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HOACHUTEJIBHAA 3AIINCKA

Jannas pabouasi mporpamma paszpaboTaHa Ha OCHOBE (enepajbHON paboyeil Mporpammbl
OCHOBHOTO o0mero obpa3oBanus «Xumus» (6a3oBwiii  ypoBenb) (mms 10-11 xmaccos
00pa3oBaTeNbHBIX OPraHu3aLuil).

[IporpaMma 1m0 XMMHHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHusi paszpaboTaHa Ha
ocHoBe @PenepasibHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoi
®denepauun», TpeOOBaHUNA K pe3ysibTaTaM OCBOEHHUS (enepalibHON 00pa30BaTEIbHON MPOrpaMMBbl
cpennero obdmero oopazosanus (POII COO), npeacraBieHHbix B DefepaabHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenmmu mnpemomaBanusi ydeOHOTO TpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peamn3yrInX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX TOJOXEHUH «CTparernu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @eneparuu Ha niepuoa g0 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OINPEACICHUIO OOIIelH CTpaTeruu
00y4eHHs, BOCITUTAHUS U Pa3BUTHs OOYJAIONIUXCS CPEACTBAMH y4eOHOTO TpenMeTa « XUMHEsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KoOHIeNTyanbHble monoxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH MIEJIeH, COJEpKaHUs, Pe3yJbTaToB 00ydeHUs W TpeOOBaHUW K YPOBHIO
MOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHHe, MOJydaeMOe BBIMMYCKHUKAMH 0011e00pa30BaTeILHON OpraHu3aIlii,
SBIISICTCSI HEOTHEMJIEMOW YacThi0 WX 00pa3oBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIAM 3TarioM
peanu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, IMPHCYIINX
[EJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHMs. OTH IIEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB
pUpoIbl, (HOPMUPOBAHUS MHUPOBO33PEHUS W OOIIECH KYJIBTYpHl YEIIOBEKA, a TAK)KE IKOJIOTUICCKU
000CHOBAaHHOTO OTHOUIEHHS K CBOEMY 3/I0POBBIO U MPUPOIHOU cpene. Peanusyercs xumuueckoe
oOpa3zoBaHue OOy4aIONIMXCS HA yYPOBHE CPEAHEr0o 0O0IIero oOpa3oBaHMsI CPEACTBAMH y4eOHOTO
npenMera «XUMHSIY, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpPE/IENICHbl B TporpaMMe 1o XUMHUH C
y4€ToM crerupuKyd HAyKH XUMUH, €€ 3Ha4eHHs B MO3HAHUU MPUPOIbl U B MaTE€pPHAIbHOM >KU3HU
oOmiecTBa, a Takke C Y4€TOM OOIIMX IeNiell W MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIrpaeT OCOOyi0 pOJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUM HOBOHM 0a3bl MarepualibHON KyiabTypbl. OHa BHOCHUT CBOM BKIJIAJ B
(dhopMHUpOBaHHE PALMOHATBHOTO HAYYHOTO MBIILICHHS, B CO3/IaHUE LIEJIOCTHOTO MPE/ICTaBIeHUs 00
OKPY)KaIOIlleM MHUpE KaK O €IUHCTBE MPHUPOJABI U YelIoBeKa, KOTopoe (OpMHUpPYETCs B XMMHUU Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHHUS B3aUMOCBSI3U MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 001aCTAMU IPUMEHEHHUS.

TecHo B3aMMOJEMCTBYS C JAPYrUMHU €CTECTBEHHBIMHU HAyKaMM, XHMHs CTajla HEOThEeMJIEMOI
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPYy/Ja U >KU3HH KaXJIOTO 4YIeHa
obmiectBa. CoBpeMeHHass XMMHUs KaKk HayKa CO3UJaTeNbHasi, KaK HayKa BBICOKUX TEXHOJIOTHIA
HalpaBJIeHa Ha peIlIeHre INI00aTBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHI YE€JIOBEUECTBA — ChIPbEBOA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBeTcTBUM ¢ OOMIMMHU LEISIMHU U MPUHIIMIIAMU CPETHETO 00IIero 00pa3oBaHus CoAepKaHHUe
npeamera  «Xumus»  (10-11  kmaccel, ©0a30BbIifi  ypOBEHb M3Yy4€HUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUis
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYyMa,
MIPOJIOJKEHHs 00pa30BaHUs B Pa3IMUHBIX 00JaCTAX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XMMHEH.

CocraBnsiromuMu mpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypehl — «OpraHudeckas XUMUsS» U
«O0mas 1 HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HayKM: cHCTeMa 3HAHMW MO0 HEOPTaHWYECKON XUMHHM (C BKIIOUEHHEM 3HAHUN U3
oOmiell XuMUM) U Oprannyeckoid XumMun. POpMHUPOBAHUE JAHHON CUCTEMbI 3HAHUHN MPH U3YUYEHUH
npeamera o0OecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOTrooOpasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUHU.

CrpykTypa colepxaHus KypcoB — «Opranuueckas xuMus» U «OOmas ¥ HeopraHudeckas
XUMUsD» cpopMHUpoBaHA B IporpamMMe MO XMMHMHM Ha OCHOBE CHCTEMHOTO MOAXOJa K H3YYCHHIO
y4yeOHOTO Marepuaja ¥ OOYCIIOBJI€HAa HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHMN Ha



ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XHMMHHU BEIIECTBA
paccMaTpuBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX COCOUHEHUH, a
TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEJACTABICHUNH O CTPOCHHUM BELIECTB.
CBenenuss 00 M3yyaeMblX B Kypce BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COEIMHEHWH. B Kypce OpraHMyeckoid XHMHHU MOJy4aroT
pa3BuTHE CQOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS MEpBOHAYAIBHBIC
MIPEJICTABJICHUSI O XUMHUYECKOW CBSI3M, KIACCU(DHUKANMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM yriom 3peHHS B TpeaMmeTe «XuMHsS» 0a30BOr0 YpPOBHS paccMaTpUBASTCS
W3yYeHHBI Ha YpOBHE OCHOBHOTO 0OmEro oO0pa3oBaHMsl TEOPETHUYECKHH Marepuan u
(akTOJIOTMYECKHE CBEICHUS O BEIICCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmasi 1 HeopraHuveckas XUMHs» OOYJaroIIMMCSI MPEIOCTABISCTCS BO3MOXHOCTH OCO3HATh
3HAYEHHUE MEePUOIUUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3UINH, TIIy0xke
MOHSATh UCTOPUUECKOE U3MEHEHHE (PYHKIIUH 3TOr0 3aKOHA — OT 0000mIaroIIeit 10 0OBICHSIOMEH U
MPOTHO3HUPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MPUMEHEHHUH, a TAKXE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsiercs B Kypcax 10 wum 11  KimaccoB aeMEHTaMU  COJIEp)KaHUs, HMEIOIIMMHU
KYJIbTYpOJOTHYECKUA ¥ TPUKIAJAHONW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBSI3M XUMHUHM C JIPYTUMH HayKaMH, pAacKpbIBalOT €€ pOoJib B TO3HABATEIbHOW U
MIPAKTUYECKON JEeSTeIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHUTAHHIO YBaXXEHHUS K IMpoleccy
TBOpYECTBA B 00JIACTH TEOPHHM W TMPAKTHUYECKUX MPUIOKECHUNA XUMHHU, TTOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3AHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIMIO W TPUMEHATH €€ sl MOTIOJHEHUS 3HAHUHW, pEelIeHUs
VMHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAJIbHBIX HCCIEAOBATENbCKUX 3a1ad.B 1enom conepkanue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3YYEHHS OPHUEHTHPOBAHO Ha (POPMUPOBAHUE Y
oOyyaroumxcss MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHUMAaHMS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE EIUHCTBO HEOPraHWYEeCKOrO0 M OPraHWYecKOoro Mupa, 0OyCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHUEM, ITO3HABAEMOCTh IPUPOJHBIX SIBJICHUH IYyTEM 3KCIEPUMEHTA U
pelIeHHs MPOTUBOPEUUI MEKTy HOBBIMU (DAaKTaMU U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHHE
POJIM XMMHUH B PELICHUH IKOJIOTUYECKUX MPOOIIeM, a TaKkke MpoodieM cOepekeHHs SJHEPTeTUYECKUX
PECYpPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAIIOB.

B mutane pemeHus 3amad BOCHUTAHMS, PAa3BUTHS U COLMANM3AIMM OOY4YaIOLIUXCS HPUHSATHIE
[pOrpaMMON MO XMMHUHM MOJAXOJbl K OIPEAEICHUIO COJEpPKAHUS M IOCTPOCHHs Ipeamera
npeaycMarpuBaoT (OPMUPOBAHUE YHUBEPCAJIbHBIX Y4eOHBIX JIEHCTBUHM, HMMeEIUX 0a30Boe
3HAYEHUE I Pa3IMYHbIX BUJIOB JESITEIbHOCTH: pelIeHUs MpobieM, OMCcKa, aHaiau3a u o0paboTku
uHpopMaluy, HEOOXOAMMBIX Ui MPUOOPETEHHUS OIbITa MPAKTHUYECKOW W HMCCIEA0BATEIbCKOM
NEeSATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B nmpaktuke mpenoaaBaHus XUMUU KaK Ha yPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsl, TaK U Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, MPU OIPENEICHUH COJEPKaTeIbHONW XapaKTePUCTHKU
Lnened M3ydeHusi IpeaMeTa HalpaBJICHHWEM IMEPBOCTENEHHOM 3HAYUMOCTH  TPAJAWLIMOHHO
npu3Haéress  GopMupoBaHHE OCHOB XMMHUYECKOW HayKd Kak OO0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOMN NIEATEIbHOCTH YEJI0BEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOJMYECKOW TOUKHM 3pEHUsl TaKOM MOJXOJ K OMNPEIEICHHUIO LeJed H3ydeHUs
MpeAMETa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TTIaBHBIMH IEISIMHU U3YUeHUs TpeaMmeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCA:

e (QopMUpOBaHHE CHUCTEMBl XUMUYECKHMX 3HAHUM Kak BaXHEHWIIeH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIOYEBBIE MOHSATHUA,
(dyHIaMeHTalbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, yYCBOCHUE H
MOHMMAHHE CYIIHOCTH JOCTYIHBIX 0O0O0OIIEHNII MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHUE C UCTOPUEH UX PAa3BUTHS U CTAHOBIICHUS,



e (QopMUpOBaHME U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHYECKUX PEaKIUi, HEOOXOTUMBIX ISl TPUOOPETCHHS] YMECHHI OPHUEHTHPOBATHCS B
MHUpPE BEUIECTB U XUMHUYECKUX SBIICHUH, UMEIONINX MECTO B MPUPOJIE, B MPAKTUICCKOU U
MMOBCEIHEBHOM JKH3HH;

e pa3BUTHE YMEHHUH U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAONIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOACHUEM TMpaBUi 0O€30MacHOrO
oOpalleHus C BEIeCTBAMH.

Hapsiny ¢ stuMm, copepkareibHas XapaKTepUCTHKA IEJed W 3agady H3ydeHUs IpeaMeTa B
MporpaMMe Mo XMMHUHM YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B
cucteMe cpenHero obmiero oopazoanusi. CeroHs B MPENOJaBaHUM XUMUHU B OOJIBIICH CTENEHU
oTIa€Tcs MPEANOYTECHUE MPAKTUICCKON KOMIIOHEHTE COJICpKaHUsS O0yUCHHS, OPUCHTHPOBAHHON Ha
MOJrOTOBKY BBIMTYCKHHMKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIaICIOIIEro He HaOOpOM 3HAHUH,
a (YHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMCHHSIMH AKTHBHOTO TOJNYYCHHS
3HAHWI W TIPUMEHEHUS UX B PEATLHOM KU3HU JIJISl PEIICHUS TPAKTUYSCKUX 3a]1a4.

B cBs3u ¢ 3THM Tipu U3ydeHUU TMpeaMeTa «XHUMHUS» TOMUHHPYIOIIee 3HAYCHHE MPHOOPETaIoT
TaKue IeNH U 3a7a49, Kak:

ajanrtanus 0O0yJarInXcsl K YCIOBUSM JUHAMUYHO DPa3BUBAIOIIETOCS MHUpa, (POPMHUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCIIBHOMY TPHUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKH3HCHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopmMupoBaHUEe y OO0YJaIONIUXCS KJIFOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIIETEHITUH), WMEIOIINX
VHUBEPCATbHOC 3HAYCHUE JUISI Pa3IMYHBIX BUJIOB JICATEIHHOCTH: pEHICHHs IMPOOJIeM, TOHCKa,
aHanu3a M 00paboTKKM HMH(pOpPMANNH, HEOOXOIUMBIX IS TMPHOOPETCHHUS OMbITa IEATEIHHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B IIO3HAHWUM XUMHH, a TakkKe /1 OICHKH C IO3HINN
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHMS BEUIECTB M XHUMHYECKHUX IPOLIECCOB Ha
OpraHu3M 4YeJjoBeKa U MPUPOIHYIO CPELy;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
00yJaroIMXCcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C >KM3HEHHBIMU TMOTPEOHOCTAMHM, HCIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-NOMYJISIpHOM MH(OpMAMM XUMHYECKOTO
COJIepKaHNUS;

dbopMupoBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
Ha0JI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00ydaromuxcsi yOexAEHHOCTH B T'YMaHHUCTHYECKOW HANpPaBICHHOCTH XUMUU, €€
BAKHOM pONM B pEHICHUH TJI00aNbHBIX MPOOJIEM palMOHAIBHOTO MPUPOAOIOIb30BAHNUSA,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypCcoB U COXPAHEHMsI MPHUPOJHOTO PaBHOBECHUS, OCO3HAHMS
HEO0OX0IMMOCTH OEPEKHOTO OTHOIIECHUS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpETEeHUs
OTIbITA MCHOJB30BAHUS MOJNYYCHHBIX 3HAHUM IJI MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYalUsX,
CBSI3aHHBIX C XMMHUYECKUMU SBICHUSMHU.

B yuebHoM mnane cpenHero o6imiero oOpa3oBaHus MpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB MpeAMETHOH obnactu «EcTecTBEeHHOHAaYYHBIE IPEAMETHI.

OO1ee ynciio YacoB, OTBEAEHHBIX ISl U3YyUSHHs] XUMHH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3oBanus, cocraBiseT 68 vacoB: B 10 kmacce — 34 yvaca (1 gac B Hemenmo), B 11 kmacce — 68
gyacoB (2 yaca B Hememo). | yac n00aBieH 3a CYET 4acoB 4acTH (POPMHpPYEeMOH ydaCTHHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHH C 11eNbi0 00Jiee KaueCTBEHHOTO BBIMOTHEHUS pab0YNX MPOrpaMM 1o
XUMHH U YCBOCHHUS COJICP KAHUS



JeATeJIbHOCTD YUYHTEJIsI-IIPeIMETHHKA € Y4eTOM pado4eil NporpaMMbl BOCIIMTAHUS
Peanu3zanus BocnuTareabHOro NOTEHLIMAIA YPOKOB IIPEyCMaTPUBAET:

MaKCHMAJIbHOE HCIIOJIb30BAHUE BOCIMTATEIbHBIX BO3MOXHOCTEH COJEpKaHUS Y4eOHOTO
npeamera «XuMHs» A1 GOpPMHUpPOBaHHA Y OOYUYAIOMIMXCS POCCHICKUX TPaJUIIUOHHBIX
JTyXOBHO-HPABCTBEHHBIX M COIIMOKYJIBTYPHBIX IIEHHOCTEH HAa OCHOBE ()OPMHUPOBAHUS 3HAHUN
0 BKJIAJIE C Pa3BUTHE HAYKU TPYJOB HAILIUX COOTEYECTBEHHUKOB;

dbopMmupoBaHHe 3HAaHMA O OBITOBOH XWMHUYECKOW TIpaMOTHOCTH, OKa3aHUU TICPBOM
MEUIIMHCKOM TIOMOILIM, BIJIMSHUM MAaKpO- M MUKPODJIEMEHTOB Ha 3/I0POBbE IKHUBBIX
OpraHu3MOB, 3HaHUN 00 OXpaHe OKPYKAIOIIEH Cpe/ibl U BIMSHUU YEJIOBEKA.

M0I00P COOTBETCTBYIOIIETO COJEPKAHMS YPOKOB, 33/IaHU, BCIIOMOTaTEIbHBIX MaTepHAJIOB,
MPOOJIEMHBIX CUTYAITUH IJ1s1 00CYKICHHMIA,

BKJIIOUEHUE YYUTEISIMU B paboyue MporpaMmbl y4eOHOTO NpeaMeTa «XHUMHUS» TEMaTUKH B
COOTBETCTBUU C KaJICHAAPHBIM IJIAHOM BOCIUTATEIbHON pabOThI;

BBIOOpP METO/IOB, METOJUK, TEXHOJIOTHUH, OKa3bIBAIOLIMX BOCIHUTATEIBHOE BO3JEHCTBHE Ha
JUYHOCTh B COOTBETCTBMM C BOCIHUTATENIbHBIM HJI€ATIOM, LI€JbI0 U 3a/JadyaMH BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3yJIbTaTOB BOCIMUTAHUS; MPOUCXOAMUT peaau3alus NpUOpUTETa
BOCITUTaHMs B y4eOHOM /€ATEIbHOCTH; Yepe3 aHaIM3 MCTOPUYECKUX JIMYHOCTEW B 00JIacTH
XUMUHU

MpUBJICYEHUE BHUMAHHUS OOy4aloOUUMXCS K IEHHOCTHOMY acHeKTy HM3y4aeMbIX Ha YpOKax
XMUMHH SIBJICHUH, HHULMUPOBAaHUE OOCYKI€HUH, BbICKA3bIBAHUI CBOEr0 MHEHUS, BHIPAOOTKHU
CBOEr0 JMYHOCTHOTO OTHOIIEHHUS K M3y4aeMbIM COOBITHSM, sBI€HUAM, Juuam;llpusiekas
oOyyaronux K JAUCKyccHsiM, ae0aTaMm, IUCIyTaM, IPOEKTHOM JeSITeIbHOCTH (Hapumep
JUCKyccus 0 XUMOGMINU U XUMO(poOun);

MPUMEHEHHE  HMHTEPaKTUBHBIX  (opM  y4eOHOH  pabOThl -  HMHTEUIEKTYyaJbHBIX,
CTUMYJIMPYIOIIUX IMO3HABAaTEIbHYI0 MOTHBALMIO, UTPOBBIX METOJUK, TUCKYCCUHM, MAOIINX
BO3MOXHOCTh TIPHUOOPECTH OMNBIT BEACHUS KOHCTPYKTMBHOIO JHMAJIOTa; TPYIIOBOMN
SKCIEPUMEHTAJIbHOM PalbOThI, KOTOpasl yYUT CTPOUTH OTHOILIEHHUS U JEHCTBOBATH B IpYIIIE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIUICHUS;

nmoOyxaeHrue oOydJarImmXxcs COONI0AaTh HOPMBI OXpaHbl TpyAa, IOBEICHUS, IpaBUiia
OOLIEHUST CO CBEPCTHUKAMU M TEJaroruuecKuMu pabOTHUKaMH, COOTBETCTBYIOLIUE YKIIATy
o011eo0pa3oBaTeabHOM OpraHu3auy;

OpraHu3aisi HAaCcTaBHUYECTBA MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX OOy4alONIMXCAd Haj
HEYCIEBAIOIIMMU OJHOKJIACCHUKAaMHU, B TOM 4YHCIe C OCOOBIMU 00pa30BaTEIbHBIMU
MOTPEeOHOCTSAMH, AAIONIET0 OOYYaIOIIMMCS COIMATBHO 3HAYMMBbIN OIBIT COTPYAHUYECTBA U
B3aMMHOM NTOMOIIIY;

WHULMUPOBAHWE M TMOJJEPKKY HCCIEAOBATEIbCKON  JESITENbHOCTH  OO0yYarolmxcs,
IJJAHUPOBAHUE W BBINOJHEHUE WHJMBHUAYAIbHBIX W T'PYHIOBBIX MPOEKTOB BOCIUTATEIBHOMN
HaIpaBJIEHHOCTH Y€pe3 CO3/IaHUE NMPOEKTOB HA XUMMHUECKHE U MEXIIPEIMETHBIC TEMBI.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer  opraHmyeckoid  XuUMHHM: €€  BO3HUKHOBEHHME, pa3BUTHE U  3HAUYCHHUE
B IOJYYEHHUU HOBBIX BELIECTB U MaTepuaoB. Teopus CTpOEHUS OPraHUYECKUX COEAMHEHUU A.
M. ByrnepoBa, €€ ocHOBHbIE mONOXKEHUS. CTpyKTypHBIE (OPMYIBl OPraHUYECKUX BEIIECTB.
I'omounorust, nzoMepust. XUMHUYECKasi CBA3b B OPraHUYECKUX COEAMHEHUAX — OJIMHAPHBIE U KPaTHBIE
CBS3U.

[IpencraBinenre o kiaccuUKalMM oOpraHUyYecKux BemiecTB. HoMeHkiaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTHdecKas) U TPUBUAIbHbIE HAa3BaHMs Ba)XKHEHUIINX NpEACTaBUTEIEH KI1accoB
OpraHMYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHUs BEIIECTB U UX MPEBPALIEHUI: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIUPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOJIIO/IEHUE U ONHMCAHHUE IEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO
OpraHMYECKUX BEIEeCTB MIPU HarpeBaHuH (TIaBJIeHHE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHWE, TOMOJIOTMYECKMH psAx. Meran uM 3TaH — MpoCTeiime
MIPE/ICTAaBUTENN AJTKAHOB: (PU3UYECKHE U XMMHUUYECKUE CBOICTBA (peakiiy 3aMelleHuss U TOpeHus),
HaX0XJIeHUE B IPUPOJIE, MOIYYCHHE U TPUMEHEHHE.

AJNKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUH psiA. OTWIEH W NPONWIEH — MPOCTEHIIne
IPEJCTaBUTENIN AJKEHOB: (HU3MYECKUE U XHMMHUYECKHE CBOMCTBA (pEakuMHM TUAPHUPOBAHMS,
rajJloreHUpPOBAHUS, TUAPATALUU, OKUCIICHUS U NOJMMEPHU3aliK), I0JIydeHNEe U IPUMEHEHHE.

Ankamuensl: Oyraamen-1,3 wu wmetwnOyramueH-1,3: cTpoeHHE, BaXHEHITHME XUMHUYECKUC
cBolicTBa (peakuus noauMmepusanun). [losydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHHS, TOMOJOTHYCCKUN PsAl. AIETHICH — MPOCTEHIITNI
IIPEJCTaBUTENIb AJIKHMHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlU, TOPEHUS), IOJyYeHUE U IPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHMe, (U3MYECKHE U XMMHUYECKUE CBOWCTBA (peakiuu
rajJJoreHUPOBaHUS U HUTPOBAHUs), IOJIydeHHE M IIpUMeHeHue. Toryon: cocmas, cmpoeHue,
Quzuueckue u Xumuyeckue cOUCMBA (peakyuu 2anio2eHuposanus U HUMpOBAHUs), NOLYYeHUe U
npumeHnenue. TOKCHYHOCTb ~ apeHOB.  l'eHeTMueckas  CBsI3b  MEXKIY  yIVIEBOJOPOJaMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoHBIE HCTOYHHUKH YIiIeBOAOPOAOB. [IpupoHblil ra3 u nomyrHele HedTsHbIe ra3sl. HedTh
u eé mnpoucxoxaeHue. CnocoObl mnepepabOTKM He(TH: MEPEroHKa, KPEKHHI (TepPMUYECKHH,
KaTaJInTH4ecKuil), nmupoius. [IponykTel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosb U IpOIyKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB W UX IPEBPALIECHUI: O3HAKOMJICHHE C
oOpa3laMu Iu1acTMace, KaydykoB M pe3uHbl, kojulekuuu «Hedtb» u «Yrospy», MoaenupoBaHue
MOJIEKYJ  YIJ€BOJOPOJOB W  TaJOr€HONPOM3BOJAHBIX, MPOBEAECHUE NPAKTUYECKOM  PabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHeie 3a1aun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WM MPOJIyKTa PEaKIuy 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJTHOTO M3 HCXOJHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

[IpenensHble OAHOATOMHBIE CIIUPTHL. METaHOI M 3TaHOJ: CTPOCHHUE, (PU3HMUECKUE U XUMUYECKUE
CBOMCTBa (pEaKkIUM C AKTUBHBIMM METaJlJIaMH, TaJIOT€HOBOJIOPOJAMH, TOPEHME), NPUMEHEHHE.
BonoponHbie cBsI3M MEXKIy MOJIEKyJaMU CHUPTOB. /[eficTBHME MeTaHOJIa M 3TaHOJIA Ha OPraHU3M
4eJI0BEeKa.




MHOroaToMHbI€ CIIUPTHL. DTUJICHIJIMKOJb U TJIMLEPUH: CTPOCHHE, (PU3NYECKHEe M XUMHUYECKUE
CBOJCTBa (B3aUMO/JICHICTBUE CO LIEIIOYHBIMU METAJUIAMHU, KAUECTBEHHAs! pEaKUsi HA MHOTOATOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esioBeka. [IpruMeHnenue riaumnepruta U 3TUIEHIIMKOJIS.

@eHoJI: CTPOCHUE MOJIEKYINbI, (pU3MYECKHe W XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHoa.
[Tpumenenue deHomna.

Anpaeruapl U kemonsi. PopManbIETH, aleTaNbACTHI: CTpOCHHE, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (peakUuu OKHCIEHUS U BOCCTAHOBJICHMsS, KAueCTBEHHBIE pEaKLUH), IOJIy4Y€HUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE IIpeneibHble KapOOHOBbIE KHUCIOTH. MypaBbUHAasT U YKCYyCHas KHUCJIOTHI:
CTpoeHUe, QU3HUYECKUE WU XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME JJIs KJIAcCa KHUCIOT, PEaKIIHs
sTepuUKaNNK), TONydeHne | mnpuMeHeHne. CreapuHOBass W OJCHHOBAas KHCIOTHI Kak
MIPEICTAaBUTENN BBICHINX KapOOHOBBIX KHCJIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, X
MOJOIIIEE JENUCTBHE.

CrnosxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIpoiaun3 cioXHbIX 3QupoB. Kuphl.
I'mpponus xupos. [Ipumenenne xupoB. bruosornyeckas posib )KUPOB.

VYrieBoapl: cocTaB, KiaccuuKanus YrieBoJ0oB (MOHO-, AW- M TOJUcaxapujsl). [roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYINbl, (PU3MYECKHMEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaoM meau(Il), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBIeHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHHUE B TIPHUPOJE, INPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman wu nemitronosza kak npupoiHble mnonuMepbl. CTpoeHue Kpaxmajga U ILEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOIn3, KAUeCTBEHHAs! PEAKIIMSI C HOJ0M).

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHHs BENIECTB W WX TPEBpAIlICHUN: MpPOBEICHHE,
HaOJI0/IEeHNE U ONKCaHNe JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKINH
OJIHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmemau(Il)), MHOroaTOMHBIX CHUPTOB
(B3ammoseiicTBue rimmepuHa ¢ ruapokcuaom meau(ll)), ampaernmoB (okuciaeHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u rumpoxcugom meau(ll), B3aumoaeicTBHE Kpaxmaya C HOJOM),
MPOBEACHUE TIPAKTUICCKOMN pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aum.

Boruncnenus mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO
BEIECTBA WJIM IPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WK IPOAYKTOB PEAKIIIH).

A3oTCcoepKale OpraHn4eckie CoeMHEHMUS.

AMUHOKHUCIOTHl Kak aM(OTEpHble OpraHuuYecKkue coequHeHUs. PU3NYECKUe U XUMUYECKUE
CBOMCTBAa aMHUHOKHCIOT (HAa TNpuMepe TiuluHa). buosormyeckoe 3HauYeHHWE AaMHUHOKHUCIOT.
IlenTnael.

benku kak mnpupoaHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHuYHasi CTPyKTypa OenkoB. XHMHUYECKHME CBOWCTBAa O€NKOB: THAPOIU3, JeHATypauus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIIepUMEHTAIbHBIC METObl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUN : HAOIIOIEHUE U OTHCAHUE
JI€MOHCTPAIIMOHHBIX OIBITOB: JeHATypalusi OEIKOB IIPU HATPEBAHUHU, [IBETHBIC PEAKIIMH OEJIKOB.

BrbicokomolieKky/IsipHbIe COeITMHEeHU s

OcCHOBHBIE TMOHSTHSI XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHAS MOJIEKYIsIpHas Macca. OCHOBHBIE METOIBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJIMMEPU3ALMsl U IOJUKOHACHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB W MUX MPEBPALIECHUI: O3HAKOMJICHHE C
o0Opa3iaMu NpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBs3€d INpU H3YYEHMM oOpraHuuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €eCTeCTBEHHO-HAy4YHBIX IOHATUH, Tak W
MOHATHM, SBISAIOLIUXCSA CUCTEMHBIMU JJIs1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.




OOmIre ecTeCTBEHHO-HAy4YHBIE TMOHSATHUS: SBIICHHE, HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHauu3, CHUHTE3, Kiaccu(uKkanusi, NEePHOAUYHOCTh, HAOIIOJEHHE, H3MEPEHHUE, HKCIEPHUMEHT,
MOJICIIUPOBAHUE.

®usnka: MaTepus, SHEprus, macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil YypOBEHbD,
BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHME BEIECTBa, (PU3MYECKHe BEIMYMHBI U €AUHUIBI X
U3MEpPEHUSI.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BeIIECTB B OpraHusMe, (GOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OCIIKH, YIIIEBOIbI, XKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TIOPO/IbI, IOJE3HBIE HCKOMIAEMbIE, TOILIIMBO, PECYPCHI.

TexHosorusi: NuIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IMHMTAHUS, MOIOILIUE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE IpenapaTrhbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XHMHH

XUMHUYeCKu# neMeHT. AToM. Sapo aroma, U30TOMbI. DJIEKTPOHHASI 000JI0YKa. DHEPTreTUIECKIE
YPOBHH, MOJYpPOBHH. ATOMHBIC OpOHTamH, S-, P-, O- smemenTbl. OCOOCHHOCTH pacrpeaeiCHUs
AJIEKTPOHOB IO OpOHTANsIM B aTOMax »JJIEMEHTOB MEPBbIX YETHIPEX MEPHOJO0B. DJIEKTPOHHAS
KOH(UTypanusi aToMoB.

[Tepnoanueckuit 3akoH u [lepuonnueckas cucrema xumudeckux nemeHToB Jl. 1. Menneneesa.
CBs3p  mepuoAMYecKoro 3akoHa U lleprogudeckodl CHUCTEMBI XUMHYECKHX dJ€MEHTOB [l
N. MengaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHUYECKUX D3JIEMEHTOB U 00pa3yeMbIX HWMHU MPOCTHIX M CIOXKHBIX BEUIECTB IO Tpynmam u
rnepuoaaM. 3HauyeHUe NEPUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHUECKas CBSI3b. BUIIbI XUMUYECKON CBS3U (KOBAJIGHTHAS HETIOJISIpHAS
U MOJIApHAs, MIOHHAs, MeTaJIndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XUMHUYECKOU CBSI3U
(oOMeHHBIT u JIOHOPHO-AKIENITOPHBIN). Bonoponnas CBSI3b. BaneHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKHUCIIeHNs. FIOHBI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellleCTBA. THMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMICTBAa BEIIECTB OT THUNA
KPUCTAJUTMYECKOMN PEIIETKH.

[lonarue o nucnepcHeIX cuctemax. VICTHUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas H0Js
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranudeckux coenuHeHuil. HomeHknarypa HeopraHMYeCKHUX BEIIECTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BELIECTB, IPUHAIIICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Knaccuukamuss XUMHYECKUX pPEaKIHii B HEOPraHUYeCKOW u
OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMSI MACChl BEIECTB, 3aKOH COXPAHEHUs M IPEBPALLECHUS
SHEPTrUM MPU XUMUYECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akropoB. OOpaTHMble peaKIUu.
Xumnyeckoe paBHOBecHe. DakTOppl, BIUAIOIIME HA COCTOSHUE XMMHYECKOTO DPABHOBECHUS.
[Ipunnun Jle [Hlartense.

OnexkrponuTnueckass aucconuanus. CunpHble W cinabble anekTponuThl. Cpena  BOAHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJIOYHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKcIepUMEHTAIbHbIE METO/Ibl M3YYEHUS BEUIECTB M UX IMPEBPAIICHUN: AEMOHCTpALUs TaOIHI
«Ilepnomuueckas cucrema xumuueckux vieMeHTOB JI. WM. MenneneeBa», u3ydueHue Mojeneu
KPUCTAJUTMYECKUX pEETOK, HaOroieHne
U ONKMCaHUE JAEMOHCTPALMOHHBIX U JTAOOPAaTOPHBIX OMBITOB (pa3joXKEeHHWE MEPOKCHAA BOJIOPOJa B
IIPUCYTCTBUM  KaTaJHu3aToOpa, OIPEAEIEHUE CpeAbl PACTBOPOB  BEUIECTB C  ITOMOIIBIO




YHHUBEPCAJIBHOTO WHAWKATOpa, PEaKIMM HMOHHOrO OoOMeHa), MpPOBEICHHE MPAKTUYECKOH pPabOTHI
«Bnusiare pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEaKIumy.

PacuérHbie 3aauu.

Pacuérel 1o ypaBHEHHAM XHMMYECKMX PEaKIUH, B TOM YHUCIE TEPMOXMMHUYECKUE DPACUETHI,
pacuéThl ¢ UCIIOJIb30BAHNEM IIOHITHS «MAaccOoBast 0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. Ilonoxenne HemeraimioB B llepuoguueckoil cucreMe XMMUYECKUX JJIEMEHTOB /[I.
N. MenneneeBa U 0COOEGHHOCTHM CTpPOCHUS aroMoB. Du3nyeckue CBOWCTBA HEMETAILIOB.
AJoTponsl HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepbl, Gocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta, hochopa, yriaepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

[IpuMeHeHNe Ba)KHENIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meramibl. [lonoxxenne mertawioB B Ilepuonnyeckod cHCTeMe XHMHMYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayyioB. OOmue
¢usnueckue cBoicTBa MeTaysioB. CIUlaBbl METAJUIOB. ODJIEKTPOXUMHUYECKMM psl HanpsKeHUH
METaJJIOB.

XUMHUYECKHUE CBOWCTBA BAKHEUIIIUX METAUIOB (HATPUM, KaJIMM, KaJdbI[Mi, MarHui, aTlOMUHHM,
LUHK, XpOM, eJe30, ME/Ib) U UX COCTUHEHHH.

O61ue crnocoObl Noay4eHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

OKCIIepUMEHTAIbHBIE METO/Ibl M3YYEHHsI BEUIECTB M UX NPEBpAlllEHUN: M3ydeHHE KOJUIEKIIUU
«Mertansl U CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIlIeHNEe 3KCIIEPUMEHTANIbHBIX 33134, HaOIt0IeHue
U ONHMCAaHHME JIEMOHCTPAI[MOHHBIX U JaOOPATOPHBIX ONBITOB (B3aUMOJAEUCTBHE THAPOKCUAA
QITIOMHUHMS C paCTBOpPaMH KHUCIIOT U LIeJI0oUel, KaUeCTBEHHbIE PeaKIIMK Ha KATHOHBI METAJIOB).

PacuérHele 3a1aum.

Pacuérbl Macchl BemiecTBa i 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WU
00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, pPacuyéTbl Macchl (00bEMa, KOJIWYECTBA
BEIIECTBA) MPOIYKTOB PEaKLH, €CIIU OJJHO U3 BELIECTB UMEET IMPHUMECH.

XuMHS U )KU3Hb

Pones xumum B obecrieueHWH SKOJOTUYECKOW, DHEPreTHYECKOW W THUIIEBON 0€30MacHOCTH,
pa3BuTun MeauuuHEbL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYEHHUS Ba)KHEHIIMX
BEILIECTB.

UYenoBek B MHpE BEIIECTB M MaTEpPUAIOB: BaXHEHIIME CTPOMUTENIbBHBIE MAaTepualbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl Uil SIIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHbIC yI0OpEHUSI.

XUMHS U 3J0pOBbE YEJIOBEKA: MpaBUjla MCIOJIb30BAHUS JICKAPCTBEHHBIX IpENapaToB, IMpaBuia
0€30MmacHOTO HCIOJIb30BaHUS Ipenaparos OBITOBOM XUMUU
B IIOBCE/IHEBHOW KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXmnpeaMEeTHBIX CBSI3ed MpHU H3y4eHUH OOIIed U HeopraHMdeckod xumuu B 11
KJIacce OCYIIECTBIISIETCA Yepe3 MCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U
MOHATUH, SBJIAIOIIMXCSA CUCTEMHBIMU ISl OTACNIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11re ecTecTBEHHO-HAay4YHbIE MOHATH: HAaydyHbIH (DakT, TMHOTe3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiIacCUUKAIMs, NEepUOJUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT, MOJICIIMPOBaHUE,
U3MEpPEHUE, SBJICHUE.

®dusnka: Marepus, DSHEPrUs, Macca, aTroM, DOJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHH YpOBEHb, BEILECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, (PU3NUYECKUE BEJIMYMHBI U €IMHUIIBI X U3MEPEHUS, CKOPOCTb.

buosorus: kineTka, opraHusM, sKocucTema, Ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BUTAMHHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.

TexHosnorus:: XumMudeckass HPOMBIIIIEHHOCTb, METAJUTYPrus, IMPOU3BOACTBO CTPOUTENIBHBIX
MaTepHasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NuUIIeBas IIPOMBIILIJIEHHOCTD,
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(bapMaL[eBTI/I‘IeCKaSI MPOMBINIJICHHOCTDH, IPOU3BOACTBO KOCMCTHYCCKHUX MPCIIapaTroB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yldbTaTaM OCBOCHHUS OO0YJaIOUIMMUCS TIPOrpamMm
cpenHero oOmiero oOpa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM M INpeAMeTHhIM). HaydHo-
METO/IMYECKOM OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS MPOTpaMm
cpenHero o0mero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MTOAXO0.

B cooTBeTCTBMM C CHCTEMHO-IEATENBHOCTHBIM TMOJIXOJOM B CTPYKType JIMYHOCTHBIX
pe3yIbTaTOB OCBOGHHS TpeAMeTa «XWUMHUS» Ha YpPOBHE CpeIHEro ooOmiero oOpa3oBaHHA
BBIJICJICHBI CJIETYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYyYAIOMUMHCSI POCCUHUCKOM TPaXKTAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPEIEIICHUIO;

HAJIMYHE MOTHUBAIUH K 00YIESHHIO;

[[EJICHATIPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOEKACHWH IJIMYHOCTH Ha OCHOBE KITIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, TMPUCYIIUMHU IEJOCTHOM CHCTEME XHUMHYECKOIro
o0pazoBaHus;

HaJIM4ue MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYphl M CIMOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC IIIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHS MpenMeTra «XHUMHs JTOCTHTaloTCs B €AMHCTBE Yy4eOHOU U
BOCITUTATENILHOM NIESTENIBHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKUMH, COLIUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU M UJACaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
MPUHATHIMU B OOILIECTBE HOPMaMU M MpaBUJaMH MOBEJCHHS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YyYaIOIINXCS.
JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHUS MpeIMeTa «XUMHUS» OTPaXKaIT COPMUPOBAHHOCTH ONBITA
M03HABATEILHON M MPAKTHYECKOW NEATENIbHOCTH OOYYarolIMXCs M0 pealu3alid MPUHATHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCcKOro BOCIMTAHUS:

OCO3HaHUs OOYYaIOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB U 0OS3aHHOCTEH, YBaKCHHS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHSI O COLIMATBHBIX HOPMaX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAEATEIbHOCTH MHPHU CO3JaHUHM Y4eOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHITOJHEHNH XUMUYECKHX IKCIIEPUMEHTOB;
CIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl IPYTUX TpPU
aHaJIM3e Pa3IMYHBIX BUJIOB Y4EOHOI e TeTbHOCTH;

2) IAaTPHOTHYECKOT 0 BOCTIHTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIENIO OTE€UECTBEHHOM XUMUM;
YBaXKEHHsI K IpOIlecCy TBOPYECTBA B 00JACTH TEOPUM M NMPAKTHUECKOTO NPUMEHEHUS XUMHH,
OCO3HAHMA TOro, 4YTO JIOCTH)KEHUS HAyKM €CTb pe3ylbTaT JUIMTEeNbHBIX HaOII0AeHul,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPy/1a YUEHBIX U MIPAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TOCIEIYIOIIEM aHalln3e MHPOPMAaLUU O
NEePEOBbIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;
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CIIOCOOHOCTH  OLIGHWBaTh  CHUTYallMW, CBS3aHHBIE C  XUMHUYECKHUMH  SIBIICHUSIMU,
U TPUHUMATh OCO3HAHHBIC PEIICHUsS, OPUEHTHPYSICh HA MOPAIBHO-HPABCTBECHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTM OLICHMBATh CBOE TOBEJEHHWE M IIOCTYIKM CBOHMX TOBApHILIEHd C MO3ULIHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUN ITHX MOCTYIIKOB,;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUS LEHHOCTeH 310poBOTO M 0Oe30macHOro oOpa3a JKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;
coOroieHns mpaBuil 6€30MaCHOTO OOPAIICHHS C BEIIECTBAMU B OBITY, IIOBCEAHCBHOM KU3HU U B
TPYAOBOM JNEATEIBHOCTH;

MMOHVMAaHWS [ICHHOCTH TPaBUJI MHAUBHyaTbHOTO M KOJJICKTUBHOTO O€30IMaCHOTO MOBEICHHS B
CUTYaIIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMIOCIICJICTBUH W HENPHUATHS BPEIHBIX TNPUBBIYCK (YIIOTPEOJCHUS —AJTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOW  KOMNETEHTHOCTH B  y4eOHO-HMCCIIEOBATEIbCKONW  JIEATEIHHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYTrUX BUIAX JEATEILHOCTH;

YCTaHOBKH Ha aKTUBHOE y4aCTHE B PEIICHUHU MPAKTUUYECKUX 3a]1a4 COIIMAIIbHON HAMPaBIEHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccruil pa3IuyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIBHOW TpaeKkToOpuu oOpa3oBaHus, Oymymieit
npodeCCuu U peaau3aiu COOCTBEHHBIX )KU3HECHHBIX UIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) IK0JI0rHYECKOr0 BOCTIUTAHUSI:

9KOJIOTMYECKHU 11€JeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE, KaK HCTOUHUKY CYILIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHMs TIJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOjaeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIB30BAHMS JOCTHUKEHUN XUMHUHM JUIsl PELIEHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HEMNpUATHA NEHCTBUM, MPUHOCAIIMX BPEA OKPYXKAIOLIEH MpUPOIHOM cpesie, YMEHUS
MIPOTrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBHS MPEeANPUHUMAEMbIX NEHCTBUI
U TIpeIoTBpaliaTh UX;

HaJIW4YUs Pa3BUTOTO SKOJOTHYECKOIO  MBIIUICHUS, OSKOJOTMYECKOH KYIbTYpbl, OIBITA
NESITeNbHOCTH  JKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMOpoOuu;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U 00IIeCTBEHHOM MTPaKTUKU;

MOHUMAaHHS CHeMUUKA XUMHUHM Kak HayKd, OCO3HaHHg € pold B (GOPMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU 1IETTIOCTHOTO MpEeACTaBIECHUS 00 OKpYKaroIeM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B TO3HAHHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooIeM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B O0CO0OW 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW IMBWIM3AlMM: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH M BAXKHOW POJM B CO3JaHUU HOBOW 0Oaszbl MaTepuUaIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOA,
DHEPreTHYeCKOM, MUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
00ecrevYeHny yCIOBHIA YCIENIHOTO TPYAa U SKOJOTHYeCKH KOM(MOPTHOM KU3HU KaKJIOTO YlIeHa
00I111eCTBA;
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eCTeCTBeHHO-Hay‘-IHOI‘/JI rpaMOTHOCTH: IIOHUMAaHUs CYHIHOCTU MCTOAOB IMO3HAHUS, UCIIOJIB3YCMBIX
B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJB30BaTh IOJydyaeMble 3HAHUS IS aHAIuW3a U
0OBSICHEHUS SIBJICHUI OKPYXAIOIIEr0 MUpa M MPOUCXOIAIINX B HEM N3MEHEHUN, YMEHHS JIeNaTh
OGOCHOB&HHBIC 3aKJIFOYCHUSA Ha OCHOBC HAYYHBIX (baKTOB U UMCHOIIUXCA OJaHHBbIX C ILCJIBHO
MOJIYYCHHA NOCTOBCPHBIX BHIBOAOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIH30BaTh XMMHUYECKUAE 3HAHUS ISl PEIICHUS TpoOJIeM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKOM eI TeTbHOCTH;

TOTOBHOCTH U CHIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CAMOOOPa30BaHUIO, K AKTHBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUH C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;
HWHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHbIX cepax mpoPeCcCHOHATHLHON ACSITEILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTO TpenMeTa «XUMUsS» Ha YPOBHE CPETHETO
o01ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMble JUISI  (POPMHpPOBAHUS MHMPOBO33PEHHS OOYYalOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOA0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, HaY4HbIH (aKT, MPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHHE, DKCIICPUMEHT U JIPYTHE);
yHHUBEpCcaJbHble yueOHblEe aeWcTBUA (ITO3HABATENIbHbIE, KOMMYHHKATHBHBIE, PETYJISTUBHBIE),
obecneunBaromue GopmupoBanue GyHKIIMOHATHFHON TPAMOTHOCTH M COIIMAIBHON KOMITETCHITUN
00yJaroImXxcs;

CIOCOOHOCTh oOyuarouuxcs UCI0JIb30BATh OCBOCHHBIE MEXIUCHUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE ACWCTBHUS B II03HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble  pe3ylbTaTbl  OTPAXAlOT  OBJAJCHHE  YHUBEPCAIbHBIMU  y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JIEHCTBUAMU.

OBnaneHne YHUBEPCAJIBbHBIMH y‘lCﬁHbIMI/I Nnmo3HaBaTeJbHbBIMHA I[CﬁCTBPIﬂMPI:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSTENIBHO  (OPMYJUpPOBAaTh M aKTyaJHW3UpOBaTh MpoOOIEeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPENETIATh eI JACATEIBbHOCTH, 3a7aBas apaMeTPhbl U KPUTEPHUH UX JOCTIKCHHS, COOTHOCHUTH
PE3yNbTaThl JEATEIHOCTH C MOCTABICHHBIMHU IEJISMU;

WCIIOJb30BaTh TIPU OCBOCHHMHM 3HAHMM NPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TPU3HAKK TOHATHH W YCTaHABIMBAThb WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHSITHS ISl OOBbSICHEHUS OT/ICIbHBIX (PAKTOB U SABICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;
yCTaHABIUBATh MPUUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCYyXJIEHUs (MHIYKTUBHBIC, NEAYKTHUBHBIC, 1O aHAJIOTHH), BBISBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBHIBOIBI U
3aKIIIOUYCHUS;

MPUMEHATh B TMpoliecce TMO3HAHMS, HUCIOIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATH MOIEIbHBIC IPECTABICHUS — XUMUUYECKUH 3HAK (CUMBOII) DIIEMEHTA,
XuMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUUYECKON peakud — TP pEeHIeHHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTHYECKUX 3aJad, TPUMEHSITh Ha3BaHHbIE MOJCIIbHbIC MPEICTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUH.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUECKUX PEaKLIUA;
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(bopMynHpoOBaTh IENU U 3a[]a4u UCCIIeI0OBaHUs, UCII0JIb30BATh MOCTABJICHHBIE U CAMOCTOSITEIIHLHO
cOpMyIIMpOBaHHBIE BONPOCHl B KAaueCTBE WHCTPYMEHTa TIO3HAHUS W OCHOBBI IS
(opMUpPOBaHMS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMU CAaMOCTOSITEJIBHOTO IUIAHUPOBAHMSI M IIPOBEJIEHUS  YUEHMUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOJOM IpPOIEcca, CaMOCTOSITEIFHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyIupoBaTh OOOOMIEHHS U BBIBOJABI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

nproOpeTaTh OMBIT YICHUYECKON HCCIICAOBATEILCKOW M MPOECKTHOM IEATENbHOCTH, TPOSIBIATH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIbHOMY ITOMCKY METOJOB PELICHUS MPAKTHYECKUX
3a]1a4, IPUMEHEHUIO Pa3JIUYHbIX METO/I0B MIO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHHKAX MHGpOpMaluu (Hay4yHO-TIOMYJspHAsl JUTepaTypa
XMUMHMUYECKOTO COJIEpKaHUs, CIpaBOYHble NocoOus, pecypchl WHTepHeTa), aHaIM3UpPOBAThH
nH(pOpMAaLIMIO pPa3IMYHBIX BHJIOB M (OpM TpPEACTAaBIEHUS, KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U TNPUMEHATh PA3IUYHBIE METOJBl MpU IOHCKE M OTOOpe
nHpopmalry, He0OX0AUMOH /7Sl BBITIOTHEHUSI YUEOHBIX 3a/1a4 ONPeIeIEHHOTO TUIIA;
MpUOOpeTaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeAcTaBiIeHUs HHPOpMAIUN (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIPYTHE);

HCII0JIb30BAaTh HAyYHBIM SI3bIK B KaUeCTBE CPEACTBA MpHU padoTe ¢ XMMHYECKON MHpopMalunei:
MPUMEHATh MEXIpeaMeTHble (PpU3ndyeckre U MaTeMaTUYeCcKue) 3HaKU U CUMBOJIBI, (OPMYIIHI,
a0b0peBHUaTyphl, HOMEHKJIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHA JeHCTBUSAMMU:

3aJlaBaTh ~ BONPOCHI 1O  CYINIECTBY  OOCyXJaeMod  TeMbl B  XOJe  JMajora
W/ TUCKYCCHUH, BBICKA3bIBaTh HJICH, (DOPMYIHpPOBATH CBOM MPEUIONKCHHS OTHOCHTEIIBHO
BBITIOJIHEHUS TIPE/UIOKCHHOH 3a/1a4H;

BBICTYIIaTh C MpPE3CHTAllMeH pPe3yJbTaTOB II03HABATEIBHOW JEATCIIBHOCTH, IOJYyYECHHBIX
CaMOCTOSITCJIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHECHUM XHMHYECKOTO
IKCIIEPUMEHTA, IPAKTHYCCKOW pabOThl IO HCCICIOBAHUIO CBOMCTB H3yYaeMbIX BEIIECCTB,
peai3anyu y4eOHOTO MPOEKTa u (hopMyIUpOBaTH BBIBO/IBI
0 pe3yJbTaTaM NPOBEACHHBIX HCCICAOBAaHUA NYTEM COIJIACOBAHUS TIO3UIMA B XOJeE
oOcyXeHusl 1 0OMEeHa MHEHUSIMU.

OsJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSMU:

CaMOCTOSITEJIbHO IIJIAHUPOBAaTh M OCYIIECTBIISITH CBOIO IO3HABATEIbHYIO JIEATEIBHOCTD,
onpenensds e€ Ienu M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii aJITOPUTM JIEHCTBUM NpPU BBHIOJHEHUU YYEOHBIX M HCCIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOTy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AESATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
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[IpeameTHbIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckas XUMMUsD» OTPaXKakoT:
c(OPMHUPOBAHHOCTh TMPEICTABICHHA O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWH SIBJICHUU TPUPOJIBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsi pelIeHUs
MPAKTUYECKUX 337a4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIIOJAraroline MOHSATHUS
(XMMUYECKHI 3JIEMEHT, aroM, OJJIEKTpOHHAas o000JIoUKa aTOMa, MOJIEKyJla, BaJEHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyras u
COKpami€éHHasl), MOJIb, MOJISIpHAsT Macca, MOJSIPHBIA O00BEM, YIJEpOAHBIA  CKEJeT,
(GYHKIIMOHATBHAS TPYIIIA, PaguKal, U30MEpHUs, W30MEPbl, TOMOJOTHYECKUN pPsil, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHCIOPO U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHMYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUs, JEKallue B OCHOBE TMOHHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHH, (DAKTOJIOTMUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM HCIIOJIb30BAHUN BAXKHEUIIIUX OPTraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTepPHbIE MPU3HAKA TOHSATHH, YCTAaHABIWBATh HX
B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHSATUS MPU OMHMCAHUHM COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHHUM WCIOJIP30BAaTh XHMHUYECKYI0O CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (GOPMYST OPTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIUid, M3rOTABIMBATH MOJIEIH MOJIEKYJ OPraHUYECKUX BEIIECTB
JUTSl WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

cOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAUIEKHOCTb H3YYCHHBIX OPTraHUYECKUX
BEIIECTB IO HMX COCTaBY W CTPOCHUIO K ONpeAeNEHHOMY KIACCy/TpyIIe COEIUHEHH
(YyrneBonopoipl, KHUCIOPOA M  a30TCOJAEpIalllhe COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHus 1Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIE Ha3BaHHUS OTAEIbHBIX OPraHUYECKHX BEIIEeCTB (3TUJIEH, MPOIMIIEH,
alleTWJIeH, JSTWICHIJIMKOJb, TIUIEPUH, (PEeHOd, (opManbAeruj, aleTaibAeruj, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAsl KUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIIIOK03a, (GpyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

chOpPMUPOBAHHOCTh yYMEHHUS OIpENeisITh BUIbl XUMHUYECKOW CBSI3U B OPraHUYECKHX
coeMHEeHUsIX (OIMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSTD IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIIECTB
A. M. BytnepoBa ansi 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUs1 MacChl BEUIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (HU3UYECKUE U XUMUYECKUE
CBOMCTBA TUNHMYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYeCcKHX BEIIeCTB (METaH,
9TaH, STWJIEH, MPOIWJICH, aleTwieH, OyraaueH-1,3, MerunOyramuen-1,3, OeH30J, MeTaHOI,
ATaHOJ, THJICHTIIUKOb, TIUIEPUH, (EHO, alleTajabAeTu, MypaBbUHAs U YKCYCHasl KHCIIOTHI,
TIII0KO3a, KpaxMmali, IeNII0I03a, aMUHOYKCYCHasl KHCIIOTa), WJUIIOCTPUPOBATH TC€HETHUUYECKYIO
CBSI3b MEXIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIIIEBOJOPOIHOTO CHIPhs (HE(TH,
MPUPOAHBIN Tra3, yroib), CIOCOOBl WX MEpPepadOTKU U MPAKTHYECKOE MPUMEHEHUE MPOJIYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUYUCIECHUS TO XHUMHYECKUM YypaBHEHUSM (Macchl,
00Bb€Ma, KONMMYECTBAa HMCXOJHOTO BEIIECTBA WM TMPOAYKTa PEaKIMU TO HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WJIU TIPOJTYKTOB PEAKIUN);
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c(OPMHUPOBAHHOCTh YMEHHUH BIAJIETh CHCTEMON 3HAHUH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XUMHUM TIPU HU3YyYEHUHU BEHIECTB W XUMHUYECKUX SIBJICHUM
(mabmoeHue, M3MEpeHHe, OHKCIEPUMEHT, MOJCIUPOBAHME), HWCIOJIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS IS PUHSTUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOMIONATh TpPaBHIIA [OJIH30BAHUS XHMHUYECKOH TOCYIOW H
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMCHHW IUIAHUPOBATh H  BBIMOJHATH XUMHYECKHUH  JKCIICPUMEHT
(mpeBpalieHus] OPraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJYyYEHHE 3TUJIEHA U U3Y4YEHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE PEaKUU OEJIKOB) B COOTBETCTBUHU C IPABWJIAMU TEXHUKHU 0€30M1aCHOCTHU
pu oOpallleHnu ¢ BelleCTBaMM M Jab0paTOpHbIM 000OpPYIOBaHUEM, MPEACTABIATh PE3YIbTAThI
XMMHMUYECKOTO DJKCIepuMeHTa B (OpMe 3allucu YpaBHEHHUH COOTBETCTBYIOUIUX pEaKIUil u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJU3UPOBATh XUMHUYECKYIO HH(OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);
c(hopMUPOBAHHOCTh YMEHHUN COOIIOATh MPaBUiIa IKOJOTHYECKH 11e7IeCO00Pa3HOTO MOBEICHUS B
OBITY W TPYAOBOW MAESITEIBHOCTH B LENSX COXPAHEHMsI CBOErO 3JI0POBbS U OKpYKarollei
MIPUPOJIHOM Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JEHCTBHUS Ha JKUBBIE OPraHU3MbI ONPEIeEHHBIX
OpraHMYEeCKUX BEIIECTB, MOHMMas cMblch nokasarens [1/IK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIIEHUS U IPEIOTBPALICHHUS UX BPEIHOTO BO3/IEHCTBHUSI HA OpTraHU3M YEJIOBEKa;

Ui O0yYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

JUIA CJENbIX U CHa0OBUASIIMX OOYdYaIOLIUXCS: YMEHHE HCIOJIb30BaTh PelbePHO-TOUECUHYIO
cucteMy o6o3Hauenuii JI. bpaitns ms 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHMsI Kypca «OO011ast 1 HeopraHuuecKkasi XUMHsD» OTPaXKaroT:
C(OPMHUPOBAHHOCTh MPEACTABJICHUI: O XMMHUYECKOH COCTABIAIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpa, POJIM XUMHM B MO3HAHUU SIBICHUM NPUpPOAbI, B (GOPMUPOBAHUM MBIIIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOM JUIsl peLIeHus
IPAKTUYECKUX 3aJa4 M HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBbIO U
IIPUPOJHOM Cpene;

BIIQJICHUE CHCTEMOM XMMHMYECKHX 3HAHMM, KOTOpPasl BKIJIIOYAET: OCHOBOIIOJIArAIOIIME IOHATHSA
(XMMHYECKHIT JIIEMEHT, aTOM, U30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHbI 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTh, CTEHNEHb OKHCICHHUS,
XUMUYecKass CBs3b (KOBAJIEHTHas, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpUCTaJUIMYecKas
pemérka, TUNBl XUMHUYECKMX  peakUud, pPacTBOp,  DJIEKTPOJUTBI,  HEIIEKTPOJIUTHI,
UIEKTPOJINTUYECKAST JIUCCOLMALNS, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakuuy, XUMHYECKOE€ pPAaBHOBECHE);T€OPUM M  3aKOHBI (TEOpPHUs  BICKTPOJIUTHYECKOU
qucconyanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB,
3aKOH COXpaHEHMsI U MPEBpAlEHHs] HEPruM NpU XMMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMWH, MHPOBO33PEHUYECKHME 3HAHUsA, JICKAIIME B OCHOBE IOHMMAaHUsA
INPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEAECHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUH M Oe301acHOM HCIOJIb30BAaHMM BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U TPAKTUYECKON AEATEIbHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPU3HAKU MOHATHHA, YCTaHABIMBATh UX
B3aUMOCBS3b, HCIIOIb30BAaTh COOTBETCTBYIOLIUE IIOHATHS IIPU ONKMCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HUCIOJIB30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIeHUs (hopMyI
BEIIECTB M YPaBHEHUI XMMHUYECKHUX peakuui, cucrematnueckyto HomeHknatypy (IUPAC) u
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TPUBUAJIbHBIC HA3BaHUS OT/ACIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbli ra3, yrieKUCIbId ras,
aMMMaK, raméHas u3BeCcThb, HeTalI€Hast U3BECTh, MUTHEBAS COJIA, TUPUT U IPYTHE);
cOPMHUPOBAHHOCTh YMEHHUH OMNpPEACsATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHX
3JIEMEHTOB B COCMHEHUSX PA3JIMYHOIO COCTABa, BUJI XUMUYECKOM CBsI3U (KOBAJIGHTHAsI, HIOHHAS,
METaJUIMYeCcKasi, BOJIOPOJHAsI) B COCIUHEHMSX, TUI KPUCTAJUIMUYECKOW PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJIEKYJISIpHAsl, MOHHAs, METa/UIMYecKas), XapakKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(hOpPMHUPOBAHHOCTh YMCHHI yCTaHABIMBATH IMPUHAUICKHOCTh HEOPTaHMYECKUX BEUIECTB 10 UX
COCTaBy K OMpeneNéHHOMY KJIacCy/Tpymnie COCIMHEHUH (IPOCThIe BEIIECTBA — METaUIbl |
HEMETaJITbI, OKCHUJIBI, OCHOBAHHMSI, KHCIIOThI, aM()OTEPHBIC THAPOKCHIBI, COJIH ),
c(hOpMHUPOBAHHOCTh YMEHHUH PacCKpBIBaTh CMBICI Tiepuoandeckoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;
chOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh IIEKTPOHHOE CTPOCHHE ATOMOB XHUMHUYECKUX
anemeHToB 1-4 mepuomoB Ilepumonuueckoid  CHUCTEMBI XUMHUYECKHUX  dieMeHTOB  /JI.
WU. MenneneeBa, UCIONb3ysl MOHATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHMHMUYECKHX JJIEMEHTOB M HX
COEIMHEHUN M0 mnepuojgaM u rpymnmnam [lepruoanyeckoil CHCTEMbI XMMHUYECKUX AJIEMEHTOB /1.
U. Menneneena;

chOpMUPOBAHHOCTh YMEHHM XapaKTEepU30BaTh (OMHCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHMYECKNX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T€HETUYECKOMN
CBSI3M MEXKJYy HEOPTaHHMYECKMMHU BEIIECTBAMU C TIOMOIINBIO YPaBHEHHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIINH;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(UIIUPOBATH XUMHYECKHE PEAKIMU 10 Pa3TUIHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIECTB, TEIUIOBOMY J3(QQEKTy peakiuuu,
M3MEHEHHUIO CTENEHe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKlIUU, YIacTHUIO KaTaau3aTropa);
c(OpMUPOBAHHOCTh YMEHHI COCTaBJISATh YpPAaBHEHMsI pEaKUUN DPA3NIUYHBIX THUIIOB, MOJHBIE U
COKpaIIEHHbIE YpaBHEHHUs peakUuid MOHHOTO OOMEHa, YUMTHIBas YCJIOBUS, NMPH KOTOPBIX ATH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KAauyeCTBEHHBIH COCTaB
Pa3INYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PaCTBOPax HEOPraHUYECKUX BELIECTB;

cOpMUPOBAHHOCTh YMEHHI pacKpbIBaThb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca STUX PeaKIHii;

cOpPMUPOBAHHOCTh YMEHHMH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuuud OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [latense);

chOpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHUYECKHE MPOLIECCHI, JIeXkKAIlue B OCHOBE
MIPOMBIIIJICHHOTO TOJY4YEeHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CcHOpMUPOBAHHOCTh
MpeJcTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHILHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCIICHUS C HCIOJIH30BAHUEM IOHSTHUS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPEY», OObEMHBIX OTHOIICHUN T'a30B MPH XUMUYECKUX PEaKIHIX, MacChl
BEIIECTBA MUJIM 00BhEMA T'a30B MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, Macce MM 00bEMY OJIHOTO
M3 YYaCTBYIOIIMX B pEAKIMU BEIIECTB, TEIUIOBOTO 3(ddekra peakuu Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MACChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUW COONIONATh TpaBWiIa TOJTB30BAHUS XHUMHYECKOW TMOCYIOW U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE MpaBHiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMONHATH XUMHUYECKUH  OKCIIEPUMEHT
(pa3noxkeHue MepoKCcHIa BOJOPOJAa B NPHUCYTCTBUM KarTajau3aTropa, OIPEICICHHE CpPeJibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIuu, peaklud HMOHHOTO OoOMEeHa, Ka4eCTBEHHBIE peaklud Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS, PEUICHUE HKCIEPUMEHTaIbHBIX
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3agady 1o TeMaM «MeTaiuiel» U ((HeMeTaJIJIBI») B COOTBCTCTBHHU C IIpaBUJIaMU TCXHUKU
0€30MaCHOCTH MPH 0OpaIlleHUH C BEIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GOpMYIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHHA KPUTHYECKH AaHAIM3HPOBATh XHMHUYECKYI0 HH(pOpMALHIO,
MOJy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM KOMMYyHHKanuu, WHTEepHEeT u
APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUI COOIIOATh TIPABHJIA SKOJOTUICCKH IEJIeCO00Pa3HOTO MOBEACHUS B
OBITYy W TPYAOBOW MACATEIHLHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS M OKPYXKAIOMICH
MPUPOIHOMN Cpebl, OCO3HABATh ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTraHU3Mbl ONPEAECIEHHBIX
BELIECTB, MOHMMAas cMblch nokazarens [IJIK, nmoscHaTs Ha nmpuMepax crnocoObl yMEHbIIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;
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2.1
2.2

2.3
2.4

3.1
3.2
3.3

4.1

5.1

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
HanmenoBanue pasaeinos U TEM IPOrpaMMBbl KosmmuecTBo yacos
Bcero KontponbHbie IIpakTrueckue
paboThI pa0boThI

Pa3znen 1. TeopeTrueckre OCHOBbI OPraHU4YeCKOH XUMHUH

[Ipeamer opranndeckoil Xumuu. Teopust CTpoeHus 3
opranuyeckux coenuuennii A. M. bytneposa
Hroro mo pazmeny 3
Paznen 2.YrneBonopoant
[IpenenbHbIE YraeBOIOPOABI — aTKAHbBI 2
HenpenenbHbie yrieBoI0poabl: aIKEHBI, aTKaIUEHBI, 6 1
AIKUHBI
ApomaTudecKkue yrieBoa0poabl 2
[IpupoaHbIC ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTka 3 1
Hroro mo pazgeny 13
Paznen 3.Kucnopozacoaepxaiiue OpraHu4ecKiue CoOeAMHEHUS
Cruptel. ®eHon 3
Anbaerunel. KapooHoBbie kKucaoThl. CliokHBIC d(DUPHI 7 1
VYrineBoasl 3 1
Hroro mo pazgeny 13
Paznen 4.A3zoTcoaepxaniue OpraHM4ecKue COeIMHEHUs
AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paznien 5.BbICOKOMOJIEKYIIIPHBIE COETUHEHUS
IInactmaccel. Kayayku. Bonoxna 2

OnexrponHsie ((POBEIE)
00pa3oBaTeNIbHbIE PECYPCHI

bubmuoreka IOK https://myschool.edu.ru/

bubmuoreka [IOK https://myschool.edu.ru/
bubmuoreka IOK https://myschool.edu.ru/

bubmmoreka L{OK https://myschool.edu.ru/
bubmmoreka I{OK https://myschool.edu.ru/

bubmmoreka IIOK https://myschool.edu.ru/
bubmmoreka I{OK https://myschool.edu.ru/
bubmmoreka IIOK https://myschool.edu.ru/

bubnuroreka LIOK https://myschool.edu.ru/

bubnroreka LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne
n/n

/1

11

1.2
1.3

2.1
2.2
2.3

3.1

HaumeHnoBaHue pa3iesioB U TEM IPOrPaMMBbL

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHnue pa3ziesnioB U TeM MPOrpaMMbl

KomnnuectBo yacos

Bcero KontponbHbie IIpakTrnueckue
paboThI paboThI
2
34 2 2
11 KUIIACC

KomnnuectBo yacos

Bcero KontpomnbHble IIpakTrnueckue
paboThI paboThI
Paznien 1. Teopetnyeckre OCHOBbI XUMUU
Crpoenue atomoB. [lepnoanueckuit 3akoH u [lepnoanueckas 6
cucTeMa XxuMu4deckux asementoB J[. 1. MennaeneeBa

Crtpoenue BemiectBa. MHOTOOOpa3ue BEMIECTB 8

XUMHUYECKUE PEAKITUN 12 1 1
Hroro mo pazgeny 26

Paznen 2.Heopranmyeckasi Xumus
Mertambl 12 1
Hemeramnsl 18 1
CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIECCTB 4
Uroro no pazneny 34
Pa3zen 3.Xumud u )Ku3Hb

XUMHS U )KU3HD 8
Uroro no pazneny 8

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 2 3

18

OnextpoHHsie (IU(POBLIE)
00pa3oBaTEIbHBIE PECYPCHI

OnexTpoHHbIe (LIU(POBbHIE)
00pa3oBaTeNbHbBIE PECYPCHI



OIIUCAHUE YYEBHO-METOJANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECHEYEHHUS OBPA3OBATEJIBHOM JEATEJIBHOCTH

OcHoBHas JInTepaTypa

Xumus, 10 xknace/ T'abpuensa O.C., Ocrpoymor N.I'., Cnaakos C.A., AKimoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

IleuaTHbIle MOCOOUS

Tabmurs!

TexHu4eckue cpeacTBa 00yueHust

Komnerorep MynpTUMeEIMIHHBINA IPOEKTOP

DKpaH MPOEKIIMOHHBIN

Y4eOHO-IpakTHUYeCKOe U YUeOHO-/1a00paTOPHOe 000py/A0BaHHE
1. TIpubops! u npucnocobaeHus
2. PeakTuBBI 1 MaTepHalbl: KOMIIEKT PEAKTHBOB /ISl 0a30BOTO YPOBHHI.

HartypanbHble 00beKThI:

Mopnenbs KpucTaNIMYeCKOW pemieTku xjopuaa HaTpus. OOpasibl MHHEpPAJIOB C HOHHOU
KPUCTAJUTMYECKOMN PEIIeTKOM: KanpluTa, ranuta. Moaens mosekynbl JJHK. O6pasisr mractmace
u m3aenus u3 Hux. OOpa3isl BOJOKOH U u3enus u3 HuxX. O0pa3ibl HEOPraHUIECKUX TOJIUMEPOB
(cepa muracThueckasi, KBapll, OKCHJl aTIOMHHWs, TPHUPOJHBIC aTOMOCUIUKATHI). Moens
MOJISIpHOTO O0OBeMa Ta3oB. OOpa3ibl pa3IWyHBIX TUCIEPCHBIX cucTeM. Kosutekius o0pasioB
MeTtamioB. Kosekmus oOpa3iioB HeMeTamuioB. Komiekiys npupoIHbIX OPTraHuYeCKUX KUCIIOT.

OCOBEHHOCTHU CUCTEMbI OHEHKHU 110 IPEAMETY

1. Inst yCTHBIX OTBETOB ONPeAeSIIOTCS CJIeyIIHe KPUTEPUH OLEHOK:

OtMmeTKka «5»:

* OTBET IMOJIHBIA U IPaBUJILHBIN HA OCHOBAHUH W3YUYEHHBIX TEOPHIA,

- MaTepuall W3JI0)KEH B OMNPEACIEHHOW JIOTMYECKOW IOCIIeI0BATEIIBHOCTH, JIMTEPATyPHBIM
SI3BIKOM;

* OTBET CaMOCTOSATEIbHBIN. CHCTEMATHYECKAs IEMOHCTPAIIHS TIPABIIIBHBIX OTBETOB.

OTtmeTKa «4»:

* OTBET MOJHBIN U NMPABUIBHBIA HA CHOBAHUHU U3YYEHHBIX TEOPHIA;

* MaTepuaj U3JI0KEH B OINPEICICHHON JIOTUYECKOH MOCIe0BATENbHOCTH, IPU 3TOM JOIMYIIEHBI
JIBE-TPU HECYIIECTBEHHBIE OLITUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.

OtTMmeTka «3»:
* OTBET MOJIHBIM, HO TPU ITOM JOMYIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIMN.

OTtmeTKka «2»:

* mpuU OTBETE OOHAPY)KEHO HEMOHMMAaHHE Y4YallUMCS OCHOBHOTO COJEp)KaHUS Y4eOHOTO
MaTepuana WId JOMyIIeHbl CYIIECTBEHHbIC OMNOKH, KOTOPhIE yJallUNiCs HEe MOXKET HCIPABUTH
MIPU HABOJIAIIUX BOMPOCAX YUUTENS WIIM YACTUYHO UCIIPABIISICT HE3HAYUTEINbHBIE.

* TIpU OTBETE OOHAPY)KEHO HEMOHMMAHWE YYallUMCS OCHOBHOTO COJEp)KaHUs Y4eOHOTO
MaTepuana,

* OTCYTCTBHUE OTBETA.

2. OneHkKa 3KCnepUMEeHTAJIBLHBIX YMEHHI



OrneHka CTaBUTCSI HA OCHOBAHUW HAOIIOJCHMS 32 YIAIIMMUCS U IMICBMEHHOTO OTYETa 32 paboTy.
OTMmeTKa «5»:

* paboTa BBIMIOJTHEHA TIOJHOCTHIO U MTPABWIIBHO, CICNIAHbI MPABUIIHHBIC HAOTIOACHUS U BHIBOJIBI;

* SKCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C yYETOM TEXHUKU O€30MacHOCTH W MpaBWJI pabOTHI ¢
BEIIIECTBAMU 1 000PY/I0BaHUEM;

* IPOSIBJICHBI OPraHU3ALMOHHO - TPYJAOBbIE YMEHUS, TOICPKUBAIOTCA YUCTOTa pabovero Mecra
Y TIOPSA0K (HA CTOJIe, SKOHOMHO HCIOJB3YIOTCS PEAKTHBEI);

* CHCTEMATHUYeCKOE MIPABIIILHOE BBITIOJTHEHUE JIA0OPATOPHBIX PaboT.

OtmeTka «4»:

* paboTa BEITIOJHEHA MPABUIIBHO, C/ICTIaHbl MPABIILHBIC HAOIIOJACHUS U BBIBOJBI, HO TIPH STOM
SKCIIEPUMEHT TPOBEJICH HE TMOJIHOCTHIO WM JOIYIIEHBl HECYIIECTBEHHBIE OIIMOKU B padoTe ¢
BEIIECTBAMU M 000PYIOBAHHUEM.

OrMmerka «3»:
* pa0oTa BBINOJHEHA MPAaBUJIBLHO HE MEHEE YeM HaIOJIOBUHY WJIM JOMYIIEHa CYLIECTBEHHAas
olnOKa B XOJI€ SKCIIEPUMEHTA B 00BbICHEHUH, B 0POPMIICHHH pabOThl, B COOJIIOIEHUHN TIPABUII

29
TEXHUKH 0€30MacCHOCTH Ha paboTe ¢ BEHIECTBAMU M 000PY/I0BAHUEM, KOTOPAsi UCIIPABIISETCS TI0
TpeOOBAHUIO YUUTEIS.

OTmeTka «2»:

* JOMyIICHBI JBe (M O0Jee) CyIeCTBEHHbIE OMMUOKA B XOJE: IKCIIEPUMEHTa, B OOBSICHEHUH, B
obopmiieHUH pPabOThI, B COOJMIOJCHUW TIPAaBWJI TEXHWKH OE30TMacHOCTH TP paboTe ¢
BELIECTBAMU U O00OpYyIOBaHHEM, KOTOpbIE YYallMHCAd YAaCTUYHO MOXKET HCIPABUTH 110
TpeOOBAHUIO YUHUTEIIS;

* paboTa BBINOJHEHA YACTUYHO, Y YYAIIETrocs TI0XO0 Pa3BUTHI AKCIIEPUMEHTAIbHBIE YMEHUSI.

* JOMyIIEHbl 0oJiee TpeX CYIIECTBEHHbIE OIIMOKM B XOJ€: SKCIIEpUMEHTAa, B OOBSICHEHUHU, B
obopmiieHUH pPabOThl, B COOJMIOJCHUM TIPaBWJI TEXHUKH OE30MacHOCTH TIIpH paboTe ¢
BEIIECTBAMU 1 000PY0BaHUEM, KOTOPbIE yJalllUHCs HE MOKET UCIIPABUTH Jake MO TpeOOBaHUIO
YUUTES;

* paboTa He BBIMOJIHEHA, Y YYalllerocs OTCYTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUSI.

3. OueHka ymMeHuii pelmiaTh pacuyeTHbIe 32124

OTtMeTKa «5»:

* B JIOTHYECKOM pACCYXJICHHM M PCUICHHMH HET OINMOOK, 3ajaya pelicHa paluOHAIbHBIM
CII0CO0OM;

* CHCTEMATHUYECKOE IIPABHIILHOC PEIICHNUE PACUCTHBIX 3a/1a4;

OTMeTka «4»:
* B JIOTMYECKOM DPACCYKJICHUH U PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3a7aya pelieHa
HEepalMOHAIBHBIM CIIOCOO0M, UITH IOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtTMmeTka «3»:
* B JIOTHUYECKOM paCCYXJEHHWU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIEeCTBEHHAas
olMOKa B MaTeMaTHYECKUX pacueTax.

OTMeTka «2»:
* MMEETCsl CYIIECTBEHHBIE OLIMOKU B JIOTUYECKOM PACCYKJCHUU U B peuIeHHH.[] OTCYTCTBHE
OTBETA HA 3aJIaHHE.
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¢ 3a1a4a HC pCHICHA.
¢ OTCYTCTBHUC OTBCTA HaA 3alaHUC.

4. OneHKA MUCbMEHHbIX KOHTPOJIbHBIX paboT

OrMmerka «5»:
* OTBET IOJIHBIA U ITPAaBUJIBHBIN,
* CUCTEMaTHYECKOEe MMPABUIILHOE PEIICHUE KOHTPOJIBHBIX paboT.

OTMeTKka «4»:
* OTBET HETOJHBIN UK JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OLIHOOK.

OtTMmeTka «3»:
* paboTa BBHITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JOMYIIeHa O/JHA CYIIECTBEHHAs OIIUOKA U TIPU
9TOM JIBE-TPU HECYIIIECTBEHHEIE.

OT1meTka «2»:

* paboTa BBIIOJIHEHA MEHBIIE YEeM HANOJOBHHY WJIH COJICPKUT HECKOJBKO CYIIECTBEHHBIX
OmHuOoK.

* paboTa HE BBITIOTHEHA.

* paboTa BBIITOJTHEHA MEHBIIIC YeM Ha TPETh WM COJIEPIKUT HECKOJIBKO CYIMICCTBEHHBIX ONTHOOK.

* paboTa HE BBITIOTHEHA.

[Ipy OIIGHKE BBIMOJIHCHHUS THCHBMEHHON KOHTPOJIBHONW pabOThI HEOOXOJWMO YYHTHIBATH
TpeboBaHUs eAMHOTO Opdorpaduueckoro pexruma.

5.0uenka TecTOBBIX padoT

[Ipu orieHMBaHWM TECTOB MUCIOJIB3YETCS CIASAYIOMIAs IIIKata

30

«5» - 90 — 100 %:;

«4» - 70 — 89 %:;

«3» - 50 — 69 %:;

«2» - menee 50 %.
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