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HOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeAHEro oOlero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumusi» B oOpa3oBaTeNbHBIX opraHu3anusx Poccuiickoii
denepany, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopstxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHnentyaibHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COZlepKaHUsI, PE3yJIbTAaTOB OOy4YeHUs U TPeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIUX
IIEJIOCTHONH CHCTEME XUMHUYECKOrO o0O0Opa3oBaHWs. OJTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0 W TIPUPOAHOW cpeae. PeammsyeTcss Xummuueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpPOBHE CPEIHEro OOIIero 0Opa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHMHS», COJEPKAHHE M TIOCTPOECHHE KOTOPOro OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAUeHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalIbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeqHero obmero oopasoanus B Poccutickont @eaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IIEJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100agbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA — ChIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA U NPUHIHUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKH3Hb COLIMYMA, NPOJOJDKEHUS
o0pa3oBaHMs B Pa3IUYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngominMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: cHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUW) U
OpraHndeckon xumuu. GopMUpPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIroo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranmueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXOJa K H3Y4YEHHIO YydeOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
paccMaTpUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
OpEJICTaBICHU O CTpoeHHH BemecTB. CBeeHUs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COEQUHEHHM. B Kypce OpraHnyecKkoM XUMHH IIOJIy4YalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUECKOU PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B IHpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XMMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD» OOYyYaroIIUMCs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaThb 3HAYEHHE
HNEPUOANUYECKOIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOTMUECKHUX MO3ULIMM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o001aroIeit 10 0ObACHSIOMIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkmaccoB
3IIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTHYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHONM W TMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUSI 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  Ha
dbopMupoBaHre y 0O0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHUMAaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro U
OpraHUYECKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBJICHUN MYTEM DOKCHEPUMEHTA U
pellleHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3amad  BOCHMTAaHUS, pPa3BUTHUA U COLUAIM3aLUU
0o0y4aromuxcsi MPUHATBIE NPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPEICICHUIO
CONIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEKOIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenoiaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKHU IeNeld HU3y4eHHUs NpeaMeTa HaIlpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOJMYECKOW TOYKH 3PEHHUs TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3y4yeHUus
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CoryiiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUS MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 k1.) SIBIIAIOTCSA:

e (dopMHpOBaHHE CHCTEMbl XHMMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBLHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHNUN O HAYYHBIX METOMAX IMO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BeIEeCTBAMH.

Hapsiny ¢ aTum, cofepkaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCeHUS
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromHs B
MpErnolaBaHiy  XWUMHU B OOJIBIICH CTETMEHW OTHAETCA  MPEANOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3alliy, BIAICIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMHA aKTUBHOTO TIOJIYYCHUS! 3HAHWUW W MPUMEHEHUS MX B PEaJbHOW KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ ATUM Tpu M3YYEHUHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TaKKE LIETH U 3a]]a4H, KaK:

amanTamnys 0O0y4aromuXCcsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHCHHUEM;

dbopmupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JeSITEIIbHOCTH: pelIeHusl mpo0jeM, TToNcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOUMBIX IS TPUOOPETEHHsI OMbITa AESITeNbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHHA
DKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yUaIOUUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHainu3a yu4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COICPIKAHMUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHUYECKOTO
MBIIIICHU S, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXKHOM POJM B PEHICHUH TJI00aNbHBIX MpoOsieM
paloHaIBHOTO MPUPOAONOIB30BaHNUS, TOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe)HOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B ydeOnom mmane cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpEAMETHOH obnactu «EcTecTBeHHO-HAYIHBIE
IPEIMETHD.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] 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 Hefenio).



COJAEPXAHUME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHbIE TTo10)KeHHI. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYecKHUX BemecTB. [omonorus, wu3zoMepus. XuMH4YecKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KiaccUpUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCaHHWE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUIINE TPENCTABUTEIN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJTyYEeHUE U TPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHH psijl. AllETHIICH
— MPOCTEHIIMIA TpPeNCcTaBUTENb AJIKUHOB: COCTaB, CTpOEHUE, (U3MYECKHue WU
XUMHUYECKUE CBOMCTBA (PEaKIuu THIPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHHUS ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHUE. To1yon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), nuposu3. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBbIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Boluuciaenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOAHBIX BEIICCTB WIIH MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJN: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peakluM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpPEHUE), TpUMEHEHue. BomopoaHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A M 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL. ODTUJIEHIJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE chupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHnenue riuiepuHa u 3THIICHTJIMKOJIS.

@deHos: CTpOCHHME MOJEKYJbl, (U3NYecKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHMCICHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHBIC PEAKIINHU ), TIOJyYCHHUE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIC KHCIOThI. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyyeHue U MpuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEJACTABUTEN BBICIIMX KapOOHOBBIX
KHCIIOT. MbIjla Kak COJTHM BBICIIIUX KapOOHOBBIX KUCJIOT, IX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIMs ~ yriaeBoAoB  (MOHO-, JU- ©
nosucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ononoruyeckas posib. @otocuntes. pyKTo3a KaK H30MEP TITFOKO3HI.

Kpaxman u memnniono3a kak npupojansie monuMepsl. CTpoeHHe Kpaxmalia U
nenono3bl.  du3nueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHbBIE METOJbl HW3Y4YEHHUsS BEIEeCTB W HUX MPEBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernaoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammozeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Boluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuab.

benku kak npupoaHBIE BBICOKOMOJEKYISpHBIE coeAuHeHus. llepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HX MpEeBpalleHUl:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HarpeBaHuM, LIBETHHIE PEAKIIUU OCIIKOB.

BbicoKOMOJIeKY ISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HX MpEeBpalleHUl:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIINWX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kilaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

dusuka: wmarepus, DOSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONIAEMbIE, TOILIUBO,
peCypCBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0uKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpPOWTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpALUsi aTOMOB.

[lepnognueckuii 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U llepnoanueckor CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpPHOJIaM.
3Ha4YeHue MePpUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsT U TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemecrBa MOJEKYyISpHOTO M HEMOJEKYJISPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKAIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss —XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IETOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE U
OMMCaHUE IEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lioKEeHUE MTEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTopa, ONPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOrOo OOMeHa),
MIPOBE/ICHUE NTPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranmyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cepshl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moiyuyeHus: MeTawioB. I[IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUe KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAJLHBIX 3ajad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa Mo 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPHUANIOB. BAXKHEHUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKLIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl IJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE WU MUHEPAJIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HCHOJB30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMAPATOB OBITOBONM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmss  MeXNpEeIMETHBIX  CBSI3eM MNpU  HM3YYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, pPaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOTLIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaoOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHUU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarImMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTrBeTrcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[ETN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS,  CIHOCOOCTBYIOIIUMHU  TpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBECHHOU XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTETBHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPHUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHUHU U TOCIEIYIOUIEM
aHanu3e WHPOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTeH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30macHOro OOpallleHHus C BEIECTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAaHHA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJIIEHHOCTH (B paMKaX CBOErO KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY HM3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyJAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, MHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUM PALMOHAIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHusl 00 OKpyKarolleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKOM HANPABIEHHOCTH W BAXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTIbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YpOBHE cpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN O0yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU Nno3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaThH  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENETATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJI30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABIMBAaTh IPUYUHHO-CJIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMpU PElIeHWU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIU U 3a/1a4W UCCIIETOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OpPMYyIUpPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA U IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIIECIOBAHNUSA,
COCTaBJISATH OOOCHOBaHHBIM OTYET O MPOJIEITaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NESATEeTLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHamTM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(GbopMyIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  TpPEICTaBICHUS
uHbopMaIiuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyyHBIM $3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
XMMHUYECKON HMHpOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIONB30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMNPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juajnora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTALMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHHS MO3UIMUI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJBHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMHU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJy4YE€HMsI HOBBIX 3HAHU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHM B TIO3HAHUM SIBICHUMU



npuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAramIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJOTMYECKUI pPsiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKAlIMe COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (AKTOIIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWIIUX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHAaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
OMNMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKHMX BELIECTB ISl MIUIFOCTPALMHU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAeIEHHOMY
KJaccy/Tpynmne CcoequHEHUuM (YIrJIeBOIOpOJbl, KHUCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHWA), JaBaTh MM Ha3BaHUS IO
cucrteMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (STWIJIEH, MPOIUJIEH, AallETUJIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, (opMalbIerull, aueraibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMar, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAUHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, alleTHIICH,
Oyraguen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJMUYECTBY OJHOTO U3 HCXOAHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHUUYECKHE 3HAHUSA JUIsl MPUHSTHS PELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BElIECTBAMH M HX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOIATH MTPaBUJIaA MOJIB30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBINOITHATH XUMHYECCKUI
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, TIOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO JKCIEpruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
uHdopmaruu, aTepuer u qpyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWia  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXpPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUST HX BPEIHOrO0 BO3JEHCTBUSI HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

dbopmyiL.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoasl, B  (POPMUPOBAHUU MBIUUICHHS] W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM rPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIue MOHATUS (XUMUYECKUM 3JE€MEHT, aToM, u3oToml, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJISPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAIJINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pELIETKA,
TUAMBl ~XUMHUYECKUX  PEAKUUM, PacTBOpP, DJIEKTPOJMUTBI,  HEDJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbBI (TEOopHs
IEKTPOJIMTUYECKON aHcconManuu, nepuoauyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (DAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJB30BaHNU BKHEHIIIMX HEOPTaHUYECKHX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(hOpPMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHAaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JIJIs
cocTaBieHuss (HOopMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METaJUIMYECKasi, BOJOPO/IHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHas, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHA/JIEAKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKpPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHONIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUI
0 IIepruoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 0OPaTHMOCTU
peaKkiiy, y4acTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, TOJHbIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4nThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMH  pacKpblBaTh CYIIHOCTb  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle llatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLIUNAX U
HKOJIOTUYECKUX MPoOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIo 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIIa MOJb30BAHUS XUMUYECKON
IoCcyAOH M J1abopaTOpHBIM OOOpYIOBAaHMEM, a TaKkKe IMpaBuia OOpaleHUs C
BELIECTBAMM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUUN TJIAHUPOBATH U BBINOJHATH XHUMHUYECKUN
HKCMEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeZeNIeHue CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM pEeaklMH,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
0e30macHOCTH IpHU OOpallleHU! C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYL0BaHUEM,
OPEJICTaBISATh PE3YyJIbTaThl XUMHUYECKOIO OSKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ITHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHYECKYIO
UHPOpMALIMIO, IOJYyYaeMyK M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOM
KOMMYHHUKaI, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWia  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXpPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUSI UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHMSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmucn XMMHYECKUX

dbopmy.
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VUEHUKA

OIIMCAHME YYEBHO-METOJUYECKOI'O OBECIIEYHEHUSA

B cootBercTBHM ¢ Tpeboanusimu GI'OC npennonaraercs peanusamus 1eaTeIbHOCTHOTO
MOJX0Aa K Tpoleccy OOy4deHMs, PacKpbhlBaTh Ha MpHUMEpax pojib XUMHHU B (HOpMUPOBAHUH

COBPEMEHHOMN HayYHOW KapTUHBI MUpPA U B TPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA;

ACMOHCTpHUPOBATL Ha IMPUMCPAX B3aUMOCBA3bL MCKAY XUMHEN U APyruMu CCTCCTBCHHBIMU
HayKaMH; OCYIIECTBIJIATH MMOMCK XUMHUYECKOW MH(MOpMAIMH 110 HAa3BaHMIM, WICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEUIECTB; KPUTHUYECKH OIICHUBATh M WHTEPIPETHUPOBATH XUMUUECKYIO
WH(pOpMAIIUIO, COIEPIKAIIYIOCS B COOOIIEHUSAX CPEICTB MacCOBOM HHGOpPMAIMH, pecypcax
WNHTepHeTa, HaydyHO-NOMYJSPHBIX  CTaTbAX, C TOYKH 3pEHUA  €CTECTBEHHO-HAy4HOU
KOPPEKTHOCTH B IEJSX BBISABICHHS OIIMOOYHBIX CYKICHUH W (OPMHPOBAHUS COOCTBEHHOM
Mo3unuu; NpCACTABIIATh ITYTU PCIICHUA I‘J'IOGaJIbHBIX HpO6HeM, CTOAINUX TCpC] YCIIOBCUCCTBOM
(9KOJIOTHYECKHX, DPHEPTeTUYECKUX, CHIPHEBBIX), M POJIb XUMHH B PEIICHHH 3THUX HPOOJIEeM.
HpI/IHI_[I/IHI/IaJILHOG S3HAYCHUC [JId peajin3dallii 3JTOro IoAaxoJa HMECT HaJIU4uc 6OJ'IBI_HOFO

KOJIMYECTBA BUPTYAJTILHOT'O 000pyI0BaHMs B oOpazoBarenbHOM pecypce POILI.

[maBHOE B  OCHalIeHWHW  O0pa30BaTEIbHOTO  Mpolecca C  HCIOJIb30BaHHEM
oOpazoBarensHOro pecypca POIIl — BupryanbHOe IJ1abopaTOpHOE H JAEMOHCTPALMOHHOE
obopynoBanue. BupryanpHOe IeMOHCTpAlMOHHOE OOOpYyJOBaHWE JOJKHO OOecreYnBaTh
BO3MOKHOCTh HAOJIIOJICHUS BCEX HM3y4YaeMbIX SBIICHUH, BKIIOYEHHBIX B IPOTpaMMy CpeaHei
mKoiel.  Vcmosnb3oBaHWe BUPTYaJbHOTO  Jab0OpaTOpPHOTO  00OPYIOBaHUS — CIIOCOOCTBYET

BBITOJIHEHHUIO 3KCIIEPUMEHTAILHON PabOThI Ha JIIOOOM 3Tare ypoka.

IlepeyeHb KOMIIOHEHTOB Y4e0OHO-METOANYECKOr0 KoMILJIeKTa «Xumus. 10 kiaacey,

HCIIOJIB3YCMBIC, KaK B paMKax IAOMOJHUTCIBHOIO MOAYJIA MHTCPAKTUBHOI'O BHUACO-YpPOKaA, TaK U

TPaTUIIOHHOTO YPOKa B KJIACCHO-YPOUYHOH CHCTEME 00pa3oBaHUsI:



¢+ Xwumus. 11 xnacc. (6a30Bbiii ypoBens). Pymzuruc I'.E., ®enpaman O.I.
¢  Xwumus. 11 xmacc. Dnexrponnoe npunoxenue (DVD) k yuebuuky Pymsutuca I'.E.,

denpamana O.I.

Xumus. 10-11 knaccel. Metoanueckue pekomennanuu. ['apa H.H.
Xumus. 10—11 knaccesl. Junaktudeckuii marepuain. Pagenxuit A.M.

¢ Xwumusa. 10—11 kmaccel. 3agaunuk ¢ «mmoMoniHuKoM». ['apa H.H., ['abpycesa H.1.
¢  Xwumusa. Ypoku B 11 knacce. ['apa H.H.

¢ Xumus. 10 knacc. BuneogemoncTpanuu.

4
Humepnem-pecypcul :

(] H3pmarenmbctBO «IIpocBemieHnE» WwWw.prosv.ru

®enepammaIHTEpHET-00pa30BaHUS,CETEBOCOOBETNHEHUEMETOTUCTOB

Poccuiickas Bepcust MexayHapoiHOTo poekTa CeTb TBOPUECKUX yuuTeneH it-n.ru

[ Poccuiickuii o0meo6pasoBarensblii [lopran www.school.edu.ru

E)II/IHEUI KOJUICKI WA HI/I(l)pOBI)IX 06pa30BaT€J’IBHBIX pecypcoB

www.school-collection.edu.ru

ITAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU ONEHUBAHUSA
1O NPEAMETY «XHUMMHS».

KoHTpoJsbHbIe H3MepUTeIbHbIE MATEPUAJIbI

[Ipenno>xeHHbIE TUTIBI U IPUMEPDI 3aJaHUI:

— OPUEHTHUPYIOT yUUTeNd B JAUarna3oHe KOHTPOJIbHBIX M3MEPHUTENIbHBIX MaTEepHaloB IO
Kypcy, TOMOTaloT  pa3HOOOpa3suTh  33JaHUi  TPEHUPOBOYHOTO,  KOHTPOJIBHOIO U
JIOTIOTHUTEIBHOTO MOJyJIeH, KaK MHTEPaKTUBHOTO BUJICO-YPOKa, TaK U TPAJIULIMOHHOIO ypOKa B

paMKax KJIacCHO-ypOYHON CHCTEMBI;



— YUUTBIBAIOT BO3MOXHOCTH YCBOCHUA MaT€pUala, € TOYKH 3pCHUA €TI0

muddepeHMauy Ui Pa3TUYHbIX KaTeropuil 0O0ydaromuxcs, pa3HOro YPOBHS H3YuYCHUS

npeamMeTa, BO3paCTHBIX oco0eHHOCTEH MJIIaJIINX IIKOJIBHHUKOB, 4 TAKXKXC MOTHUBALITUOHHOI'O U

MICUX03MOLIMOHATILHOI'O KOMIIOHEHTOB YPOKOB;
— TO3BOJISIIOT  OTpalaThiBaTh HAaBBIKM, 3aKpEIUIITh IONYYEHHBbIE 3HAaHUA W
KOHTPOJIMPOBATh pe3ybTaThl 00YUYEHHUs, KaK B X0JI¢ KaXI0Tr0 YPOKa, TaK U B PaMKax UTOrOBOTO

ypOKa 10 MaTepuaity pa3iena.

Tunsl TpeHa)KEPOB U KOHTPOJIbHBIX 3aJJaHUI MpeACTaBIeHbI B TAOIUIIE.

Tabnuya

Tunbl TpeHAXkKEPOB M KOHTPOJILHBIX 33/IaHUI NPeACcTaBJIEeHbI B Ta0/Iu1e

No Tun 3a0anus Xapaxkmepucmuxa
1 Ennanaueii MHOKECTBEHHBIHN OO0yuaromuiics TOJDKEH BIOpATh OJTWH WITH
BEIOOD HECKOJIBKO  TIPAaBHJIBHBIX OTBETOBU3

NPE/NIOKEHHBIX BapuaHTOB. OTBET MOXKET

coJepkath TeKCT (¢ popmynamu), GopMyIbl,

M300paKEHUS WM TEKCT C M300paKECHUEM,

ayJvo.

3ananue seexoeo yposws (B) cinoxnocTH:
Pacnpenenure mo knaccam (OKCHIHI,

KHCJIOTBI, COJIM, OCHOBaHUSI);

a) XJIOpUI HATpHSA

0) THAPOKCH]T MaTrHHS

B) OKCHJ| KaJIbIIHS

1") CCpHas KUCJI0Ta

3amanust cpednezo yposus (b) cnoxxHOCTH:

Oxcuo yunka pearuapyer ¢




1) kuciopogom

2) Bomoit

3) rUAPOKCUIOM KaTHs
4) CONSTHOM KUCIIOTOM

5) KpeMHHEBOH KHCIOTOM

6) OKCHIOM HATpHs

3amaaus evicokoeo yposhs (A)

CJIOJKHOCTH:

B npoGupky ¢ pactBopom conu X m1o0aBuinm
HECKOJIbKO Karellb pacTBopa BeliecTsa Y. B
pe3yJibTaTe peakiuy HaOJIFO1au BEIICICHIEC
OecuBeTHOTO Tasza. M3 mpemioKeHHOTO
mepedHsi BbIOepuTE BemectBa X W Y,

KOTOpBIC MOT'YT BCTYyIATb B OMNMCAaHHYIO

27




peaKImio.

1) NaOH
2) HCI
3) Cu(NO3)»
4) NaySO3
5) K5SiO3
Bri6op aJeMEeHTa u3| Ilpu BBIMIOJIHEHUH ~ 3TOTO 3a/1aHUs]
BBINAAIOIIETO CITUCKA MOJTB30BATENI0  TIPEJIaraeTcs 3aI0THATH
MPOMYCKH B TEKCTE, BHEIOpaB OJUH W3
BapHaHTOB OTBETOB, MTPEJICTABICHHBIX B BUJIC
BBITAJIAIONIETO CIUCKA. 3aJaHHe COMCPKUT
TOJIBKO TEKCTOBYIO  WH(pOpMAIMIO |
(hopMyIIBI.
YcraHoBieHue cootBercTBull| [lomapHoe COEJIMHEHHE 00BEKTOB,
MEXIy JIEeMEHTaMH JIBYX MHOXECTB pacloNOKEHHBIX B CTOJIOWK. 3aganue

MIpeACTaBIsIeT Co00 OJIOKM TeKcTa W
WLTIOCTPAIIAN, PACIIOJIOKECHHBIC B JBa
croibma. MoxeT BKIIOYaTh OJIOKM He
coJIeprKaliye

IIPpaBUJIBLHOT'O OTBCTa.

ITonb30Batens, COEUHASA TOYKH,
yCTaHaBIMBAET COOTBETCTBHSA. COEAMHSAIOTCS
00BEKTHl B coceanux croabiax. Crondery
MOXET HMETh 3arojJioBOK. BapuaHt oTBera
MOYKETCOAEPKATETEKCT,(HOPMYIIY,
n300paxeHne

Wi M300pakeHue c

MOATHCHIO, AYTHO

Pebyc — cooTBeTcTBHE

ITomaphoe COEIMHEHMNE 00BEKTOB,
PaCIOJI0KEHHBIX XA0THYHO. 3amanue
MpeICTaBISCT co0oi n300pakeHus,
PAacIoIoKEHHBIC Xa0THUYHO. Mosker
BKJIFOYATh TTHATITHHE HU300pakKCHUS.
Ilonp30BaTens,  COEMUHSSA TOYKH  Ha




U300paKCHUSX, YCTaHABIIUBACT,
COOTBETCTBHUSI. CoenuHsroTes JII00BIE
00BeKTHI. BapuaHThl OTBETOB IO YMOITYAHUIO

MEPEMCUINBAIOTCA

JobGaBneHue

HU300pakeHUSIM

HOoJMIucen

K|

3amanne MOXKET OBITh MIPEJACTABICHO ABYMS
croco0amu:
- omHO  obmee w300pakeHWE, Ha
KOTOPOM II0JIb30BATEII0 HY)KHO Pa3MECTHTD
HaJAMUCH (TEKCTOBBIEC JaHHBIE);
- OTJCIbHEIC CaMOCTOSITEIIbHBIC
n300pakeHusi, K KOTOPBIM IOJIb30BATEIIO
HE00X0aMMO mox00paTh TTOATINCH
(TexcToBbIc maHHEIE). JlOMMycKaeTcs HaTuIme
HENPAaBUJIBHBIX BapUAHTOB MOANHUCEH IS

INEPETaCKUBaHUA

IToncranoBka

MIPOIYCKH B TEKCTE

OJICMCHTOB

B

[lpu BBIMONHEHWM  3aJaHUs HAa BCTAaBKY
JJIEMEHTOB B  TEKCT (meperackuBaHUE)
ydamiemycs npemiaraeTcss  pa3MecTUTh
NpPE/JIOKCHHBIE  BapHaHTHl ~ OTBETOB B

nponyckd B Tekcte. COIEpXHUT TOIBKO
TEKCTOBYIO UHPOPMALIUIO (6e3

n3obpaxkennit).  Jlomyckaercs HaJUIHe

28



HENpaBWIBHBIX ~ BapuaHTOB OTBeTa  JUIs
MepPETaCKUBAHMSI (manpumep,
MEpPEeTaCKUBaHUE IBYX BAPUAHTOB OTBETOB U3

TPEX MPEITOKCHHBIX )

IToncranoBka 3JIEMEHTOB

NPOITYCKH B Tabiuie

B

[lpu BHIMOJNHEHWM 3aJaHUsI HA  BCTaBKY
JJIEMEHTOB B  Ta0uuily  (TlepeTacKUBaHUE)
yuamemycsi  Tpejjiaraetcs pa3MecTHTh
MIPEJI0KCHHBIC BapHaHTHl OTBETOB B
HE3aloJHEHHbIE  SUeiiky Tabmuil  Moxer

coJiepKaTh KaK TEKCTOBYIO HH(OpPMAIIHIO,

dbopmynbl, Tak u wu3o0paxeHus. He
JIOITyCKAeTCsl HAIMYWE JIMITHUX  BapUaHTOB

OTBCTA IJId NCPCTACKHMBAHUSA

Kpoccopn

I[Ipu  BEIMONHEHUU JNAaHHOTO  3a/IaHus
MIOJTE30BATEITIO TpeasaraeTcs 3aHECTH
OTBETHl Ha TIPEUIOKCHHBIC BOIPOCHI B
MycThIe TYEWKHU KpoccBopaa. BBos oTBETOB
OCYIIECTBIISCTCS C IOMOIIBIO ITOJCTAHOBKH
OYKB, PACIIOJIOKEHHBIX IO/ KPOCCBOPJIOM.
KpoccBopa He MokeT comepxkaTh 6oiee 10

CJIOB

CopTupoBKa  3JIEMEHTOB

KaTCropusim

10

[Ipu BeIMONHEHMM 3a7aHUS  «COPTHUPOBKA
AJIECMEHTOB MO0 KaTeropusiM» (3aroHEHUES
Ta0JIHIIBI) yqameMycst TpeaIaracTcs
pa3MeCTUTh  TMPEIOKEHHBIS BapUaHTH]
OTBETOB IO HECKOJBbKMM  KOJIOHKaM  TIO
yKa3zaHHOMY Kputepuio. He mormyckaercs
HAJIMYUE JUIIHUX BapHAaHTOB OTBETa JIs
neperackuBanus. OIUH U TOT Ke BapUaHT
OTBETa HEIb3sI IEPETAIUTh B JABE WU OoJiee
KOJIOHKH OJTHOBPEMEHHO. Kononku

00513aTeNBHO JOJIDKHBI UMCTB 3arOoJIOBKH

10

BoccranoBneHnue

PaccranoBka  31€MEHTOB M0  TOPSIKY.




noCJICA0BATCIIbHOCTHU OJICMCHTOB|

TOPU30HTAIBHOE / BEPTHKAIBHOE

3ananue MPEICTaBISICT AJIEMEHTHI,
pacIoJIOKEHHBIC Opye 3a Opyeom B CTPOKY
(TOpU30HTANILHO) WU 00UH NOO OpyeuM B
cronbery (BepTukanbHO). Ilomp3oBaTelnsb,
MEHSISI ~ MX  MECTaMH, yCTaHABIIUBACT
MPaBWILHBIA TOPSAOK. B 3amanum Moxer
OBITh HECKOJBKO MOCIIEIOBATENLHOCTEH -
HECKOJIEKO CTPOK WU cTONOI0B. Comepkarh
MOJKET KaK TeKCTOBYIO MH(QOPMAIIHIO, TaK U

(hopMyJIbl B H300pasKEHHUS

11

Mo3auka

Ilpu  BBIMOTHEHUU JaHHOTO  3aJaHMs
yJameMycsi mpejyiaraercs  cobpath u3
MPECTaBICHHBIX yacTer - (atinos

n3oOpaxenne. [lpm 3amycke 3amaHus

IIOJIB30BaTEIIO IMTPEACTABIICHBI IBC obacTu:

creBa ABTOMATUYECKA  TEePEMEIIaHHBIC
(aiinpl,  copasa - 00nacTh coopal
N300pakeHUS. N3obpakenne MOXKET]|

cocToATh He Oonee yem u3 12 daiinos. [Ipu
KJIMKETOIb30BaTeN s Hapail, ol
nosopaumBaercst ma 90° . Bce ¢aiinsl
HEOOXOIMMO COEIMHUTH APYT C IPYTOM TakK,

9TOOBI CIIOKHIIACh KapTHHKA. B cirydae ecnu
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Gaiin COCTMHEHBI BEpHO, OHH

MIPUMAarHAYUBAIOTCS APYT K APYTY

12

IToguepkuBaHue,

3JICMCHTOB

3a4epKUBaHUC

[Ipy  BHINIOJHEHWUH JIAHHOTO 3a71aHus
MOJIL30BATEII0  TIPEJIaraeTcsl MOAYEPKHYTh
WIN 3a4epKHYTh JJIEMEHTHI,
YIOBJICTBOPSIFOIINC YCIIOBUIO  3aJaHus,
BbIOpaB OJIOK C 4YepPTO M BBHIIEIHB
HEOOXOAMMBIE  3JeMeHTHl OTBETBI ~ MOTYT
OBITH TMPEICTABICHBI B BUJC TCKCTa WIIH
dhopmyn. Heo6xomumeie utst TOA9epKUBAHUS

/ 3a4epKUBaHUSI AIIEMEHTHI MOTYT
HAXOJWTHCS KaK BHYTPH TEKCTa, TaK U B
Havane aO3ama. Bo m30exaHne mOACKa3oK
MOJIL30BATEIb JOJDKEH UMETh BO3MOXKHOCTh
MOTYCPKHYTH / 3aUEPKHYTh KaK MPaBHILHBIC

OTBETHI, TaK U HCIIPAaBUJIBHBIC.

13

Brinenenue nseTom

I[Ipy  BBINOJHEHMH JAHHOTO 3a1aHus
MOJIH30BATEITIO MpenjaracTcsi  BBIJCIUTH
[BETOM  DJIEMEHTEHI, YIOBJICTBOPSIOIINE
YCJIOBHIO 3aJaHWs, BBIOpaB OJOK C
HEOOXOUMBIM IIBETOM H BBIJICTIUB
HE0OXOoaMMBIEC 3JIeMEHTHI. OTBETHI MOTYT
OBITH TMPEICTABICHBI B BUJC TEKCTa WIIH

(hopmyIt wiH n300paskeHUH.

14

dunBopa -

KpOCCBOPIL

aHTTIUHACKUN

Brigenenue cioB mBerom. I[pu 3arycke
3aJaHMs  T0JIH30BATEITIO MpeICTaBICHA
TabnuIa, 3aII0JIHCHHAS OyKkBamu.
Yyamemycs mpejyiaraeTcs  HalTH u
BBIICJIUTh OJHHUM WA HECKOJbKUMHU (B
3aBUCUMOCTH OT 3aJaHus) [IBETAMH CJIOBA I10
TOPU30HTANN U BEpTUKAIU. MakcuMalbHbII

pasmep Tadmumsl 10x10.

15

Bgon c

KJIAaBUATYPHI

HpI/I BBIINIOJIHCHUH 3aJIaHH HA BIIMChIBAHHUC




MMPOMYIICHHBIX 3JICMCHTOB B TCKCTC

yUaIIUHCs CaMOCTOSATENHEHO POPMYITUPYET U
3alUCBHIBACT  TPAaBUWIIBHBIA ~ OTBET Wiy
3aMoNHAET MPOMYCKH B TEKCTE CIIOBOM,

CJIOBOCOYCTAaHHUEM HUJIH YHUCIIOM.

16

ABTOMaTHYECKH 3aIOJIHAEMBIN

KpOCCBOPJL

3amaHue mpeasaraeT yJamnuMcs OTBETUTh Ha
BOTIPOCHI, B Pe3yJIbTaTe MPABIIBHBIX OTBETOB
aBTOMATHUYECKU OTKPBIBAIOTCSA  CJIOBa B
KpoccBopzie. Bompocsl B 3aaHUM MOTYT
coJlepKaTh KaK TEKCT, Tak U (opmyiy,
nzo0pakeHne. MaKkCUMaJIbHOE KOJIMYECTBO
BompocoB - 10. Bce Bompocs! B KpoccBopie
JIOJIKHBI OBITh OTKPBITOTO THIIA (BBOJI OTBETA
C KIJIABHATYypHl), OTBETOM Ha KOTOpPHIE
JIOJDKHBIOBIThLIENbIeurcra. [ Ipu

HETMPaBUILHOM OTBETE Ha BOMPOC - CJIOBO B

KPOCCBOP/IE HE OTKPBIBACTCSI

17

CwmexHbIl Tpad) (aBTOMATHYECKH

3aI0THIEMBIii)

3ananue npeasiaraeT MOJTE30BATEITIO
OTBETUTh Ha BOHOPOCH. B pe3yabTaTe
MPaBUIBHBIX OTBETOB MOJIb30BATENb YBUIUT
PHUCYHOK. IIpu 3aImycKe 3a/IaHUs]
MOJIL30BATENIb BUANT Pa0OYyr0 00JIacTh, B
JIEBOM  4YacTh KOTOpOH NpEJICTaBICHBI

3aJ1aHus, a crpaBa - MHO>XECTBO
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NPOHYMEPOBaHHBIX  TOYEK. Konmgectro
BOIPOCOB - He 6oiree 20. Bompock! B 3amanun
MOTYT COJIEpXaTh TEKCT WiH (GOpMyTy U
MOTYT OBITH TOJEKO OTKPBITOTO THIIA (BBO/T
OTBETa C KJIABHATYPhI), OTBETOM Ha KOTOPKIC
JIOJDKHBI  OBITh Tenble uwncia. l[locie
BBITIOJTHEHUSI BCEX 3aJ]aHWi, Mporpamma
ABTOMATUYECKH MOCIIC0BATEIBHO COSAMHUT
JUHUSMH ~ TOYKH,  HOMepa KOTOPBIX

COOTBCTCTBYIOT BIIMCAHHBIM OTBETaM

18 JlenTa BpemeHun IIpu 3amycKe 3aIaHMsI  TTOJIB30BATEITIO
BBIBOJAUTCS BpEMEHHas IIIKaJjia c
HaHCCEHHBIMM Ha He€ JaTaMu, TaThl MOTYT
COTIPOBOXKIATHCS TIOJITHCSIMH,
KOMMeHTapusiMu. [lof BpeMeHHON IIKanon
HaXOJIATCS N300PaKEeHHUs, TEKCT, WK TEKCT C
N300 paKCHUSIMHI CUMBOJTH3UPYIOIIHMHA
onpeIeTICHHbIC HUCTOPUYCCKHE COOBITHSA,
amoxu, Aartbl. CyTh 3aJaudl - TPaBHIBHO
pacrpenenuTh COOTBETCTBYIOIIUE DIIEMEHTHI
Ha BPEMEHHOI IIKaJIe. Konnuecro

3JIEMEHTOB JJIs1 pa3MerieHus - He 6omee 10

21 KacTtoMHbI HHTEpaKTUB TpeHaxkeppl MO pEHICHUI0  XUMHUYECKHUX
3a/1a4, 3aJaHHUs] HA BBIBOJ, XUMUYECKUX
dbopmyin, Tpenaxep mno I[lepuommueckoit
CHCTEME XHMHUYecKuX »djemeHtoB [[.H.

Menpeneena.

[Tpu 3ToM B Kaxx10M ypoke 3afanuii Tuna 1 nomxHo ObITh He Oosee 20% OT yucia Bcex
3a/laHui (TECTOBBIX BOIIPOCOB), 3aJaHuil THNoB 2, 3,5, 6, 7,9, 10, 12, 13, 15, 21- He 60nee 30%
v 3aganuii TunoB 4, 8, 11, 14, 16, 17,18- ve menee 50%. HeoO0xoaumo KCIoIb30BaTh HE MeHEE 7
pa3IUYHBIX BUIOB 3aJlaHUN THMA interactive-question u He MeHee 10 pa3nMYHBIX BUIIOB 3aJaHUI

OCTaJIBHBIX THUIIOB.



Jns Kaxaoro BuAa 3aJaHUN TpeaycMOTpeHbl aupdepeHUupOoBaHHbIC 33JaHUs IS
pa3IMYHBIX KAaTE€ropvil IIKOJIBHUKOB KaK MUHMMYM TpPEX BApUaHTOB: CIOXKHOTO (A), cpenHei
cnoxuoct (b) m nmerxoro (B). Jlns 3amanus tuma 1 mpuBeAeH NpUMEp TaKUX 3aJIaHUM.

JuddepeHnrpoBaHHbIN TTOAX0I TOJDKEH COOMIOIATHCS U IS APYTUX TUIIOB 3aJIaHUM.
O KOHTPOJILHBIX H3MEPHUTEIbHBIX MATEPHAJIAX, PEICTABIEHHBIX B
MeYaTHBIX YUYeOHBbIX MocoOusiX Kypca «Xumus. 11 kiaace»

B pamkax peanu3zanuu TpeHUPOBOUYHOTO, KOHTPOJIBHOTO U JOMOJHUTEIBHOIO MOTYJIsS

5
MHTEPAKTUBHBIX BHJICO-YPOKOB , a TAaK)K€ B YCIOBUSAX TPAJAULHMOHHOIO YpOKa MpeliararTcs

Bo3MOxHOCTH YMK «Xumus. 11 kmace». Hanpumep, B METOOUYECKOM annapaTe KakJoW TEMbI

yueOHnKa «Xumus. 11 kiace» uMeroTces 3a1aHus 1S OCYIIECTBICHHS] KOHTPOIbHO-OIIEHOYHOM
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JCATCIIBHOCTH. 3aI[aHI/I5[ A OCYLICCTBIICHHUA ACATCIBHOCTH B paMKaxX TPECHUPOBOYHOI'O0 H

KOHTPOJIBHOT'O MOJIyJIel YPOKOB MpeAJiaraeT psiji e4aTHbIX Y4eOHBIX TOCOOUH.

ITeyaTHble yueOHBIC MOCOOMS U UX KPATKHE XapAKTePUCTHKH:

¢
AM. Pageukuii. lunaktnyeckuit matepuan 10-11 k. M: Ilpocenienue 2011
I.

Oco0eHHOCTH OPraHu3auuy KOHTPOJISI 0 Y4eOHOMY KYpCy «XUMHUS».

JInist KOHTPOJIS ¥ OLICHKH 3HAHUW U yMEHHH 10 ydeOHOMY Kypcy «XHUMHUS» B YCIOBHIX
JUCTAHIIMOHHOTO OOYYEHHUS! HCHOJB3YIOTCS pa3jMyHble MUCbMEHHBIE pabOTHI, KOTOpHIE HE
TpeOyIOT pa3BepHYTOro OTBETA C OOJBIIMMHU 3aTpaTaMu BPEMEHH, a TAK)KEe CAMOCTOATEIbHBIE
MpaKkTUYECKHe pabOThl ¢ KapTaMH, MPUOOPAMH, MOJEISAMH, JTa0OPaTOPHEIM 000PYIOBAHUEM.
dopma KOHTPOJIBHBIX M3MEPUTEIbHBIX MAaTEpUANOB JOJKHA KOPPEIMPOBATH C aKTYyalbHON
(bopMOIl KOHTPOJBHBIX H3MEPHUTENbHBIX MaTEpUajoOB, HCIOJb3YEMBIX B paMKax HMTOTrOBOM

aTTecTaluu 1o (pu3MKe B paMKax €MHOr0 TOCYyJapCTBEHHOIO IK3aMEHa.

[Ipu nucovmennotl npogepke 3HaHUM MO MPEAMETY UCIIOJIB3YIOTCS TaKUe KOHTPOJILHBIC
paboThI, KOTOPBIE HE TPEOYIOT MOTHOTO, OOCTOSATEIILHOTO MUCEMEHHOTO OTBeTa. Bee 3amanus
1enecooopasHo audQepeHupoBaTh MO YPOBHSM CIOKHOCTH (0a30BbIi, TOBBIIICHHBIN W
BBICOKHI), YTO MO3BOJIUT OOYYAIOIIMMCS BBIMOIHATh UX C YUYETOM CBOMX HMHIMBHIYaIbHBIX

0COOEHHOCTEN.

Cneunduueckoit GopMoil KOHTPOIIS SIBISIETCS paboma ¢ npubopamu, 1a60pamopHuim
obopyoosanuem, mooensimu. OCHOBHAS 1IeTb ITUX MPOBEPOUYHBIX paboT: onpeaeIeHre YPOBHS
pa3sBUTHS ~ yMEHUH  IIKOJBHUKOB  paboTaTh ¢  00OpyZOBaHMEM H  IPOBOIUTH
HKCIIEpUMEHTAIbHbIE MCCIEOBAHUS B YCIOBHSIX BHUPTYyaJbHOW Ja0OpaTOpHHM, MIAHUPOBATH

HAOJI0/IEHUE UITH OTIBIT, BECTU CAMOCTOSITENILHO MPAKTUIECKYIO paboTy.

3aaHle MOXKET CUYUTAThCSA BBITIOJHEHHBIM, €CITM 3allMCaHHBINA/BHIOPAHHBIA OTBET
COBIAJACT C BEPHBIM OTBETOM. 3aJaHUs MOTYT OIIEHWBATHCS Kak 1 Oayiom, Tak U OOJBIITUM
KOJMYECTBOM B 3aBUCHMOCTH OT YPOBHS CIIO)KHOCTH 3aJlaHUs, OT KOJUYECTBA

BBCI[CHHI)IX/ BBI6paHHBIX OTBECTOB, OT THIIA 3aaHHUA.
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