MHUHUCTEPCTBO ITPOCBEIIEHHUS POCCUMCKOMN ®EJAEPAILIAA
MunuctepcTBo o6pazoBanusi Upkyrckoi odaacTu

Ynpasienne oopaszopanus Taiimerckoro paona

MKOY Bbuprocunckas COLI

PACCMOTPEHO COI'JTACOBAHO
PykoBoaurens MO 3aMecTUTeNb TUpeKTOpa

AL aveazy ug YBP

4
Emenbsnona JI.B. & ke
[Ipotokon Ne 4 ot «oT Crpuziososa H.JL.
o4 o4 2024r. Tpotokon Ne oA~ ot

Oy OF 2024r.

PABOYAS INPOI'PAMMA
(ID 4032042)

y4yeOHoro npeamera «Xumus. bazoBblil ypoBeHb»
ais obyqatoruxes 10 — 11 knaccog

C UCIOIb30BaHKEM 000pynoBaHus LeHTpa « Touka pocTa»

TOUYKA \!POCTA

¢. bupoca 2024



MNOACHUTEJBHASA 3AIINCKA

Ha 6a3e uenTpa o0pa3zoBaHus €CTECTBEHHO-HAYUYHON U TEXHOJIOTMYECKOM
HarpaBieHHocTU «Touka pocTay obecreurnBaeTcs peaau3ains 00pa3oBaTEIbHBIX
MIPOTrPaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HAPABIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOIATEILCTBA B chepe
oOpa3oBaHUs

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM  00pa30BaTENbHOM MPOTPaMMbl CPEAHEro 00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepaibHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM cTangapre COO, c¢ yué€rom KoHuenuuu mnpenojiaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpaMMBbl, U
OCHOBHBIX TnONOXKeHHW «CrTparernm pasBUTHS BocHUTaHuA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05.2015 N2 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieit ctparernu oOy4eHusl, BOCIIUTAHUS M Pa3BUTUSL OOYUaIOLIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKoe oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumuyeckoe o00Opa3oBaHUE
oOydJarommxcst Ha YpOBHE CPEIHETo 00Iero oOpa3oBaHUs CPEACTBAMU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiEHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXe C Y4ETOM
oOlMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaepanumu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poyib B
COBPEMEHHOW LUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUAIbHON KYJIbTYpPHI.



Ona BHOCHUT CBOHM BKJaJa B (JOPMUPOBAHUE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIEeM MHpPE KaKk O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LEISMH W TPHHIMIIAMUA CPEAHETO OOIIETro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUs1) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUNIHOINO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3INYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMBbl 3HAHUU MPU WU3YyUYECHHH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuu BeulecTB. CBeAeHHS 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATLHbBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIH Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs



TEOPETUYECKH MaTepuanl u (AaKTOJIOTHMUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHU4ecKas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULIUMN,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaromiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIMIX, UX CYI[HOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKamu, PacKpblBalOT €€ POJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JIESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCS B OONIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBAThL WH(OOPMAIUIO U
NPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaATbHBIX |
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrEe y OOy4YalOMIMXCA MHPOBO33PEHYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHMYECKOrO H
OpraHMYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMM MEXKIYy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MPOrpaMMON MO XMMHUHU TMOJXOAbl K OINPEIeTICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOPMAITIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COZIep KATEIbHOM XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB



XMMHYECKON HAyKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOU KyJbTyphl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ] K OIpEeNeJCHHUIO ILeNel H3ydeHUs
TpeaIMeTa SIBJISICTCS BIIOJTHE OTPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEJIAMH W3Y4YCHHS IpeaAMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHpOBaHHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIEH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JeaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOMAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHU,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKa IeJiel U 3a/lay U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpernoJAaBaHUM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MPEeArnovTeHHE
NPAKTHUYECKONH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTamnus 00yJaromuxcsl K YCJIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE Ui Pa3IUYHBIX BUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padoTKu MH(pOpMaLUH,
HEOOXOJUMBIX Ui TNPUOOPETeHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT



BAXHOC MECTO B IIO3HAHWM XHUMHH, a TakKe I OICHKH C TO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEMIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pPa3BUTHE ITO3HABATCIIBHBIX HHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C KHU3HCHHBIMHU ITOTPEOHOCTSIMH, UCITOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICP KAHMS;

(GbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIIICHUS, HAOJIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECCKOM
HAIIPaBJICHHOCTH XHMHH, ©€ BaXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIEM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHW IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IIPCIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OyTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMmMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpPEeBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3TUIIECHT JIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MepUOINYECKOT0 3akoHa U [leproanyeckoil CHCTEMBI
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccudpukanuss  XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINAM.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKEHUE NEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3agaum.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennueneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mme gusnyeckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monmyueHus: MeTawioB. [IpuMeHeHue MeTaioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJEHCTBUE TUJIPOKCHJIA AIIOMUHUS C PACTBOpaAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATHUH, TakK W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMK K OOYYECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CAVHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTUA M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTITEIIGHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHWE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJCTBUNA W HENMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa,;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMMHHM JJI1  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIMOHATIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSTAM M YCTAHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U3oMepus, U30Mepbl, TOMOJIOTHUECKUI Psil, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AECATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUS 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKLIUSMH TIO BBITOJHEHHIO J1a0OPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHMA  COONMIONATh  TMpaBUja  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, moscHATh Ha mpuMepax CrIocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHbh OKUCICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJISIpHAs,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOANUECKOro 3aKoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux smemenToB [I. M. MenngeneeBa, HCIONB3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISITH YPABHEHUS PEAKIUNA Pa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIILUIEHHOTO IMOJIYYEHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKI[UH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TONYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOMU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThbI padoThI pecypcb
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYEeCKOH XUMUM
IT i .T
11 erpocHIA OpraCcKi coceri A 3 uGnorera LIOK
' p p g ' https://m.edsoo.ru/7f41a636
M. bytieposa
Hroro o pasneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — aTKAHBI 2 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1 bubmmoreka [JOK
' aJKaJUCHBI, QIKHHEI https://m.edso0.ru/7f41a636
bubmmoteka IIOK
2.3 ApOMATHHECKHE YIIICBONOPOTLI 2 https://m.edsoo.ru/7f41a636
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 1 bubmmnoreka HOK
' uX nepepadoTka https://m.edsoo.ru/7f41a636
Hroro o pasneny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
bubmmoteka IIOK
31 CrpTEL Denon 3 https://m.edso0.ru/7f41a636
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 but6mmorexa [IOK
' CnoxxabIe YUPHI https://m.edso0.ru/7f41a636
but6mmoreka [IOK
3.3 YIIeBOzIBL 3 1 https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro no pazueny 13
Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3 Bubmiorexa LIOK
' ) ’ https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
Pa3znea S. BbicokoMoieKyJIsipHbIE COeINHEHU S
bubnunorexa LIOK
51 IInactmacceet. Kayuyiu. Bonokua 2 https://m.edso0.ru/7f41a636
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Ne i/l IpOrpaMMBbL Beero KO;ITpOJIbeIe H[%aKaneCKne 0GPA30BATEIBLHBIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH Bu6morexa LIOK
1.1 u [lepuonnueckas cucTeMa XMMUYECKUX 3 .
https://m.edsoo.ru/7f41a636
anemeHToB 1. 1. Meneneena
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
13 XHMHYCCKHE PeaK K 6 1 1 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
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2.1 Merauer 6 1 https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
2.2 Hemeranmet 9 1 1 https://m.edso00.ru/7f41a636
23 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 5 bubnmnoreka [JOK
' BEILIECTB https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
bubmuorexa [JOK
31 XHMUsL 1 KH3HE 4 https://m.edso0.ru/7f41a636
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne KoHTpoJIb Hara HUcnonb3oBanue 000pyaoBaHusi
Tema ypoka Bceer P IpakTuyeckue
n/n HbIE usyyenusi llenTpa «Touka pocray
0 padoThI
padoThI
1 [IpenMer opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopust CTpoOEHU OPraHUYECKUX
2 coenqunenuiit A. M. byrneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[TpoGupku, ciupTOBKA, CITUYKH,
JIep>KaTein, CTEKIISIHHbIE TAJIOYKU U
TpyOOUKH, STHUIOBBIN CIIUPT,
MypaBbUHasA KUCJIOTA, PACTBOPHI;
JleMoHCTpanon yP > P PhL;
[IpencraBnenue o kiaccupuKanuu b1 OLLLLT: IJIIOKO3BI, TJIULEPUHA;
opraHuueckux Bemiects. Homenkiarypa ’ dopmanpaeruna, Oenka,
3 1 «UnenaTudukanu
(cucremaTHuecKkasi) U TpUBHUAJIbHBIC pacTUTENBHOE MACIIO, MAILIMHHOE
s OPraHUYECKUX o .
Ha3BaHUs OPraHUYECKHUX BEIIECTB . Maclio, KpaxMaJbHbIN KieHcrep,
COCTMHEHU»
caxaposa, AgNO3z, NH4OH, CuSOs,
NOH, KMnQg4., cimpToBO#i pacTBOp
Mona; kiyOeHb kapToders, 6enbiit
XJIe0, crienoe s010KO.
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHU AT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTABUTENIN ATKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
v OTWIIEH U NIPOINMIIEH — MPOCTEMIINE 1
MIPEJICTABUTENH AJIKEHOB
JlabGopaTopHBbIii IITATUB;
3 [Ipaktraeckas padota Ne 1. «[lomyuenue 1 1 CIIUPTOBKA; TPU MIPOOUPKH; TPoOKa

OTUJICHA U U3YYCHHC €TI0 CBOICTBY

C Ta300TBOJTHOM TPYOKOii;
HpOK&J’IGHHBIfI IMECOK HUJIN KYCOUYCK




Ankanuensl. byraguen-1,3 u

MeM3bl; CMECh STHJIOBOTO CIIUPTA U
KOHLEHTPUPOBAHHOW CEPHOU
KUCJIOTHI (1 : 2); MOAKUCTICHHBIN
pacTBOp MepMaHTaHaTa Kajusl.

9 MeTunoyraaueH-1,3. Ilonyyerue
CUHTETHUYECKOI'0 KayuyKa U pEe3UHbI
€MOHCTpaIMOH
AJKHMHBI: COCTaB U 0COOEHHOCTH A . palt
. HBIN OIIBIT: [Tpobupku ¢ ra300TBOJHBIMH
CTPOEHUS, TOMOJIOTMYECKHUM Psia.
10 .. «Ilonmydenue u TpyOkamu kapoua kanbius — CaCo,
AneruneH — npocTednmn .
CBOICTBa BoJa, pactBop KMnO4
IPEJICTaBUTENb aJIKUHOB
aleTUIeHa»
11 Bbrunciienus no ypaBHEHUIO XUMHUYECKOM
peakuuu
12 Apenbl: 6eH3011 U TOIyoJ. TOKCUYHOCTh
apeHoB
13 I'eneTnueckas cBsi3b YIieBOJOPOJIOB,
IPUHAJUISKAIINX K Pa3IMYHbIM KJlaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 NPUPOHBII ra3 v MOMyTHbIE HeDTSIHbIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HICTOYHUKH YIIIEBOAOPOIOB:
15 INPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
16 KonTtponbHast pabota no pazaeny
«YTIEeBOIOPOABD)
[TpoGupku, CTEKIIHHBIE TPYOOUKU
JleMoHCTpanyoH
. ¥ TOJIOYKH, CIIUPTOBKA,
HBIN OIIBIT:
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: «CBocTEa ¢ubTpoBanbHas Oymara, CoHsOH,
METaHOJ U 3TaHoJ. BonoponHas cBA3b H20 nuctunnupoBaHHas,
ATHJIOBOTO
MIOJICOJIHEYHOE Maclio, MeHas
CIUpTa»
IIPOBOJIOKA.
€MOHCTpaLOH [TpoOupku, cTEKISIHHBIE TPYOOUKH
MHOroaroMHbIE CIUPTHI: TUICHTIUKOIb A . pall POOHPIH, Py
18 HbBIH OIBIT: u nanouku, HO
U TJIMLEPUH .
«CBolicTBa JUCTUJTUPOBAHHAS, TIUILIEPHH,




TITUIIEPUHAY pactBopbl: NaOH, CuSO4
19 ®DeHoJ: CTpoeHue MOIIEKyJIbL, buznueckue
Y XUMUYECKUE CBOWMCTBA, IPUMEHEHUE
[TpoOupku, CTEKISTHHBIE TPYOOUKH
JleMoHCcTpanon
Anpaeruapl: GopMaIbACTHI U HBIA ONBIT: 1 nano=xu, H;0 ropsas,
20 . criupToBka, cimuku, NHsOH,
areTanpaerun. AneTtod «CBolicTBa
(opMaTbICT A AgNO3, popmaiiH, pacTBOPHI:
NaOH, CuSO4
21 OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAS
[lItaTuB 1a00PaTOPHBINA, ITATUB C
npoOupKamu, MpooKa ¢
ra300TBOJIHOM TPYOKOH, IIIITaTelb,
CTEKJISTHHAS MaJlouKa, CIUPTOBKA,
22 [IpakTuueckast padora Ne 2. «CBoicTBa 1 CIIMYKH. MarHui, okcug Maruus, 10
pacTBopa YKCYCHOW KHCIIOTBI» - % pacTBOp rUApOKCUIA HATPHS,
pPacTBOPHI CEPHOM U COJISTHOM
kuciot (1:1), pacTBop nakmyca,
KPUCTATMICCKHH areTaT HaTpus,
10 -% pactBOp KapboHaTa HaTpusl.
CreapuHOBas U OJIEUHOBAS KMCIIOTHI, KaK
23 MPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX
KHUCIIOT
24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIIONKHBIX
3¢upoB
[Tpobupku, cTEKISIHHBIE TPYOOUKH
JleMoHcTpammoH Y TIOJIOYKH, (DUIBTPOBATBHAS
. N ) oymara, C2HsOH, H20
26 Kupsl: runponus, npuMeHeHue, HbIH OTIBIT: MCTHIMPOBAHHAA, TOACONHEHOE
Ouostornueckasi pojb )KHPOB «CBoticTBa
JKHPOB» Maclo, OeH3UH, TOPUUYHOE WU
JPYroe pacTUTEIHLHOE MacJo,
pactBop KMnO4
27 YraeBoJbl: cocTaB, KilacCH(pUKaIus.




Baxneliuye npencTaBuTeNu: rioKo3a,
dpykTO3a, caxapos3a

Kpaxman u nemirono3a Kak npupoIHbIe

28 1
MTOJIMMEPHI
KonTponpHas padora no pazaeny
29 «Kucnopoacoaepkaiye opraHn4ecKue 1
COCIUHEHUS
30 AMMHBI: METHJIAMHUH U aHWJIHMH 1
AMUHOKHUCIOTHI KaK aM(OTEpHBIE
31 OpPTraHWYECKHUE COCAMHEHUS, X 1
ouosornueckoe 3HaueHue. IlenTuap
32 benku kak npupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI
33 OCHOBHBIE TTOHIATHS XUMUH } 1
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI
«O3HaKoMIICHUE
OCHOBHBIE METOIBI CHHTE3A ¢ obpasmamu Komnexknuu: «ITomumepsi»,
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 IJ1acTMace, «XJ10n0K», «JIeH ¥ mpOgYKTHI €ro
[TnacTmaccel, kKayqyku, BOJOKHA BOJIOKOH U nepepaboTK»
Kay4qyKOB»
OBHIEE KOJIMYECTBO YACOB I10O 34 5

[TPOT'PAMME




11 KITACC

Ne
n/n

KoaunuyecTBO 4acoB

Tema ypoka
Mayp Bcero

XUMHYECKUN DJIEMEHT.
ATOM. DieKTpoHHAs 1
KOH(HUTrypamus aTOMOB

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKHX 371eMeHTOB /1.
N. MenneneeBa, NX CBA3b C
COBPEMEHHOM Teopueit
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTHU
W3MEHEHMsI CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB U
UX COEUHEHUH 10 rpynmnam
U nepuoaaM. 3HaueHue
NIEPUOANYECKOI0 3aKOHA U
CHCTEMBI XHMUYECKHX
anemenToB .M.
MenpeneeBa B pa3BUTHH

HayK{

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

HUcnoan3oBanue obopynoBanus LleaTpa
«Touka pocray»

Crtpoenue BeniecTsa.

XnuMuyeckas CBS3b, €€

BU/JIbI; MEXaHU3MBI 1
o0pa3oBaHMs KOBAJIECHTHOM

cBsi3u. BogopoHas cBsi3b

BanenTtHoCTb.
DJIEKTPOOTPHULIATENBHOCT.
CreneHp OKUCIEHUS.
BemectBa MonekynsspHOTro
Y HEMOJIEKYJIIPHOTO
CTPOEHHUS

[ToHsiTHE O TMCTIEPCHBIX 1

JleMOHCTpallMOHHBIN

Cycriensuu (Ca(OH)2 — n3BecTKOBOE MOJIOKO,




cucremax. VIcTHHHEIE 1
KOJIJIOUIHBIC paCTBOPBI.
MaccoBas 10J14 BEleCTBa B
pacTtBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHeHui. ['eneTuueckas
CBSA3b HEOPTAaHUYECKUX
BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Knaccudukanms
XMMHYECKUX PEAKIIUH B
HEOPraHW4YeCcKou 1
OPraHNu4eCKOM XUMHH.
3aKOH COXpaHEHHS MacChl
BCIIIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLECHUS SHEPTUU [IPU
XUMHUYECKUX PEAKITUIX

OIIBIT:
«O3HaKoOMIIEHHE C
JIUCTIEPCHBIMH
CUCTEMAaMMU

KHUJIKHE Ma3u — JIMHUMEHTBI, IIEMEHTHBIT
pacTBop), SMYyIbCHH (MOJIOKO, HEPTh, OUTYM),
nacThl (3yOHBIE TACThI), TeNu (ChIp, XJIeO,
MapmMmena, 3edup, reqap A7 Tyiia, BOJIOCHI)

CKopocCTh peakiyu.
OOpaTumble peaKIyH.
XHUMHYECKOE PABHOBECHE

10

[IpaxTnueckas padora Ne 1.
«BrnusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peaKkiium»

[TpoOupkH, criupToBKa, AepKaTelb, INTATUB AJIs
MpoOUPOK, ITUHK, MAaTHUH, JKEJI€30: TPAHYIIbl U
MOPOIIIOK, pacTBOPHI cepHoit (1:5, 1:10) u
COJITHOM KHMCIIOTBI, IEPOKCHU BOJAOPOJIA, OKCHUT
mapranua (I1V), okcug meau (I1).

11

DNeKTpoNIuTHYECKast
mmcconmanus. [loasarue o
BOJIOPOJIHOM IOKa3aTese
(pH) pactBopa. Peakuuu
noHHOTO oOMeHa. ['uaponus
OpFaHquCKHX 158
HEOPraHWYEeCKHUX BEILECTB

JleMOHCTpaIlMOHHBIN
onbIT: «['uaponus
XJIOPUIOB U
alleTaToOB HIEJIOYHBIX
METAJIJIOBY

[Tpobupku, yHHBEpCaTbHBIE HHIUKATOPHEIC
o6ymaxkku, pactBopsl: KCI, CH3COOK

12

OKHUCIIUTEBLHO-

JleMOHCTpallMOHHBIN

[Ipo6upku, Na2COs, ZnClz, KNOs,




13

14

15

16

17

18

19

BOCCTaHOBUTEJIbHbBIE
peakmuu. [Tonstre 06
AJIEKTPOJIU3E PACILIaBOB U
pacTBOpPOB COJIEH

KonrponsHas padora no
pazneny «Teoperndeckue
OCHOBBI XUMHUH)»

MerTabl, UX IOJ0KEHHE B
IIepuonnueckoi cucreme
XHMHYECKHX 3JIEMEHTOB /.
W. MeunneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O01mue
(hu3uYecKue CBONCTBA
METaJIJI0B

CruiaBbl METaJIIOB.
DNEeKTPOXUMUYECKUN P
HaIlpsKEHNUH METaJUIOB

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpwuii, KaNIMii, KAJIBIHH,
Mar"uii, aTFOMUHUI) U UX
COeIMHEHU

XUMHUYECKHUE CBOMCTBA
XpoMa, MEIU U X
COETMHEHUN

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX
COCTMHECHUN

[IpakTnueckas padora Ne 2.

"Penienue
IKCTIIEPUMEHTAIIbHBIX 337129
o teme «MeTame»"

OonbIT: «Pa3imuunpie
clly4yau THIpoJini3a
coyei»

JleMOHCTpaIlMOHHBIN
onbIT: «Peakmus
3aMEIICHUS MEIU
JKEJIE30M B PaCTBOPE
MEIHOI0 KyIopoca

yHHUBepcalbHasi UHIUKAaTOpHas Oymara

[TpoOupkH, cTanbHBIE KHOTIKH U CKPETIKH,
pactBop CuSO4

ItaTuB ans npoOUPOK, MPOOUPKHU, PACTBOPHI
a30THOM KHUCJIOTHI, COJITHOM KHCIIOTHI,
THJIPOKCHUIA HaTpus, cyibdata Hukess (11),
HUTpaTa cepebdpa, xopumaa xenesa (111),
ponanuja kanusi, pocdara HaTpusi, cyabdara




LUHKA.

20

21

Hemerainbl, ux nonoxxenue
B [Iepuoaundeckoii cucreme
XUMHUYECKHX 371eMeHTOB /1.
N. Menaeneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

®du3nyecKre CBOMCTBA
HEMETAJIJIOB. AJIIOTPONHS
HEMETaJJIOB (Ha mpuMepe
KHCIIOpoJ1a, cephl, hocdopa
U yIIIepoJa)

22

XHUMHAYECKHE CBOIICTBA
raJIOT€HOB, CEPBI U UX
COETUHEHUN

23

XHUMHAYECKHE CBOIICTBA
a3ora, gocdopa u ux
COETUHEHUN

24

XUMHAYECKHUE CBOMCTBA
yriepoaa, KpeMHHUS U UX
COeTMHEHUN

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX
COCIMHEHUI

26

27

O6001menue u
CHCTeMaTH3anus 3HaHUH 10
TeMme «HemeTamisy.
Brraucnenus 1o
YpaBHEHHUSM XUMHUYECKUX
peakuui u
TEPMOXHUMHUYECKUE PACUETHI

[IpakTnueckas padora Ne 3.
«Pemenue
IKCTIIEPUMEHTAIIbHBIX 3371249
o Teme "HemeTamier"y

PacTtBOpHI

coseit CuSO4, NaOH, HCI, AgNOs, NH4
NCS, FeCls,

kpuctammuuecknit MgCOs, Fe, mtaTus ¢
MPOOUpPKaMH, CITUPTOBKA, CITUYKH.




28

Kontposnbnas pabota mo
TeMaM «MeTaJuIbl» U
«Hemertame

29

30

31

32

33

Heopranuueckue u
OpraHUYEeCKUE KUCIIOTHI.
Heopranuueckue u
OpraHUYEeCKUe OCHOBAHUS

AmdoTtepHbIe
HEOPraHUYECKUE U
OpraHNYeCKUE COCTUHECHUS.
I'eneTrmueckas CBA3b
HEOpPraHUYeCKuX 1
OPraHMYECKUX BEIIECTB

Ponps xumun B obecrieueHun
9KOJIOTHYECKOH,
SHEPreTUYECKON U NMUILIEBOM
0€30MacHOCTH, Pa3BUTHHI
MEIULIUHBI

[Ipeacranenus: 06 oOMUX
Hay4HbIX NPUHIIMIAX
MIPOMBIIIIEHHOTO
MOJTYYEHUS] BaKHEUILINX
BEIIIECTB

YenoBek B MuUpe BEUIECTB U
MaTEpUAJIOB

34

XuMus U 310pOBbE
YeJI0BeKa

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOM FA3BI IIEHTPA
«TOYKA POCTA», UCITOJBb3YEMOI'O JJIS1 PEAJIM3AIIUA
OBPA3OBATEJIBHOM ITPOT'PAMMBI B PAMKAX ITPETNTIOJIABAHU S
XUMHUHN

MartepuanpHO-TeXHIYECKas 0a3a 1eHTpa « Touka pocTay BKIIOYAET B CeOs
COBPEMEHHBIE U KJIacCHYeCKue MpuoOopsl. [locnenHue npouum MHOTOJIETHIOO
anpoOalrIo B IIKOJIC U OTYYWIN MIPU3HAHUE Y yuuTenei xumun. K Hum
OTHOCSITCS:

"  npuOop IS IEMOHCTPAIMU 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT Pa3JIMYHbIX
(akTopoB;

" anmapar Juis IPOBEIEHUSI XUMUYECKUX peaKIuil, mpuOop ISl OIBITOB C
ANEKTPUUECKUM TOKOM;

= mpubop JJIs U3YUEHHs COCTaBa BO3/yXa U MHOTHUE JAPYyTHE.

YyuThiBas NpakTUUECKUN OMBIT TPUMEHEHUS JAHHOTO 000OPYI0BaHMS HAa YpOKax
XUMHUH, MBI JJAJUM JIMIIb KpaTKoe onucaHue npudopoB. OCHOBHOM aKIIEHT
c/ieliaeM Ha OMMCcaHuM IUGPOBBIX JTA0OPATOPHI U UX BO3ZMOXKHOCTSIX.
Hudposas (yuenunueckas) sadoparopus (LIJI), mporpamMHO-annapaTHbIi
KOMILJIEKC, JaTYMKOBAsI CUCTEMA — KOMILIEKT y4eOHOIro 000py10BaHus,
BKJTIOYAIOIINI U3MEPUTENBHBIN OJI0K, UHTEpPEc KOTOPOTo MO3BOJISET
o0ecreynBaTh CBSI3b C MEPCOHATIBHBIM KOMITBIOTEPOM, U HAOOP TaTYMKOB,
PETUCTPUPYIOMINX 3HAYCHUS PA3TUYHBIX (DU3NUECKUX BEIUYMH.

JlaTunK ONTHYECKOH IUVIOTHOCTH (KOJIOPUMETP) — IPEAHA3ZHAYCH JIJIA
M3MEPEHHUsI ONITUYECKOM MIIOTHOCTH OKpPALIEHHBIX pacTBOpPOB. Mcnonb3yercs npu
n3yueHnu Tem «PactBopbl», «CKOPOCTh XUMUYECKUX PEAKIIMNY, ONIPEAEICHUN
KOHIIEHTPAI[MU OKPAIIEHHBIX HOHOB WJIH COCIUHEHUM.

B KOMIUIEKT BXOAAT JATUYMKU C PA3IMYHOM JUIIMHOW BOJIH MOJIYTPOBOJHUKOBBIX
MCTOYHHUKOB cBeTa: 465 u 525 uM. O0BbEeM KIOBETHI COCTABIISIET 4MJI, UIMHA
onTHU4eckoro mytu — 10 mm.

JMaTruuk pH npennasnaven st uaMepenus BogopoaHoro nokaszarens (pH). B
HACTOSIIIEE BPEMsI B ILIKOJIy MOCTYNal0T KOMOMHHUPOBAHHBIE TaTUYMKH,
COBMENIAIOUINE B c€0€ CTEKIISTHHBIN 3JIEKTPO]I C AJIEKTPOJOM CPABHEHHMSI, UTO
JenaeT paboTy o U3MEPEHUIO BOJIOPOIHOTO MoKazarelist 0o1ee KoMPOPTHOM.
Hwnamnaszon uzmepenuit pH ot 0 no 14. Mcnons3yercs a1 n3mepeHus BOJIOPOIHOTO
MOKa3aTelis BOJHBIX PACTBOPOB B Pa3IMYHBIX UCCIEIOBAHUAX OOBEKTOB
OKPYKAIOIIEN CPEBI.



JlaTYMK TeMIepaTypsbl IVIATHHOBBIN — IPOCTON U HaCKHBIA TaTYUK,
MpeAHAa3HA4YEH JJI1 U3MEPEHHUSI TEMIIEPATyPbl B BOJHBIX PACTBOPAX U B Ia30BbIX
cpenax. MiMeet pa3nnuHbii auana3zoH usmepenuit ot — 40 no +180 °C.
TexHuyeckne XapakTEpUCTUKH TaTYNKA YKAa3aHbl B UHCTPYKIIUU 110
sKcIuTyaTtanvu. JaTuuk TeMnepaTrypbl TEpMONIAPHBIM IPEIHA3HAYECH IS
u3Mmepenus temmneparyp 10 900 °C. Mcnonb3yercs py BBITIOJIHEHUH padoT,
CBSI3aHHBIX C U3BMEPEHUE TEMIIEPATYP TUIAMEHU, TIJIABJICHUS U Pa3JI0KECHUS
BEILIECTB.

JIaTYHK 3JIeKTPONPOBOAHOCTH TIPEIHA3HAUCH JJISI U3MEPEHUSI YIEeTbHON
AIEKTPOIPOBOIUMOCTH KUJAKOCTEN, B TOM YHUCJIE U BOJHBIX PAaCTBOPOB BEIIECTB.
[IpuMeHsieTcs Mpy U3yYEHUH TEOPUHU IIECKTPOTUTUYECKON IUCCOLUALINH,
XapaKTePUCTHUK BOJHBIX PACTBOPOB.

JlaTYUK XJI0PUA-HOHOB UCTOJIB3YETCS ISl KOTUYECTBEHHOTO ONPE/ICTICHUS
COJIepKaHMs MOHOB XJIOpa B BOJHBIX pacTBOpax, NOYBE, NPOAYyKTaxX nutanus. K
JATYUKY MOJIKIII0YAeTCsl HOHOCEIEKTUBHBIHN AtekTpoa (MCD) (pabounii 35ekTpon),
MOTEHIUAJI KOTOPOT'O 3aBUCUT OT KOHLIEHTPALIMH OINPEEIIEMOro HOHA, B JTAHHOM
ciayyae oT KoHueHTtpauuu annoHoB CI'. [Torenunan UCD onpenensitot
OTHOCHUTEJIBHO 3JIEKTPO/Ia CPAaBHEHUS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.
Mukpockon ungpoBoii npeaHazHauyeH 715 U3y4eHUs! (HOpMbl KPUCTAUIOB U
HaOJIOICHUS 32 POCTOM KPUCTAIIOB.

IIpubop as noJy4YeHusi ra30B UCIONb3YETCS JJIS MOTYYEHUST HEOOIbIINX
KOJIMYECTB ra30B: BOJAOPO/Ia, KUCJIOpOoaa (M3 MEPOKCHIA BOJOPO/IA), YIIECKUCIOrO
rasa.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xmacce/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHUICHHOMN
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbCcTBO
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1u1st yauTels «51 uay Ha ypok
XXMM
http://him.1september.ru Equnas xomrekuust IIOP: TIpeameTHas KouteKmus
«XuUMUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4YHbBIC
aKcriepuMeHThI: xumust. Komekiust Poccniickoro o01ieo0pa3oBaTeIsHOTO
nopTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccutickas omuMIinaaa IKOJIBHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YICOHUK TSI
CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JIICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITBII KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHupoHHas OJIMMITHAA 10 XUMHUH:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA MPOEKT









