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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannny», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMBbl CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM ctangapte COO, c¢ yu€tom KoHuenmuu mnpenoaaBaHus
y4eOHOro mpeaMera «XUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepany, peamU3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoONoXkeHul «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
y4yebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OO0ydYeHHUS M TPEOOBaHUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrO o0O0pa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
3I0POBBI0 W TIPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CpPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme O XHUMHUU C Y4€TOM chnenuduKd HAayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3[JaHUM HOBOM 0a3bl MaTepUanbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIeM MHPE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOyyaroumxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4eckon xumuu. PopMuUpoOBaHNE NAHHOW CHCTEMBI 3HAHWM NPU U3YUYEHUU
npeaMeTa oO€cleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cPOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TNOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs M3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAOXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMH COJEP)KAHMS, WMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM U IIPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUS WHTEUIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX MCCIEA0BaTeNIbCKUX 3a7a4d. B 1enom coaepkanue yd4eOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0OO0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, TakuX Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)ke MpoOJieM cOepexeHUss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JCATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, Py ONpPEAEIICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LEJIed H3Yy4YeHUs NpEeIMETa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JeATEIbHOCTH Y€JOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACICHUIO LEJIEU W3yYEHUS
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHU LEISIMU H3Y4YEHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsIIOTCA:

e (opmMupoBaHMEe CHCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)kKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TMOHATHUS, (PYHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHMMHUYECKOTO 3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30macHOro o0panieHus ¢ BEIECTBAMH.

Hapsigy ¢ aTuMm, conepxaTesbHas XapaKTepUCTUKA 1IeJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIICH CTENeHH OTHAETCsl  MPEANOYTeHHE
MPaKTUYECKON KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAICIOLIEro HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS MX B PEANbHOU KU3HU
JUISL pELIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBsf3u ¢ ATUM Mpu U3yyeHUHU IMpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4M, KaK:

amanrtanusi 00yJaronmxcsi K yCJIOBUSM TUHAMUYHO PA3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYyYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHHE [UIS PA3JUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOUUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMUS,

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POIM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, OTIOHEHUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEAMETHOHN obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTtiepoBa, e€ ocHOBHbIE TTo10)keHHI. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) M TpUBHAIbHBbIC Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJACHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKNX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, uU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIMMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaUTU4YeCKuil), mnuposn3. I[IpoaykThi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAEIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peakldu C AaKTUBHBIMU MeETaJlJlaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MOJIEKyJIaMU cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOTr0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHneHnne ramuiepruaa U STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpnerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTHL. MypaBbpHHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
ruapokcugom Menu(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaK H30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
IpoBeJCHNE, HAOJIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHI:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYJSApHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYUHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmartepus, DSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUO0OB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaeHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yeMeHToB Jl. 1.
MeHneneeBay, W3y4eHHE MOJICTCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAJIBHOTO MHAMUKATOpPA, PpEAKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSYKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEHIECTB M HUX IPEBpAIICHUM:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
OKCIIEPUMEHTAILHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBnennss 00 OOIMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJYy4YEHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMHM B 11 Kilacce OCYILECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, IMepUOJUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAOIMIMMHUCS POCCUUCKONW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[ETN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIILBHOW W TMPAKTUYECKOW JESATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IpYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XHUMUHU;

YBAKEHUS K TPYAY, JIOIAM TPYyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111eCcTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpeie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMpPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEILICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESTEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIICI0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHEC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHUIO Pa3InIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (GHOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(pOpMaIMel: NpUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBONCTB
M3Y4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpPOBATH BBHIBOIBI
10 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0J1€ 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralolue TMOHATUA (XUMHYECKHH 3JEMEHT, arToM, 3JCKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIApPHBIH 0O0BEM, YTIIEPOJHBIA CKeleT, (QyHKIHOHANIbHAs TpYIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCTIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
opraanuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHUSA,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHUH WU
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JEeATeIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHHUS U MPEBPALLEHUI OPraHNYECKUX COECIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
M3rOTABIMBATh MOJEIN MOJIEKYJ OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynie COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIlue
COCTMHEHUS, BBICOKOMOJEKYJISIDHBIC COCAMHEHMsI), 1aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpPUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONMWIEH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHil ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTICBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHHU TIPU HU3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BeElIeCTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTOpHBIM OOOpYyJOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU 1O BBITOJIHEHUIO JaO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HArPEBaHUH, MIOJyUYCHHE
THJIEHA M W3YyYE€HUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHHMEM, WIPEIACTABIATH PE3yJIbTaTh
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXpAaHEHUS CBOEro 3J0POBBS U OKpY)KAIOIIEW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBHUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHX
BEIECTB, MoHUMasi cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUsI Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
AIIEKTPOJIMTHYECKON aucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUSl MACChl BEIECTB, 3aKOH COXPAHEHMS U MPEBpAIICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKALIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHUUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
YCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M MX IPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (AaTOMHAs, MOJIEKYJISpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHALIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHUU (IPOCThIE BEIIECTBA — METAUIBI U HEMETAJLJIbI, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (YHKIIUY;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuono Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. VM. MenneneeBa, uCHoJyib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanm», «3HEPreTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHHUN
10 IIEpUoIaM | rpyrmaM lleppoauyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYILIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEAarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTHMMOCTH
peaKIMy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalie B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX MNPUHIIMINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIOMHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30IacHOCTH MPU 0OpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, MHTepHET u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JIOPOBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



Kpurepun ouneHuBanusi 00pa3oBaTejibHbIX Pe3yJbTATOB

Texymuii ¥ UTOrOBBII KOHTPOJIb OCYIIECTBISETCS MO AUJIAKTUYECKUM MaTepraiam 1o
xuMmuu 11 8-9 knaccoB. ABTop: A.M. Panenkuii.

OcHoOBHas 3a71a4a U KPUTEPUI OIICHKU — OBJIaJICHHE CUCTEMOM yU4eOHBIX JEHCTBUM C
M3y4aeMbIM Y4EOHBIM MAaTEPUAIOM.

Cucrema OIIEHKH BKIIIOYAET B ¢€0s1 BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIIKOJION) 1
BHEITHIOIO (OCYIIECTBIsIeMasi BHEIIHUMU IO OTHOIICHHIO K IIKOJIE CITyKO0aMu).

J1J1 OLIeHKH UCTOJb3yeTcs epcoHnpULMpoBaHHas HH(OPMaL U aHOHUMHAs
(menepconuduupoBannas). [lepcoHnpUIMPOBAHHOM OLIEHKE MOAJIEKAT TOJIBKO
MeTanpeaMeTHbIE U MPEAMETHbIE Pe3ybTaThl U3 010Ka «BeimyckHuk HayduTcs». OneHka
JTOCTIIKEHUH pean3yercss «METOJAO0M CII0KECHHUSD», TIPU KOTOPOM (DUKCHPYETCS TOCTHIKEHUE
OTIOPHOI'0 YPOBHS U €T0 NMpeBbIlIeHNe. Tak KaK JUYHOCTHBIE PE3yJIbTaThl KOJTUYECTBEHHO HE
OIICHUBAIOTCS, JUIsl UX OLIEHUBAHUS MIPEIyCMATPUBACTCSI METO HAOIOICHUS U TIOTyUYeHUE
uH(pOpPMaLIUU OT CEMbH, KIIACCHOTO PYKOBOJUTEINS U yUUTENEH-TPEIMETHIUKOB.

J1J1s1 OTICHUBAHUS MCTIONIB3YIOTCS: CTaHIaPTU3UPOBAHHBIC TUCHMEHHBIE M YCTHBIC PaOOTHI,
MIPOEKTHI, TPAKTUUECKHE padOTHI, TaOOpaTOPHBIE padOTHI, TECTHI, 3aU€ThI, TBOPUECKUE PAOOTHI,
camMOaHaJH3, CAMOOIICHKA, HAOIIOACHUS U TIP.

KoHTposb paznuuHoro Buaa (TEKyIIHi, TPOMEXKYTOYHBINA, UTOTOBBIN) MPeyCcMaTpUBacT
cnenyromme GOpMbI M METOABL: aHAIU3 THHAMUKU TEKYIIEeH yCIIeBaeMOCTH, YCTHBIN OMpoc,
XUMHUYECKHM TUKTaHT, MUCbMEHHAs cCaMOCTOsITeNIbHas paboTa, poBepouHas padora,
KOHTpOJIbHAS paboTa, MpakTudeckas paboTa, TeCTOBBIC 3a/IaHus, TOKJIa/1, TBOpUYEecKas padora.

Tunsl 3a1aHnil, KOTOPbIe HUCMOJb3YHOTCH IJIsl OLEHKH JOCTHKEHUI:

1o (popme OTBETA: C 3aKPHITBIM OTBETOM U OTKPBHITHIM OTBETOM,;

M0 YPOBHIO TPOBEPSEMBIX 3HAHWM, YMEHUH, CIOCOOOB NEWCTBHI: 0A30BBI M TOBBIIICHHBINA
YPOBEHb;

[0 MCIOJB3YEMBIM CPEICTBAM: 3a/laHus AJIsl MUCbMEHHOM MM yCTHOHM Oecelbl, MpaKTHYeCKue
3aJjaHus, J1abopaToOpHbIe PabOTHI;
no (opme npoBeeHus: 11 HHAUBUAYAIbHON WK TPYNIIOBOM pabOTHI.

HToroBasi oieHKa CKJIAIBIBAETCS U3:

HAKOIUICHHBIX OLICHOK (XapaKTepHU3yIoT TUHAMUKY 00pa30BaTeIbHBIX TOCTHKEHUHN yUalluxcs);
OIICHKU 32 CTaHIapPTH3UPOBAHHBIC WUTOTOBBIC PAbOTHI (XapakTepHU3yHOT YPOBEHb IMPHCBOCHUS
Croco0O0B JEHCTBHUIA)

BHyTpeHHI0OI0 cHCTeMy OLEHKH Ha CTYIIeHH OCHOBHOIO o001mero o0pa3oBaHus

KJIaCCU(PUIIUPYETCS CAEAYIOUUM 00pa3oM U BKIIOYAET MPOLIETYPHI:

HHIMBHUAYAJbHBIE Pe3yJbTAaThl Y4YalluXxcs - B chepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX
YMEHHI U HaBBIKOB, BBISBISIOTCA B XOJI€ IICUXOJIOTO-T1€JarOrMYe€CKOr0 MOHUTOPUHTA;
npeIMeTHbIEe Pe3yJbTAThl - Pe3yJbTaThl, MOJTYYCHHBIE B MPOIECCEe OLEHUBAHUS YUUTEISIMHU
HIKOJIBI Ha MPEIMETHOM YpPOBHE;

BHYTPHIIKOJbHbIE Pe3yJbTAThl - PE3yJbTaThl, MOJYyYEHHBIE B XOJI€ AJIMHHHCTPATHBHOTO
KOHTpPOJISl, MTOTOBOM arrecranuu ydammxcs ( KOHTPOJbHbIE pPAaOOTHI, MPOMEXKYTOUYHBIE,
UTOTOBBIC, TUATHOCTUYECCKUE);

BHELIKOJIbHbIE Pe3yJbTaTbhl - pe3ylbTaThl OJHUMIIMAJ, KOHKYpPCOB, COpPEBHOBaHUM,
KOH(pepeHIUH 1 T.I1.;
pe3yNbTaThl, MOJIyYEHHBIE B X0/I¢ He3aBHCHMMOI BHEIIIHel OLleHKH - Pe3yJIbTaThl MTOJIyYeHHBIE B
xone I'UA;

Jis omucaHus JOCTHMXKEHHA OO0y4aromuxcs IeiaecooOpa3HO YCTaHOBUTH CIEAYIOIIUE IISTh
YPOBHEM:

\ YpoBeHb \ JlocTrKeHNe IaHUPYEMBIX PE3YyJIbTaTOB \ OueHka




(oT™MeTKa)

bazosrrit
YPOBEHb
NOCTHKEHUU

JTEMOHCTPHUPYET OCBOCHHE YUYEOHBIX ACHCTBUN C OMOPHOMH
CHCTEMOW 3HaHWMM B paMKax Juama3oHa (Kpyra)
BbIIETICHHBIX ~ 3anad. OBnazeHue 0a30BbIM  YPOBHEM
SIBJISIETCS. JTOCTATOYHBIM ISl TIPOJOJDKEHUS OOydeHus Ha
CJIEyIOIIEH CTyIIeHn 00pa3oBaHus, HO HE MO MPOGUILHOMY
HaIpaBJICHUIO

C«YIOBJIETBOPUT
eIbHOY (vm
OTMETKa  «3»,
OTMETKa
«3aYTCHOY).

IToBbIIIEHHBIH
YPOBEHb

YCBOCHME OMNOPHOM CHUCTEMbl 3HAaHMM Ha  ypOBHE
OCO3HAHHOTO  NPOHM3BOJBHOIO  OBJIAJCHUSA  YUYCOHBIMH
JNEHCTBUSIMHU, JOCTAaTOYHBIA O KPyrozop, ImupoTta (Wiu
U30MpaTETbHOCTH) UHTEpecoB. Takue oOydaromuecs MOTyT
OBITH BOBJICUEHBI B MPOEKTHYIO JIESATEIBHOCTH IO MPEAMETY
U COPUEHTHPOBAHBI HA MPOAOJDKEHHE 0O0yYEHHUsS B CTApIIUX
KJIaccax 1Mo JaHHOMY MPOGUITIO.

OIICHKA
«XOPOIIIO»
(oTMeTKa «4»);

Bricokmit
YPOBEHb

bonee monHoe (MO CpaBHEHUIO C MPEIbLAYLIMM) YCBOCHHUE
OMOPHOM CHCTEMBbl 3HAHUKW HA YPOBHE OCO3HAHHOTO
MPOU3BOJIBHOTO  OBJAJCHUS  YYCOHBIMH  JCHCTBHSIMH,
JIOCTAaTOYHBIM KpPyro3op, mupoTa (WM H30MPaTeIbHOCTH)
uHTEepecoB. Takue o0ydaromuecss MOTryT ObITh BOBJICUYCHBI B
MPOEKTHYIO EATEIbHOCTh MO MPEAMETY U COPUEHTHUPOBAHBI
Ha TIPOJOJKEeHNEe 00yYeHHs B CTapIIUX KJIaccax Mo JaHHOMY
pod I,

OIICHKA
COTIIMIHO
(oT™MeTKa «5»).

IlounxeHHBII
YPOBEHb

0azoBoOM
naxe U

OTCYTCTBUE  CHUCTEMATHYECKOMN
oOydJarommmcsi HE  OCBOCHO
TUTAHUPYEMBIX pE3yJIbTaTOB, KOTOpHBIE OCBaMBacT
OOJBIIMHCTBO OOYyYarOIIMXCS, HMEIOTCS 3HAYUTEIbHBIC
npoOenbl B 3HAHUSX, JallbHEHIee OOydeHHe 3aTpyIHEHO.
[Tpu sTOoM 0Oyd4aromuiics MOKET BBINOIHITH OTAEIbHBIC
3alaHds  TOBBIMIEHHOTO  ypoBHsA.  JlaHHas  rpymnma
oOygaronuxcs (B CpefHEM B X0J/1€ OOYUYCHHS COCTaBIISIOIIAS
okomo  10%) TpeOyeT  cHelMalbHON  JAUArHOCTUKH
3aTpyAHEHUN B 0Oy4YeHUWH, MPOOETIOB B CHUCTEME 3HAHUH M
OKa3aHUM [EJICHANIPABIIEHHOW TIOMOIIA B JIOCTHXKEHHUH
06a30BOTO YPOBHS

IOJITOTOBKH,
[IOJIOBHHBEI

«HEYIOBIICTBOP
UTEIIBHO»
(oT™meTKa «2»)

Huskuii
YPOBEHb

HAJIMYME TOJIBKO OTIENBHBIX (hparMeHTAapHBIX 3HAHUU 10
peaMeTYy, JanpHeiee oOyueHwue MPAaKTUICCKH
HEBO3MOXKHO. TpebyeTcsi criennaabHasi MOMOIIb HE TOJBKO
mo ydeOHOMY TIpeIMeTy, HO U 1O (OPMUPOBAHUIO
MOTHBAIIMH K O0YUYEHUIO, PA3BUTHIO HHTEPECA K M3ydaeMOid
NPEMETHOW O00JIACTH, MOHMMAaHUIO 3HAYMMOCTH IpeIMeTa
JUIA JKU3HU U JIP.

OIICHKA «TLIOXO0)»
(oTMeTka «1»)

XapakrepucTuka un@poBoii OeHKH (0TMETKH)

«5»

(OTIHYHO») —

YPOBEHb  BBHITIONHEHUS  TpeOOBaHMIA

3HAa4YUTCIIBHO

BBIIIC

YAOBJIETBOPUTENILHOTO: OTCYTCTBHE OIIMOOK Kak IO TEKyIIeMy, TaKk U IO MpeAblayLeMy
yueOHOMY MaTepHaiy; He 0ojiee OTHOTO HEJ0UEeTa; IOTHYHOCTD U MOJHOTA U3JI0KEHUSI.

«4» («Xopomuio») — ypOBEHb BBHIMIOJHEHUS TPEOOBAHWHN BBINIC YAOBICTBOPUTEIHHOTO:
HCIIOJIb30BAHUC MNOIMOJIHUTCIILHOTO MaTCpualia, MOJHOTA W JIOTUYHOCTL PACKPBITUA BOIIPOCA,
CaMOCTOSITENIbHOCTh CYXKICHHM, OTpa’)keHHE CBOEr0 OTHOUICHHSI K MPEAMETY OOCYXKIEHUS.
Hannune OH_II/IGOK U HCAOYCTOB B KOJMYCCTBCHHOM BBIPAKCHHUU I10 OTACIBHBIM MPCIAMCTaAM




OTpaKaeTcss B JIOKAJbHBIX aKTaX O TEKylled W WTOroBo (pyOexHO#)  arrecTanuu
00ydJaromuxcs.

«3» («yI0BJIETBOPUTEJbHO») — JIOCTATOYHBIH MHUHHUMAJIbHBIA ypPOBEHb BBIIIOJHECHUS
TpeOOBaHUH, TPEABABIIEMBIX K KOHKPETHOH paboTe, OTIENbHbIE HapyIICHUS JIOTHKH
U3JIOKEHUSl MaTepuaia; HEMOJHOTa pacKphIThs Bompoca. Hanmuume ommbOK U HEIO4eTOB IO
OTJENBHBIM TpeIMETaM B KOJMYECTBEHHOM BBIPRKEHUH OTPAKACTCA B JIOKAJIBHBIX aKTax O
TEKYIEeH U UTOTOBOM (pyOEKHOM) aTTeCTalli 00yJarOIIHXCS.

«2» («MJI0X0») — YpOBEHb BBHIMOJHEHUS TPEOOBAHWN HUXKE YJIOBIECTBOPUTEIHHOTO:
HapylIeHUE JIOTMKH; HEIMOJIHOTa, HEPACKPHITOCTh OOCYX JAaeMOro BOIIPOCa, OTCYTCTBUE
apryMeHTaluu MO0 OMMOOYHOCTh €€ OCHOBHBIX MOJOXKEeHUH. Hanuumne ommboK 1 HEelnoueToB
[0 OTJENIbHBIM IpeIMeTaM B KOJMYECTBEHHOM BBIPAKEHHH OTPAXKAETCS B JIOKATbHBIX aKTax O
TEKyIIei U UTOroBoi (pyOexHoit) 00 arrecTanuu 00y4aronuXxcs.
KoHTpoJibHO-u3MepHuTe/IbHbIe MaTepPUAJIbl PEIHA3HAUYCHBI 1711 IPOBEPKU YPOBHS YCBOCHHS
yueOHOro MaTepuana Ha OCHOBaHMH 00pa30BaTEIbHOr0 MUHUMYMa COZIepKaHus 00pa3oBaHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB HIKOJI. OHM COCTaBJIEHbI HA OCHOBE
MHOT'OJIETHEH Mejaroru4ecKoi MpakTUKH € YIETOM Pa3InYHbIX METOAMYECKUX Pa3paboToK.

Marepuain 11t TpOBEICHHSI KOHTPOJIS 3HAHUM B3AT U3 COOpHUKA « XUMUs. 8 Kiacc.
JunakTudeckuii MaTepuain. Y4uebHoe mocobue At o01uieo0pa3oBaTenbHbIX opranu3anmii / A.M.
Paneuxuii — 12-e uzn., —M.: IIpocsemenue, 2020.

ITo BceM rmaBaM Kypca M MX pasjienaM IpeaIaracTcs TeKyIUi U TEeMaTUIEeCKUI KOHTPOJIb
3HaHUU U YyMeHUH B (hopMe XUMUUYECKUX TUKTAHTOB M TECTOB, CAMOCTOATEIbHBIX U KOH-
TPOJIBHBIX paboT. 3a1aHust 000MX BapUAHTOB PAOOT CXOJHBI IO COJACPKAHUIO U XapaKTEpy
BBITIOJTHSIEMBIX YUE€OHBIX JEHCTBUM.

Jnst opranu3zanuu 3¢ ¢GeKTUBHON pabOThI BCETO KJlacca ¢ Y4eTOM WHIANBH LY aTbHBIX
CIOCOOHOCTEHN KaKI0TO yUallerocs B psae padoT, BXOIAMUX B TOCOOME, PEICTABIICHBI 3a-
JaHUS PA3JIMYHBIX YPOBHEH CIOXKHOCTH.

He3zaMeHUMBIM MOMOIITHUKOM TIe/larora B KOHTPOJIE 3HAHU SIBISIIOTCS 3aaHus B popme TecTa.
WX MOXHO MCIIOIB30BATh HAa Pa3HBIX dTarax y4eOHoro mpoiecca:

P U3YyYEHUH HOBOTO MaTepHaa;

Ha dTare 3aKpeIuieHus] U3y4eHHOr0 MaTepuaa;

Ha ypoKax 0000IIar0IIero MTOBTOPEHHUS;

IpY TEKYIIeM U TEMaTHYECKOM KOHTPOJIC 3HAHUN, YMEHUI U HaBBIKOB yUaIlIUXCS;

IIPU MOATOTOBKE yYaIlUXCs K 9K3aMeHaM KakK B YCTHOM, TaK U B MHUCbMEHHOU (popme, 0cOOEHHO B
dopme EI'D.

JI1s ka0 TeMBI U €€ pa3JIeoB MPeII0KEHbl TECTOBBIE 33JaHHsI PA3HOTO YPOBHSI CJIOKHOCTH
B JIByX BapMaHTax, pacCunTaHHble HA 15—35 MuH uinu Ha nenslid ypok. s BeIcTaBIeHUS
OLICHKH TMpeJiaraeTcs NCIOJb30BaTh CIEIYIONIYIO TPOLEHTHYIO IIKaTy:

49% BBITTOJIHCHHBIX 3aJJaHUI — OIICHKA «2%;

50—69 % — omenka «3»;

70—89% — oreHKa «4»;

90—100% — oreHKa «5».

B 3aBucHMOCTH OT pe3yJIbTaTOB BBIMTOJHEHHS Pa0OThI YUUTENIb MOXKET BHOCUTD B
MPEJIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJIS B
JTAHHOM CJIy4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTPE/ICTICHNE YPOBHS YCBOCHHUS
ydauuMucs ydeOHOTO MaTepuaia U HalpaBlieHuH JanbHeield paOboTsl Ha/l MOBBIIICHHEM Ka-
YyecTBa 3HAHUM.

Bce oOyuaromiue Buabl KOHTPOJIS MIPEAINONAraloT KOJJIEKTUBHYIO AEITEIbHOCTh yUaIuxcs 1100
B Tape, 100 B IPyIIe U CaMOIIPOBEPKY.

[Tpu moAroToBKe K KOHTPOJIBHBIM paboTaM HEOOX0IMMO OOpaTUTh BHUMaHHUE HA 3a/laHuUs
YpOKOB 000011a0111eT0 MOBTOPEHU. B 3TOM ciydae yyamuecst B COOTBETCTBUU CO CBOUMHU
CIIOCOOHOCTSIMU OTIPEAETSIOT AJis ce0sl 3a1aHus, KOTOPbIE MOTYT BBITIOJTHUTD.



PacueTHbie 3aaun pa3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTHU MPEACTABIICHBI B TOCOOUH
0JIOKaMU, a TaK)Ke BKIIFOUEHBI B Pa3HBIC BUJIBI KOHTPOJIS 3HAHUH. YUUTEIh MOKET 10 KEIaHUIO
BKJIFOYATh X KaK JOTOJHUTEIBHOE 3aJaHUe B JIFOOOM BH KOHTPOJISI MJIM TIpejiaraTh yJaruMcs
OTJICTbHBIC CAMOCTOSITENIbHBIE PAOOTHI IO PEIICHUIO MOAO0HBIX 3a/1a4.

IIpoBeneHne XUMHYECKOT0 TUKTAHTA
3anmanus A 000X BapUAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIIEBOW CTOPOHE JOCKH UM HA
KOJIOTPAHCIIApaHTE; OTBETHI HA BOMPOCHI JKEIATEIIbHO HAIMUCATh HA 0OPAaTHON CTOPOHE JOCKH
WM TaK)Ke Ha KOJOTPaHCIapaHTe. Y YUTENb 3aUUTHIBACT COJIEPIKaHUE BOTIPOCA, yUalTHeCs
3aMMCBIBAIOT OTBET B TETPASX.
[To okoHYaHWM TUKTAHTa MPOBOIUTCS CAMOIIPOBEPKA!
OIINOOK HET — OLIEHKA «5»;
JOTYIICHBI 1—2 ommoKy — «4»;
JOTYIIIEHBI 3 OIIMOKU — «3».
B 3aBucumMoCTH OT CTENEHH MOATOTOBICHHOCTH YUAIUXCS YIUTEIh MOKET U3MEHUThH KPUTEPUI
OIICHKH padoT B MOJIb3Y YUYEHHUKA.

IIpoBenenune caMmoCTOATEILHONH PadOTHI
CamocrosTenbHas paboTa mpearnoaaraeT Judo0 mapHylo, JIMO0 IpynnoByio GopMy pabOThI U 1aeT
BO3MOKHOCTB JIy4Ille OTPadOTaTh U3y4aeMble BOIIPOCHI ITO/I KOHTPOJIEM YUUTENS U B XOZIE
CaMOCTOSITENIbHON AEATeNbHOCTH (N5 0Oydaromield paboThl) TMOO JIydIlle HOArOTOBUTHCS K
KOHTPOJILHOHM paboTe, KOTOPYIO MPEACTOUT BHIMOJHSATH Ha CIEAYIOIIEM ypOKe (JIs
oOoOmaromeit paboThl). 3aaHus BBIOTHSAIOTCS B Mape (TpyIIe), 4TO NO3BOJSIET YKOHOMHTD
Bpems Ha oTBeT. OTAenbHbIE 331aHus (1101 3HAKOM *) yJaliecs BBIIOTHSAIOT CaMOCTOSTEIBHO.
J1st KOHTPOJIS yHaIlMMCs IPEAOCTABISETCS BO3MOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMH,
KOTOpBIE OyIyT aHBI YIUTEIEM 10 OKOHYaHUHU PabOTHI.

OueHka MPaKTHYECKUX YMEHHl yJammxcs

Y4uTenb J0KEH YIUTHIBATS:

- IPpaBHUJIbHOCTD OMPCACIICHUA LICIIN OIbITA,

- CaMOCTOSTEILHOCTh TI0100pa 000PYyIOBaHUS H OOHEKTOB;

- II0CIICA0BATCIIbHOCTD B BBIITOJIHCHUU paGOTBI I10 3aKJIaaAKe OIIbITAa,

- JJOTHYHOCTh ¥ TPaMOTHOCTh B OITMCAHUU HAOIIOICHHH, B (DOPMYJIMPOBKE BBIBOJIA M3 OMBITA.

Otmerka "'S" | - mpaBWIBHO OIpeEeHa LIEJb OIbITa,

- CaMOCTOSITEILHO, C HEOOXO0IUMOM TIOCIICIOBATEIHFHOCTHIO TTPOBEICHBI 101~
00p 00opymoBaHUS M 0OBEKTOB, a TaKKe padoTa Mo 3aKIIajKe OIbITa,

- HAYYHO TPaMOTHO, JJOTUYHO OIMMCaHbI HAOIIOACHHS U CHOPMYITUPOBAHBI BbI-
BOABI U3 OIIbITA.

OtMmerka "4" | - npaBUIBHO ONPE/ENIEHA 1IEb OIbITA;

- CaMOCTOSITEILHO TIPOBEIeHa paboTa 1o mo00py 00opya0BaHUs, 0OBEKTOB;
MIPH 3aKJIaJIKE OTBITA JOMYyCKarOTCs 1 -2 omuoKu;

- HAy4HO TPaMOTHO, JIOTUYHO OINKCaHbl HAOMI0IeHUS U CHOPMYIJIMPOBAHBI BbI-
BOJIBI U3 OIIBITA,

- B ONIMCaHUM HAOIIOACHUN U3 OMBITA IONMYCKAIOTCSl HEOOJIbIINE HETOYHOCTH

OtMmerka "3" | - npaBUIIBHO ONpPEENIEHA LIEb OIbITA;

- mo100p 000PyI0BaHUS U OOBEKTOB, a TAKKE PaOOTHI MO 3aKJIAJIKE OIbITa
IIPOBE/ICHBI C TIOMOUIBIO YUUTEIIS;

- IOIyCKArOTCS HETOYHOCTH U OIIMOKH MPH 3aKJIaJKe OIbITa, OIMCAHUH Ha-
Os01eHui, POpPMYJIMPOBAHUH BBIBOJIOB.

Otmerka "2" | - He onpeeeHa CaMOCTOITENbHO 1€ ONbITA;




- HE 0TOOPaHO HYKHOE 000PYI0BAHUE;
- IOIYCKAIOTCs CYIIECTBEHHBIC OLIMOKH TPH 3aKJIAJIKE 1 0)OPMIICHHH OIIBITA.

OueHka yMeHUil IPOBOAUTH HAOIKOICHUSA

VYuurens AOMKEH yUUTHIBATD:

- IPaBUJILHOCTH NMPOBEJCHNUS HAOIOACHUH 110 3a1aHUIO;

- YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKU Y Ha0JI01aeMoro 00beKTa (Tiporecca),

- IOTUYHOCTh U HAYYHYI0 TPAaMOTHOCTH B 0O(DOpMIICHUU Pe3yaIbTATOB HAOIIOICHHIA U B
BBIBOJIAX;

- IPOBCACHUC HaGHIO,Z[GHI/IH I10 3aJaHHIO,

Otmerka "'5" | - mpaBUIIBHO 1O 33/IaHHUIO YYUTENS TIPOBEICHO HAOIIOACHHUE;

- BBIJICJICHBI CYIIIECTBEHHbIC IPU3HAKH y HAa0III0aeMoro oobeKTa (Imporecca);
- JOTUYHO, HAYYHO TPaMOTHO O(hopMIIEHBI pe3yIbTaThl HAOIIOIEHHUI 1 BBIBO-
JIBL.

Ot1merka ""4" | - mpaBUIIBHO 10 33/IaHHUIO YYUTENS IPOBEICHO HAOIIOACHHUE;

- TIPH BBIJICJICHUH CYIIECTBEHHBIX IPU3HAKOB y HalIr01aeMoro o0bexTa (Ipo-
1iecca) Ha3BaHbl BTOPOCTEIICHHBIC;
- IOMycKaeTcsi HeOpEeKHOCTh B 0(OpMIICHIH HAOIIOJICHUN U BHIBOJIOB.

Otmerka "3" | - qomycKarOTCS HETOYHOCTH U 1-2 ommOKU B IpOBEICHUH HAOJIOICHUM T10 3a-

JaHUTO YUYUTCIIA,

- TIPU BBIJICTICHUH CYIIIECTBEHHBIX MPU3HAKOB Y HA0It01aeMoro oobeKTa (Tipo-
11ecca) BBIACISIOTCS JIMIIb HEKOTOPBIE;

- momyckaroTcst omuoku (1-2) B oopMiieHnn HaOII0IEHUH 1 BEIBOJIOB.

OtMmetka "2" | - momyckaroTcs ommOku (3-4) B IpoBeieHUN HAOTIOCHUI 110 3aJaHUI0 YIHUTE-

TS,
- HENPaBUJIHHO BBIJEISAIOTCS MPU3HAKU HA0JII0JaeMOTo 00beKTa (IIporecca);

- nomyckaroTcs omuoku (3-4) B opopMiieHnH HaOMIOAeHUHN 1 BIBOI0B. Dopma
aTTeCTallly 0 OMOJOTUU MOXET OBITh Pa3JIMYHON: YCTHBIN SK3aMEH 10
Oweram, 3ammTa pedepara, TCCTHPOBAHHE, 3AIIUTA TTPOCKTA.

®opMbI npeacTaBieHust 00pa30BaTeIbHbIX Pe3yJIbTATOB:

Tabenb yCIeBaeMOCTH MO TpeAMeTaM (C yKa3aHHeM TpeOOBaHHM, MPEIbABISEMBIX K
BBICTABJICHUIO OTMETOK);

TEKCTHl UTOTOBBIX JMArHOCTHYECKUX KOHTPOJIBHBIX pabOT, TUKTAHTOB U T.J. U aHAIN3 UX
BBITIOJIHEHHST oOydJaronuMmcst (MHpopManust o0 3JeMEHTaX W YPOBHIX MPOBEPSEMOTO
3HAHUS — 3HAHUS, IOHUMaHUS, IPUMEHEHH S, CHCTEMATH3AIUN ),

yCTHasi OLEHKAa YCHEIIHOCTH pe3ylbTaToB, (OpMyJIHMpOBKa NpPUYMH HEyJdad |
PEKOMEHIANNHI TI0 YCTPaHEHHIO MTPOOETIOB B 00YUEHHOCTH I10 MPEIMETAM;

nopT¢oJmo;

Pe3yJIBTAThl MCUXOJIOTO-NIEIarOTMYECKIX HCCICIOBAHNHN, WILTIOCTPUPYIONINX TUHAMUKY
Pa3BUTHS OT/EIbHBIX HHTEIUICKTYaIbHBIX U IMYHOCTHBIX KauecTB oOydatomierocs, Y'Y /1.

KputepusiMu oueHUBAHUS SBIISIOTCS:

COOTBETCTBHUE JIOCTUTHYTHIX MPEIMETHBIX, METAIPEAMETHBIX U JUYHOCTHBIX PE3YIbTATOB
oOygaronuxcsi TpeOOBaHUAM K pe3yJbTaTaM OCBOCHHS 0Opa30BaTEIbHON MPOrpaMMBbl
OCHOBHOTO 0011ero oopazoBanusi ®I'OC;

JUHAMUKA Pe3yJIbTaTOB MPEIMETHON 00yueHHOCTH, (hopmupoBanus Y'Y /1.

Ha oneHKy nMCbMeHHBIX padoT He BJUSIIOT TPAMMAaTHYECKUE U TyHKTYAIIHOHHBIE OIINOKH.




Ha oueHky nucbMeHHBIX padoT He BJAUSIIOT opdorpadudeckue ONmOKH, TOJIBKO B TOM
cJIydac, €CJIM OHU HC KaCaroTCsA CHCHI’I&HBHOﬁ HpeI[MeTHOﬁ TCPMHUHOJIOTUH.

Ecyin nonymena omudka B NpeiMeTHON TEPMHUHOJIOTHH, OHA CYUTAETCS Herpyooit
olIH0KOM.

IIpu noacuére ommoGOK BE HETPYObIe OMMOKKM MPUHUMAIOTCS 32 OJHY IpyOyr0; 0J1Ha HeTpyOas
omrOKa He MO3BOJISIET CHU3UTH OLEHKY Ha Oait. [Ipu 3ToM omycKaroTcst HCIpaBIeHUs OIIHO0OK
YUUTEIIEM.

Kpurepun oueHku TeCTOBBIX 3aJaHUI 0 XUMUH

[Ipu BbICTABICHNH OLIEHKH 32 TECTOBYIO pabOTy pPe3ysIbTaT CUUTAETCS
HEYJIOBJIETBOPUTEIBHBIM, €CJIM YUEeHUK oyt MmeHee 50% 06aioB OT MaKCHMaIbHOTO YHCIIA,
¥ OTJIMYHBIM, €CIIU Moxy4eHo 6oiee 90% oT MakCUMaIbHOTO KojnuecTBa 6ayioB. Ecnu
KOJIM4YECTBO 0aiioB cooTBeTcTBYET 70%, TO CTaBUTCS OLIEHKA XOPOLUIO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmet oprannueckoit xumun. Teopus

http://videouroki.

1.1 CTPOEHHSI OPraHUYECKUX COEUHEHUN A. 3 net/view_catfile.
M. Byrieposa php?cat=35
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YIIIEBOIOPOIbI — AJIKAHBI 2 http://videouroki.
5 HenpenenbHble yIIeBOA0POIBI: AKEHBI, 6 . net/view_catfile.
' aITKaINEHBI, ATKHHBI php?cat=35
2.3 ApoMaTuecKue yrieBo0pO bl 2 http://videouroki.
4 [Ipupo HBIE HCTOYHUKH YTI€BO0POIOB 1 3 . net/view_catfile.
' X nepepaboTKa php?cat=35
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cnuptsl. DeHon 3 http://videouroki.
32 Anbernjipl. Kap6oHOBBIE KHCITOTHL. ; . net/view_catfile.

CrnoxxHble 2(UPBI

php?cat=35



http://videouroki/
http://videouroki/
http://videouroki/
http://videouroki/

http://videouroki.

3.3 VrueBopl 3 net/view_catfile.
php?cat=35
Hroro no pazneny 13
Pasznen 4. A3oTcoaepxaniue OpraHnyecKkue coeuHeHust
http://videouroki.
4.1 AMUHBI. AMUHOKHUCTIOTHI. Benku 3 net/view_catfile.
php?cat=35
Nroro no pazgeny 3
Pa3pnen 5. BeicOkOMOJIEKY I pHBIE COCAUHEHNUSA
http://videouroki.
5.1 [Tnactmaccsl. Kayuyku. Bonokna 2 net/view_catfile.
php?cat=35
Nroro no pazgeny 2
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http://videouroki/
http://videouroki/
http://videouroki/

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHUe pa3/iesioB U TeEM uugpoBbie
Ne /i P Konrtpoabusie IlpakTuyeckue (idpp )
NporpamMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoaudeckuii 3aKoH http://videouroki.
1.1 u Ilepruogndeckas cHCTEMa XMMHUUECKHX 3 net/view_catfile.
anemenToB JI. M. Menaeneesa php?cat=35
c iy . http://videouroki.
oeHue BelecTBa. MHOrooopasue }
1.2 TPOSHHS BEMECTRA. AIHOrooopasu 4 net/view_catfile.
BEIIIECTB -
php?cat=35
http://videouroki.
1.3 XUMHYECKHE PEAKIIUH 6 1 net/view_catfile.
php?cat=35
Nroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 Meran 1 . .
T http://videouroki.
2.2 Hemeraminl 1 .
c net/view_catfile.
BSI3b HEOPTaHMUECKUX U OPTaHUYECKUX
2.3 P P 2 php?cat=35
BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 XUMHS U 5KU3Hb 4 http://videouroki.



http://videouroki/
http://videouroki/
http://videouroki/
http://videouroki/
http://videouroki/

net/view_catfile.
php?cat=35

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acosB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

[Ipenmer opraHnuecKOi XUMHUH, €€ BOSBHUKHOBEHUE, Pa3BUTHE U
3HAYEHUE

Teopust crpoeHus oprannyeckux coenrHenuid A. M. bytieposa, eé
OCHOBHBIE MTOJIOKEHHUS

[IpencraBnenue o knaccupUKaUyu OPraHUUECKUX BEIIECTB.
Homenknarypa (cucremarnyeckasi) U TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEIIECTB

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH P

MertaH U 3TaH — OPOCTEUIINE MPEACTABUTEIMN ATKAHOB

AJIKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA

N N D A

OTUWJIEH U MPOMUJIEH — MPOCTEUIINE MPEACTABUTENIN AJIKEHOB

—_— | | |

[Ipaktuueckas padora Ne 1. «IlomyueHue sTuiIeHa U U3yYEHHUE €TO
CBOMCTB»

Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3. [Tonyuenue
CHHTETUYECKOTO KayuyKa U PE3UHbI

10

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUM PS/I.
AIIETUIEH — NPOCTEUIINI MPEACTABUTEND AJTKUHOB

11

Brruucnenus 1o ypaBHEHUIO XUMUYECKOU peaKIuu

12

ApeHbI: 6eH30J1 U TONTYOJI. TOKCHYHOCTh apEHOB

13

I'enernueckas cBI3b YIJIICBOAOPOAOB, NPUHAAJICKAINUX K pa3JINYHbIM
Ki1acCaM

14

[IpupoaHbIE HCTOYHUKH YIJIEBOJOPOAOB: IIPUPOIHBIN a3 U IOy THBIE




He(TsHbIE ra3bl, HeQTh U MPOIYKTHI €€ epepaboTKU

[TpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB: MPUPOIHBIN T'a3 U MOMYTHHIE

15 He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ epepadoTKU

16 KoHnTposbHast paboTa 1mo pazaeny «YTiaeBoaopOIb»

17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BonopoaHas
CBSI3b

18 MHOroaToMHbI€ CIUPTHI: STUJICHIIUKOJIb U TJTULEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYecKre U XUMHUYECKUE CBOMCTBA,
IPUMEHEHNE

20 Anpaeruapl: GopManbACTU U alleTalbAeTH . AIICTOH

)1 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOTHI: MypaBbUHAs U
YKCyCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHON KUCIOTBD)

7 CreaprHOBas U 0OJI€MHOBAs! KUCIOTHI, KAK IPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT

24 MBpLj1a KaKk cOJI BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeCcTBUE

)5 CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Haponu3
CJIOKHBIX 3(hUpOB

26 JKupbr: Tunponus, mpuMeHeHHe, OMOJIOTHYECKast POJIb KUPOB

27 VYrneBoasl: cocTa, Kiaccuukanus. BaxxkHeimme npeacTaBuTeny:
JII0K03a, PPyKTO3a, caxapo3a

28 Kpaxmain u nemirono3a Kak MpUPOIHbBIE TOJTUMEPHI

29 KonTponpHas padora no pazaeny «Kuciaopoaconepxariue
OpPraHUYECKHUE COETUHEHUS

30 AMWHBI: METWJIAMUH U aHUJIUH

31 AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHNMYECKHEe COSTUHEHUS, UX

ononoruueckoe 3Hauenue. IlenTuanl




32 benku kak IpUpoAHbIE BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OCHOBHBIE TOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

OcHOBHBIC MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.

34

[TnacTMacchel, KayqyKH, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHHUE 11 KJIACC

KoanuecTBO 4acoB

Ne Tema ypoxka Koutpoabnbie IIpakTuueckue
n/n Bcero
padoThI padoThI
1 XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaLUs aTOMOB 1
) Ilepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB |
. . MenneneeBa, ux CBI3b C COBpEMEHHOW TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKHUX AJIEMEHTOB M HX
3 COEIMHEHUH 10 TPYyNIaM U NepuoaaM. 3HaueHUE MEPUOIUYECKOr0 3aKOHa U 1
cucTeMbl XUMHUYECKUX 31eMeHTOB J[.M1. MeHeneeBa B pa3BUTHU HAYKU
4 Crpoenue BemiecTBa. XMMHUUYECKasl CBSI3b, €€ BUbl; MEXaHU3MBI 1
00pa30BaHUs KOBAJICHTHOMW CBs3U. BomopoaHast cBs3b
5 BanenTtHocTb. DnekTpoorpuiiaTeabHOCTh. CTeneHb OKucaeHus. BemecTra |
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHHUS
6 [Tonsatue o aucnepcHbIx cucremMax. ICTUHHBIE U KOJIOUHBIE PACTBOPBI. |
MaccoBas 10715 BEILIECTBA B pacTBOPE
7 Knaccudukanust 1 HOMEHKIIaTypa HEOPTAaHUYECKUX COSTMHECHUM. |
I'eneTnyeckas CBsI3b HEOPTaHMUECKUX BEILIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanmst XaMrUIecKuX peakifii B HEOPraHMIECKOW M OPTaHMIeCKOU
8 XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIECTB; 3aKOH COXPAHEHUS 1 1
IIPEBPAILECHNS SHEPTUN IPU XUMHUECKUX PEAKIMIX
9 CkopocTb peakiuu. OOpaTumble peakiiui. XMMHUECKOE PAaBHOBECHE 1
10 [TpakTuueckas padora Ne 1. « BiustHue pa3nudsbix pakTopoB Ha CKOPOCTh | |

XUMHYECKOU PEAKIIUN»

11

DJeKTpoTUTHYECKas qucconanus. [IoHsATHE 0 BOIOPOJIHOM IMTOKa3aTele
(pH) pactBopa. Peakiiuu nonnoro ooMena. ['maponn3 opraHu4ecKux u
HEOPraHMYECKUX BEIICCTB




OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkmuu. [TousiTue 00 OJICKTPOJIN3C

12 pacIiaBoB ¥ PacTBOPOB COJICH 1

13 KonTtponsHast padora no pazneny «TeopeTuueckne OCHOBBI XUMHH» 1
Mertaubl, ux nosioxkenue B [lepuoguyeckoil cucteMe XUuMHUYECKHX

14 anemenToB J[. . MenaeneeBa n ocoOeHHOCTH cTpoeHUs1 aToMoB. O0mue 1
(bu3HYecKre CBOMCTBAa METAJIOB

15 CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN PsIi HAPSYKEHUN METAILIOB 1

16 XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAIUIOB (HATPHM, KWK, KAJIBIIHH, |
MarHuii, ATFOMUHHN ) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHMI 1

18 XHUMHUYECKHE CBOICTBA IUHKA, XKeJle3a U UX COeUHEHMI 1

19 [TpakTrueckas padota Ne 2. "Pemenne skcriepuMeHTAIBHBIX 3314 110 TEME |
«Mertamap»"

20 Hewmeramnsl, ux nonoxenue B [lepuoanueckon cucteMe XuMHUECKUX 1
anemeHToB /. V1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21 ®dusndecKkue CBOMCTBAa HEMETAUIOB. AJUIOTPOIIHS HEMETAIUIOB (Ha TIpUMEpe |
KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

22 XUMHUYECKUE CBOMCTBA TFaJIOT€HOB, CEPhl U UX COCTMHEHUH 1

23 XvMUYEeCKUe CBOWCTBA a30Ta, (pocodpa u uxX coeTuHEeHUN 1

24 XUMHUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U UX COCTMHEHUIN 1

25 [IpumeneHne BaXHEUIIMX HEMETAIUIOB U UX COCITMHEHUN 1
O0001eHre 1 cucTeEMaTU3aIMs 3HaHUH 110 TeMe «HeMeTauieny.

26 Breruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIUA U TEPMOXUMHUYECKHE 1
pacuérsl

7 [Tpaktrueckas padota Ne 3. «Pemenne skciepuMeHTaIBHBIX 3a71a4 110 TEME |
"Hemeramisi"»

28 KonTtponbHas padora mo temam «MeTtamib 1 «Hemerammsn 1




29 Heoprannueckue u opranndeckue Kuciotel. Heoprannueckue u |
OpTraHUYECKHE OCHOBAHUS

30 AMoTepHbIe HEOpraHUYECKIE U OpraHNYeCKHe CoeIMHeHus. | eHeTnaeckast |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB

31 Ponp xumuu B o6ecrieueHnn SKOJOTUUECKON, YHEPTETUYECKON 1 TTUIIIEBOI |
0€30MacHOCTH, Pa3BUTUH METUITUHBI

0 [IpencraBnenus 06 0OMKUX HAYYHBIX MPUHIIUTIAX TPOMBIIIIICHHOTO |
MOJTYYCHUST BAKHEUIITNX BEIIECTB

33 UYenoBek B MUPE BELLECTB U MAaTEPHAIIOB 1

34 XuMUS U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 10 kmace. YueOHUK 111 001ieo0pa3oBaTeIbHbIX Opranu3anuii. bazoBbrit
ypoBeHb. ABTopsl: ['.E. Pymzutuc, ®@.I'. ®enpaman.
Xumus. 11 knacc. YaeOHuk 1151 001eo0pa3oBaTeibHbIX OpraHu3aiuii. ba3oBsiii

ypoBeHb. ABTopbl: [.E. Pymzutuc, @.I'. ®enpaman.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumus. 10-11 knacce. [Iupaktuaecknii Mmatepuain. YdeOHOe mocooue s
oO1eo0pa3oBareNbHBIX opranu3anuii. A.M. Pagenkuii.

Xumus. Ypoxku B 10 kiacce. [Toco6ue ms yunrtens. H.H. I'apa.
(DnexkTpoHHas Bepcus)

Xumus. Ypoku B 11 kiacce. [Tocobue qs yuutens. H.H. I'apa.

(DnekTpoHHas Bepcus)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. «kEqunas xomnekius Hudposeix ObpazoBarenbHbIx PecypcoBy (Habop
ndpoBsix pecypcoB k yueOnunkam O.C. ["'abpuensna) (http://school-

collection.edu.ru/).



2. http://www.chem-astu.ru/chair/study/genchem/index.html (OnexTponubIit
y4eOHHK)

3. http://www.chemel.ru/ (Y4eOHHUK — CTTPaBOYHUIK)

4. http://videouroki.net/view _catfile.php?cat=35 (Bumeoypoku Ha JTHO0BIC TEMBbI)

5. www.youtube.com. Ypoku nmo xumuu 10 kyacc nmoiaHslil Kypc no I'abpuensny.



JIucT BHeceHHusI N3MEHEHMIi ¥ 100 THEeHH I

KonuuecTBo ypokoB

3aMeHEHHBIE TEMBI

OcobeHHOCTH
YIUTOTHEHUS
TECM

[Tpuxkaz

Hara
[IPOBEICHUS
Ypoxa,
IIOAITINCH
YUUTEIIS

Hara
BCTyHHeHI/IH
H3MEHEHHI

B CUILY







