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HOACHUMTEJIBHAS 3AIITMCKA

[IporpaMma Mo XMMHUHM Ha ypOBHE CpeIHEro oOImiero odpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUH K pe3yibTaTaM OCBOCHHUs (pelepanbHOil 00pa30BaTeNbHON MPOrpaMMBbl CPEeTHETO OOIIETOo
obpazoBanus (DOII COO), npencrabieHHbIXx B DeepaqbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenmum mnpenogaBaHuss ydeOHOro mpeamera «XUMHUS» B
oOpa3zoBaTenbHBIX  OpraHm3anusax  Poccuiickorr ~ Dexepanuu,  peaM3ylONUX  OCHOBHBIC
oOpa3zoBaTeNnbHbIE IMPOTPAaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHS BOCIUTAHUSA B
Poccutiickoit ®eneparun Ha nepuon g0 2025 roma» (Pacmopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0JIOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OMNPEIENIEHUI0 O0IIeH CTpaTeruu
00y4yeHHs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMH Y4eOHOTrO IpeaMera «XUMHsD A
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIeNTyaidbHble monoxenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJIEH, COIEp)KaHMs, pPe3yJbTaTOB OOy4YeHHsT M TpeOOBaHHH K YPOBHIO
ITOATOTOBKH BBIITYCKHHUKOB.

[Tporpamma 6a3oBoro kypca xumuu 11 Kilacca OTpaskaeT COBPEMEHHBIE TEHJCHIIMHM B IIKOJBHOM
XUMHYECKOM 00pa30BaHMHU, CBA3aHHbIE C peOPMUPOBAHUEM CPEIHEH IIKOJIBI.
IIporpamma

MTO3BOJISIET COXPAHUTh JOCTATOYHO LIEIOCTHBIM U CUCTEMHBIN KYypC XUMUH;

NPEJCTABISET Kypc, OCBOOOKAECHHBIM OT HM3JMIIHE CIOXKHOIO MaTepuana, JUisi OTpaboTKU
KOTOPOT0 TpedyeTcsi HeMallo BpEMEHU;

BKJIIOUAET MaTepuall, CBA3aHHbIN C IOBCEAHEBHON KHU3HBIO YEIIOBEKA;

MOJIHOCThIO COOTBETCTBYET CTaHIAPTy XHMHUYECKOTO OOpa30BaHHUs CpelHEH IIKOJbl 0a30BOrO
YPOBHS.

[Iporpamma kypca «XHMHUHW» TOCTPOEHA HAa OCHOBE CIMPAIBHON MOJENH, MpeaycMaTpUBarOIIEH
MOCTETNICHHOE PAa3BUTHE U YIIyOJIeHHEe TEOPETUUECKUX MPECTaBICHUN MPH JIMHEHHOM 03HAKOMJICHUN
C SMIIUPUYECKUM MaTEPUAIOM.

W3ydenue xumun Ha 6a30BOM YPOBHE CpPEIHEro oO0IIero o0Opa3oBaHUs HAINPABICHO Ha JOCTHKEHHE
CIEYIOIINX Uene:

OCBOCHHE 3HAHMH O XMMMYECKOM COCTaBIAIOIIECH €CTECTBEHHOHAy4YHOW KapTHHBI MUDa,
BAKHEUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPHUSIX;

OBJIa/IeHHe YMEHHMSIMHU IPUMEHATHh IMOJNYyYCHHbIE 3HAHUS Ui OOBSICHEHUS pazHOOOpa3HBIX
XUMUYECKHUX SIBJICHUM W CBOMCTB BEIIECTB, OLICHKH pOJM XUMHUU B DPA3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U NOJy4YEeHUH HOBBIX MaT€pUAJIOB;

pa3BHUTHE [TI03HABATEIbHBIX HMHTEPECOB M HWHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B Tpolecce
CaMOCTOSITENTFHOTO MPUOOPETCHUS XUMHUYECKUX 3HAHHWH C MCIIOJIb30BAaHUEM PA3IMYHBIX UCTOYHHUKOB
nH(pOpMaIUY, B TOM YHCIIE€ KOMIBIOTEPHBIX;

BOCNIMTAHUE YOS)KICHHOCTH B TO3UTUBHOM POJIM XUMHM B XH3HH COBPEMEHHOTO OOIIECTBa,
HE0OXOIUMOCTH XMMHUYECKH IPaMOTHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M OKPY>KaIOLIeil cpeie;

NpUMeHeHHe MOJYYeHHBIX 3HAHUH M yMeHM# Js 6e301acHOr0 HMCIOJIb30BAaHUS BEILECTB U
MaTepuajoB B OBITYy, CEIbCKOM XO34WCTBE M HA IMPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a]ad B
IIOBCEIHEBHOM KW3HU, NPEIYNPEXKACHUS SBJICHUN, HAHOCALIUX BpPEJ 3I0pOBBIO UEJIOBEKA H
OKpY>Kalolleu cpene.
3aoauu:

YMEHHE CAaMOCTOSITEIbHO W MOTHUBHPOBAaHHO OpPraHU30BBIBATH CBOK I103HABATEIbHYIO
JESTENBHOCTD (OT IOCTAHOBKH LIEJIH J10 MOJIYYEHMSI U OLIEHKHU PEe3yibTaTa);

UCIIOJIb30BaHUE D3JIEMEHTOB IPUYMHHO-CIEICTBEHHOTO U CTPYKTYpPHO-(QYHKIIMOHAIBHOTO
aHaJIn3a; UCCIIEI0BAaHUE HECIOKHBIX PEAJIbHBIX CBSI3€H U 3aBUCHMOCTEN;

OTpesieNIeHUE CYIIHOCTHBIX XapaKTEPUCTUK U3y4aeMoro 00beKTa;

CaMOCTOSITENIbHBIA ~ BBIOOpP  KpUTEpUEB ISl  CPaBHEHUS, COIOCTAaBICHUS, OLICHKH U
KJ1accu(puKauu 00OHEKTOB;

MOUCK HYXXHOH MH(OpPMALUU MO 33JaHHONW TeMe B MCTOYHUKAX PA3IMYHOrO THIIA; YMEHHE
pa3BepHYTO OOOCHOBBIBAThH CYXACHUS, JaBaTh ONpeIeIeHHs], IPUBOINUTH JOKA3aTeNbCTBA; 00BICHEHUE
M3YYEHHBIX MTOJIOKEHUI Ha CaMOCTOATEIBHO MOA00PAaHHBIX KOHKPETHBIX MIPHUMEPaXx;

OLICHUBAaHHE W KOPPEKTHPOBKA CBOErO IOBEICHUS B OKPYXKAIOLIEH Cpele, BBINOIHEHUE B
MPAKTUIECKON JCSITELHOCTU U B TIOBCETHEBHOM KU3HH IKOJIOTHUECKUX TPEOOBAHUI;



WCIIOIb30BAaHUE MYJbTUMEIUUHBIX PECYPCOB W KOMIBIOTEPHBIX TEXHOJIOTHH JUIsi 00paboTKH,
nepefayd, CUCTeMaTu3aluu HHGOpMalyM, co3laHus 0a3 JaHHBIX, IPE3CHTALUN Pe3yJIbTaToOB
MO3HABATEIHHON U MPAKTUYECKON IEATEIIbHOCTH.

OO0mas xapakTepucTHKa y4e0HOro npeamera.

IIporpamma omnpezaensieT oOIIyI0 CTpaTerui0 OOy4YeHHs, BOCHUTAHUSA M Pa3BUTHUS ydallluxcs
cpeacrBaMu y‘IGGHOI‘O npeamMera B COOTBCTCTBHUU C HOCIIAMHU H3YUCHUSA XHUMHHU. Ocobennocru
cojiepKaHusl OOydeHUs XMMHUU B CpelHEHl IKoie oOyclloBleHa CHEeUM(UKON XMMHUHM KaK HayKd U
IIOCTAaBJICHHBIMH 3aJadaMu. OCHOBHBIMHU HpOGHCMaMI/I XUMHHU SBJIAIOTCA HU3Y4YCHUC COCTaBa U
CTPOEHHUS BEILIECTB, 3aBUCUMOCTH HX CBOMCTB, MOJy4E€HHE BELIECTB C 3aJaHHBIMU CBOICTBaMH,
HCCIIE0BAHUE 3aKOHOMEPHOCTEN XMMUYECKUX PEAKIUI U IIyTeW YIIPABICHUS UMHU B LIEJIAX [TOIYyYCHUS
HEOOXOIMMBIX YeJIOBEKY BEILIECTB, MaTEpPUaJIOB, sHepruu. IloaTomy B paboueil nporpaMMe 1o XMMHUU
HalllId OTPaXXCHUE OCHOBHBIE CTEP)KHEBBIE JIMHMM: «BELIECTBO», «XHMHYECKAs peaKLusi»,
«IIPUMEHEHHE BELIECTBY, «SI3bIK XUMUN.

Onucanue mecta yueOHOro npeamMera B yueOHOM IJIaHe.
Kypc xumun paccunrtan Ha 1 yac B Henento, 4To cocTaBiseT 34 yaca B roj, 3 4aca Ha NPOBEACHUE
KOHTPOJIbHBIX Pa0oT, 2 yaca Ha POBEIEHUE TPAKTUUECKUX PadoT.

INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ybTaTaM OCBOCHHUS OO0YYAIOUIUMHUCS MPOrpaMM
cpemHero ooOmero o0pa3oBaHus (JIMYHOCTHBIM, METaNpPEAMETHBIM H TpeAMeTHhIM). Haydno-
METOJIMYECKOM OCHOBOW ISl pa3paOOTKH TIAHUPYEMBIX PE3yJIbTAaTOB OCBOSHUS MPOTPaMM CPEIHEro
o0m1ero 06pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBMM C CHUCTEMHO-ACSITENLHOCTHBIM IMOAXOAOM B CTPYKTYpPE JHUYHOCTHBIX
pE3yNbTaTOB OCBOEHHUS IMpeaMeTa «XUMHS» Ha YPOBHE CPEAHEro OO0IIero 0Opa30BaHUS BBIIEIECHbI
CJIEIYIOIME COCTABIISIONINE:

OCO3HaHUE OOYYaIOIUMHUCSI POCCHICKON TpakIaHCKOW HWISHTUYHOCTHU — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

[[EJICHANPABICHHOE pA3BUTHE BHYTPEHHUX YyOEXKICHUU JIMYHOCTH HA OCHOBE KITFOYECBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh H CIIOCOOHOCTh OOYyYalolUXCs PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, MNPUCYHIMMH  LEJOCTHOM  CHUCTEME  XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPAaBOCO3HAHMS HKOJIOTMUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTh
KU3HEHHBIC TUTAHBI.

JluuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUS» JOCTUTAIOTCS B €AMHCTBE Yy4eOHOI U
BOCIIUTATEILHOW JIEATETHPHOCTH B COOTBETCTBHUM C TyMAaHHCTUYECKUMH, COLHOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeajlaMHd POCCHMCKOT0 Tpa)XIaHCKOro oOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMAMH M TIPABHJIAMHU IOBEACHHS, CIIOCOOCTBYIONIMMH TIpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TUYHOCTH 00YYarOIMINXCSl.

JIM4HOCTHBIC pe3ynbTaThl OCBOCHUS MpeaMeTa « XUMUS) OTPakatroT COPMUPOBAHHOCTH OMBITA
MO3HABATEIbHON M TPAKTUYECKON JEeATENbHOCTH OOydYaloluXcsl MO peaau3alyd TMPUHATHIX B
o0IIecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHHUs OOYYaIOIMMUCS CBOUX KOHCTUTYIIMOHHBIX TMPaB W OOS3aHHOCTEH, YBaXKECHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJCTAaBICHUSI O COIMAIBHBIX HOpPMax M TPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW HEATENBHOCTH MPH CO3JaHUH Y4YEOHBIX IPOEKTOB,
pelieHnr y4eOHBIX U MO3HABATENIBHBIX 32/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MpH
aHaJlM3€e Pa3IUYHbIX BUJIOB YUEOHOU e TEIHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEINI0 OTEUECTBEHHOM XUMUU;

YBaXKEHHsI K MPOLIECCY TBOpPYECTBA B O0JIACTH TEOPUM U NMPAKTUYECKOTO MPUMEHEHUS XUMUU,
OCO3HaHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh Pe3yJbTaT JUITMUTEIbHBIX HAOIIOJACHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAILHBIX MTOMCKOB, TIOCTOSIHHOTO TPyAa YUE€HBIX U IPAKTHKOB;

MHTEpeca M MO3HABATEIHHBIX MOTUBOB B IMOJTYYCHHH U TIOCIEAYIONIEM aHaIu3e HHPOPMAIUH O
MEPEIOBBIX TOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAallUW, CBSA3aHHBIE C XUMUYECKUMU SBICHHUSIMH, U MPUHUMATH
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPATbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTM OLIEHUBAaTh CBOE IIOBEICHUE U IIOCTYIIKM CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI ITUX MOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

MOHMMAaHUs IIEHHOCTEeW 3J0poBoro © Oe3omacHOro oOpa3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJTI0/IeHUsI PaBHJT 0€30MIaCHOTO OOpaIIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYAOBOM JAEATEIBHOCTH;

MOHUMAaHUSI LIEHHOCTH MPaBWJI WHIMBUAYAIHHOIO U KOJJIEKTUBHOTO 0€30M1acHOTO MOBEACHHUS B
CUTYaIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS TOCHEACTBUM W HEMNpPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOJIEHHUS alKOroJis,
HapKOTHUKOB, KYpEHMUS);

5) Tpyn0oBOro BoCIMTAHMS:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBATENbCKONH  JIEATEIhHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B pEHICHWH MPAKTHYECKHX 3a/Jad  COIHAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAaKTUYECKOMY M3YUYCHHIO MPO(ecCuil pa3iMyHOro poja, B TOM YKCJIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUN IO XUMHUH;

YBaXCHHUSI K TPYY, JIOJSM TPyAa U pe3yJabTaTaM TPYI0BOU JAeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WMHIUBUIYadbHOW TPaeKTOPUH OOpa3oBaHUs, Oymayuieit
npodeccun U peanuzalndyd COOCTBEHHBIX XU3HEHHBIX IUTAHOB C yYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEHN K XUMUH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

SKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOILIEHUS K MPUPOJie, KaK HCTOYHUKY CYIIECTBOBAHHS
’KM3HHU Ha 3emIie;

MOHUMaHUs TJ00aIbHOrO XapakTepa 3KOJOTHYECKHX MpoOsieM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIUATIBHOM CPENBI;

OCO3HaHHS HEOOXOJAMMOCTH HCIHOJB30BaHUS JOCTHIKEHUN XHUMHH JJis PEIIeHHs BOIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOT'O HEMPHUATHS AEHCTBUH, TPUHOCAIIUX BpPEIl OKPYXKAIOUIEH MPUPOIHON cpele, YMEHUS
MPOTHO3UPOBATh HEOIATOMPHUITHBIE IKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUA H
MpPe0TBPALIATh UX;

HAIMYUS PA3BUTOTO JKOJIOTMYECKOTO MBIIUICHUS, OSKOJIOTHYECKOH KyJIbTYpbhl, OIBITA
NeSITeIbHOCTH SKOJIOTUYECKOW HAIlPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MU B ITO3HABATENILHOIA,
KOMMYHHKATHBHOW ¥ COIMAILHOW TPAKTHKE, CIHOCOOHOCTM W YMEHHUS aKTHBHO IPOTHBOCTOSITH
uaeosIoruu Xxemohoouu;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU ¥ 00IIECTBEHHOW MPaKTHKH;

MOHUMAaHMS CHeIUPUKA XUMUU Kak HayKd, Oco3HaHUs e€ poiu B (popMHpOBAHUU
paIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUH I[EIOCTHOTO TPEICTABICHUS 00 OKPY>KAIOIIEM MUPE



KaK O €JUHCTBE IPHUPOABI M YEIOBEKAa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH
pobIeM COXpaHeHUs IPUPOTHOTO PABHOBECHS;

yOexEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHMH JUIi COBPEMEHHOM NMBMIM3alMU: B €€
IYMaHHCTUYECKON HAINpaBICHHOCTH W BAXXHOM pOJIM B CO3JaHUM HOBOM 0a3pl MaTepHabHOU
KyJbTYpbl, PELIEHUH ITOOAIBHBIX NPOOJIEM YCTOHYMBOIO Ppa3BUTUSl 4YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHUYECKOH, MUIIEBON M JKOJIOTHYECKOW OE30MacCHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBHH YCIIEIIHOTO TPYAA U 3KOJOTMUECKH KOM(OPTHOM KMU3HU KaXKJI0T0 4ieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH  I'pDaMOTHOCTH:  IIOHMMaHHUs  CYIIHOCTH  METOJOB  IIO3HAHWUS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh IOIy4aeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SBJICHUHN OKPY’KAIOIIETO MUPA U MPOUCXOAALINX B HEM M3MEHEHUU, YMEHUS
7enaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCA JAHHBIX C IIEIIbIO
IIOJIy4Y€HHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHUS Ui pelieHHsl mpolsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEphIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHMIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTIMY;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IM4YHbIX cepax nmpohecCHOHATbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHUSI yU4eOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIFOYAIOT:

3HaAUMMbIe UIT  (POPMUPOBAHUST MHUPOBO33PEHUS OOYYAIOMUXCS  MEKIUCIUIUTMHAPHBIE
(MexnpeaMeTHbIE) OOILEHAYYHbIE MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTUHBI MHpa U
crnenu(uKy METOOB TO3HAHHUS, HCIOJb3yeMBbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CUCTeMa, HAyYHbIH (aKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopwusi, UCClIeIOBaHNE, HAOMIOACHUE, H3MEPEHNE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpcallbHble y4eOHbIC IeWcTBUS (IIO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJISTHUBHEIC),
obecrieunBaronye (GopmupoBanue (GyHKIHOHATHLHON T'PAMOTHOCTH M COIMATBHOW KOMIICTCHITUH
oOyJaronuxcs;

CITOCOOHOCTD oOydJaronuxcs HCIIOIL30BaTh OCBOCHHEBIE MEXIUCITUTIITNHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIE yuyeOHbIEe ACHCTBUS B MO3HABATEIBHON U COIMAILHON
MPaKTHKE.

MeramnpeaMeTHble  pe3ysibTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  YYeOHBIMHU
MMO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU JCHCTBUSMU.

OBiaieHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUS:

CaMOCTOSITENILHO  (POPMYIMpPOBaTH H  aKTyaIM3UpOBaTh MpoOIEMy, BCECTOPOHHE €€
paccMaTpuBarth;

OHpe,Z[G.H}ITb noeian ACATCIIBHOCTHU, 3aaaBast napaMeprl nu KpI/ITepI/II/I X JOCTHXKCHHUA, COOTHOCHUTH
PEe3YABTATHI IEATEILHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BATh HpI/I OCBOCHHNHN 3HaHHﬁ HpI/IéMBI JIOTUYCCKOI'O MBIIUJICHUA — BBIACIIATH
XapaKTepHBIC TPU3HAKY TTOHSATUH U YCTAHABIMBATH UX B3aMMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIINE
TOHATHS 17151 OOBSICHEHUS OT/ICIHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHMSI M KPUTEPUHU TS KJIaCCU(UKAITUN BEIIECTB U XUMUYCCKUX PEAKITU;

yCTaHaB.HI/IBaTI: HpI/I‘-II/IHHO-CJIe,Z[CTBeHHBIe CBsiA3HU MG)KI[y I/I3y‘-IaeMI>IMI/I SIBJICHUAMU,

CTPOUTH JIOTHYECKHE PACCYX IACHUS (MHIYKTHUBHBIC, JCIYKTHBHBIC, 10 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYJIHPOBaTH BBIBOIBI U
3aKJIIOYECHUS;

HpI/IMeH}ITb B HpOI_IGCCG IIO3HaHHA, I/ICHOJII:3y€MI>Ie B XHMHHU CHUMBOJINYCCKUC (3H3.KOBBIC)
MOJICNIA, TPEeOOpPa3OBBIBATh MOJCIBHBIC TMPEACTABICHUS — XHMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTA,
XuUMu4eckas (popmysia, ypaBHEHHE XUMUYECKON peakiMy — MPU PELICHUH YYeOHBIX MO3HABATEIbHBIX
W TPaKTHYECKUX 3aJa4, TNPUMEHITh Ha3BaHHBIC MOJICIbHBIC TPEICTABICHUS I BBISBICHUS
XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBHS:

BJIaACTh OCHOBaAMHU MECTOJ0B Haquoro ITIO3HAHHUA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;



dopMmynupoBaTh IEMTM M 33Ja4d  UCCIEIOBAaHUS, HCIONb30BaTh IIOCTaBICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCH B KaueCTBE WHCTPYMEHTA MO3HAHHMS U OCHOBBI JJIS
(bopMHpOBaHNS TUIIOTE3HI 110 MTPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHHIA;

BJaJeTh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHWPOBAHUS U TPOBEIACHUA  YUCHHUYECKHX
HKCIIEPUMEHTOB, COBEpPIICHCTBOBATH YMEHHS HAOJIOAaTh 3a XOJOM IIPOIecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro  pe3ysbTaT, (OpMyIHpoBaTh OOOOIIEHHS W  BBIBOJBI  OTHOCUTEIHHO
TOCTOBEPHOCTH PpE3YyJIbTATOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJCTAHHOW
pabore;

NpUOOpPETaTh OMBIT YYCHUYECKON MCCIIE0BATEIbCKON M MPOCKTHOM JESITEIHOCTH, MPOSIBISAT
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHUS MPAaKTHYECKUX 3ajad,
NPUMEHEHHIO PA3ITUYHBIX METO/I0B IO3HAHMS.

3) paGora ¢ nungopmanmeii:

OPHEHTHPOBAThCSA B PA3IUYHBIX MCTOYHHKAX HMHGPOpPMAIMK (HAy4HO-TIOMyJSpHAs JHUTEpaTypa
XMMHAYECKOTO  COJEp)KaHUs, CIpaBOYHbIe TmocoOusi, pecypchl MHTepHeTa), aHAJIW3UPOBATH
MH(OPMAIHIO PA3IMYHBIX BUJOB M (OPM IPEACTABICHUS, KDUTUYECKN OILCHUBATh €€ JTOCTOBEPHOCTH
Y HETIPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3ampochl W TPHMEHSATHh pA3IWYHbIE METOABl TNPH TIOMCKE U O0TOOpe
uHpopManuu, HeOOXOJUMOM I BBIMOJIHEHUS YUeOHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH W
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHMAIBbHYIO (QopMy mpeacTaBicHus HWHGOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIBI, PUCYHKH U JPYTHUE);

UCTIONIb30BAaTh HAYYHBIHN S3BIK B Ka4eCTBE CPEJCTBA MPH padoTe ¢ XUMHUECKON MH(OpPMAIUEH:
IPUMEHATh MEXNpeAMeTHbIe ((pu3nueckue W MaTeMaTHUECKWEe) 3HAKHM W CHMBOJBI, (HOPMYIIBI,
ab0peBHUaTyphl, HOMEHKIIATYPY;

UCIOJIB30BATh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIJIATHOCTH.

OBJj1ajieHHe YHUBEPCATLHBIMH KOMMYHMKATHBHBIMH JAeiiCTBHSIMH:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ Iuajiora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh UEH, (POPMYINPOBATH CBOM MPEIUIOKEHHUS OTHOCHTEIHFHO BBITTOJIHEHHS MPEIOKEHHON
3aJauu;

BBICTYNaTh C TMPE3CHTAllMel pe3yJbTaTOB II03HABATEIBHON EATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITENTPHO WJIM COBMECTHO CO CBEPCTHUKAMH MPU BBITOJHEHHH XMMHUYECKOTO SKCHEPUMEHTA,
NPAaKTHYECKOH pabOThl 1O HWCCIETOBAHHIO CBOWCTB HM3y4aeMBIX BEIIECTB, peaju3alud ydeOHOro
npoekta u (HOpMyTUpOBaTh BBIBOJABI 1O pe3yjbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MyTEM
COTJIaCOBAHUS MO3UIHUHI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBiaieHNe YHHBEPCATbHBIMH PeryJssTHBHbBIMU 1€l CTBUSIMM:

CaMOCTOSITENIFHO IIAHUPOBATh M OCYIIECTBIATH CBOIO IIO3HABATEIBbHYIO JESTEIBHOCTD,
ompenensas e€ eI W 3a4a4yd, KOHTPOJMPOBAaTH U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeAjaraeéMblii  aqrOpUTM JAEHCTBUH IpH BBINOJHEHHHM Y4YeOHBIX M HCCIEIOBaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >(PQPEKTUBHBIA CIIOCOO WX peleHHs ¢ YYETOM IOJyYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JEATEIIbHOCTH HA OCHOBE CAaMOAHANIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsh» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHbl MHUpPA, POJM XUMHHM B TIO3HAHUM SBICHUA NPUPOABI, B (HOPMUPOBAHMM MBIIUICHUS W
KyJbTYpPBI JINYHOCTH, €€ (QYyHKIIMOHATHLHOW I'PaMOTHOCTH, HEOOXOIUMOM AJIsl pEeUICHHs MPAKTUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Cpefie;

BJIaJICHUE CHCTEMOM XMMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAOLINE MOHSATHS
(XMMHUYECKUI  AJIEMEHT, aToM, DJJEeKTpOHHas o00oJiouka aToMa, MOJIeKyJla, BaJIEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, XUMUUECKasl CBA3b, CTPYKTypHas Gopmyia (pa3BEpHyTas U COKpaméHHas),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA 00BEM, YITICpOIHBINA CKeNeT, (PyHKIIMOHANbHAS TPYIIa, PaguKal,



M30MepHsl, U30MEPbl, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA M a30TCOAEpKalIHe
COEIMHEHMS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHMS ); TEOPUU U
3aKOHBI (TEOpHSI CTPOSHHUs OpraHmYeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUH; MUPOBO33PEHUECKNE 3HAHUS, JIEKAIINE B
OCHOBE MMOHUMAaHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (DaKTOIOTMYECKHUE CBEICHUS
O CBOICTBaX, COCTaBe, MOJYyYCHHMH W O€30MaCHOM HCHOJIb30BAHUM BaKHEHIINX OpPraHUYECKHX
BELIECTB B ObITY U MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHU BBISIBISATH XapaKTEPHBIC MPHU3HAKU TMOHSATHH, yCTaHABIMBATH WX
B3alIMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIUE TIOHATHUS IPU OINUCAHUU COCTaBa, CTPOCHUS H
IIPEBPALLCHUI OPraHU4YECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XWMUYECKYI0 CHMBOJHMKY [UISl COCTaBJICHUSA
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMysl OpraHMYECKHX BELIECTB U
YpPaBHEHUIM XHMHUYECKUX PpEaKLMi, M3TOTaBIMBATh MOJEIM MOJEKYJ OPraHWYeCKHUX BEIIECTB IS
WJUTIOCTPALIMM UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOECHMUS;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAAJICKHOCTh HM3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHMIO K ONpPENeNIEHHOMY KiacCy/Tpymnne COeIMHEHUH (YTriIeBOI0pOIbI,
KHCIIOPOJI U a30TCOJEpIKAIINE COeIMHEHNUSI, BHICOKOMOJIEKYJISIPHbIE COeIMHEHNUS ), 1aBaTh UM Ha3BaHUS
no cucremMatuuecko HomeHknarype (IUPAC), a Ttakke NpUBOAUTH TpPUBHAJIbHBIE HA3BaHMUS
OTJENbHBIX OPraHMYECKUX BEIIEeCTB (ITUJIEH, NPOMWIEH, AalleTUJeH, STWICHIVIUKOJb, TIIIHLEPHH,
¢benon, popmanbaerny, aneTanbAerua, MypaBbuHas KUCI0Ta, YKCYCHAs KHCIIOTa, OJICUMHOBAsI KUCIIOTA,
CTeapuHOBas KUCIIOTA, II0K03a, GPyKTO3a, KpaxMal, EeJTi0103a, TIHIHUH);

c(OPMHPOBAHHOCTh YMEHHUS ONpPENENATh BHJIBl XHUMHYECKOW CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTH YMEHHS IPUMEHSATH MOJIOKEHHSI TEOPHH CTPOCHUSI OPTaHMYECKUX BEILECTB
A. M. bytnepoBa 1151 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHMUSI; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUYECKUE U XUMHYECKHE
CBOWCTBA TUIMYHBIX NPEACTABUTENECH Ppa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, ATaH,
STWJICH, NPONWJIEH, alneTuieH, Oyramuen-1,3, mermnOyramauen-1,3, O€H30J, METAaHOJ, ATAHOII,
STWICHTJIUKOJb, TJIHIEPUH, (PEHON, aleTalbIeru]l, MypaBbUHAs M YKCYCHas KHCJIOTBI, TIOKO3a,
Kpaxmall, [eJITI0103a, aMUHOYKCYCHasl KUCIIOTa), WUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXKYy HUMHU
YpaBHEHHUSIMHU COOTBETCTBYIOIIUX XMMUYECKHX PEaKIUil ¢ UCIIONIb30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YTJIEBOJOPOJIHOTO CHIPbS (HEPTH,
NPUPOJHBIN Ta3, yroib), CIOCOOBI HMX MEpepaboTKH W TMPAKTHUECKOE NPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOAMTH BBIYMCICHUS 1O XUMHYECKHUM YpPaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA WM MPOAYKTAa PEaklUu IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOIO U3 UCXOHBIX BEILECTB MIIM IPOTYKTOB pEaKLIUN);

c(hOPMHUPOBAHHOCTh YMEHUW BIAQJETh CUCTEMON 3HAHWNW 00 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCTIONB3YEMBIX B XMMHHU NPH U3yYEHUH BELIECTB M XUMHUYECKUX SBJICHUH (HaOmoneHue,
U3MEpEeHHUe, HKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJIB30BATh CUCTEMHBIE XUMHUYECKHE 3HAHMS IS
MPUHATUS pEHICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBA3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh yMEHHUH COONMIOJAaTh MpaBUia TIOJI30BAHUS XUMHUYECKOW MOCYA0H H
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBHJia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATh U  BBIMNOJIHATH XMMHUYECKUNH SKCIIEPUMEHT
(mpeBpallleHUs] OpPraHMYEeCKUX BELIECTB IIPU HAarpeBaHUM, MOJIYYEHHE JTUJIEHA W HU3YYEHHUE €ro
CBOMCTB, Ka4eCTBEHHbIE pPEAKLUU OPraHUYECKUX BEIIECTB, JCHATypalus OETKOB MpU HArpeBaHHH,
I[BETHBIE pEaKkIMy OEJKOB) B COOTBETCTBHM C MpPaBUJIAMU TEXHUKU OE30MACHOCTU MpPH OOpaleHHH C
BEUIeCTBAMH U  JIaDOpaTOpHBIM  OOOpYAOBaHHUEM, MPEACTABIATH PE3yJbTaTbl XUMHUYECKOTO
SKCHEpUMEHTa B (popMe 3alucH ypaBHEHUH COOTBETCTBYIOLIMX PEAKIMUA U (OPMYIHPOBATH BHIBOJBI
Ha OCHOBE 3THUX PE3YJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHHMHA KPUTUYECKH aHAJTU3UPOBATh XMMHUYECKYIO0 HH(OpMAIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (Cpe/icTBa MaccoBOi nHpopMaluu, IHTepHeT U Apyrux);



c(hOpMHUPOBAHHOCTh YMEHUM COOJTIOAATH MPABHJIa YKOJIOTHYECKH 11€7IeCO00Pa3HOro MOBEICHUS B
OBITY U TPYJIOBOW JESATEIHLHOCTH B LIETSX COXPAHEHHS CBOETO 3JI0POBbS U OKPYIKAIOUIEH MPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl OIMpPENEIEHHBIX OPraHMYEeCKHX
BEIIECTB, MOHMMAas cMmbichn mnokazatens [IJIK, mosicHaTh Ha mpumepax CHocoObl YMEHBIIEHUS WU
MPEeIOTBPALEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M YEJIOBEKa;

JJIA O6yanOH_II/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 3JO0POBbA: YMCHUC NNPUMCHATHL 3HAHUA
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHUIA;

JJI1 CICIBIX H CJIaGOBI/II[HH_[I/IX 06yqaloumxc;1: YMCHUC HUCIOJIB30BATh penbe(bHo-TOqeqHon
cuctemy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudecKux Gopmy.

11 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOCHHUA Kypca «O01as 1 HeopraHndeckasi XuMHUs» OTPaKaloT:

c(OPMUPOBAHHOCTh TMPEICTABICHHUIA: O XMMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJIM XUMHUU B TO3HAHUM SABJIEHUN NpPUPOIbl, B (OPMUPOBAHUM MBIIIJICHUS U
KYJbTYPBI JINYHOCTH, €€ (YHKIIMOHATHLHOU TPAaMOTHOCTH, HEOOXOUMOM JJIsi PEUICHHS MPAKTUISCKUX
3a/1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOM Ccpefie;

BJIQJICHUE CUCTEMOW XHMMUYECKUX 3HAHMM, KOTOpash BKJIOYAET: OCHOBOIOJIAralolue MOHSTHS
(XMMHYECKUH SJIEMEHT, aTOM, M30TOMN, S-, p-, d- JIEKTpPOHHBIE OpOWTAIM aTOMOB, MOH, MOJICKYJa,
MOJIb, MOJISIPHBIH 00BEM, BAJIGHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTETICHh OKUCIICHUS, XHMHYECKas
CBSI3b (KOBaJCHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOPOJHAs), KpUCTAUIMYECKas peméTka, THIIbI
XUMHUYECKUX PEAKIHi, pacTBOpP, AJNEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIECKTPOIUTHUECKAsT TUCCOIUALNSA,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peakluu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS SIEKTPOTUTHUECKON TUCCOIMALUH, Tepruoarnueckuii 3akon . 1. MenzaeneeBa, 3akoH
COXpPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHsS W MPEBPAIICHUS HSHEPTHUM NPH XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAILIUE B
OCHOBE MOHUMAaHUSI MPUIMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DaKTOIOTMYECKHUE CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJYYCHUH M OE30MaCHOM HWCIIOIH30BAHUHM BAXKHEHIINX HEOPTaHUYECKHX
BELIECTB B ObITY U MPAKTUYECKOU JIEATEIHHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMECHHI BBISIBISATH XapaKTEPHbIC MPHU3HAKU TOHSATHH, yCTaHABIMBATH WX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMUCAHUU HEOPraHWYECKUX BELIECTB U
UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIEHUS (HOpMyT
BEUIECTB M YypPaBHEHMH XMMMUECKHUX peakuui, cucremarndeckyro HomeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHUS OTAENIbHBIX HEOPraHWYECKHX BeleCTB (YrapHblii ra3, YIJIEKUCIHbIN Tas,
aMMHUaK, raiéHasi U3BeCThb, HeraméHas U3BeCTb, MUThEBAs COJIa, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUH OIpeNeisTh BaJE€HTHOCTh M CTENEHb OKHCIEHUS XHUMHUYECKUX
JJIEMEHTOB B COCIUHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs,
METaJlJIN4ecKasi, BOJOPOJHAsA) B COEIMHEHUSAX, THUIl KPUCTAIIMYECKOW pEIIETKH KOHKPETHOTO
BelecTBa (aTOMHas, MOJICKYJISIpHAsi, MOHHASI, METAJUTMUECKast), XapaKTep Cpebl B BOJHBIX PacTBOpax
HEOPraHNYECKUX COETMHECHU;

c(hOpPMHUPOBAHHOCTh YMEHH YCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUIECKHUX BEIIECTB MO UX
COCTaBy K ONpEIeIEHHOMY KIJIacCy/TpyIine coelMHEeHUH (IPOCThIe BEIIeCTBa — METAJIIbl U HEMETAJLIIBL,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEPHBIE TUIAPOKCUIBI, COTIH);

c(hOpMHUPOBAHHOCTh YMEHUH PaCKpBIBaTh CMBICH Tiepuoandeckoro 3akoHa [[. 1. MenneneeBa u
J€MOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOLIYI0, OOBICHUTEIbHYIO U IPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
sanemeHToB 1—4 mepuonoB llepuoguueckoit cucrembl xumuueckux snemeHToB J[. M. Menneneena,
UCIOJNIb3Ysl TOHATUSA «S-, P-, d-DJIIEKTPOHHBIE OPOUTANN», «IHEPreTUUECKHUE YPOBHHU», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHYECKHMX JJIEMEHTOB M MX COCIMHEHHMM MO IMepuoaaMm u
rpynnam [lepuoanueckoit cuctemsl xumuieckux dneMeHToB 1. 1. Menneneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMUYECKHUE CBOMCTBA
HEOPraHWYECKNX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE F€HETUYECKON CBS3U
MEXJy HEOPraHMYeCKHMMHU BEIIECTBAMU C MOMOIIBIO YPaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIunii;



C()OPMHUPOBAHHOCTb yMEHUS KJIACCU(PUIMPOBATE XMMHUYECKHE PEAKLUU IO PA3JIUYHBIM
NpU3HAKaM (YUCIIy M COCTaBY pEarupyloliux BELIECTB, TEIIOBOMY 3P QEKTy peakiuu, U3MEHEHUIO
CTEINEHEH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YHACTUIO KaTau3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPABHEHHS PEAKIMH pPa3IMYHBIX THUIIOB, IMOJIHBIE H
COKpaIllEHHbIE YPAaBHEHMsI PEAKLUH HOHHOTO OOMEHA, YUUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU
UAYT 10 KOHIA;

C()OPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH pPEaKLUH, MOITBEPXKIAOIIME KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PAclO3HABATh OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpPBIBATH CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEaKIMii MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO OalaHCca ITUX peakiuii;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHMYECKOW PEAKIHHU OT
pasUyHbIX (PAKTOPOB; XapaKTep CMEUIEHUsS XMMHUYECKOIO PABHOBECHS B 3aBUCHUMOCTH OT BHELIHETO
BozaeiictBus (mpuniun Jle [larense);

C()OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XWMHUYECKHE IPOLECCHI, JIeKAIUe B OCHOBE
NPOMBIIIICHHOTO  TOJIYY€HHUS] CEepPHOM  KHCIOTHl, aMMHuaka, a Takke C(HOPMHPOBAHHOCTH
IpPECTaBICHUH 00 OOIMX HayuyHBIX NPUHIMIAX M HKOJOIMUYECKUX IpodiieMax XUMHUYECKOTrO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTh YMEHHM MPOBOJUTH BBIYMCIECHHS C HCIOJIb30BAHUEM IMOHATHUS «MaccoBast
J0Js1 BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOUICHUH Ta30B NPH XUMHYECKUX PEAKLUAX, MAaCCHI
BEIIECTBA WIM 00bEMA Ira30B 110 U3BECTHOMY KOJUYECTBY BELIECTBA, MAacce WM OOBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKLUU BEILECTB, TEIIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHCHHS
Macchl BELECTB, IPEBPALLCHHS U COXPAaHEHUS SHEPTUY;

c(OPMHPOBAHHOCTh yMEHHUI COOMIOJAaTh MpaBUiIa TOJIb30BAHUS XUMHUYECKOW MOCYA0H H
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBHJia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMH TI0 BBIITOJHEHHIO JTa00PAaTOPHBIX XUMUYECKHUX OIBITOB;

C()OPMHUPOBAHHOCT yYMEHUI IUIAHUPOBATh M  BBIIOJHATH XUMMUYECKHH  SKCIIEPUMEHT
(paznokeHue MepoKcHaa BOJAOpPOJAa B IMPHUCYTCTBUHM KaTaau3aTopa, ONPEAEIIEHUE CPElbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpA, BIMSHUE pa3IM4YHbIX (AaKTOPOB Ha CKOPOCTh
XMUMUYECKON peaKiiy, peakiiii HOHHOTO 00OMEHa, KayeCTBEHHBIE PEakIMK Ha CyJbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH AMMOHHS, pEelIEHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TemMaM «MeTtamis» u
«Hemeramibl») B COOTBETCTBUU € MPaBHJIAMH TEXHUKH O€30MAaCHOCTH NMPH OOPAIEHUH C BEUIECTBAMHU
U J1abOpaTOpHBIM 00OPYOBAHUEM, MPEJICTABIATh PE3yJIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B (popme
3alUCH YPAaBHEHUH COOTBETCTBYIOUIMX pEakUMid W (OpMYIUpPOBATh BHIBOJBl HAa OCHOBE 3THX
pE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH aHAJIU3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMy0 U3 pa3HbIX MCTOUHUKOB (CpEACTBAa MacCOBOWM KOMMYHHKaIMK, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIATH TIPABHIIA DKOJIOTUYECKH I1eJIECO00Pa3HOTO MOBEICHNUS B
OBITY M TPYJOBOH JEATENBHOCTH B LIEISIX COXPAHEHMs CBOETO 3/I0POBbsI U OKpPY’KaOLIEH MPUPOJHON
Cpelbl, OCO3HAaBaTh ONACHOCTh BO3/AECUCTBUS HA KUBbIE OPTaHU3MbI ONPEIEIEHHBIX BELECTB, TOHUMAs
cmbicn nokaszarenst [1JK, moscHATE Ha mpuMepax crnocoObl YMEHBIICHHs W NPEIOTBPAIIECHUS HX
BPEIHOI0 BO3JEHCTBYS Ha OpraHU3M Y€JI0BEKa;

U1 00y4aroIIMUXCsl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METOAAX IMO3HAHUS BEUIECTB U XUMHUECKUX SBJICHUA;

VI CIENbIX U CHabOBUAAIIMX OOYyYaIOLIUXCSA: YMEHHE HCIOJIb30BaTh PeElIbe(h)HO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiiis 1u1st 3anucu XumMuueckux Gopmy.

Coaepxanue Kypca



(34 yaca, 1 yac B HeeJI10)
Temal. Ctpoenne atoma u nepuogudeckuii 3axon JI. U. Menpgesneena (3 1yaca)
OcHOBHbBIE CBelleHUSI 0 CTPOEHHH aToMa. SIpo: MpOTOHBI U HEHUTPOHBI. M30TOMNBI. DIEKTPOHBI.
DnekTpoHHas 000J04YKa. DHepreTHuecKuil ypoBeHb. OCOOEHHOCTH CTPOCHUS SJEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-TO M 5-T0 mepruoaoB nepuoanyeckor cuctemsl . . MenneneeBa (mepexoaHbIx
aneMeHToB). [loHsTHE 00 OpOMTANAX. S- U P-OpOMTAIH. DJIEKTPOHHBIE KOH(PHUIypalu aTOMOB
XUMUYECKHX HJIEMEHTOB.
Ilepunonnuecknii 3axkon /.. MenneneeBa B cBere yueHusi 0 crpoennu aroma.Otkpeitue J[. U.
MenpeneeBbIM MEPUOIUYECKOTO 3akoHa. [lepmoamdeckas cucrema Xxumudeckux snemeHtoB JI. M.
MenpaeneeBa - rpaduueckoe OTOOpakeHHWE TEPUOAUYECKOr0 3akoHa. DU3HUECKUNA CMBICIT
MOPSIAKOBOTO HOMEpa 3JEMEHTa, HOMEepa IepuoJa M HOMepa TIpyIIbl. BalleHTHBIE 3JIEKTPOHBI.
[IpuunHBI U3MEHEHUs CBOMCTB 3JIEMEHTOB B MEPUOAAX U Ipynax (rIaBHbIX MOATPYyMIIax).
[Tonoxxenue BoAOpoJa B TMEPUOJUYECKON CcHUCTeMe. 3HAYEHHE NEPUOJUYECKOr0 3aKOHa |
MEPUOJNYECKON CHCTEMBI XUMHUUYeCKUX dieMeHToB J[. M.MenneneeBa misi pa3BuUTHUs HayKd |
[TOHUMAaHHUs XUMUYECKON KApTUHBI MUDA.
JemoncTpanuu. Paznuynbie (OpMBI NEPHOIMUECKOW CHCTEMBl XUMHUYECKuX »3iementoB JI. .
Meunneneena.
Tema 2. Ctpoenue BemecrBa (144acoB)
Honnasi xumuyeckasi cBsi3b. Kartuonel wu aHWoHbl. Krnaccudukamus woHOB. MoHHbIE
KpUcTaJuIMueckue pemerku. CBOWCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUTMUECKUX PELIETOK.
KoBaneHTHasi XumMHYecKasi CBf3b. OJEKTpooTpuUaTenbHOCTh. [lomsipHas u  HemossipHas
KOBaJIeHTHbIE CBsI3H. [[umomnb. [1onsSpHOCT CBSI3M U MOJSIPHOCTH MOJIEKYbl. OOMEHHBINH U JOHOPHO-
aKLENTOPHBIM MeXaHU3Mbl 00pa3oBaHUS KOBAJEHTHOW CBS3U. MOJeKylsapHble U aTOMHBIE
KpUcTajuinueckue pemerki. CBONCTBA BEIIECTB C STUMU TUIIAMH KPUCTAITMYECKUX PEIIETOK.
Mertannuyeckasi xumnuyeckasi cBsizb. OCOOCHHOCTH CTPOCHMSI aTOMOB METAJIOB. MeTtajnueckas
XUMUYECKas CBSA3b U METa/NIMUecKas Kpuctajuimueckas pemierka. CBOWCTBa BELIECTB C ATUM THUIIOM
CBSA3HU.
Bogoponnas xuMmnueckasi cBA3b. MexXMOJIEKYJIIpHAas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHASI CBS3b.
3HaueHue BOJIOPOJAHOM CBS3U JUIsSl OPTaHU3ALUU CTPYKTYP OUOIIOIMMEPOB.
[Monumepsl. IlnacTmaccel: TEpMOIUIACTBI M PEAKTOIIACTBI, WX MPEACTABUTEIN U IPUMEHEHHE.
Bonokna: mnpupoaHsle (pacTUTENbHbIE W KUBOTHBIE) W XHMMHYECKHE (MCKYCCTBEHHbBIE W
CUHTETUYECKUE), UX MPEICTABUTEIU U TPUMEHEHUE.
I'a3000pa3Hoe cocTosiHue BelecTBa. Tpu arperaTHbIX COCTOSIHHSI BOJIbI. OCOOGHHOCTH CTPOCHUS
ra3os. MounsipHblit o0BbeM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, MPUPOAHBIA Ta3. 3arps3HeHHe atMmochepbl
(KUCTIOTHBIE TOXKAH, MapHUKOBBIH 3¢ dekt) n 6oprda ¢ HuM. [IpencraBurenu razoo00pa3HbIX BEIIECTB:
BOJIOPO/I, KUCIIOPOJ, YTICKUCIbIN Ta3, aMMHUak, 3THIIeH. VX momydenue, cobupanue 1 pacrio3HaBaHHe.
Kunakoe cocrosinue BemecrBa. Bona. [lorpebnenre Boasl B OBITY U Ha Mpou3BoCcTBE. JKeCcTKOCTh
BOJIBI M CHOCOOBI ee ycTpaHeHUs. MuHepaabHble BOJAbI, UX HUCIOJb30BAHNUE B CTOJIOBBIX U JIEYEOHBIX
uensx. XKuakue KpucTamibl U UX IPUMEHEHHE.
TBepaoe cocrosinue BelecTBa. AMOp(QHBIE TBEp/bIe BEIIECTBA B MPUPOJE U B )KU3HH YEIIOBEKa, X
3HaueHHE U puMeHeHue. Kpucramimiueckoe cTpoeHue BEecTBa.
JAucnepcHble cuctembl. [loHsTe o mucnepcHbIX cucteMax. JlucmepcHas ¢aza W AUCTIEPCUOHHAs
cpena. Knaccudukanusi AUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHUS AUCIIEPCHOU
cpensl U aucriepcMoHHOM (as3bl. 'pybonucnepcHble CHUCTEMBI: AMYJIbCUHU, CYCHEH3UHU, a3PO30JIH.
ToHKoANCTIEPCHBIE CUCTEMBI: TE€TU U 30J1H.
Cocras BenecTBa M cMeceid. BeliecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTB.
[TonsiTHE «10MS» U e pa3HOBUIHOCTHU: MaccoBas (0151 3JIEMEHTOB B COETUHEHUH, J10JI1 KOMIIOHEHTa
B CMECH - JIOJIsl IPUMECEH, I0JIsl pACTBOPEHHOTO BEIIIECTBA B pacTBOpE) 1 0ObeMHast. J[omst BeIXoaa
MIPOIYKTA PEAKIIMHN OT TEOPETUYECKH BO3MOXKHOTO.
JlemoHcTpanuu. Mojenb KpUCTAJUIMYECKOW pemeTku xjopuaa Hatpus. OOpasubl MUHEpPANIOB C
WOHHOW KPUCTAJUIMYECKON PpEIICTKON: KaJlblUTa, rajauta. MoAenu KpHUCTAUIMYECKUX PEIIETOK
«cyxoro npJa» (WiaM mona), anmasa, rpadura (uimu kBapra). Moxens monekyisl JJHK. OGpasubr
TJIaCTMAcC (penonodopmanbaeruIHbIC, MOJIMYPETaH, TTOJTUATHJICH, TTOJTUTIPOTTHJICH,
MOJIMBUHUIIXJIOPUA) U u3aenust w3 Hux.OOpasibl BOJOKOH (LIEPCTh, MIENK, aleTaTHOE BOJIOKHO,



KamnpoH, JIaBCaH, HEWJOH) W wu3fenus u3 HuxX. OOpas3ibl HEOPraHWYeCKHX IOJUMEpPOB (cepa
TJIACTUYECKas, KBAPI, OKCHJI ATFOMHUHHSI, TPUPOIHBIC ATFOMOCUINKATHI). Moelb MOJISIPHOTO 00beMa
ra3oB. Tpu arperaTHbIX COCTOSHUSA BoAbl. OOpa3lbl HaKUMM B YallHMKE M TpyOax LEHTPaJIbHOTO
oToruieHus. JKecTKOCTh BOJIBI U CLIOCOOBI ee ycTpaneHus. [Ipubopsl Ha )KuakuX kpuctamiax. O0pasisl
Pa3IMYHBIX AUCIEPCHBIX CHCTEM: AMYJIbCUW, CYCIEH3UH, a’po3oJiei, renerl u 3omer. Koarymsus.
Cunepesuc. Dpdext Tunnans.

JlaGoparopHble onbIThl. 2. OnpeneneHre TUNA KPUCTAIIMYECKON PEIIETKH BEIECTBA M OMUCAHUE
ero cBoMcTB. 3. O3HaKOMJIEHHE C KOJUICKIMEW MOJMMEPOB: MIACTMACC U BOJIOKOH M U3/CNIUS U3 HUX.
4. MHcnbiTanue BOABI Ha KECTKOCTh. YCTPAHEHUE JKECTKOCTH BOABL. 5. (O3HAKOMJIEHHE C
MUHEpaIbHBIMU BoAaMH. 6. O3HAKOMIIEHHE C TUCIIEPCHBIMHU CHCTEMaMHU.

IIpakTuyeckasi padora Nel. [Tonyuenue, coOnpanue u pacro3HaBaHUE Ta30B.

Tema 3. Xumnueckue peakuuu (8 yacon)

Peaxuuu, uaymme 0e3 u3MeHEHHs1 COCTaBa BeleCTB. AJUTOTPOINS U aJUIOTPONHBIE BUIOU3MEHEHHS.
[TpuduHBI aUIOTPONUU HA TpuUMepe MoauduKanuii Kucioponaa, yriepona u ¢ochopa. O30H, ero
Ouosorudeckas poiib. Mzomepsl u uzomepus.

Peaxknuu, nayuiue ¢ u3MeHeHHe COCTaBa BelllecTBA. Peakiuu coeIMHEHUsI, Pa3I0KEeHHs, 3aMEIICHUs
1 oOMeHa B HEOPraHWYECKOW M OpraHUYEeCKON XuMuHU. Peakiuu 3k30- u sHI0TepMUUYECcKHe. TerioBoi
3pPEKT XUMHUECKOM peakuMd M TEPMOXMMHUYECKHE YypaBHEHHUs. Peakuum ropeHus, Kak 4YacTHBIN
CITy4ail 5K30TePMUYECKHX PEAKIUM.

CkopocTh XMMH4YECKOH peaknuu. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIUU OT MPUPOJIbI
pearupyromux BeIeCTB, KOHIIEHTPALMH, TEMIIEPATYPBI, IJIOMAIN TOBEPXHOCTH COIPUKOCHOBEHUS U
KatanuzaTopa. Peakuuu romo- u rereporenssie. [lonsTtre o katanuze u karanuzaropax. OepMeHTbI
KaK OMOJIOTMYECKHUE KaTaIu3aTopbl, 0COOEHHOCTH X (PYHKITMOHUPOBAHHS.

ObpatumocTh XUuMHYecKuX peakumii. HeoOpaTumblie u oOpatumbie Xumuueckue peakuuu. CoctosHue
XUMHYECKOTO PaBHOBECHS JUIsl OOpaTUMBIX XUMUYECKUX peakiuil. CriocoObl CMELeHUsI XUMUYECKOTO
paBHOBeCcHsI Ha TIpUMepe CHHTe3a ammuaka. [loHsATHE 00 OCHOBHBIX HAYYHBIX MPHUHIIUIIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAaKa WM CEPHON KHUCIIOTBHI.

Poas Boabl B XuMHYecKoil peakuuu. VctuHHble pacTBOphL. PacTBopuMOCTh M Kiaccupukanus
BEILIECTB 10 ’TOMY IIPU3HAKY: PaCTBOPUMBIE, MAIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.
DNEKTPOIUTHI U HEANEKTPOIUTHL. DIIEKTPOIUTHUECKas: quccouuaius. Kucnorsl, OCHOBaHHUS U COJIU C
TOYKHU 3peHus TEOPUHU AIEKTPOJIUTUYECKON JUCCOLUALINN.
XUMHUYECKUE CBOMCTBA BOJbI; B3aMMOJICUCTBUE C METANIaMU, OCHOBHBIMHU U KUCJIOTHBIMH OKCHUJIAMU,
paszioxkeHue U 00pazoBaHuEe KPUCTAJUIOTHAPATOB. Peakiuu rugpaTanuy B OpraHMuecKoi XUMHUU.
I'uaposin3 opraHMyecKux M HeopraHu4yeckux coeamHenmii. HeoOpatumeiii ruaponus. OOpaTuMsliii
TUAPOJIU3 Ccoyie. ['MAponu3 OpraHuYecKuX COCIUHEHUHA M €ro NpakTHYeCKOe 3HaYeHue s
MOJIyYEHUsI TUIPOJIU3HOIO CHUPTAa M MbUIA. buonormyeckas posib THAPOJIHM3a B IUIACTHUYECKOM U
SHEPreTHUYECKOM OOMEHE BEIIECTB U PHEPTUU B KIIETKE.

OKuCIUTEIbHO—BOCCTAHOBUTEIbHbIE peakuuu. CteneHb okucieHusd. OrmnpejeneHre CTeneHu
okucieHus no Qopmysne coenuHeHus. IloHaTve 00 OKHCINUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHUIX.
OkucliieHre U BOCCTAaHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTETT.

DJIEeKTPOIU3. DIIEKTPOJIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MpOoLIecC. DIEKTPOIN3 PACIIIaBOB
M pacTBOPOB Ha mnpumepe xiopuaa HaTpus. [IpakTudeckoe MNpPUMEHEHUE DIIEKTPOIU3a.
DIEKTPONUTUYECKOE MTOTYYEHNE ATIOMUHMUS.

demoncTpanuu. [Ipepamenue kpacaoro gocdopa B 6enbrii. O30HaTop. Moaenun Mosiekysn H-OyTaHa
U 1300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAaKLUHU OT MPHUPOJbI BEIIECTB Ha MPHUMEPE B3aUMOJCHCTBUS
PacTBOPOB pa3NUYHBIX KHUCIOT OAMHAKOBOW KOHIEHTPALMU C OAMHAKOBBIMU TpaHyJaMU IIMHKA M
B3aMMOJICHCTBHS OJMHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHus, IMHKA, XeJe3a) C COJSHOU
KHCJIOTON. B3amMojaeicTBue pacTBOPOB CEPHOM KHCIOTHI C PAcTBOpaMU THOCYIb(para HaTpus
pa3IMYHOM KOHLEHTpALMM M TeMmieparypsl. Mogxens kursmero ciios. PasioxeHue nepoxkcuna
BOJIOpO/Ia C TOMOINBIO Karanu3aTtopa (okcuma mapranmna (IV)) m katamasbl ChIporo msica U ChIPOTO
kaptogens. [IpuMepsl HEOOpaTUMBIX peakiuil, UIYIUX ¢ 00pa30BaHMEM OCAJKa, ra3a MU BOJBI.
B3aumopeiictBue nmutust u Hatpus ¢ Boaou. [lomyuenue okcuaa docdopa (V) u pacTBopeHHE €ro B
BOJIC; WCIBITAaHHE IOJY4YEHHOrO pacTBopa JakMmycoMm. OOpasibsl KpucTauioruapaToB. VcmblTanue
pPacTBOpPOB DJIEKTPOJIUTOB M HEIJIEKTPOIUTOB HA MpPEAMET AUCCOIMAlMH. 3aBUCUMOCTb CTENEHU
AJIEKTPOIUTUYECKOHN JUCCOLMAIMN YKCYCHON KHCIIOTHI OT pa30baBieHus pactBopa. ['uaponus kapOuaa



Kanbius. [waponmn3 kapOOHATOB IIEIOYHBIX METAUIOB W HUTpaToB IMHKa wuiau cBuHna (II).
[Tonyuenue wmbuta. Ilpocreilime OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIHUH; B3aUMOIECHCTBUE
IIMHKA C COJITHOM KHCIOTOM U KeJe3a ¢ pacTBopoM cyibdara meau (11).

JlaGoparopHble onbIThI. 7. Peakius 3aMenieHus MeIu KeJIe30M B PacTBOpPE MEAHOTO Kyrmopoca. 8.
Peakuum, uaynme ¢ obpa3zoBaHueM ocajka, raza u Bonbl. 9. [lomydeHune Kuciopoaa pas3ioKeHHEM
MEePOKCHIa BOJOPOJa C momMolipio okcuma Mmapranma (IV) m kartamaser ceiporo kaprodens. 10.
IlonyyeHne BozmopoAa B3aUMOJAEHCTBUEM KHUCIOTHI ¢ LMHKOM. 11. Pasnuunele ciydan ruaposmnsa
coJeil.

Tema 4. BemecTBa 1 UX cBoiicTBa (9 4acoB)

Meramnbl. BzaumMmopeicTBHe METAIJIOB € HEMETallaMd  (XJIOPOM, CEpO M KHCIOPOAOM).
B3anmopeiicTBie MIETOYHBIX M IIETOYHO3ZEMEIbHBIX METAJJIOB C BOJOW. DJIEKTPOXMMHYECKHU DS
HallpsDKEHUM  METaJUIoB. B3auMmonelcTBHe METAUIOB € PACTBOPAMHM  KHUCIOT M COJICH.
AmomuHOTEpMUS. B3anMopeiicTBrue HaTpHs C 3TAHOJIOM U (PEHOJIOM.

Koppo3sust metamio. [ToHATHE 0 XUMUUYECKON M AIIEKTPOXUMUYECKON KOppo3uH MeTauioB. CriocoOb!
3aIIUATHl METAJUIOB OT KOPPO3UHU.

Hemetamibl. CpaBHUTENIbHAS XapaKTEPUCTHKA TAIOTCHOB Kak HauOoJee TUITMYHBIX MPEACTaBUTEICH
HeMeTalsIoB. OKUCINUTEIbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJCHCTBIE C METAJUIAMU U BOJIOPOIOM).
BoccranoButenbHBIE CBONCTBA HEMETA/UIOB (B3aMMOJCHCTBHE C 0oliee AIEKTPOOTPHUIATEIHLHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BELIECTBAMHU-OKUCITUTENISIMU).

Kucnorsl Heopranuveckue u opranmuyeckue. Kiaccupukanus kucnor. XWMHYECKHE CBOWCTBA
KHUCJIOT: B3aUMOJECHCTBHE C METaUIaMH, OKCHJAaMU METAJUIOB, THIPOKCUIAMHU METaJUIOB, COJSIMU,
cnupramu (peaknus dTepudukanuu). OcoOble CBOWCTBA a30THOM W KOHIEHTPUPOBAHHOW CEPHOMN
KHUCJIOTBI.

OcHoBaHusI HeopraHumveckue W oprannyeckue. OCHOBaHMS, WX KiaccHUpUKanus. XUMHUYECKUE
CBOMCTBAa OCHOBAaHMI: B3aMMOJICUCTBUE C KMCIOTaMHU, KUCIIOTHBIMU OKCHJIaMH U COJIIMU. PaznoxxeHue
HEPaCTBOPUMBIX OCHOBAHUM.

Coau. Knaccudukanusi coseit: cpeaHue, KHCIBIE W OCHOBHBIE. XHWMHUYECKHE CBOWCTBA COJICH:
B3aUMOJICHCTBUE C KHUCJIOTaMH, WIEJIOYaMHu, MeTaulaMd U cojisimu. [lpeacraBurenu coneil u ux
3Ha4YeHHE. XJIOPHUJ HaTpus, KapOoHAT Kaiblus, Gocdar Kamplus (CpeHue COJH); THAPOKAPOOHATHI
HATpUsI U aMMOHHSI (KHCTIbIE COMN); ruapokcokapOonar meau (II) - manaxut (OCHOBHAS COJIb).
KauecTBeHHbIE peakuuu Ha XJIOPHI-, Cyib(dar-, 1 KapOOHAT-aHWOHBI, KATUOH aMMOHUS, KaTHOHBI
xenesa (I11) u (IID).

I'eneTH4eckasi CBA3b MY KJIACCAMU HEOPTaHUYECKUX M OPraHuYecKuX coeauHenuii. [lonstue
O TEHETHYECKOW CBS3M W TIEHETUYECKHUX psafax. ['eHermueckuil psn meramna. ['eHeTUUEeCKUH psijg
HeMmeTaiia. OcoOOEHHOCTH T€HETHYECKOT 0 psijia B OPraHUYECKO XUMUHU.

Jemoncrpanun. Komneknus oOpas3iioB MeTauioB. B3aumopeilicTBue HATPUSt U CYpPbMBI C XJIOPOM,
xKenesa ¢ cepoid. ['opeHrne MarHus W aJlOMUHUS B KHCJIOpoje. B3auMoaencTBue menouyHo3eMenbHbIX
METAUIOB € BOJXOM. B3aummonaeicTBue HaATpUs C ITAHOJIOM, LMHKA C YKCYCHOM KHCJIOTOM.
AmoMuHOTEpMHUS. B3auMojelcTBue Meaum ¢ KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOW. Pe3ynbTaThl
KOPpO3HH METAJUIOB B 3aBUCHUMOCTH OT YCIIOBHI ee mpoTekanus. Komiekuus o0pa3oB HEMETAIIOB.
B3anmoneiictBue XJopHOW BOABI ¢ pacTBopoM Opomuaa (mommma) kamws. Kosekuus mpupoaHBIX
OpraHuYecKux KuciaoT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOMl KHCIOTHL. BzammoneiicTBue
KOHIICHTPUPOBAHHOM CEPHOW KHUCJIOTHI C caxapoM, IEUTI0I030d W Meabto. OOpasibl MPUPOIHBIX
MHUHEPAJIOB, COACPIKALINX XJIOPUA HATpHs, KapOoHAT KanbLus, pochar KaabIHst U THAPOKCOKapOOHAT
Menu (II). OGpa3ibl MUIIEBBIX MPOAYKTOB, COJEPXKAIMIUX THAPOKAPOOHATHI HATPUS U aMMOHHUS, HX
CIOCOOHOCTH K PA3JIOKCHHUIO MU HarpeBaHuu. [ameHnue coasl ykcycoM. KauecTBeHHbBIE peakinu Ha
KaTHUOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. McnplTaHne pacTBOPOB KUCJIOT, OCHOBAaHUH U CoJIel MHAUKaTopamu. 13.
BzaumopeiictBue CONSIHOM KHUCIOTBI W pAacTBOpa YKCYCHOM KHUCIOTBI C MeTauiamu. 14.
B3aumoneiicTBue COISHOW KHMCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C OCHOBaHUsAMHU. 15.
B3aumopeiicTBue CONSIHOW KHUCIOTHI M PacTBOpA YKCYCHOM KHUCIOTHI ¢ cojiamu. 16. Ilomydyenue u
CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMMU. 17. ['Maponu3 X1I0puI0B 1 aleTaToB MIEI0YHBIX METAJUIOB. 18.
O3HakoMJICHHME C KOJUICKIMSIMH: a) METauioB;, 0) HEMETa/UIOB; B) KHCIOT; T) OCHOBAaHW; [I)
MUHEPAJIOB ¥ OMOJIOTUYECKUX MaTEPHUAIOB, COIEPIKAIIUX HEKOTOPHIE COJIH.



IIpakTuyeckasi padora Ne2. PemeHue SKCIEepUMEHTAIBHBIX 3adad  Ha  WACHTHU(DUKAIIIO
OpPraHn4YCCKUX U HCOPTaHNUYCCKUX COCHHHGHHﬁ.

Kaﬂeﬂuapﬂo-TeMaaneCRoe NJIAaHHPOBaHUE



11 kaacc

No Ko- Tema ypoka Hara | Jlata
n/n BO wiaH | GaxT
4acoB
Tema Ne 1. Ctpoenne aroma u nepuoandeckuii 3akoun .A.
Menpeneena (3 yaca)
1 1 Crtpoenue aToma.
2 1 DNeKTpOHHBIE KOH(PUTYpAITUA aTOMOB.
3 1 [Tepuonnueckuii 3akon /.M. Menneneesa.
Tema Ne 2. Ctpoenue BemectBa (14 yacos)
4 1 Turbl XUMHUYECKOH CBSI3H.
5 1 KoBasieHTHast XuMHuueckas CBs3b.
6 1 Merauinueckas XMUMHUYECKasi CBA3b.
7 1 Bonopoanas xumudeckas CBA3b.
8 1 ITonumepst.
9 1 [InmacTmaccel 1 BOJIOKHA.
10 1 I"a3000pa3HOe COCTOSIHUE BEIECTRA.
11 1 3arpsizHeHue atMocdepsl 1 60pb0da ¢ HUM.
12 1 [Tpakt. pad Ne 1. «Ilomyuenue, cobupanue U pacro3HaBaHUE Ta30BY.
13 1 JKunkoe cocTosiHHE BellecTBa
14 1 TBepaoe COCTOSIHUE BELIECTBA
15 1 JlucriepcHbIE CUCTEMBI.
16 1 Cocras BemiectBa U cMmeceil. Pemenue 3agau.
17 1 Kontponbras padota Ne 1. mo teme «CTpoeHHE BEIIECTBAY.
Tema Ne 3. Xumnueckue peakuuu (84aco)
Peakunwn, uaynme 0e3 MU3MEHEHUS COCTaBa BEIECTRA.
18 1 Peakuuu, nayure ¢ ”3BMEHEHHEM COCTaBa BEIIECTBA.
19 1 CKOpOCTbh XMMMUECKHUX PEAKIIHM.
20 1 OOpaTUMOCTh XUMHUUYECKHUX PEAKIIHA.
21 1 Posb BOABI B XUMUYECKOHN PEAKIUU.
22 1 ['uaponn3 opraHMYecKUX U HEOPraHUYECKUX COCTMHEHUN.
23 1 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DIIEKTPOIIU3.
24 1 Kontponbnas padota Ne 2. mo TeMe « XMMHUYECKHUE PEAKITHI.
25 1 Tema Ne 4. BemectBa u ux coiicta (9 4yacos)
Meramisl.
26 1 Hewmeramibl.
27 1 KucnoTel Heoprannueckrue u OpraHu4ecKue.
28 1 OcHOBaHMsI HEOPraHMYECKHE U OPraHUYECKUE.
29 1 Counn.
30 1 Pemenue 3amau.
31 1 ['enernueckas cBsI3b MEXKy KJIacCCaMU HEOPTaHUYECKUX U
32 1 OpPraHUYECKUX COCIUHECHUM.
[Tpakt. pad Ne 2. «Pemienne skCcriepuMEHTABHBIX 3a/1a49 Ha
UICHTH(DUKAIINIO HEOPTAHUYECKUX U OPTaHHYECKUX COSAMHECHUID)
33 1 Kontponbnas padota Ne 3. mo Teme «BerecTBa u UX CBOMCTBaY.
34 1

Hepeqeﬂb y‘leﬁHO-MeTOHI/I'IECKOFO o0ecrneyeHus




Onucanue yueOHO-METOAMYECKOT0 KOMILIEKCA.
Pabouas mporpamMmma opueHTHpOBaHa Ha rcnosib3oBaHue yueoHuka: O.C. ['abpuensa Xumus: 11
knacc. ba3oBeiil ypoBeHb: yued. st oomeodpasosat. yupexaenuuit / O.C.I'abpuensu,— M.: [Ipoda.

MeTtoauyeckue nocoous:

Kontponbabie n mpoBepounsie paboTed» (aBTOphl O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u
ap.) M: «Ipoda». JIéskun A.H., Ky3unenosa H.E. 3agaunuk no xumun :10,11 xmacc /

A.H. JIéBkun, H.E. Ky3nenosa. — M.

JlonosHUTeIbLHAS JUTEPATypPa I YUYUTEJs:

1. IlpumepHbie TporpaMMsl 1o yueOHbIM npeameram. Xumus 10-11 kinacc. — M.: IIpocBenienue.
2. Tabpuensu O.C. [Iporpamma kypca xumuu ais 8-11 kimaccos
obmeo0pazoBarenbHBIXyUpekaeHui. — M.: [Ipoda.

3. lNabpuensu O.C. HacronpHas kaura aisa yautens. M.: biauk u K.

4. Tabpuensa O.C. Xumus. 11 xinacc: KOHTPOJIbHBIE U TPOBEPOUHbIE paboThl. M., [lpoda,.

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChl

HNuTepHeT-pecypcebl:

http://www.fipi.ru [Toptan ®UITN — OeaepanbHbIii HHCTUTYT ME1arOTUYECKUX
n3Mepenuithttp://www.ege.edu.ru ITopran EI'D (mHpOpMaLIMOHHON MOIEPIKKH

EI'D) http://www.probaege.edu.ru ITopran Enunslii sx3amen

http://edu.ru/index.php ®enepanvusbiii mopran «Poccuiickoe

oOpazoBanme» http:// www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbiii IEHTP
TecTupoBaHus. http://www.pedsovet.org Beepoccuiickuit Marepuer-Ilencoser
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