITeNbHOCTH OOYYaloIIMUXCS IO pealu3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBbHOCTU MPHU CO3/IaHUU YUYE€OHBIX NMPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIK3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUI0 OTE€YECTBEHHOMU
XUMUH;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh Pe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUH O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEICHMS,

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpallleHusl C BEUIECTBAMH B OBITY, MOBCEAHEBHOU
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI UHAMBUAYAJIbHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOoJs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHmsi:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIESATEIBHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 33Ja4 COLMAIbHOMU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQPECCHil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASAM TPyAa U Pe3ybTaTaM TPYAOBON AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUM OOpa30OBaHMs,
Oyaymieit mpodeccun U pealn3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K010rMYecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHXKEHUN XUMUM ISl PEIICHUs] BOTIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKaroLleW NPUPOAHOM Cperne,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATTPUHIMAEMBIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATENIbHOCTH  DKOJOTMYECKOM  HAIlPaBJIICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCA HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOU MTPAKTUKHU;

MOHMMAHUSA CHENU(PUKA XUMHUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE IMPUPOABI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW W
pelIeHny nTpobiieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHON IUBWIM3AIMHN: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPO0JIEM YCTOHYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTM METOJAOB IIO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS



aHau3a U OOBSCHEHMS SIBIICHHHM OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHHUs ieaaTh 000CHOBaHHbIE 3aKJIFOUEHHUS Ha OCHOBE HAayUHBIX (DAKTOB M MMEIOLINXCS TaHHBIX
C LEJNIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLIUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMYHbIX cpepax npodeccuoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XuMHUS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYuMble U1 (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAXKAIOLIUE LIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, HCCIIeI0BaHKE, HAOI0ICHHE, U3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTHBHBIE,
perynatuBHble), oOecreunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOyHaloOIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHUE YHUBEPCAIBHBIMU y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W AaKTyaJM3UPOBaTh IMpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIEeTIATh 1LENN JeATeTbHOCTH, 3aJaBas TMapaMmMeTpbl U KPUTEPUU HX JIOCTHIKEHHUS,
COOTHOCHUTD PE3YNIbTATHI ACATENBHOCTH C MOCTABIEHHBIMU LEISIMU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHNS OTACIIbHBIX q)aKTOB n ﬂBJ’ICHI/II\/JI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKALIUY BEUIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH IJIOTUYECKUE PpACCYXKICHHUS (MHIYKTHBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTHU U MMPOTHBOPCUYNA B paCCMAaTPpUBACMBbBIX SABJICHUAX, (1)0pMan/Ip0BaTI)
BBIBOJIbI U 3aKJTFOUCHUS;

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIMA — TPU PEIICHUH YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB U XUMHUYCCKUX peaKum‘/'I.

2) 6a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIaACTb OCHOBAMH METOJ0B HAYUYHOTI'O IMMO3HAHHWA BEIIECTB U XUMHUYCCKUX peaKHHﬁ;



dopmMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIOIB30BaTh IOCTaBJICHHBIE H
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUYECKOH HCCIIEI0BATEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMUHbIX METOOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BUIAOB U (OpPM MpencTaBieHUs, KPUTUYECKH
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (POpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

OsiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKAaeMOi TeMbl B XOJ€ AHUAajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIYyUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBEIEHHBIX
HCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuT™M JEUCTBUN NPU BBINOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4eHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

HPEIAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWUMHUYECKOW COCTABIIIIONIEH E€CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XWUMHUHM B TO3HAHUM SIBICHUH NPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHnsT TPAKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;



BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJSpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (aKTOJIOIMUECKUE CBEIEHUS O CBOICTBaX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKHU MMOHITUH, yCTaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME ITOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOHN) (GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOCHHUSI,;

c(OPMHPOBAHHOCTb YMEHHUH YCTaHABIUBATh NPUHAAJICKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB 110 WX COCTaBy M CTPOCHHIO K OIpPENSIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJACpXKAlllUe COCIUHEHMs, BBICOKOMOJIEKYIAPHbIE
COC/IMHCHUS), JlaBaTh MM Ha3BaHHs 10 cuctemarnueckorr HomeHkiarype (IUPAC), a takke
IPUBOANUTH TPUBMAJIbHBIE HAa3BAaHMs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (EHOJT, (OpMabACTHIl, AaleTalbIeTru], MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAasl KUCIIOTA, IUIIOK03a, (PyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAEATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeuiecTB A. M. bytnepoBa st 00bsICHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA THUIIHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, STaH, JTWIEH, TPOMWIEH, aleTwieH, Oyramuen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HMMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMMUYECKHUX PEaKLHUH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEpepabOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKInN);

c(OPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHYECKHMX SBJICHUI
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)KE MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpalIeHus] OPraHNvYeCKUX BEIECTB MPU HATPEBAHUH, MOJYUYCHUE ITHIICHA U U3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanus OeJIKOB Ipu
HarpeBaHUH, IIBETHBIE PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu OoOpallleHUuu C BEIIEeCTBAMU U JIJAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTaThl
XMMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH()OPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOAATh MpaBHJIa SKOJOTUYECKH IIEJIeCO00pa3sHOTO
MOBE/ICHUA B OBITY M TPYIOBOM J[EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kaloliel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JEHCTBHS Ha XKHBBIC OPTraHU3MbI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTh Ha
pUMeEpax CIocOObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JECHCTBHSA HAa OPraHU3M
YeNIOBEKa;

JUIE OOYYaIOIIUXCsl ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCsi: YMEHHE HCIONb30BaTh pelibedHOo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins ans 3anucu xuMmudeckux Gopmyii.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHYECKOW COCTAaBJISIOIMICH ECTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBaHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peutieHusT TPaKTUYECKHX 3a/lad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOIMUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHUECKAs JUCCOLUALMNA, OKUCIUTEIb, BOCCTAHOBMUTENB, CKOPOCTH
XUMHUYECKOW  peakIMh, XHUMHYECKOE pPaBHOBECHE); TEOPMHU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUH MPU XUMUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWSI,
JeXKalye B OCHOBE IOHMMAaHWS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTosornuecKrue CBEJCHUS O CBOWMCTBAX, COCTaBe, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUICCKOM JCSITEIIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKH MMOHSATHI, yCTaHABIUBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPU ONMHCAHUUA HEOPTaHMYECKHX
BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JIJISI COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbd ras,



YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIeCTBAa — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKUMM BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUiI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyrouiux BEIIECTB, TEIUIOBOMY J((deKTy peakiuH,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3InYHbIX TUIIOB, IIOJHBIE
U COKpallEHHbIC YPaBHEHUS PEaKlUi MOHHOTO OOMEHAa, YUWThIBas YCIIOBHUS, MPU KOTOPBIX 3TU
peakuuu UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasnYHbIX (HAaKTOPOB; XapakTep CMEIIEHUs XUMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECChI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HHsI CEPHON KHUCIIOThI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHUH Ta30B NMPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJIH30BAHUS XUMUUYECKOW TOCYAOU U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHUYECKHUN DSKCIIEPUMEHT
(pasznmoxeHue meEpoKcHaa BOAOpPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPENEJICHHUE Cpeibl



pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaklUH, PeaKIMM HOHHOrO OOMEHA, KAaueCTBEHHbIC pEaKIMM Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3ajay no temam «Metamub»y U «Hemeramuib») B COOTBETCTBUMM C IpaBHJIAMH TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3yiabTaThl XMMHUYECKOro 3KCIIepUMEHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, WHTepHET U
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIA SKOJIOTMYECKH Ie1ecO00pa3HOro
IOBEJCHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHUs CBOEro 3I0pPOBbsi M
OKpYXarollled IPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpe/ieNEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1/IK, noscHATh Ha mpuMepax CrocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUSA UX BPECAHOI'O BOBZ[GI;'ICTBI/ISI Ha OpraHu3M 4CJIOBCKA,

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAHHA BEIIECTB U XUMHUYCCKUX ﬂBJIGHI/If/'I;

JUI CJIENIBIX M CIa0OBHUIAIIMX OOYYAIOLIMXCS: YMEHHME HCIOJIb30BaTh Pelbe(HO-TOUECUHYIO
cuctemy o0o3HaueHuit JI. bpais 11 3anucu XumMudeckux Gopmyi

COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMMHU

IIpenmeTr opraHMyecKoil XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B NOJIyYECHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrieposa,
e€ OocHOBHbIe NOJNOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCrepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILEHUIO OPraHUYECKHX BEILECTB IPH HarpeBaHUH (TJIaBJI€HUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUuM 3aMeleHus |
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u MermnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINN MPeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, PU3NYECKUEe U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.



Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHYECKHE CBOWCTBa (peakUuu
raJIoOreHUPOBAHUS W HUTPOBAHUSA), MOJIyde€HHE M TNpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCHYHOCTb apeHOB. I'eHeTHueckass CBsI3b MEXIY YIJIEBOJOPOJAMH,
IPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YriaeBoAopoaoB. [IpuponHblii ra3 v nonyTHble He(TAHbIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHka, KpPEeKUHT
(TepMUYECKMi, KaTamuTHYeCKuit), nuponus. IIpoaykTsl nepepaboTku He(pTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

OKclepUMEHTAIbHbIE METO/bl M3YUYEHHUs BELIECTB M UX IPEBPALICHUNA: 03HAKOMIIEHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruncienuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAaKLHMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

Kucjiopoacoaep:kauye opranu4eckne coeJuHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XMMHUYECKHE CBOICTBA (peakUMU ¢ aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHeie cBsi3u MeXAy MOJIEKYJaMu cIUpToB. JlelficTBre MeTaHoIIa U 3TaHOa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHBIE CHHUPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHU METAJIJIaM1, KaUeCTBEHHAsI peaKiiys Ha
MHOrOaTOMHBIE CHUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
STHJICHTJIUKOJISL.

@eHos: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruasl U kemowuwl. DopManbaeruj, aueTaIbJIeTUI: CTpOoeHHe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakluu OKHMCICHHS W BOCCTAaHOBJICHUS, KAaUeCTBEHHbBIC PpEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAsi M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3nUYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIIOT, PeaKIus
TepuUKanMu), ToJyyeHHe U mpuMeHeHue. CTeapuHOBas UM OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHUCTBUE.

CrnosxxHble 2Qupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorudeckas poiib KHUpPOB.

YrieBonpl: cocTas, KiaccuduKanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe W XUMHUYECKUe
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXXEHHE TJIIOKO3bl), HAXOXAEHHWE B TMPUPOAE,
npuMeHeHue, onosornueckas postb. orocuaTe3. PPyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupojaHble noaumepbl. CTpoeHue kpaxmana U LEUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CcrupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue




KpaxMajia C HOJOM), THpPOBEACHUE TIPAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha I»puMepe INIMLKHA). buonorumdeckoe 3HaueHue
amMHHOKuUCIOT. [lentuapl.

benku kak nmpupoaHble BBICOKOMOJEKYJSApHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBA O€JIKOB: THUIPOJIU3, JEHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONMCAHHUE JAEMOHCTPALMOHHBIX ONBITOB: JAEHAaTypauusi OEJIKOB IPU HAarpeBaHUU, LIBETHbIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IOJIMMEepU3alus U HOJUKOHICHC AL,

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXINpeIMETHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpE3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/EIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsl, aHaIMU3, CHUHTE3, KIacCU(PHUKAIMs, MEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHe,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

®dusnka: MaTepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUUECKUN YPOBEHD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (U3MUECKHE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: nuieBsle MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTaHUS, MOIOIUE CPECTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpOHHAs 000JIOYKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuMudeckux osnemeHTtoB J[. M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TPYIIaM U NepruoaaM. 3Ha4eHUEe MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AUcHEepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHbBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHumdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEakIUil B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHSI MACChl BELIECTB, 3aKOH COXPAHEHMS U IPEBpALICHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTuMble peaklUu.
Xumuueckoe paBHOBecHEe. DaKkTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunuwmn Jle [larense.

OnekTponuTrueckas auccouuanus. CunpHble U ciadbie 37aeKTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cucrtema xumuueckux snaemeHToB [[. U. MenneneeBa», mzyueHue
MoJielel KPUCTAJUIMYECKUX pPemeéToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIEJICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nnyHbIXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCTOIBb30BAHUEM MOHSATHS «MACCOBAs 10JIS1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cCUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHE CBONCTBA
HEMETAaJUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpPE KUCI0poa, cephl, hochopa u yriiepona).

XVMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN Ps HAMPSIKECHUH
METAJLJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIMX METAIJIOB (HATPUH, Kalwii, KaJblHii, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue crocoOb!l moay4deHus: MeTauioB. [IpruMeHeHre MeTauioB B OBITY U TEXHHUKE.

OKCNEpUMEHTAIIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBPAIICHUN: H3yYCHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE AKCIEePHUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB



(B3auMoielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaum.

Pacuétbsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKLIUH, €CIIH OJITHO U3 BEILECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYeCKOl U MUILEBOM 0e30nacHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4dHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKkIui.

[lpencraBiaenus 00 OOmMX HAayyHBIX MPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpHalbl,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIEC YJO0PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH M3ydeHUH OOmIel M HEOPraHUYECKOW XMMHU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC MOHSTHA: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MOJIECJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
PaZMOaKTHBHOCTb, MOJIEKYJa, YHEPreTUYeCKUl ypOBEHB, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

["'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METaJLTYprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NAIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas NPOMBIIUICHHOCTb, MPOM3BOJCTBO KOCMETHYECKUX
[IPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

TemaTuueckoe MJIaHUPOBAHUE MO XUMHUHU (0a30BBIN YpPOBEHB) [UIS YPOBHS CPEIHEro OOIIEro
00pa30oBaHMs COCTABJICHO C YYETOM paboueil mporpaMmMbl BOCITUTAHHUS.

BocnuratensHplil moTeHIIMAN TpeaMeTa «XUMHUs» 00ecreunBaeT CO3/aHUe OJarompUsSTHBIX
YCIIOBUH JIsl IPUOOPETEHHS MIKOJIbHUKAMU OIbITA:

- CaMOCTOSITENILHOTO TNPHOOpPETeHHs HOBBIX 3HAHUM, MPOBEICHHS HAYYHBIX HMCCIIEIOBAHUH,
OIBITA IPOEKTHOM AESTENIHOCTH;

- IIPUPOJOOXPAHHBIX JACIL.

10 KUIIACC
KosnyecTBo DJIeKTPOHHbIE
e i/ HanmeHnoBaHMe pa3ae/ioB U TeM 4acoB (un¢posBbie)
NPOrpamMMbl o0pa3oBaTte/ibHbIE
Bceero pecype

Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKOM XUMHUH

IIpenmet oprannueckoit XuMuu. Teopus bubmmorexa
11 CTp OI[eHI/I?I 0p TaHUYECKUX COE I/I}.IeHI/Iﬁp 3 LIOK https:/m.eds00.1u
- p P A Bubmmorexa POIII

A. M. byrneposa https://resh.edu.ru

Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe YrIeBOIOPOIBI — aTKaHbI 2 BHGHHOTeK_a
HOK https://m.edsoo.ru
HenpenenbHbie yrieBogopob: bubnuorexa POIII
2.2 aJIKEHBI, aJIKaJIHEHBI, aIKUHEI 6 https://resh.edu.ru
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 BH6HHOTeK_a
HOK https://m.edsoo.ru
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB bubnnorexa PO
24 U HX IepepadoTKa 3 https://resh.edu.ru
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHUs
bubnuorexa
3.1 Crpret. Qenon 3 HOK https://m.edsoo.ru
392 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 Bbubnuorexa POIII
CroxHbIe 3(hUpPbI https://resh.edu.ru
bubnuoteka
3.3 YIIEBOTEI 3 IHOK https://m.edsoo.ru
Hroro no pasneny 13
Pa3neua 4. Azorcoaepikamue OpraHu4ecKue coeJHHeHHs
bubnmnoreka
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3 H]gﬂ Ié;;?fegjpeadfﬁoru
https://resh.edu.ru
Hroro no pasneny 3

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCAUHEHUS



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bubnuoreka
IHOK https://m.edsoo.ru
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eubmorexa POLI
https://resh.edu.ru
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME
11 KJIACC
Ne KouunyecTBo DJIeKTPOHHbIE
n/_ HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposbie)
I NMPOrpamMmbl Beero o0pa3oBaTe/ibHbIE
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH U bubnmotexa
' IIOK https://m.edsoo.ru
11 [Iepnoanueckas cucteMa XUMHUYECKUX 3
sneMenToB /. 1. MenngeneeBa bubnmotexa PILI
https://resh.edu.ru
bubnnoreka
Crpoenue BeriectBa. MHOrooOpasue LIOK https://m.edsoo.ru
1.2 4
BCIIICCTB bubmnorexa POII
https://resh.edu.ru
bubanoreka
1.3 XUMUYECKUE PEaKINH 6 ng/l Iég;tg)feg;npgjﬂioru
https://resh.edu.ru
HWroro no paznery 13
Pasnen 2. Heoprannueckasi xumusi
bubnnoreka
LIOK https://m.edsoo.ru
2.1 Meraner 6 bubmmoreka POIII
https://resh.edu.ru
bubanoreka
LIOK https://m.edsoo.ru
2.2 Hemeraer 9 bubaunorexa POII
https://resh.edu.ru
bubanoreka
23 CBsI3b HEOPTaHUYECKHUX M OPTraHUIECKUX 9 LIOK https://m.edsoo.ru
' BCIISCTB Bbubaunorexa POII
https://resh.edu.ru
Hroro no pazneny 17
Paszaea 3. Xumus u :Ku3Hb
bubnnoreka
LIOK https://m.edsoo.ru
3.1 XUMUS U )KU3HD 4 Eubmiorexa POLL
https://resh.edu.ru
Hroro no pasneny 4



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME



