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IMosicuuTeILHAS 3aNIMCKA

Ieab NporpaMmbi:

@opMHUpOBaHKE Y yYAIUXCSl HAYYHBIX IPEACTABICHUM O XMMHUU B MOBCEJIHEBHOUN KU3HU
4eJoBeKa dYepe3 MpoOyXKICHHE HHTepeca M pa3BUTHE MPO(ECCHOHATBHBIX CKIOHHOCTEH K
MPEAMETY XUMHUSL.

OcHoOBHBIE 3a]a4H Kypca:
1. O6pasoBarenbHbIE:
e  HCIOJI30BaTh TEOPETUUYECKUE 3HAHUS IO XUMUU HA MTPAKTHUKE;
e  U3YYHUTh KOJIOITMYECKUE aCIIEKTHI B CBETE XUMUYECKHX ITPOLIECCOB.
BocnursiBaronue:
e (QopmMHUpOBaTh JIMYHOCTHBIE YMEHHUS (LI€JICHANPABICHHOCTh, HACTOIYHUBOCTD,
OTBETCTBEHHOCTD, JUCIUITUTMHUPOBAHHOCTD, BOJICBBIC KAUECTBA  T.11.);
e  BOCHUTHIBaTh IKOJIOTHYECKYIO KYJIbTYpY.
3. Pa3zBuBarouiue:
e (QopmupoBaTh MeTaNpeAMETHbIE HABBIKM paOOThI C y4eOHOW JHUTEpPaTypod, CEThIO
WHTepHer;
e ¢opmupoBate MKT-koMIIETEeHTOCTH;
e pa3BHBATh JIOTHYECKOE MBINIJICHHE, BHUMAHKUE, TBOPUYCCKHE CIIOCOOHOCTH TIOCPEICTBOM
BBIPA0OTKH pAIlMOHATIBHBIX PUEMOB O0YUYCHHUSI.

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OO0YUYarOIIMMUCS
IporpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MPOrpaMM CpeTHETo 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cootBercTBUM C CUCTECMHO-ACATCIbHOCTHBEIM HOAXOAOM B CTPYKTYPC JTUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS Tpeamera «XHUMHS» Ha YPOBHE CpeJHEero ooimiero obpazoBaHuUs
BBIJICTICHBI CJICTYFOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCHMCKON Tpa)XTaHCKOW MACHTUYHOCTH — TFOTOBHOCTU K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;

HaJIM4YMe MOTUBAILIUU K 00Y4EHHIO;

LeJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHUN JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTHh OOYYaroIIMXCsl pyKOBOJICTBOBAThCSl B CBOEU JESTENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAHOBKAMHU, TMPUCYIIUMHU [EJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YMEe TPABOCO3HAHMS JKOJOTUYECKOW KYJIBTYPhl M CIOCOOHOCTH CTaBUTh IENH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XWMHs JIOCTHTAlOTCS B EAHHCTBE
y‘-Ie6HOI>i WU BOCIHTATEILHOU OCATCIIBHOCTH B COOTBETCTBUHU C TYMAaHUCTHYCCKHUMH,
COLIMOKYJIBTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU U HUJeallaMd POCCHUHCKOTO
TpaXXJIaHCKOI'o O6H.[eCTBa, NOPUHATEIMU B O6HI€CTBG HOpMaMH H© IIpaBUJIaMU IIOBCACHMU,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBICHUS
JUYHOCTH 00YyUaIOIIHUXCS.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS MpPEAMETa « XUMHsD» OTPa)xaroT COPMHUPOBAHHOCTh
OIBITa TO3HABATEIBHONM M TPAKTHYECKOW MCATEIBHOCTH OOYYaIONMIMXCS 110 pealn3aluu
IMPUHATLIX B OGH.[CCTBG HeHHOCTefI, B TOM YHUCJIC B 4aCTH:

1) rpakaaHCKOro BOCIIUTAHUS:

OCO3HaHUusA 06y‘-IaIOIJ_[I/IMI/ICH CBOMX KOHCTHTYIIMOHHBIX IIpaB " O6$I3aHHOCTef/'I, YBaXXCHUA
K 3aKOHY U IPaBOIOPSAKY;



MPEACTABICHUSI O COIMMAIBHBIX HOpPMaxX M TpaBUIaX MEXKIWYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIHLHOCTH MPHU CO3JaHUU YUECOHBIX IIPOCKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BBEITOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYTUX
IIPY aHAJIU3€ Pa3IMYHbIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOMU
XUMHH;

YBaXEHHUSA K MPOILIECCY TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAayKH €CTh pe3yibTaT UIMTEIbHBIX HaOII0JCHHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHH U IIOCICIYIOLIEM aHaIU3e
MH(pOpMaLIHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CHOCOOHOCTH  OLIEHMBATh CUTYallUd, CBS3aHHbIE C XUMMUYECKUMM  SIBICHUSMH,
U INPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEACHUE H IMMOCTYIIKM CBOHMX TOBapI/IHICfI C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC HOCJ'ICI[CTBHIZ 9TUX MMOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTeW 370poBOro M 0Oe30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUIECKOMY 3]I0POBBIO;

coOnrofeHusl mpaBui 0e30MacHOro OOpalieHHus ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEIIHHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWJI WHIWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIHSX, YTPOKAIOMINX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCIEICTBUN W HEMPHITHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHS alKOTros,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCJICIOBATEIILCKONW  JICATEIHHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPyTruX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTUYCCKUX 3a7ad  COIHAIBHOMN
HATPaBIEHHOCTH (B paMKax CBOETO KJIaccCa, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3Y4YeHHUIO0 Tpodeccuil pa3IudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 10 XUMHUU;

YBOXCHHS K TPY]Ty, JIIOJIM TPYyIa U pe3yiIbTaTaM TPYJAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaTbHOW TPAaeKTOPHH 0Opa3oBaHUS,
Oynymieit mpodeccuu u peanns3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH II€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUS TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOoOSIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHOM U COLIMATBHOM CPeIbl;

OCO3HAaHUS HEOOXOTUMOCTH UCTOIB30BaHUS JOCTHKCHUN XMUMHHU JUIS PEIICHUs BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUSATHBIC SKOJIOTHUECKHUE MOCISACTBHUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJUYMsl PA3BUTOIO H3KOJOTMUYECKOTO MBIIIICHUS, SKOJOTUYECKOW KYJIbTYpPbl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MTPAKTUKY;

MOHUMAaHUA CcHenuUKA XUMHUU KaK HayKd, OCO3HaHus €€ poinu B (HOpPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYIKaIOIIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsieM COXpaHEHUs IPUPOJAHOIO PABHOBECUS;

yOeXKAEHHOCTH B 0COOON 3HAUMMOCTH XMMHUHU JJISi COBPEMEHHOH UWBUIIM3AIUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHAIbHOU
KyJbTYpPBl, PELUICHUH TI00ANBHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTU: [IOHUMAHMS CYIIHOCTH METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJy4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYXKAIOIIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOILMXCS TaHHBIX
C LEJbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BATh XUMUYECKHUE 3HAHUS JUIsl peleHus poliem
B pEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpEephIBHOMY 00pa30BaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B COOTBETCTBUM C >KHU3HEHHBIMU
MOTPEOHOCTAMU;

uHTEpeca K OCOOEHHOCTSAM Tpyda B pa3siIUuyHBIX cdepax mnpodeccnoHanbHON
JeATETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOGHHS Y4eOHOTo mpeamera «XUMHS» Ha YpPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIe JIs1 (DOPMHUPOBAHHS MHPOBO33PEHUS] OOYUYAIOMIUXCS MEKIUCIUTUIMHAPHBIC
(MexXmpenMeTHbIE) 00IeHayYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

yHHMBEpCaJbHblE  y4eOHble  JeicTBUA (mo3HaBaTesbHbIE, KOMMYHHKATHBHBIE,
perynatuBHble), oOecneunBarome (opmupoBaHHe (DPYHKIMOHAIBHONM TIpaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yUaroIInuxcs;

CIOCOOHOCTh ~ OOYy4YaromMXCSi ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaIbHble y4yeOHbIe AEHCTBUS B IO3HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MertarnpenaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCATBHBIMU YUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1ICHCTBUAMM:

1) 6a30Bble JJOornYecKue AeicTBUS

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyalM3UpOBaTh MpoOjIeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;



ONpeseNaATh LEeNU JeATEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPHUM HX JOCTHKCHMS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPH OCBOEGHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBLACIATDH
XapakTepHble TNPU3HAKK TIOHSATHM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUS AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSAMU;

CTPOUTh JIOTMUECKHUE pacCyXIeHUs (MHIAYKTUBHbBIC, JACIyKTUBHBIE, 110 aHAJIOTUN),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATh B MPOLECCE MO3HAHUS, UCIOJIb3YEMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 337a4, NPUMEHSTHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIaJIETh OCHOBAMH METO/JI0B HAyYHOI'O [IO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMyiupoBaTh 1€MW 3aJa4d  MCCIEAOBAHHUSA, HCIIOJIb30BATh IIOCTABIEHHBIE WU
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJ€Th HAaBBIKAMH CAaMOCTOATENBHOTO IUIAHUPOBAHMS M IPOBEACHUS YUYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

pPUOOpPETaTh OMNBIT YYEHWYECKOW HCCIIENOBATENbCKOM M IMPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBAaThCS B pPa3IMUHbIX HCTOYHUKAX HMHPOpMaUK (HAy4HO-TIOMYJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO Ppa3IWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEYUBOCTE;

(dbopMynMpoBaTh 3ampoCchl U TNPUMEHSATh pPa3IMYHbIE METOJbl TIPU TOUCKE U OTOOpE
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

pUOOpEeTaTh OMBIT MCMOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANbHYIO (hOpMy IpeacTaBiaeHUs WH(GOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAyUYHBIM SI3bIK B KauyecTBE CpeAcTBa MpU paboTe C XUMHUYECKOU
uHpoOpMalMell: MPUMEHATh MEXIpeIMeTHble ((U3NUYecCKue M MaTeMaTHYeCKHe) 3HAKU W
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY

UCIIOJIb30BaTh M MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMA KOMMYHHUKATHBHBIMHU el CTBUAIMM:

3aJaBaTh  BOMPOCHI MO  CYHIECTBY  OOCyXIZaeMoil Tembl B  XOJe  Juajora
W/WIM JUCKYCCHM, BBICKa3bIBaTh HWJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHMSI IPEAIOKEHHOM 3a/1a4H;

BBICTYNAaTh C NpE3EHTAaluell pe3yJbTaTOB IO3HABATENBHOM AEATENbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XMMHYECKOIO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTo IIPOEKTa u dbopmynupoBath BBIBO/IbI
[0 pe3ynbTaTaM HPOBEIEHHBIX HCCIENOBAaHMM IMyTEM COIVIACOBAHUS MO3UIMM B XoJe
o0cyxeHus: 1 0OMEHa MHEHUSIMU.



OnJaieHne YHUBEPCAJIBLHBIMH PEeryJsTHBHBIMU JeHCTBUAMU:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO IO3HABATENBHYIO JESTEIBHOCTD,
ompenenss e€ eI W 33Jaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeyiaraeMblid aITOPUTM JCUCTBUN TIPHU BHITIOJHEHUH yYY9E€OHBIX M HCCIIEIOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yYETOM MOJYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOCH JIEATEIPHOCTH Ha OCHOBE CaMOaHalM3a W
CaMOOLICHKHU.

INPEJMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPaKatoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOH COCTaBIIAIOIICH €CTECTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJU XMMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUST U KYJIbTYphl JHYHOCTHU, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM s
peuieHusT TMPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJATarolINe
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJIa, BaIEHTHOCTb,
AJIEKTPOOTPHUIIATCIILHOCTh, XUMHYECKasih CBS3b, CTPYKTypHas (opmyrna (pa3BépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJET,
(GyHKIMOHAIbHASA TpyMNa, pajuKai, W30MEpHUs, MU30MEpPHI, TOMOJOTHMUYECKHI psijl, TOMOJOTH,
YTIEBOAOPOABI, KHCIOPOA U a30TCOJEpIKallie COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHHS); TEOPUH U 3aKOHBI (TEOpUsI CTPOCHUSI OPTaHUUECKHUX
BemectB  A. M. ByTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JICKAIIMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH 1 0€30MaCHOM UCITOJIb30BaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATENHHOCTH YEIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC TPU3HAKU MTOHITHIA, yCTaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHATHUS MTPU OMHCAHUM COCTaBa, CTPOSHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUUYECKYI0 CUMBOJHUKY JIsl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYIT OPraHUYECKHX BEIIECTB
U YpaBHEHUU XUMHUYECKHX pPEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OPTaHMUYECKUX BEIIECTB
JUTSL WUUTIOCTPALU X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOSHHSI;

c(hOpMHUPOBAHHOCTH yMEHUI yCTaHaBIUBATh MIPUHAIEKHOCTh W3YYECHHBIX
OPTraHWYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHUIO K ONpeAeNEHHOMY KIacCy/TpyIie
COCIMHEHMI (YyrneBomopo/sl, KHUCJIOPOJ u a30Tco/IepKaIIne COCIMHCHMS,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS ), TaBaTh UM Ha3BaHUs MO CHCTEMaTUYECKOW HOMEHKJIAType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX OPTaHHMYECKHUX BEIIECTB
(3TusIeH, TPOMWIICH, AaleTWICH, JTWICHIJIMKOJIb, ThulepuH, (eHon, dopmanbaerusn,
areTanbeTu]l, MypaBbUHAs KHCIOTA, YKCyCHas KHCJIOTa, OJEMHOBAs KUCJIOTA, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0II03a, TJIUIIHH);

c(hOpPMUPOBAHHOCTh YMEHHS OMNPEIENSITh BUIBI XMMHUYECKON CBS3UM B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIOKEHUS TEOPHH CTPOCHHS OPraHUYEeCKUX
BemecTB A. M. BytnepoBa nisi 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PUIMUECKHE W
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEIICCTB
(meTan, 2TaH, STHWJCH, TPOMWIEH, ameTWwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zom,
METaHOJ, dTaHOJ, YTHJICHTIUKOIb, TIUIEPHUH, (PEHON, aleTAIbIETH]l, MypaBbHHAS U YKCYCHas
KHCJIOTBI, TJIOKO3a, Kpaxmas, IIeJUTI0JI03a, aMHHOYKCYCHas KHCJIOTa), WJUTIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEKAY HUMM YPaBHEHMSMU COOTBETCTBYIOIIMX XMMHYECKHUX pEakIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

C(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOIHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEepepabOTKH M NPAKTUYECKOe NMPUMEHEHHE
IPOAYKTOB IIEPEepPabOTKH;

c(OPMHPOBAHHOCT, YMEHUH NPOBOJHUTH BBIYMCIECHUS IO XHUMHUYECKHM YpPaBHEHHIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM MPOAYKTa PEAKIMHU IO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEILECTB
WIN TIPOYKTOB PEAKIIUN);

cOPMUPOBAHHOCTh yMEHHI BIIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJAX
HAY4YHOI'O [TO3HAHMsI, UCIOJIb3YEMBbIX B XMMUU NIPH U3YYEHUH BELIECTB U XUMHUECKUX SBICHUHN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIUIs IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh PaBUIA MOJIb30BAHUSA XUMHUECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHJIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHSMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYUYEHHUE ITUICHA U U3YUYECHHUE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHUYECKUX BEIIECTB, JEHaTypauus OEIKoB IHpu
HarpeBaHUU, IBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMHU TEXHUKH 0€30MacCHOCTH
npu oOpalieHny C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHHEM, NMPECTABIATh PE3yJIbTaThI
XMMHMYECKOI'O 3KCIEpUMEHTa B (OopMe 3alucu ypaBHEHMH COOTBETCTBYIOUIMX PEAKLMHA U
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHUECKH aHAIW3UPOBATH XMMHMUYECKYI0 HH(OpMAIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUYHUKOB (CpeCcTBa MaccoBOil nHopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCT, YMEHMH COOMIOAATh MpaBHJa HSKOJIOTHYECKH I1eJIecO00pa3HOro
NOBEIEHNA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY>arolled MPUPOJHON Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
OnpeeNéHHBIX OpraHMYeCcKUX BeUIeCTB, MOHMMas cMmbici mnokaszatens [IJIK, moscHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUsI UX BPEIHOTO BO3JICHCTBUS HAa OPraHU3M
YeJI0BEeKa;

Ui 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/AX MO3HAHUSI BEILIECTB M XUMUYECKUX SBJICHUM;

Ul CHeNbIX M CIa0OBHUIAIMX OOYy4yarolMXCs: YMEHHE HCHOJIb30BaTh pelibeHO-
TOYEYHYIO cucTteMy 00o3HaueHuit JI. bpaiins ans 3anucu xumMudeckux Gopmy.

11 KJIACC

IIpenmetHble pe3ynbTaTbhl OCBOGHHs Kypca «OOmas M HeopraHudeckas XUMHsD»
OTPAXKAKOT:

c(OPMHPOBAHHOCTh MPEACTABICHUH: O XMMHUYECKOH COCTaBISIOMIEH €eCTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBILIUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT MPAaKTHYECKUX 3aJady M SKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHU, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolue
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHHsI, XHMMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METAJUINYecKas, BOJOPOIHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PACTBOP,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs IHUCCOLMALNS, OKHCIMTENIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakUuM, XHMHUYECKOE pPABHOBECHE); TEOpPUHM U 3aKOHBI  (TeopHus
JJIEKTPOJIUTUYECKON AuMcconnanuy, nepuoauueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPALICHMS DHEPIMM NPU XUMHYECKHX



pEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM $A3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMI,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JeSTETHbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHblE PU3HAKU TIOHATHH, yCTaHABIUBATb
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHX
BEUICCTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIIB30BaTh XMMUYECKYI0 CHUMBOJIUKY JUIS COCTABIICHUS
(GopMys BelIECTB M YpaBHEHUH XUMHUUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BeLIeCTB (yrapHblil ras,
YTIEKUCHBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTh, NIUTbEBAs COJA, NHUPUT U
Jpyrue);

C(OPMHPOBAHHOCTh YMEHHUH ONpEeAENsATb BAJEHTHOCTh U CTEHNEHb OKUCIICHUS
XUMHYECKMX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BMJI XMMHMUYECKOH CBS3U
(KOBaJIeHTHas, HOHHAs, MeTaJNIN4YecKas, BOJOPOJHAs]) B COCAUHEHUAX, THUI KPUCTALIIMYECKON
peIIETKY KOHKPETHOTO BELIECTBA (aTOMHasi, MOJIEKYJISIpHAsl, MOHHAsA, METaJNINYECKas ), XapakTep
Cpelibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIIe COeJUHEHNH (IIPOCThIe BEIIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

C(OPMHPOBAHHOCTh YMEHUH pPACKpbIBaTh CMBICI IEpPUOAMYECKOro 3akoHa /I
U. MenneneeBa u JEMOHCTPUPOBaTb €ro CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKLINU;

cOPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 37eMeHTOB 1—4 nepuonos Ileproanueckoil cucTeMbl XMMHUYECKHUX JJIEMEHTOB /.
W. MeHnzeneeBa, MCHOJb3ysl MOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPTETHUCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JEMEHTOB M HUX
COEIMHEHUHN 10 mepuojam u rpymnmnaMm lleproaudeckoil CucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATh XUMUYECKUE PEAKIIUU MO Pa3IUYHBIM
OpU3HakaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENIEHEeW OKMCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, YYaCcTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTH YMEHHH COCTABIIATh YpPaBHEHUS PEAKLU pPa3IMYHBIX TUIIOB, MOJHbIE
U COKpAalEHHBbIE YPABHEHUS peaklUii HOHHOrO OOMEHa, YyUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMH, IOATBEPKAAIONINE KadyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiui OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlatense);

C(OPMHUPOBAHHOCTE YMEHMH XapaKTepU30BaTh XHMHUYECKHE IIPOLIECCHI, JIEKAIIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHUs CEPHOM KHCIOThI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD
npeacTaBieHuii 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTMYECKUX MpodiieMax XMMHUYECKOIo
IIPOU3BO/ICTBA;

C()OPMHUPOBAHHOCT YMEHUH MPOBOJAUTH BBIUUCIEHUS C HCIOJIb30BAaHUEM IOHATHUS
«MaccoBas JI0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHHWH Ta30B NpPU XHUMHUYECKHX
peakMax, Macchl BellecTBa UM 00BbEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(ddeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MACChl BEIIECTB, TPEBPALICHUS ¥ COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJII0IaTh MTpaBUJjIa MOJb30BAHUS XUMHYECKOU MOCYI0N 1
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKE TpaBuUiia 00OpaIleHuUs ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH I10 BBITIOJIHEHUIO JITAOOPATOPHBIX XMMHUYECKHX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATH W BBHITIONHATH XUMHUYECKHUA SKCIICPUMCHT
(pa3znoxeHue TMEpOKCHIA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, OIPEACICHHE CpPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[MH, PEaKIMd HWOHHOTO OOMEHA, KauyeCTBCHHBIC pPEaKIMu Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amady 1o TtemaMm «Metaiely W «Hemeramib»y) B COOTBETCTBUU C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MpU 0OpAIIeHNUH C BEIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHHEM, MIPEICTABISATh
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HHGOpPMAIHUIO,
MOJTy9aeMyl0 M3 pa3HBIX HCTOYHUKOB (CpeJCTBa MAacCOBOW KOMMYHHKAIMHM, VHTEepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOMIONATh MpaBWIa JKOJOTUYECKU IIETIECO00pPa3HOTO
MOBEICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPYXKAaroIIel MPUPOJIHON Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPTaHU3MBI
omnpeneaEHHbIX BEIIECTB, TOHUMAas cMbIca nokaszarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPESTHOTO BO3/ICHCTBUS HA OPTaHU3M YCIIOBEKA;

Ui 00YyYaroIIUXCsl C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/IOPOBBS: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHMSI BEIISCTB M XUMUYICCKUX SIBJICHUH;

JUIS CJEMbIX W CIa0OBUIANIMX OOydYaloIIUXCsS: YMEHHE WCIOJIb30BaTh penbedHO-
TOUEYHYIO cucTteMy 0003HaueHuit JI. bpaiins s 3anucu XumMuyeckux Gopmy.

COJEP/KAHHUE KYPCA
10 ki1ace

Tema 1. OcHOBBI Oprannyeckoi xumuu (2 yaca)
[IpaBuna oka3zaHus NepBOM MEIULMHCKOW IMOMOIIM MPHU OKOTax U OTPABICHUAX XUMUYECKHUMHU
peaktuBamu. [loHsITHE OPraHMYECKOrO CUHTE3a. 3HAYCHHE OPTaHUYECKOT0 CHHTE3a

XuMudeckass peakiisi Kak CpEeACTBO MOJNy4eHUs HH(POpPMAllMd O COCTaBE BEIIECTBa.
Ponb opranndeckux BEIIEeCTB B OKPY>KAIOIIIEM MUPE
Tema 2. YriiepoHbie opraHuvecKkne coeJUHEHNsl - 0OCHOBA BCero KUBoro Ha 3emJie (16
4acoB)

Ankanbl. [ubpuouzayus. BaneHTHBIE COCTOSIHHS atoMma Yriiepoja. 3aKOHOMEPHOCTH
n3meHeHus pusndeckux cBocTB JI.O.1 M3roToBnenune Moesneit MoJIeKyJl yrieBO0POIOB.
Pemenue 3a1au Ha onpenenenre GopMyJ1 OpraHMUECKUX BEIIECTB.

AnkaHbl B cocTaBe O€H3MHA, KEPOCHHA, COJSPOBOTO Maciia, Ma3zyTa HMCIOJB3YIOTCS B
KauecTBE TOIUIMBA. BpICIIME ankaHbl BXOASAT B COCTAaB CMa304HBIX Macell, Ba3eiuHa U
napaduHa. CmMech M30MEpHBIX TIEHTAHOB M T€KCAHOB HA3BIBAETCS METPOJICHHBIM d(PUPOM U
MIPUMEHSETCS B KAYECTBE PACTBOPUTETIS.

Ilonamue o yuxknoankanax.

AnKeHbI (oneghunsl, smunenogvie Yeneso0opodul) — AIUKIINYeCKUe
HenpeeNbHbIe YIIIEBOAOPOabl, Cmpoenue MoneKyivl smuiera: Sp*> THOpuaAn3aIus.

AJIKEHBI, YHCJIO aTOMOB YTIiepoAa B KOTOPBIX OOJbIIEe ABYX, (TO €CThb KpOMe 3THUJICHA)
UMEIOT u30Mepbl. M30Mepust yriepoaHoOro CKejaeTa M MOJIOKEHUs KPaTHOW CBSI3M B MOJIEKYJIE,
MPOCTPAHCTBEHHBIE UM T€OMETPUUECKUE U30MEPHI.

XuMu4eckue CBOMcTBa (Ha TNpuUMepe OTWIEHA): peakuuud  MPUCOSAUHEHUS

(raloreHupoBaHUe, 2uUOpuUposaHue, THIPATALUSL, 2UOPO2ANO2EHUPOBAHUE) KaK  CIIOCO0



https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BC%D0%B5%D1%80

NOJMy4YeHHUs  (DYHKIMOHAJIBHBIX  IPOM3BOJIHBIX  yrieBojgoponoB.  [lommdTHinen — kak
KPYIHOTOHHAXHBIA MPOAYKT XUMUYECKOI'O IIPOU3BO/ICTBA.
Pemenue 3anau o teme: «l'a30Bbl€ 3aKOHbBI B OPraHUYECKON XUMUID)

Ankaguens! (queHbl) U Kaydyku. CTpoeHHE alKaJMEHOB: CBSI3U — KyMYJIMPOBaHHBIE,

U30JIMPOBaHHbIE, COTIPSIKEHHBIE, knaccudukanus..Mzomepus. Cunres Jlebenena.
[Tonmumepu3anus quBuHWIA (OyTamueHa-1,3) Kak crmoco0 MOyYeHUsT CHHTETHYECKOTo Kaydyka
(amactomepa).

AnkuHbl (alleTWJICHOBBIE YIIIEBOJOpOAbl). CTpoeHHE MOJIEKYJbl aneTuiieHa (Sp-
rubpuauzanuus ).  XHUMHUYECKHE CBOMCTBA: peaklHy 3JIeKTPOMUILHOIO MPUCOCTUHEHHUS,
QIKWUHBI MOTYT BCTYIATh TAaK)KE U B PEAKIIMU HYKJICODUIHHOTO MPUCOSANHECHHS, KAYeCTBEHHAs
peakius Ha HaJu4uue KOHIIeBOW TPOWHOMW CBA3HM, PEaKIUU IUKI000pa3oBaHUsl.

Apennl  (Apomarmueckme — coenuHeHus). beH30m:  cTpoeHHME  MOJNEKyisl  (Sp*-
rubpuauzanus), P Pemenue 3anau  «OmnpeneneHue GopMyiibl OPraHUYecKOro COSAUHEHHS IO
MacCOBOM JI0JIA 3JIEMEHTOB»EAKIIMs ropeHus OeH3osa u okucieHus. [lomydenrue u mpuMeHeHue
OeHzona

Xumus U dHepreTuka. IIpupoaHbple HCTOYHMKH YTIIEBOAOPOIOB. HedrenpomykTsr.
OxkTaHoBO€ 4KCIIO OEH3HHA.

Oxpana oOkpyxawomeld cpenbl mnpu  HedrenepepadOTKe U TPAHCIIOPTUPOBKE
He(TEPOAYKTOB.

AJbTepHATUBHBIC UCTOUHUKHU YHEPTHUU.

Pemenne pacuetHbix 3amau «HaxokaeHue MONEKYISIpHON (HOpMysbl OpPraHUYECKOro
BEILIECTBA I10 €r0 MJIOTHOCTH M MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU IO
MPOJIYKTaM CTOPaHUS»

Tema 3. Kucioponocoaepxamue coenunenusi (11 yacon)

OxcocoeqHEHN . MoHoyHKITMOHATBHbBIE COE/IMHEHUSI. CrnupTt-pexTuduKar,
aOCONIOTHBIN  cUpT, (OpMaNMH, aKpoOJEHH, AaHTH(PHU3bI, AaHECTE3UPYIOIIME BEIIECTBA,
aHTHCENTUKU (PEHONBI U MX MPOU3BOIHBIC).

®enon. CTpoeHre MONEKyJbl heHona. Bzaumuoe erusHue amomos 6 Moexyne gheHona.
KauectBennas peakuus Ha ¢peHon. [Ipumenenue penomna

DOTUJICHTJIMKOJIb U TJIMIEPUH KaK MPEICTABUTENN MPEIEeTbHBIX MHOTOATOMHBIX CITUPTOB.
KauecTtBeHHast peakiiusi Ha MHOTOATOMHBIE CIIUPTHI JUIsl pacliOo3HaBaHUS TJIMLEPUHA B COCTaBe
KOCMETHUYECKUX CPEJICTB.

[IpakTHueckoe MpUMEHEHNUE STUIEHTTMKONA U riuuepuHa. JI.O. 2. CBoiicTBa IiniiepruHa

Anpaerunpl. KauecTBeHHbBIE peakiui Ha KapOOHMWIBHYIO TPYNITY (PEaKIus «CepeOpsTHOTO
3epkanay, B3auMoaencTBue ¢ ruapokcunom Meau (II) m ux nmpumeHeHue s OOHapY>KeHUs
MpeACNbHBIX aJIBJICTUOB B MPOMBINIICHHBIX cTOYHBIX BoAax. JI.O.3. CroiicTtBa popmanbaerus
ToxcuuHocTh anbAeruaoB. [Ipumenenue hopManpaeruaa u aleTaabaeruaa

KapbonoBeie kucnotel. IlpakTHueckoe 3HayeHHE aKpUIOBOM, METaKpHUIIOBOH,
[IaBeNeBOi, OeH30HOoM, MomouHoW kucioT. JI.O.CBoiicTBa yKCYyCHON W JMMOHHOW KHCIIOT.
[TpousBoaHBIE KAPOOHOBBIX KUCIIOT: aHTUIPHUIBI, TaJOTCHAHTHAPUIBI, AMHIBI.

buonornueckas ponb COMPTOB, A&IBACTHAOB W KapOOHOBBIX KucHOT. lloHsTHE O

MyTareéHHOW M KaHueporeHHoi aktuBHocTH. JI.O.3 CpaBHEHHE CBOWICTB pacTBOPOB MblIa U
CTUPAJIBHOTO MOPOILKA

VYrneBoapl. Kpaxman u wnemmono3a Kak OHOJIOTHMYECKHE MOJIMMEpPbl. XHUMHUYECKHE
CBOICTBa KpaxMaya ¥ LeJIIH0I03bl (THIPOIN3, KaYECTBEHHAs PEAKIMs C I0JJOM Ha KpaxMal U €€
MpUMEHEHUE JJ11 OOHapYKEHUS KpaxMaia B MPOTyKTaxX MUTAHUS).

[TonsiTue 00 HMCKYCCTBEHHBIX M CHHTETMYECKHMX BOJOKHAX, MX MpEeUMylIecTBa M
HEJOCTATKHU.

Pemenue pacuernnix 3amay  «Pacuerbl MaccoBOMl g0aM  (Macchl) XMMHYECKOTO
COEIMHEHUS B CMECH»
I'eneTndeckas CBA3b MEXIY KJIACCAMU OPTaHUYECKUX COCIUHEHUM.
Tema 4. Azorcoaep:kamue coequHeHus (3 yaca)

AmMunbI (anudarnyeckue OpraHuvdecKue COeTMHEHMS).


https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%B8%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%84%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%B8%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F

AMMHOKHUCIOTHI B Oeku. 3amuTHUKY Oenku. CocTaB 1 HOMEHKJIATYpa..
OO0napyxeHrue OCIKOB IMPHU TOMOIIM KAadeCTBEHHBIX (I[BETHBIX) peakuuid.  buonormueckue
byHKIMHA OEIKOB
Tema 5. Xumus u Ku3Hb (2 yaca)
Xumus u 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoOnemsl, cBsi3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MpenapaToB. PalonanbHoe nuTaHue.
Tokcuunbie BemiecTBa xemocdepnl. CTaHmapThl KadecTBa cpeibl . BpenHoe BiusHHE
3arpsi3HeHHs Onocepsl Ha OpraHu3M uYeloBeKa. BemiecTBa- TepaToreHsl.

11 kiaace

Tema 1. Xumuueckuii 3nemenm (6 uacog)

Crpoenue u coctaB aroma. COCTaBJICHHE JJICKTPOHHBIX M AJIEKTPOHHO-TPaPUUIECKUX
dbopMyT aTOMOB XUMHUYECKHUX JIEMEHTOB.

BaneHTHOCTE U CTEeIEHb OKHUCIICHUS XMMUYECKHX DJIEMECHTOB.

OcHoBHOE U BO30YXICHHBIE COCTOSHUS aTOMOB. ATOMBI B UYE€JIOBEYECKOM OpPTaHU3ME.
Knaccugukaiius XdAMHUYECKUX JIEMEHTOB (S-, P-, 0-271€MEHTHI), JIETKUE U TSKEIIbIE aTOMBI

HckyccTBeHHO TONTy4eHHBIE 37eMeHTB. OCOOCHHOCTH CTPOCHHS JHEPreTHYECKUX
YPOBHEH aTOMOB d-3JIeMEHTOB. SliepHOE OpyKHeE.

[Tepuonnueckas cucrema xumuueckux sieMeHToB J[.M. Menneneera. dusnueckuii
cmbici. [lepuonnueckoro 3akona /.M. Menneneesa..

[IprurHBl ¥ 3aKOHOMEPHOCTHM W3MEHEHUS CBOMCTB 3JIEMEHTOB U HMX COCIMHEHUW IO
nepuojiaM U rpymniam
Tema 2. Beuwecmeo (6 uacos)

DNeKTpoHHAass TpUpoAa XUMHUYECKOM CBS3U.  OJEKTPOOTPHUIATENBHOCTh.  Bujbl
XUMHYECKOH CBSI3M (KOBAJEHTHAs1) U MEXaHU3MBI €€ 00pa30BaHUsl.

Bunel xumudeckoi cBsi3M (MOHHAs, MeTaJUTMUECKas, BOJOPOAHAs) U MEXaHU3MBI €e
00pazoBaHUs.

ArperatHble COCTOSIHUS BEILIECTBA: TBEPJOE TEJO, KUIAKOCTh, Ta3 U mia3Ma. lIpuunHbl
MHOTO00pa3usi BEIIECTB: OpPOYHOBCKOE ABMXKeHUE, AUPDy3usi, NMPUTSHKEHUE U OTTAIKUBAHUE
MOJIEKYI.

Kpucrannnaeckue u amopdHbie BemecTBa. TUITBI KPUCTAUIMUECKUX PEIIeTOK (aToOMHas,
MOJIeKyJIsipHasi, WoHHas, Meramnudeckas). JIO OmnucaHue CBOWCTB HEKOTOPHIX BEHIECTB Ha
OCHOBE THIa KPUCTAIUTMYECKON PEIIeTKH

[Tonmumepsl. [{ucnepcHbie cuctemsl. [loHsTHE 0 KOMTouaax (3011, TeIN)...

HctrHHBIE paCTBOPHI.

Tema 3. Xumuueckue peaxyuu (15 uacos)

Knaccudukanmss XuMHUuecKuX peakiiuid.

Teepmoxumuueckue ypaBHeHus peakuuil. TerutoBoit >ddext peakmuu. 3akoH ['ecca.
PacueTsl 00beMHBIX OTHOIIEHU Ta30B MTPH XUMHUYECKUX PEAKIIHIX.

DHTaNbNUs peaKiuil.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (PaKTOPOB: MPHUPOIBI PEarupyronux
BEIIECTB

CkopocTh peakiu, €€ 3aBHUCHUMOCTb OT pa3n4HbIX (PAKTOPOB: KOHIIEHTpaluu
pearupyronux BeuecTB, TEMIEPaTyphbl

3aBUCUMOCTh ~ CKOPOCTH OT Karaimzaropa. Poib karanuzatropoB B MOpHUPOJE U
npoMmbiluieHHOM TnpousBoiacTtBe. JIO  [lomyueHue Kuciaopoaa pas3iokeHUEM IEepOKCHIa
BOJIOpPO/Ia € TTOMOIIBIO okcuaa mapranmna (IV).

Knaccupukanus  XUMHUYECKUX pEaKIuii 10 0OpaTUMOCTH. YCJIOBHS MPOTEKAHUS
peakuii TOJBLKO B OTHOM HalpaBJICHUH

Xummnueckoe paBHOBecue. CMelIeHWE XHMHUUYECKOrO0 pPaBHOBECUS TOJ JCUCTBUEM
paznuuHbIX (hakTopoB. KoHCTaHTa paBHOBECHSI.

Peakiuu B pacTBOpax AJIEKTPOIUTOB. Peakimu HOHHOTO 0OMEHa.

HcnbiTanue pacTBOPOB KUCIIOT, OCHOBAHUM MHIUKATOpaMU



I'maponus coneit, pH pactBopoB.

Pemenue 3amau «Pacuersl Macchl MpOAYKTa peakiMH, €CIU OJHO W3 BEIIECTB JIaHO B
BHJIE PACTBOpA C ONPEIEICHHON MaCCOBOM JI0JIEM paCTBOPEHHOI'O BEIIECTBAY

Peakumm ~ OKUCIHMTETHHO-BOCCTAHOBUTENBbHBIE, WX  Kiaccudukanus. TUIHYHBIC
OKHCIIUTENN M BOCCTAaHOBUTENH. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEKOTOPBIX
BEIIECTB.

DIeKTpoIN3 pacTBOPOB U paciuiaBoB. [IpakTuueckoe NpUMEHEHHE 3JIEKTPOIIN3a

Koppo3sust MeTamioB u criocoObl 3alIUTHI OT HEE.

Tema 4. Ilo3nanue u npumenenue eeuyecme (7 uacoe)

Krnaccudukanus HEOpraHMYeCKHX COCIUHEHWH. XHWMHYECKHEe CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COETMHEHUI

Pemenue 3anau «PacueTsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) IIPOAYKTOB PEAKIIMH,
€CJIM OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Metaimnel.  OKUCIHTEIHHO-BOCCTAHOBUTENIbHBIE CBOHMCTBA d — METAUIOB H UX
coenuHeHUN. (Mefb, xkene3o). JIO «B3aunmozeiicTBie IMHKA U Keje3a ¢ pacTBOpaMHU KUCIOT U
IEN0YECi»

KucnotHo- ocHOBHBIE CBOMCTBA OKCUIOB U THIPOKCHIOB d — METAJLIOB.

Hemeramibl. OKHCIUTENBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.

[IpakTHKyM: COCTaBIIEHHE CXEM INIPEBPALICHUM, OTPAKAOIIMX T'€HETHYECKYH CBS3b
MEXIy KJIaCCaMH OPTaHUYECKUX U HEOPTAHHMYECKUX COCIUHEHUH.

Pemennie koMOMHUPOBAaHHBIX 3a7a4. HaxoxaeHue MOJIeKyIsIpHOi (OpMyIIbl BEIIEeCTBA.

TEMATHYECKOE INTAHUPOBAHUE

10 ki1ace
Nen/n | HaumeHoBaHue pa3fenoB U TeM Bcero yacoB | JuiekTpoHHble (HU(poOBbIE)
o0pa3oBaTe/ibHbIE PeCYPChI
1 OCHOBBI OPraHUYECKON XUMUH 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2 VYriepoaHble opraHuyecKue 16 bubnnorexa [JOK
COEIMHEHUS - OCHOBA BCETO KUBOTO https://m.edsoo.ru/7f41837c
Ha 3emiie
3 Kucnoponoconepxxamue coequnenus | 11 bub6nuorexa [IOK
https://m.edso0.ru/7f41837¢c
4 A3oTcoaepkaime CoeTMHEHUS 3 bu6mmorekxa [IOK
https://m.edso0.ru/7f41837¢c
5 XUMHS U )KU3HDb 2 bu6mmorekxa [IOK
https://m.edsoo0.ru/7f41837¢c
HUTOI'O 34
11 ki1ace
Ne n/mt | HanmeHoBaHue pa3iesioB U TeM Bcero wacoB | JuiekTpoHHbIe  (LHM(ppoOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl
1 XHUMHWYECKUH DIIEMEHT 6 https://rus-ege.sdamgia.ru/
2 Bemecto 6 bubnmnoreka HOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://rus-ege.sdamgia.ru/
https://m.edsoo.ru/7f41837c

3 XUMHUECKUE PEaKIIHH 15 https://rus-ege.sdamgia.ru/

4 Ilo3Hanue u NpUMEHEHNE BEIECTB 7 Bubnmnoreka OK
https://m.edsoo.ru/7f41837c

NTOI'o 34
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3amanus U pemieHus.: yueOHo-meroanueckoe nocodue/Ilon pen. B.H. Joponbkuna.- U3a. 2-e
nomn. — Poctor u//1: Jlernon, 2016.

7. P.1.BanoBa, A.A.Kasepuna, A.C.Kopomenko «KoHTposnb 3HaHui yyanuxcs mo xumuu 10-
11 xnacca» M., [Ipoda, 2006.

8. HItpemmnep I'.H., Xoxsnosa A.l1. MeToauka pemeHus pac4€THbIX 3a1a4 1o XUMUK: 8-11 K.
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2015.
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