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(npunoscenue k O0OIl COO)

PaGouyas nporpamma

1o npeaMery «XuMHm»



[Iporpamma 1o XMMUM Ha YpPOBHE CpeIHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBannu B Poccuiickoii deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepalibHOM 0Opa3oBaTeNbHOIM MPOrpaMMBbl CPEIHETO
obmero oo6pazoanusi (DPOIlI COQO), mpencraBieHHbIXx B DenepaqbHOM TOCYIaPCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom KoHuenmuu mnpenojaBaHus yueOHOTO Mpeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOININX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMBbI, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpeAeieHHIo OoO0mIei

CTpaTeruu 0O0y4eHHsI, BOCOUTAHUS U Pa3BUTHUS O0YUaIOLIUXCSl CPEICTBAMU yueOHOIo MpenMera
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHUs, pe3ylIbTaTOB OOydeHUs H
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TIOJydaeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHM3aIiy, SBISICTCS HEOThEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIUIAIOIIMM ITAllOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YellOBeKa, a TakKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO H
npupoaHoil cpene. Peanusyercs xumudyeckoe oopazoBaHue 00yJalOIUXcs HA YPOBHE CPEIHETrO
obmero obpa3oBaHUsl CPECTBAMH YYEOHOTO TpeAMeTa «XUMHUS», COJEpPKaHUE M MOCTPOCHUE
KOTOpPOTO ONpEeNEeieHbl B MpOorpamMme MO0 XUMUU C YYETOM cCHeuu@UKd HayKu XUMHUH, €€
3HAUEHUS B TIO3HAHWU MPUPOJIBI U B MATEPUATLHON JKU3HU OOIIECTBA, a TAakKe ¢ YI€TOM 00X
HeNnel W MPUHIUIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETr0 OOIIEero
oOpasoBanus B Poccuiickoit @denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK MIPaeT 0COOYI0 poJib B COBPEMEHHOI
[MBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMUpOBaHKE PAIMOHATLHOTO HAYYHOTO MBIIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIIeM MUpPEe KaK O eIMHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYsST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHsS cTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpylaa M
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHash XUMHSl KaK HayKa CO3HMAareibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE MI0OaNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeIIOBEYECTBA — CHIPhEBOM, DHEPreTHUECKOM, NHIINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3JI0POBbS.

B cooTBercTBHMM ¢ OONMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIhTYPHYIO MOJTOTOBKY OOYYaIOIUXCs, HEOOXOAMUMYIO MM st
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIICHNTHOTO BKIIOUYEHHUS B JKHU3HB COIIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsiiolmiuMu  peaMeTa «XUMUs» SBISIOTCA 0a3oBble Kypcbl — «OpraHnuyeckas
xumus» U «O01Ias 1 HeOpraHUYeCcKasi XUMUS», OCHOBHBIM KOMITIOHEHTOM COJIePKaHUsI KOTOPBIX
SIBIISIFOTCS] OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOYCHHUEM



3HaHWHN W3 00IIeld XUMHH) U OpraHudecKord Xumuu. PopMUpOBaHWE TAHHOW CHCTEMBbl 3HAHUN
Opyd HM3Y4YCHUU MpeaMeTa OOecCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMUS» chOopMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEIIECTBA
paccMaTpuBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOCHUS OPraHWYECKHUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U IJEKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CJIOKHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHH. B Kypce OpraHm4eckoidl XUMHH MOJIY4aroT
pasBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjoM 3peHusi B mpeamere «XuMHS» 0a30BOTO YpOBHsS paccMaTpUBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHYECKH MaTepuail u
(dakTosornueckre CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XUMHsS» OOyUYalOIIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3ULUH,
Iy0Ke TOHSATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMI 3TOTO 3akoHa — OT 000O0Iarome 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
IPUMEHEHHNH, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYLUIHOCTU U 3aKOHOMEPHOCTAX IPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH COAEpP)KAHUSA, HWMEIOIUMHA
KYJIbTYPOJIOTHYECKUA M TNPUKIAAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHMHM C JpYTMMH HayKaMM, pacKpblBalOT €€ poiib B IO3HABaTENIbHONM U
NPAaKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHSI K IPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ sl TOMOJHEHHS 3HAHUM, PeIICHHS
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1enoM conepkanue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMAaHUSI PUIOCO(PCKUX UIAEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJIECHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXIy HOBBIMU (paKTaMU M TEOPETHUECKHMHU MPEIANOChUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOoOJIeM, a Takke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B mnnane pemieHuss 3amad  BOCHUTAHUS, PAa3BUTHA M COLMATU3AIMHM  O0YYarONIUXCS
INPUHATBIE MNPOrPaMMOM IO XMUMHUHU MOAXOAbI K OIPEACIICHUIO COJIEpkKaHUS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLIUX
0a30Boe 3HAUCHUE JUISl PA3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS MPOOJieM, TIOMCKa, aHAIN3a U
00paboTku HMHPOpPMALIUM, HEOOXOMUMBIX MJIi TNPHOOPETEHHs ONbITa MPAKTHUYECKOW H
HCCIIEI0BATENBCKON IEATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B ITIO3HAHUM XUMHH.

B nmpakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpU  ONPEACICHHH  COACPIKATEIbHOU



XapaKTepUCTUKU IleJiell M3ydeHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAUYMMOCTH
TPaIULIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HAayKH Kak oO0jacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATEIHHOCTH YENOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW MOIXod K
OTIpeIeNICHUIO 1eIel N3yYeHHUsI TpeAMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GopMHpOBaHHE CHCTEMBl XHUMHUYECKMX 3HAHWW KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JJisi MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHYECKHX SBJICHUH, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CHOOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HaAONIONEHUEM U
OOBSICHCHHEM XUMHUYECKOTO DJKCIIEPUMEHTAa, COOJIIOJCHHUEM TpaBUil  0E€30I1acCHOTO
oOpalleHus ¢ BEIIEeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YYCHHsI MpeaMeTa B
IporpaMMme Mo XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHUCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHUU B OOJbIICH
CTETIICHH OTAAETCS TPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOydeHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMMYCKHHKA O0OIIE00pa30BaTEIbHON  OpPraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHMSIMH aKTUBHOTO TOJY4YEHUS 3HAaHUN U NPUMEHEHUS WX B PEaJbHOW YKU3HU ISl peIIeHUS
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ aTuM mpu uW3ydeHWHM mnpeaMera «XHWMHS» JOMHUHHUPYIOIIEE 3HAYCHHE
MpPUOOPETAIOT TaKue 1IeNIM U 33Ja4u, KakK:

ajanTanus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHSTUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYAIOIIUXCS KITIOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHUE ISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MPOOIIeM,
NIOWCKa, aHalu3a u 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKA U IPUPOIHYIO CPEay;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH
00ydJaronuxcs: COCOOHOCTH CaMOCTOATEILHO TPHUOOPETATh HOBBIC 3HAHUS IO XUMHUH B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH, UCTIONB30BAaTh COBPEMEHHBIC
nH(pOpMallMOHHBIE TEXHOJIOTUH I MTOUCKA U aHalKu3a y4eOHOI 1 HaydHO-TIONMYspHON
uH(OPMAIIUN XUMUYECKOTO COACPKAHMS;

dbopMupOBaHUE U pa3BUTHE Y 00yUYAIOUINXCSA aCCOLIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO 3KCIIEPUMEHTA;



BOCIIUTaHKE y 00yUJaIONIMXCs YOKIEHHOCTH B TYMAaHUCTUYCCKON HANIPABICHHOCTH XHUMHUH, €€
B)XHOH POJIM B PELLICHUH TTI00AJIBHBIX MPOOJIEM PAllMOHAIBHOTO MTPUPOIOTIONB30BaAHUS,
TIOTIOJTHEHHSI SHEPTETUIECKUX PECYPCOB M COXPaHEHHsI IPUPOTHOTO PABHOBECHSI, OCO3HAHUS
HEO00XOIUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJIC U CBOEMY 3[I0POBBIO, a TAKIKE
pUOOPETEHUS ONBITA HCIOIB30BAHMS MTOTYICHHBIX 3HAHHUN JJIs1 IPUHATHS TPAMOTHBIX
peI_HeHI/Iﬁ B CUTYyallUAX, CBA3AHHLIX C XUMHWYCCKUMU SABJICHUAMMU.
B yueGHOM mmaHe cpemaHero o0Iero oopa3oBaHUs MpeaMET «XHUMHs» 0a30BOTO YPOBHS
BXOOUT B COCTAaB HpeHMeTHOﬁ 06HaCTI/I ((ECTGCTBGHHO-HaqubIe npeaAMCTBID).
OO1m1ee 4nCiIoO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kiacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Hezemio).

COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnyecKkor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE W 3HAYEHUE B IMOJYYCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpOeHUsl OpraHuuecKux coequHennii A. M. bytneposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XMMHYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuduKalMy  OpPraHUYECKUMX  BemecTB.  HomeHkmiarypa
OPraHWYECKUX COEIUWHEHUN (CHUCTeMaTH4ecKas) M TpHUBUAIbHBIE HA3BaHUS BaXKHEHUIINX
MIPEACTABUTENEH KIaCCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIICHHUE C
oOpa3iiaMu OpraHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJIEKYI
OPTaHMYECKHUX BEIIECTB, HAONIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB TIO
IIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuU (IJI1aBieHue, 0OyriIuBaHUE U TOPEHHE).

Yraesogopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJOrMYecKMi psa. MeTaH M 3TaH — HpocTeHlIne
NPEJCTABUTENIA aJKaHOB: (U3MUYECKME W XHMHUYECKHE CBONCTBA (peakuuH 3aMelleHus |
TOpEeHUs ), HaXOXACHUE B IPUPOJIe, TOJTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAM. DTUIIEH U MPONUIIEH — MPOCTEUIINE
MPEJCTABUTEIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBa (pPEakiUu TUIPHUPOBAHMUS,
rajioreHupOBaHUs, TUIpaTallui, OKUCICHHS U TTOJTUMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomydeHne cHHTETHYECKOTO KaydyKa U Pe3UHBIL.

AJNKUHBI: COCTaB M OCOOEGHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psia. AUETHICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJydYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3NUECKHME M XHMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M HpPUMEHEHHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUposanus U HUMpO8aHus), noayuenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,



MPUHAJISKAITIMH K Pa3TUYHBIM KJIacCaM.
[IpupoaHble HCTOYHMKH YTIIEBOIOPONOB. IIpupoaHblil Ta3 U momnyTHbIe HE(PTAHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(pTH: TEeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHUECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepaboTKH.

DKcrepUMEHTabHbIE METObl MU3YUYECHHUsI BELIECTB U WX MPEBPALLCHHI: 03HAKOMIIEHUE C
oOpasiiaMu TiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuu «HedTb» u «Yronb», MoagenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncienuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOIMYecTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB UM MPOAYKTOB PEAKIIHIH).

Kucaopoacoaep:xamme oprannyeckne coeiNHeHUs!

[IpenenbHple ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu C aKTHUBHBIMHU METallaMH, T'aJIoOr€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAYy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoa U 3TaHoIIa
Ha OpPraHu3M YellOBeKa.

MHoOroaToMHbI€ CHHUPTHL. OTHICHIIMKOIb M TJIMLIEPUH: CTPOEHHUe, (U3UYEeCKHe u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO IIETOYHBIMUA METallIaMHi, KaYeCTBEHHAs peaklMs Ha
MHOTOAaTOMHBIE CHUpThI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHEeHWe TIMIepruHa W
STHUJICHTIIUKOJISL.

@DeHoM: CTpOCHHE MOJEKYIbl, (QU3NYecKue W XUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anpaeruaipl U kemowusl. DopManbAeruj, aueTaIbIErul: CTpPOeHUe, (QU3NYecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS WM BOCCTAaHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpenieibHbIe KapOOHOBbIE KUCIOTH. MypaBbuHaAsi U YKCYCHasl KUCIIOTHI:
cTpoeHue, Pu3nUecKre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIITHE /TSI KJacca KUCIIOT, PEaKIUs
sTepuduKanmm), ToNydyeHue U TmpuMmeHeHue. CTeapwHOBas M OJCHHOBAas KHUCIOTBI Kak
MPEICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBoasl: cocTaB, KJIaCCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U ToJMcaxapuabl). [ moko3a —
IpocTeHIINA MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3MUYEeCKHe U XUMHYECKHE
cBoicTBa (B3aummojeicTtBue ¢ tuapokcumom Menu(ll), okmcieHne amMMuUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXAEHWE B MPUPOE,
npuMeHeHue, Ouonoruueckas poib. @orocunres. pykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a Kak npupoaHble moaumepbl. CTpoeHre Kpaxmala U LeJUTH0JIO3bI.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJO0M).

OKclepUMEHTAbHBIE METO/Abl HM3y4YeHMs BEUIECTB W HUX IMPEBpAIlCHUIl: MpOBelEHHE,
HaOJI0ICHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIC
peakIuu OJHOATOMHBIX CHUPTOB (OKuCiIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumoB (okucieHue
aMMHMa4YHbBIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3ammoneiicTBue




Kpaxmajga C HOJOM), IPOBEACHHUE MPaKTUUECKOW padOThI: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIUYECTBa
MCXOJHOIO BEIIeCTBAa MM NPOAYKTAa pEaKklUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILECTB UM MPOJYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckiue COeTMHEHN.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusuueckue u
XUMHYECKHE CBOIICTBA aMHUHOKMCIOT (Ha mpuMepe IMIMHA). buojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak mpupoaHbIE BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa O€NKOB: THUIPOJIU3, JEHATypalus,
KayeCTBEHHbIE PEaKIIK Ha OENKHU.

DKCTIepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPAICHUI: HAONIOJCHUE U
OMHCAaHHUE JCMOHCTPALMOHHBIX OIBITOB: JCHATypalus OENKOB MpPH HarpeBaHUU, I[BETHBIC
peakiuu OCJIKOB.

BbicokomosieKkyasipHbIe COeJUHEHH

OCHOBHbIE TOHSTHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMEp, IMOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3ALUU, CpPeAHsss MoJieKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUIN — MOJMMEPU3AIIHs U MOJIMKOHCHCAIIHSL.

DKCrepuMEHTAIbHBIE METO/Ibl M3YUYECHUS BEIIECTB W MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iiaMu IPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUYKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanusi MexXnpeaMETHBIX CBA3EH MPU M3Y4EHUH OopraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSATUH, SBIISIOIIMUXCSA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC TOHSTHUS: SIBICHUE, HAy4YHBIA (DakT, rumores3a, 3aKoH,
TEeopus, aHaju3, CHUHTE3, KiIaccupuKauus, T[EepUOJIUYHOCTh, HaONIO/IEHNnEe, HU3MEpEeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: MaTepus, SHEPIusi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUM YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3UUECKe BEIMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIriIeBOIbl, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIC TTOPOJIBI, ITOJIE3HBIE HCKOIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKUE MpernapaThl, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA
Teopernyeckne 0CHOBBI XUMHH

XuMmudeckuid dmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 0000YKa.
DHepreTu4eckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH



pacmnpeneneHus 3JeKTPOHOB MO OpOUTAIsM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DNeKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux odaemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H Ilepuoanyeckoil CHUCTEMBbl XUMHUYECKUX
sneMmeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIICCTB
10 TPpYIIaM U nepuogam. 3HaueHUe MEPUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEeNoJIsipHasl W TOJSApHAas, HMOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM U JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb okucieHus. MOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsarue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHndeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKUX
BEIECTB. ['eHeThyeckasl CBsSI3b HEOPraHWYECKUX BEIIECTB, NMPUHAMIECKANIUX K PaA3ITUYHBIM
KJIacCaM.

Xumndaeckass peaknus. Kiaccupukamuss XUMHYECKUX pEaKIUii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUUYHBIX (akTopoB. OOpaTHUMbIE pPEaAKIIHH.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexrponuTnueckas auccoruanusi. CunbHble W cnabbie 3neKkTponauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpalibHasl, IEJTOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepuomanueckas cucrema xummudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoOJIelIe KPUCTAJUTMYECKUX PEmETOK, HAOMIOJCHHEe U ONHCaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIoOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIETICHUE CPebl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBbHOTO MHAUKATOPA, PEAKLUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHm.

PacuérHble 3agayn.

PacuéTpl M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIONB30BAHUEM TOHATHS «MACCOBAsl J10JIs1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuoguueckoil cucTeMe XUMHUYECKUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUST aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAIUIOB. AJUTOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaepomaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3o0t1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COCAUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILNX HEMETAJUIOB U UX COCIMHEHUM.



Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
U. MenaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢u3nueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJIOB.

XWUMHYECKHUE CBOWCTBA BAXKHEWUIINX METAJIOB (HATPUH, KaJWi, KajabIUid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.

O611me cnocoObl MoyueHHs! MeTaJI0B. [I[puMeHeHne MEeTalIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBpAICHU: H3y4yeHUE
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3ama4, HaONIOJEHHME W  ONHCAHHWE JIEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX  OIBITOB
(B3aMMOJEUCTBIE THAPOKCHAA AIOMUHHS C PAacTBOpPAaMHU KHCIOT M IIENOYed, KauyecTBEHHBIC
peakuuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3agayn.

Pacuérel macchl BemiecTBa WM 00bEMaA ra3oB M0 M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumuu B 006ecriedeHIH 3KOJIOTUIECKOM, SHEPTeTUIECKON M THINEBON 0€30IacHOCTH,
pa3BUTUU MeAUIMHBL. [loHSTHE O HaydyHBIX METOJaxX MO3HAHUS BEUIECTB U XMMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOWMX HAyYHBIX MPUHLUINAX T[POMBIIUIEHHOTO MMOJY4YE€HHUS
BAKHEMIIMX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaIbl,
KOHCTPYKLIMOHHBIE MaTEpHUalIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHMYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XuMHST U 3]I0POBbE YEJIOBEKA: MPaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparosB,
npaBuiIa 6€30MacHOr0 UCIOJIb30BaHUs MIPETapaToB OBITOBON XMMHUU B MTOBCETHEBHON JKHU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU M3ydEeHUU OOIEH W HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJEIINPOBAaHUE, U3MEPEHHUE, SBIICHUE.

®u3uka: Marepus, SHEPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HW3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBa, (PU3NUECKHUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIILIIEHHOCTb, METaJLITypIus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO035IICTBEHHOE IIPOU3BOJCTBO, NUIIEBast
MPOMBIIIIEHHOCTh, (apMaleBTu4YecKkasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIIMMUCS
porpamMMm CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hay4no-MeToanueckol OCHOBOM uIsi pPa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

B cootBeTcTBUM € CUCTEMHO-ACSTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHMS mpeaMmeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
BBIJIETICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAETICHUIO;

HaJIMYue MOTUBALUU K 00Yy4EHHIO;

I[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TPUCYLUIUMHU LIEJOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIBTYPBHl U CIHOCOOHOCTH CTaBUTh IENU H
CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMera «XHUMHs) JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C€ T'YMaHHUCTHYECKUMH,
COLIMOKYIIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUHCKOTO
IpaXXTaHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPAaBWIAMHU TOBEICHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTI'O CTAaHOBJICHHUS
JTUYHOCTH 00yYaIOIIHUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs OTPa)kaloT CPOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESITENbHOCTH OO0YJaroOMMXCs [0 peaau3alud
MPUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

NPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr yuyeOHbBIX U MTO3HABATENIBHBIX 33124, BEITOJTHEHUN XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K MpOIecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHMUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHU,



KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHU U TIOCIEAYIOUIEM aHAIIU3€
UH(OPMALIUU O TIEPETOBBIX TOCTUKEHUAX COBPEMEHHOM O0TEUECTBEHHOW XUMUHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOr0 MOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IIOBEJIEHHWE W IOCTYNKM CBOMX TOBApHILEH C MO3WLHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN STUX TOCTYIIKOB;

4) popmMupoBaHHsA KYJIbTYPHI 310POBb:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MacHOro oOpas3a KWU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMIOfICHHs TPaBWUJI 0E30MACHOTO OOpAIlleHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTAHMS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW JEATEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JAEATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH AESTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTbHOM TpaeKTOpHUH OOpa3oBaHMUs,
Oynymeil mpodeccuu U peaau3aluuy cCOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKU3HU Ha 3eMIie;

MOHMMAaHUS TJII00AILHOTO XapaKTepa dKOJOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMUYIECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOTIPOCOB
PalrOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOI'O HENPUATHS JNEUCTBUM, NMPUHOCIIIMX BpPEI OKPYXKAKOIIEH NPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEINTPHHIMAESMbIX
JICUCTBUI U MPEIOTBPAIATH UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS WMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOATH UICOJIOTHH XeMOo(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO



Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

NOHMMaHMs CHeUM(UKA XUMHM KaK HAayKH, OCO3HaHHMs e€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIIICHHUS, CO3AaHNHU LEIOCTHOTO MPEACTABICHHUS 00 OKpYKaloLIeM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHIIM3ALWU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHON POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpbI, PELIEHUH TI100ATBbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITMHBI,
00eCIeYeHU! YCIIOBHH YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUs CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIET0 MHUpa M MPOHCXOIAIMIMX B HEM H3MEHEHHH,
yMEHUSs ie7aTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI IJIS1 PelIeHus MpooiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALMSIX;

MHTEpPEca K NO3HAHUIO U UCCIIEN0BATEIBCKON JESATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBHUM C JKU3HEHHBIMH
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccruoHaTbHON
JIeATEIbHOCTH.

METAIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOro IpenMeTra «XUMHsS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXKIAMCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00IIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEMIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

yYHUBEpCaJdbHblE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone (opMUpoOBaHHE (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOydalomIMXCS  HWCIOJb30BaTh  OCBOGHHBICE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHbIC ACHWCTBUS B II03HABATECIBHOW H
COLMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaThl OTPAKAIOT OBJAACHUC YHUBCPCAJIBbHBIMU y‘-IeGHBIMI/I
MMO3HABATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Osgiiaienne yHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aAKTyalIM3MpPOBaTH MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh UEeNU ACATEIbHOCTH, 3aJaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,



COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIONIb30BaTh TPU OCBOCHUM 3HAHWA MPHUEMBI JIOTUYECKOTO MBINUICHHUS — BBIACIATH
XapaKTepHbIE TPU3HAKU TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE NOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUHU I KJIacCU(UKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBAEMBbIX SIBICHUSX, (GOPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

NPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIB3YEMbIC B XUMHUH CUMBOIWYECKUE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICIHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
XumMuueckass (opMmyna, ypaBHEHHME XHUMHUECKOM peakuud — TpU pelIeHuH Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3ajay, MPUMEHATHh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOI0OB HAYYHOI'O ITO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJa4yd  HMCCIEAOBAHUS, HCIOJb30BaTh I[IOCTABIECHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €ro pe3ylnbTaT, (OopMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUUYECKON MCCIIEIOBATEILCKOW U TPOEKTHOW JIESITEIBHOCTH,
MPOSIBIISATE CIIOCOOHOCThP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOIOB pEeIlIeHUs
MPAKTUYECKHX 337124, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUSI.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJISpHas
aUTepaTypa XHMHYECKOTO COJAEpIKaHMs, CIPaBOYHBIE TocoOms, pecypchl HMHTepHera),
AHATM3UPOBATh HH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpPH IOUCKE U O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMTOTHEHUS YUeOHBIX 3a1a4 ONPEeAeIEHHOTO THTIA;

NpHOOPETaTh OMBIT KCIMOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOpMAIuu (CXeMBbI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAyYHBIA SI3bIK B KaueCTBE CpEACTBAa TNpuU paboTe C XUMHUYECKOM
nH(popMmaruen: MPUMEHATh MEXKIpeAMETHbIe ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi¢ JHAJIOTa W/WUIN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYIIATh C HpE3EHTAIlel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro TMpoeKTa W (HOPMYIUpPOBATH BHIBOJABI IO pE3yibTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSMH.

OBJlaieHNe YHHBEPCATbHBIMH PeryJsTUBHbBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO JEATEIbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUIM NPU BBIMOJIHEHUH Y4eOHBIX M HCCIIEIOBATENBLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYyYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOCH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckasl XUuMUs» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH IUis
pelIeHnsT TPAaKTUYECKUX 3a/a4 M OSKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLMOHATIbHAS TPYNNa, pajuKai, WU30MEpHs, U30MEphbl, FOMOJOTHYECKUN psJl, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BeumiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHHWS, JICKAIIUE B OCHOBE IOHUMAaHUSA
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MaCHOM UCIOIb30BAHNY BaXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOU JEATEIBbHOCTH YEI0BEKA;

Cc(OPMHPOBAHHOCTb YMEHUI BBIABIATh XapaKTEPHbIC NIPU3HAKHU MOHITUH, yCTaHABINBATh
MX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MIOHATHUS IIPU OIIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY JJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILECTB
Y YPaBHECHHH XUMHUYECKUX PEAKLHH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL WUTIOCTPALMK UX XMMUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIIC)KHOCTh U3YYCHHBIX OPraHMYECKUX
BEIIECTB II0 HX COCTaBYy M CTPOEHHUIO K ONpeAeiIEHHOMY KiacCy/Tpylme COeIuHEHUH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIIUE  COCIUHEHMs, BBICOKOMOJIEKYJIIPHBIE



COCIMHCHMS), NTaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUICH,
aleTUIICH, STWICHIJIUKOb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabIeTui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUAbl XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHHSI MaCcChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMMYHBIX MPEICTABUTENEH PAa3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(Metan, 2TaH, STWIEH, TPOMWICH, ameTwieH, Oyramuen-1,3, merwiOyraaues-1,3, OeHzou,
METaHOJ, dTaHOJ, YTHJICHTJIUKOIb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, [eJUT0NI03a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOJMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH H3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE HTHIIEHA U U3yUYEHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MAaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMHU U JIabOopaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTaTh
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX peakui Hu
(dbopMyITHUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH HH(OpMaImio,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mokaszatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBIIECHUS U MPEJOTBPAIICHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeIOBEKa;



JUTSE OOYYaOIIUXCS C OTPaHWYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBS: YMEHHUE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SIBIICHUM;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYaloIUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHHUNA TPUPOILI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

BJIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  peméTka, TUIMBl XUMHYECKHUX  PEaKlHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peakIuH, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
JIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPTrUU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs MPUYMHHOCTH U CHCTEMHOCTH XHMMHWYECKUX SBJICHHH,
(dakToNOrMUecKre CBEJECHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOM IEATETHPHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS MPU OMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUH, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHManbpHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWUYECKHX BEIIeCTB (yrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has H3BECTb, MUTHEBAas COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTAaBa, BUJl XMMHUECKOM CBSI3H (KOBaJCHTHAsI, HOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOU PEIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 MX COCTaBY K OMpeAEeNEHHOMY KIIACCY/TPYIINE COeNUHEHUN (TTPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICI Mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;



C(OPMHPOBAHHOCTE ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB []. U.
MenneneeBa, HCIONb3Ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM u rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOLIME XUMHYECKUE
CBOWCTBAa HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB, MOJTBEPXkIaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMHU BEUIECTBAMH C IIOMOIIBIO YpaBHEHHH
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUi;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMYHBbIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIOBOMY J(DQeKTy peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yUYaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIISATh YPAaBHEHUS PEAKIMNA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPU KOTOPBIX ITH
peaxkuu UAyT 10 KOHIIA;

C(OPMHPOBAHHOCTE YMEHUI MPOBOAUTH PEAKLUH, MOJATBEPXKAAOLINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEILIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPIraHUUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
pEaKIHii OCPEICTBOM COCTaBJIEHUS JEKTPOHHOT0 OajlaHCca 3THX PeakLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3NnYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a TakKe COPMHPOBAHHOCTD
npecTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

C(OPMHPOBAHHOCTh yMEHUI MPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAHUEM IOHSTHUS
«MaccoBasi JI0Js BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
peaKIMAX, Macchl BEIIeCTBAa MM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAO0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

C(OPMHPOBAHHOCTh YMEHHUM IUIAHUPOBaTh U BBINOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3nokeHue TEpoKCHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEACICHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATILHOIO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PEaKIMM HMOHHOrO OOMEHa, KayeCTBEHHbIC pPEaKlUU Ha
cynbdar-, kapOOHAT- U XJOPHUJ-AaHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ama4y no temMaM «Mertamib» U «HemeTtamisl») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30IaCHOCTH NP OOPAIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, TPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHM KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO WH(OpPMAIHIO,



MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKanuu, MHTepHEeT u
JAPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COONOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpY>Kalollel MpUPOTHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KWBBIE OPraHU3MBI
onpeAeNéHHBIX BEIIECTB, TOHUMAasi cMbICT mokasarens [1JIK, moscHAITh Ha mpuMepax CrocoObI
YMEHBLIEHUS U MPEAOTBPALIEHUS UX BPEAHOI0 BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUECKUX SBJICHHUIA;

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaloIUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 1t 3anucu XuMu4deckux GopMyIL.

CTPYKTYPA ITPOI'PAMMBI

Pa3nensl mporpamMmbl COOTBETCTBYIOT PEKOMEHIOBAHHBIM VHCTUTYTOM CTpaTeruu
pasBuTHs oOpasoBanus 1o DenepanbHbIM 00pa3oBarenbHbIM nporpammam COO, HO
pacrpeneneHsl Mo rojlaM OOy4YeHHUsI B COOTBETCTBUHU C YTBEP)KICHHBIM Ha METOIUYECKOM
coBemanuu yuurenent Y MK

OcHoOBHOE cofiepKaHue Ko-Bo yacos o Bcero
KJ1accam
bakTuuecku
10 kiace
TeopeTnueckue OCHOBBI OPraHMYECKON XUMHH 3 3
YrneBoaopobl 13 13
Kucnopoacoaepxaiiyue opraHuueCKue COeUHEHUS 13 13
A3oTcozeprKalie OpraHn4eckue CoeAMHEHUS 3 3
BrIicOKOMOJIEKYISIPHBIE COETMHEHUS 2 2
Bcero 34 34
OCHOBHOE COJIepKaHue Kon-Bo yacos o Bcero
KJ1accam
(hakTH4IeCKH
11 kmmace
Teopernyeckne OCHOBbI XUMUHU 13 13
Heoprannueckas xumus 17 17
XUMHUS U )KU3Hb 4 4




Bcero

34

34




YTBepkaaro: CornacoBaHo: PaccmotpeHo:

3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTn4yeckoe nuannposanue 10 kiaacc 2025/2026 y4eOHbIii rox
KanengapHo-rematudeckoe NnJiaHupoBaHue paspadarbiBaerc B cooTBercTBUU ¢ PI'OC
000 u ®OII 000, YMK, paccMOTPEeHHbIM H YTBEpPKIE€HHbIM HAa MeETOAHYECKOM
COBECILAHMH YYHTEeH.

Yuutenn: Hazaposa Hatanbs AsiekceeBHa

Ne | [Tata Tema ypoxka
II | IPOBEACHHUS

\nn | ian | dakt

KommuectBo
JIEITENbHOCTD

4acoB
Onenouynas

HOP

=
e
=

Tema 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKO
3 yaca

MHH

1. BxomgHas quarHocTHKa. 1 OTBET Ha | https://resh.edu.ru/subject/lesson/
IIpeamer opranuyeckou YpOKe
XUMHH, eé
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

2. Ananus BXOJHOM | 1 OTBET Ha | https://resh.edu.ru/subject/lesson/
JMarHOCTHKH. ypoke
Teopus CTpOCHUSA
OpPraHUYECKUX
coelMHEeHH  A. M.
Bbytneposa, e€ ocHOBHbIE
TMIOJIOKCHHUSI

3. [IpeacraBnenue ol OTBET Ha | https://resh.edu.ru/subject/lesson/
KJaccu(uKanuu ypoke
OpPraHMYECKUX BELIECTB.
Homenkiatypa
(cucremaTudeckas) u
TPUBUAIBHBIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

Tema 2. YrueBoaopoasl 13 yacos.

4. AnKaHBI: COCTaB U 1 OTBET Ha https://resh.edu.ru/subject/lesson/
CTpOCHHE, ypoKe
TOMOJIOTHYECKUH PSJT

5. MertaH u 5TaH — 1 OTBET Ha https://resh.edu.ru/subject/lesson/
MPOCTEUIIINE ypOKe
MNpCACTABUTCIIN AJIKAHOB




6. AJIKCHEL: COCTAB I OTBET Ha https://resh.edu.ru/subject/lesson/
CTpOEHHE, CBOHCTBA ypoke

7. OTHIIEH U TIPONHIIEH — OTBET Ha | https://resh.edu.ru/subject/lesson/
IIPOCTEUILINE YpOKe
MIPE/ICTaBUTENH aJTKEHOB

8. [TpakTuyeckas pabora [Ipaxtuueckas | https://resh.edu.ru/subject/lesson/
No 1. «ITomyuenue pabora.
STUJICHA U H3yYEHUE €TO
CBOMCTB»

9. Anxanuensl. byraguen- OTBET Ha https://resh.edu.ru/subject/lesson/
1,3 u MmeTunOyTaaueH- ypoOKe
1,3. Ilonyuenue
CUHTETHYECKOTO
Kay4dyKa U pe3UHbI

10 AJNKUHBL: COCTaB U OTBET Ha https://resh.edu.ru/subject/lesson/
0COOEHHOCTH CTPOCHUS, ypoke
TOMOJIOTUYECKUH PSI.
Auneruien —
MPOCTEUIIIHI
MIPEJICTAaBUTENb aJTKHHOB

11 Breraucnenus mo OTtBeT Ha [[bubmuoteka [IOK https://m.eds
YpaBHEHHUIO ypoke
XMMHYECKON peaKiuu

12 ApeHbl: 6eH30T U OTBET Ha [[BubmuoTeka [IOK https://m.eds
TOIYyOJ. TOKCHUYHOCTB YpOKe
apeHoB

13 ApeHbl:0eH301 U OtBeT Ha [[bubmuoteka [IOK https://m.eds
TONyoJ. TOKCHYHOCTh ypOKe
apeHOB.

14 [TpupoHbIE HICTOYHUKH OTBET Ha https://resh.edu.ru/subject/lesson/61¢
YIIE€BOAOPOIOB: ypoke
MPUPOIHBIN Ta3 U
MOTNYTHBIE HEPTSIHBIE
ra3bl, HeTh U
MIPONYKTHI €€
nepepadoTKu

15 IIpupoaHbIE HICTOYHUKHU OTBET Ha https://resh.edu.ru/subject/lesson/61¢
YTJIE€BOIOPOOB: ypoke
IIPUPOJHBIN ra3 u
MONyTHBIC HE(TIHBIC
rassl, HeTh U
MPOJTYKTHI €€
nepepadoTKu

16 [TpupoHbIE HICTOYHUKHT OTtBeT Ha https://resh.edu.ru/subject/lesson/614
YIIE€BOAOPOIOB: ypoke

MPUPOIHBIN Ta3 U
MOIMYTHBIE HEPTSIHBIE
ra3bl, HeQTh U
IIPOYKTHI €€




nepepadoTKu
17 KonTponbnas padora no | 1 KonTponbsHas
pazneny pabota
«YTII€BOIOPOIBD
Pa3nea 3. Kuciopoacoaepskamue opranudeckue coequHenus. 13 yacos.
18 [Ipenenbuble 1 OTBET Ha https://resh.edu.ru/subject/lesson/
OJHOATOMHBIE CIIUPTHI: YpOKe
METaHOJI ¥ 3TaHOJ.
Bonopoanas cBs3b
19 MHoroaromMHbIe 1 OTBET Ha https://resh.edu.ru/subject/lesson/
CIIUPTHIL: 3TUJICHTJINKOJIb YpPOKE
Y TJIMLEPHUH
20 @deHol: cTpoeHue 1 OtBet Ha https://resh.edu.ru/subject/lesson/
MOJICKYJIbI, PU3NIECKUE ypOKe
U XUMHUYCCKUEC
CBOICTBA, IPUMEHEHUE
21 AJbIeruasl: 1 OtBeT Ha https://resh.edu.ru/subject/lesson/
dbopmanpierua u ypOKe
aneTanbaerusl. AeToH
22 OnHOOCHOBHBIE 1 OTBET Ha https://resh.edu.ru/subject/lesson/
npeaebHbIC ypOKe
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHasI
23 [TpakTuyeckas pabora 1 [Ipaxtuueckas | https://resh.edu.ru/subject/lesson/
No 2. «CpoiicTBa paborta
pacTBopa YKCyCHOU
KHCIIOTBD)
24 CreapuHoBas u 1 OTBET Ha https://resh.edu.ru/subject/lesson/
OJICMHOBAsI KMCIIOTHI, ypOKe
KaK TMPEeJCTaBUTETN
BBICIITUX KapOOHOBBIX
KHCIIOT
25 Mpbuia kak conu 1 OTBET Ha https://resh.edu.ru/subject/lesson/
BBICIINX KapOOHOBBIX ypoke
KHCJIOT, UX MOIOIIIee
JICUCTBUE
26 Crnosxubie 3¢upbl Kak 1 OTBET Ha https://resh.edu.ru/subject/lesson/
MMPONU3BOJHBIC YPOKE
KapOOHOBBIX KHCIIOT.
['maponns cinoxHbIX
a¢upoB
27 VYTIeBobl: COCTaB, 1 OTBET Ha https://resh.edu.ru/subject/lesson/
KJIaccupuKarms. ypoKe
Baxneiimue
MIPECTaBUTEIIH:
TIII0K032, PPYKTO3a,
caxaposa
28 Kpaxwman u nemmronoza | 1 OTBET Ha https://resh.edu.ru/subject/lesson/
KaK [IPUPOTHBIE ypOKe
[IOJIUMEPBHI




29

KonrtponsHas pabora no
paszneny
«Kucnopoaconepxaiuue
OpraHu4ecKue
COeIMHEHUSY/
Bcepoccutickas
poBepouHas paboTa

KoHnTponbHas
paborta

30

OO6m1ast xapakTeprucTrUKa
a30TCOJEPIKAIINX
OpPraHUYECKUX
coeuHeHu /
Bcepoccutickas
MpoBepoyHas pabora

[IpoBepounas
pabora.

A3oTocoaep:xalye OpraHuyecKue BemecTnsa 2 yaca.

31

AMUHBI: METHJIAMHH U
AHUJINH

OTBET Ha
ypOKe

https://resh.edu.ru/subject/lesson/47+

32

AMHMHOKHCIOTHI KaK
am(oTepHbIe
OpraHnu4ecKue
COCIMHCHHS, UX
OHOJIOrYeCcKoe
3HadyeHue. IlenTunml.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCITMHCHHUS

OTBET Ha
ypoKe

https://resh.edu.ru/subject/lesson/62¢

BbicokoMosIeKyIsIpHBIE COeIMHeHNs 2 yaca

33

Hrorosast KOHTpOIbHAS
pabora.

OCHOBHBIE TTOHSTHUSA
XHUMHH
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

OTBET Ha
ypOKe

https://resh.edu.ru/subject/lesson/

34

AHanu3 UTOroBoM
KOHTPOJIBHOW PaOOTHI.
OCHOBHBIE METOBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHU.
[ImacTmaccel, KaydyKH,
BOJIOKHA

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson/




YTBepkaaro: CornacoBaHo: PaccmotpeHo:

3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTn4yeckoe nuannposanue 11 kiaacc 2025/2026 y4eOHbIii roa

KanennapHo-temaTndeckoe IJIaHMpoBaHHMe paspadarbiBaercsi B cooTrBercTBHH ¢ PI'OC
000 n ®O0II 000, YMK, paccMOTpeHHBIM M YTBEpPKICHHbIM Ha MeTOAHYECKOM
COBCLAHMH YYHTEeH.

Yuntean: HazapoBa Haranbsa AnexkceeBHa

Hara Tema ypoka
poBee
HUs

w1 | gax
aH | T

KommuectBo
OrnexHounas
eI TETbHOCTD

Tema 1. Teopurnueckue ocHOBbI xumMuu. 13 yaca.

1. Bxonnas 1 OTBET Ha https://ppt-online.org/1387607
KOHTpOJIbHAs paboTa. ypoKe
XUMUYECKHI
3JIEMEHT. ATOM.
OneKTpoHHas
KOH(UTYparus
aTOMOB

2. Amnanu3 BXOJHOM 1 OTBeT Ha https://ppt-online.org/1387607
KOHTPOJILHON paboTHI. ypoke
[Tepuonnueckuii
3aKOH 1
[Tepuonuueckas
CHUCTeMa XMMHUYECKUX
anemenToB /l. 1.
MeHpeneeBa, ux
CBSI3b C COBPEMEHHOMU
TEOPUEH CTPOECHUS
aTOMOB

3. 3aKOHOMEPHOCTHU 1 OTBET Ha https://ppt-online.org/1387607
W3MEHEHUS CBOMCTB ypOKe
XUMHYECKUX
3JIEMEHTOB U UX
COCIMHEHUH I10
TpyIIaM U TepUOIaM.
3HadeHUE
TIEPUOTUIECKOTO




3aKOHA U CUCTEMEI
XAMUYECKHUX
anemeHTOB /.M.
Menneneesa B
pPa3BUTUHU HAYKHU

CtpoeHue BelecTna.
XHUMHUecKas CBI3b, e
BHUJIbI; MEXAHU3MBI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonopoanas cBs3b

OTBET Ha
ypoKe

https://ppt-online.org/238264

BanenTHOCTSE.
DNEeKTPOOTPULIATENIBH
ocTh. CTerneHb
okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

OTBET Ha
ypOKe

https://ppt-online.org/238264

ITonsTue o
JUCTIEPCHBIX
cucremax. MIcTUHHEIE
1 KOJUIOMTHBIC
pactBopbl. MaccoBas
JIOJISI BEIECTBA B
pacTBope

OTBECT Ha
ypOKe

https://ppt-online.org/444300

Knaccudukanms n
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHCHHUI.
I'eneTnueckas CBA3b
HEOPraHUYeCKUX
BEIIIECTB, Pa3IMYHBIX
KJIaCCOB

OTBET Ha
ypoKe

https://ppt-online.org/1473937

Knaccudukanms
XUMHYECKUX PEaKIUi
B HEOPraHUYECKOH 1
OPraHU4YeCKOM XUMHUH.
3aKOH COXpaHECHUS
MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MpeBpaIieHus
SHEPTUHU MpU
XUMHUYECKUX
peakumsx

OTBET Ha
ypoKe

https://ppt-online.org/1473937

CKopocTb peakiui.
OOpaTtumbie peaKkIuH.
XumMmuueckoe
paBHOBeECHE

OrtBeT Ha
ypoKe

https://ppt-online.org/1509568

1¢

[TpakTruyeckas pabora
Ne 1. «Bnusinue

IIpakTuecka
s paboTta




pa3nuYHbBIX (PaKTOPOB
Ha CKOPOCTb
XUMUYECKON
PEAKIIMI

DNEKTPOIUTHYECKAS
JUCCOLIUAITHSI.
ITonsitue o
BOJIOPOJTHOM
nokazarene (pH)
pactBopa. Peakiuu
HOHHOTO OOMEHa.
IMuaponus
OpraHUYeCKUX U
HEOPraHUYECKUX
BEILIECTB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3523/start/

OKuCIHTEIIHFHO-
BOCCTAHOBUTCIILHBIC
peaknuu. [lonstue 06
3IEKTPOJIN3E
pacruiaBoB U
pacTBOPOB COJIEH

OtBeT Ha
ypoKe

https://ppt-online.org/1450877

KontponbHas padota
110 pa3feny
«Teopernueckue
OCHOBBI XUMHUN»

KonTposbhaa
s pabora

Pa3zpea 2.

Heo

ragpnyeckas xumus. 17 gacos.

14

Mertamnsl, ux
IIOJIOJKCHUE B
[Tepuonuueckoit
CHCTEME XMMHYCCKUX
anemenToB /l. 1.
Menneneena u
0COOCHHOCTH
CTPOEHHUS ATOMOB.
O6mwme puznueckue
CBOMCTBA METAJIJIOB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3514/start/151429/

CmuiaBbl METaJUIOB.
DNEKTPOXUMHUYECKHM
A HaNpsHKEHUN
METaJUJIOB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/4961 /start/

14

XuMHYECKHe
CBOMCTBA BaXKHCUIIINX
METaJUIOB (HATPHH,
KaJTuH, KaJIbIUH,
MarHui, aJJlOMAHHAMN )
U UX COeIUHEHUU

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3514/start/151429/

1

XuMu4eckue
CBOMCTBA XpOMa,
MEIH U UX

COE€IUHEHUN

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3534/start/151266/




1§

XHUMHUYECKHE
CBOICTBA IIMHKA,
JKenesa U ux
COETUHEHUN

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3534/start/151266/

[TpakTryeckas pabora
Ne 2. "Pemenue
HKCHEPUMEHTATBHBIX
3ajad 1o TeMe
«Metamnby"

IIpakTuecka
s paboTta

2(

Hemeramisl, ux
IIOJIOJKCHUE B
[Tepuonuueckoi
CHCTEME XMMHYCCKUX
anemenToB /l. 1.
Menneneena u
0COOCHHOCTH
CTPOEHHUSI ATOMOB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5939/start/151320/

PuznuecKue CBOMCTBa
HEMETAIIJIOB.
AJnoTponus
HEMETaIlJIoB (Ha
npuMepe KUcaopo/ia,
cepsl, hocdopa u
yriiepoa)

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5939/start/151320/

XHUMHUYECKHE
CBOICTBA T'aJIOICHOB,
Cepbl U UX
COETUHEHUN

OtBeT Ha
ypoKe

https://ppt-online.org/700906

XUMHUYECKHE
CBOIICTBA a30Ta,
dochopa u ux
COETUHEHUN

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5913 /start/

24

XUMHUYECKHE
CBOWCTBA yTJIepoa,
KPEMHHUS U UX
COETUHEHUN

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5913 /start/

IIpumeHeHue
BayKHEHIITNX
HEMETAJJIOB U UX
COETUHEHUN

OtBeT Ha
ypoKe

https://ppt-online.org/1221767

26

O06001IeHne 1
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
«Hemerammsy.
Brrancnenus no
YpaBHEHUSIM
XUMHYECKUX PEaKIUi
Y TEPMOXHUMUUYECKHE
pacyEThI

OtBeT Ha
ypoKe

https://ppt-online.org/1281134




77

[TpakTruyeckas pabora
Ne 3. «Pemenne
HKCHEPUMEHTATBHBIX
3ajad4 1o Teme
"Hemerannst'"»

IIpakTruecka
A

pabora.

2§

KontponbHas padota
o TeMaM «MeTajuibl»
n «Hemertamie

KonTposbhaa
s pabora

Heopranuueckue u
OpraHUYeCcKHe
KHUCJIOTHI.
Heoprannueckue u
OpraHUYEeCcKUe
OCHOBaHUS

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5913 /start/

3(

AmpotepHble
HEOpPraHW4YeCcKue u
OpraHUu4eCcKHue
COCITUHCHMS.
I'eneTnueckas cBsI3b
HEOPraHWYECKUX 1
OpraHUYECKUX
BCIIIECTB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/5913 /start/

XUMHS U

JKU3HB. 4 yaca.

Ponp xuMuu B
obecneueHUN
JKOJIOTHYECKOMH,
SHEPreTUYECKON U
MHIIEBON
0e30I1acHOCTH,
Pa3BUTUHU MEAUITUHBI

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3504/start/

[IpencraBnenwus 06
00X HAyYHBIX
MPUHITUITAX
MPOMBIIIIJICHHOTO
MOJTy4eHUS
Ba)KHEHIIINX BEIIECTB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3504/start/

Hrorosas
KOHTpOJIbHAs paboTa.
Yenosek B Mupe
BEILIECTB U
MaTepuasioB

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3504/start/

34

AHanu3 UToroBoi
KOHTPOJIbHOW PaOOTHI.
XuMus U 310pOBbE

YCJIO0BCKA

OtBeT Ha
ypoKe

https://resh.edu.ru/subject/lesson
/3504/start/




[puiaoxenne 1
HopMaTtuBHO-nnpaBoBoe obecneyeHue

1. ®enepanbubiii 3akoH oT 29 nexabps 2012 r. Ne 273-03 «OO6 oOpa3oBaHuu B
Poccuiickoit deneparuny;

2. ®enepanbHbiil 3ak0H 0T 24 ceHTA0ps 2022 1. No 371-D3 «O BHEeCEHWH U3MEHEHHUH B
denepanbhblii 3aK0H «O0 oOpazoBannu B Poccuiickoit deaepanuny;

3. Crparerus HanmoHanbHOU Oe3omacHocTH Poccuiickori deneparuu, yTBep:KICHHAS
VYkaszom [Ipesunnenta Poccuiickoit @enepanuu ot 02 uronst 2021 r. Ne 400;

4. OCHOBBI TOCYJJapCTBEHHOM MOJMTUKHU 110 COXPAHEHUIO M YKPEIJIEHUIO TPaJIULIMOHHbBIX
POCCUMCKHUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, YTBEpxkIAcHHbIE YKa3oM IIpesunenra
Poccuiickoit @enepannu ot 09 HostOpst 2022 1. Ne 809;

5. O HanuoHaNbHBIX 1ENsAX pa3Butus Poccuiickon @enepanuu Ha nepuon 1o 2030 roxa
u Ha mnepcrnektuBy a0 2036 roma», yrBepxkaeHHble YkazoMm IIpesuaenta Poccuiickoit
®enepanun ot 07 masg 2024 r. Ne 309;

6. OCHOBBI TOCYJapCTBEHHOW mONMMTUKK Poccuiickort ®eneparun B o0nacTu
HUCTOPHUYECKOTO IIPOCBEILEHNUs, YTBEepKACHHbIE YKa3oM [Ipesunenra Poccuiickon denepauuu ot
08 mas 2024 r. Ne 314;

7. IocranoBnenue IlpaButenscTBa Poccuiickoit @denepannu ot 11 oktadps 2023 r. Ne
1678 «OO6 yrBepxkaenun IlpaBun nOpUMEHEHHS OPTaHU3ALMAMH, OCYIIECTBISIOIIMMU
00pa3oBaTeNbHYIO JEATEIbHOCTD, JIEKTPOHHOTO O0yUYeHUsl, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX
TEXHOJIOTHI PU peanu3ai 00pa3oBaTeIbHBIX POTPAMM);

8. ®enepanbHBI TOCYTAPCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT CPEIHETo OOIIero
00pa3zoBaHMs, YTBEP)KIEHHBIN TpHKa3oM MUHHCTEpCcTBa oOpa3oBaHus M Hayku Poccuiickoii
®enepanun ot 17 mag 2012 r. Ne 413;

9. ®enepanbHas oOpa3oBaTenbHas MporpamMma CpeaHero oOmero obpa3oBaHus,
yTBEpXACHHAs IpHKa3zoM MuHucrepctBa npocsenieHus Poccuiickoit ®@epepanuu ot 18 Mmas
2023 r. Ne 371;

10. [Ipuka3z MunucrepctBa npocsenienus: Poccuiickoit @enepaunu ot 09 mast 2024 r.
No 704 «O BHeceHMM HW3MEHEHUW B HEKOTOpbIE MNpHKa3bl MMHHUCTEPCTBA MPOCBEUICHUS
Poccuiickoit @enepannn, kacarmmecs GeaepaabHbIX 00pa30BaTeIbHBIX MIPOTpaMM HAYaJIbHOTO
o0mero o0pa3oBaHus, OCHOBHOTO O0IIET0 00pa30BaHUsI M CPEIHETO 00IIEro 00pa30BaHUY;

1. [Ipuka3 MunuctepcTBa npocsenieHust Poccuiickoii @epeparuu ot 18 uromns 2024
r. Ne 499 «O06 yrBepkaeHn# (peaepanbHOro nepeyHs JIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAaHUIO IIPU PEATU3alui UMEIOIINX FOCYAapCTBEHHYIO aKKPEIAUTALUIO
00pa3oBaTeNbHBIX HPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpexHero oOIIero
o0pa3oBaHUY;

12. ITpuka3 MunucrepctBa npocsemienus: Poccuiickoit @eneparuu ot 22 mapra 2021
r. No 115 «O mopsigke opraHu3alid W OCYIIECTBICHUS OOpa30BaTEIbHOW ACSITEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MporpaMmmaM — 00pa3oBaTelbHbIM IIpOrpaMMaM HadallbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEITHETO OOIIETo 00pa3oBaHUY;

13. [Ipuka3z MunucrepctBa npocsenienus Poccuiickoit @epepaunn ot 05 HOAOps
2024 r. Ne 769 «OO6 yrBepxkacHuH (GeAePATBHOTO MEpedHs YYeOHUKOB, OMYIICHHBIX K
UCIOJB30BAaHUIO  TIpU  pean3allil  UMEIOUIMX  TOCYJApCTBEHHYIO  aKKpEIUTAaLUIO



00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHero oOIero
00pa30BaHUsl OpPraHM3ALMUSAMH, OCYLIECTBISIONIMMH OOpPa30BaTENbHYIO JAEATEIbHOCTh H
YCTAHOBJICHHS IIPEJICIIBHOTO CPOKA MCIIOIb30BaHUS HCKIIOYCHHBIX Y4€OHHUKOBY;

14. [Ipuka3z MunucrepctBa npocsemienuss Poccuiickoit @enepaunn ot 06 HOAOps
2024 1. Ne 779 «O06 yTBepkKIeHUH MEepeyHs JOKYMEHTOB, MOJrOTOBKA KOTOPBIX OCYIIECTBISETCS
NeAarorndyecKuMu pabOTHUKAMHU NP peann3alii OCHOBHBIX 00111€00pa30BaTeNIbHBIX TPOTPAMM,
00pa3zoBaTeNbHBIX MPOTPAMM CPEIHETO MTPOPECCHOHATHPHOTO 00Pa30BaAHUY;

15. [Ipukaz MwunucrepctBa mpocsemnieHus Poccuiickoit @enepanuu oT 28 HOSOps
2024 1. No 838 «0OO0 yTBepKIECHHH TIEpEYHS CpPEACTB OOYYeHHST H BOCIHUTAHMSI,
COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM OOY4YeHHs, HEOOXOAMMBIX IPH OCHAIECHUH
00111e00pa30BaTEIbHBIX OpPraHMU3alUi B IIENAX peau3allid MEPONPHUSATHH TOCyIapCTBEHHOU
nporpammbl Poccuiickoit @enepanun «Pa3Butrue o0pazoBaHMs», HAPaBICHHBIX HA COJEHCTBHE
co3maHuio (co3nanne) B cyobekTax Poccuiickoii denepaiyii HOBBIX (IOTOJHUTENBHBIX) MECT B
00111600pa30BaTEIbHBIX OPraHU3AIMAIX, MOJECPHU3ANIO HHPPACTPYKTYPHI 00IIeT0 00pa3oBaHus,
IIKOJIBHBIX ~CHUCTEM O00pa3oBaHUsA, KpPUTEpPHEB ero (GopMUpOBaHUS U TpeOOBaHUU K
(GYHKIIMOHATLHOMY OCHAIIEHUIO 00111e00pa30BaTeIbHBIX OpraHu3aIuiiy;

16. Canutapuble mnpaBwia CII 2.4.3648-20 «CaHUTapHO-3MUAEMUAOIOTUYECKHE
TpeOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS U OOYUEHHs, OTAbIXa M O370POBJICHUS JETeH H
MOJIOJIC)KH, YTB. TIOCTAaHOBJCHHWEM [JIaBHOrO TOCYZApCTBEHHOTO CAHUTApHOTO Bpayda
Poccuiickoit @enepannn ot 28 ceHTs10pst 2020 1. Ne 28;

17. Canutapusle mnpaBwia u HopMmbl CanlluH 1.2.3685-21 «l'uruenuueckue
HOPMATHBBI U TPeOOBaHMS K OOECIEYCHUIO OE30MacHOCTH W/WIIM OE3BPETHOCTH ISl YeJIOBEKa
(dakToOpoB cpeabl OOUTAHUSI», YTB. IOCTAHOBIEHWEM | JITaBHOTO roCy1apCTBEHHOTO CAaHUTAPHOTO
Bpaya Poccuiickoit ®enepammu ot 28 suBaps 2021 1. Ne 2 (B pemakiuu MOCTaHOBJIEHUS
['maBHOTO TOCYHApCTBEHHOTO caHUTapHOTro Bpadya Poccuiickoit deneparuu ot 30 mexabps 2022
r. No 24);

18. IMucemo I'BY IO «YenstOMHCKUII MHCTHTYT pa3BUTHS oOpa3oBaHUsS» OT 29
anpens 2025 r. Ne 1468 «O HanpaBiIeHUH METOJUYECKUX KOMMEHTapuUeB 00 HM3MEHEHHSX B
OCHOBHBIE 0011e00pa30oBaTeNIbHBIE MPOTPAaMMbl HAYAIBLHOTO OOIIEr0o, OCHOBHOTO OOIIET0o U
CpeaHero o0IIero oopa3oBaHuMY;

19. [Tucemo I'BY IO «YensOWHCKHMI WHCTUTYT pa3BUTHS oOpazoBaHHs» OT 29
ampenst 2025 1. ot 23.06.2025 No 5780 «OO0 OCOOCHHOCTSAX pealu3alid OCHOBHOM
00111e00pa3oBaTeIbHON IPOTPAMMBI CpeiHero obmero odpazoBanus B cooTBeTcTBUU ¢ PI'OC n
®DOII cpennero obmiero oopazoanus B 2025/2026 yaeOHOM TOIy».



IMpuioxenue 2

Y4eOHO-MeTOANYECKUIT KOMILJIEKC MpeAMeTHOM o001acTh «EcTecTBeHHO-HAYyYHbIE
npeamMeTb» Ha 2025/2026 yueOHblii rog

Kuaace YyeOHukKk MeTtoanuyeckoe U JTUIAKTHYECKOE o0ecreueHue

10 | Xumusa, 10 xkmacc/ | Xumusa(6a30BbliiypoBeHb). Peannzanus o0Opa3oBaHwUs:
I"abpuensu 0.C., | meToguueckoe mocobme s yuutens / Kasepuna A. A.,
OctpoyMoB N.I'., | Ilmuyruna I'.B.; nmox pen.l’. B. Ilnuyrunoi. M. : ®I'BHY
Crnankos C.A., | «daCTUTYT CcTparteruu pa3BuTus oOpazoBanus PAO», 2022
AKIIMOHEpHOE 81 c.:um.
0011eCcTBO
«M3narenbCcTBO

«IIpocsemienne»,2021 r

11

Xumus, 11  xmace/
I"abpuensu 0.C.,
OctpoymoB nr.,
Cnankos C.A,
AKUHOHEpHOE
0o01IecTBO
«31aTenbCTBO

«IIpocsenienne»,2021r.

Xumusi(6a30BbIYpOBEHb ). Peanuzanus o0Opa3oBaHwUs:
Meroandeckoe mocobue s yumrens / Kasepuna A. A.,
IInuyruna I'.B.; mox pen.I'. B. Ilmuyrunoi. M. : ®I'GHY
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VY4yeOHO-METOOANYECKNIT KOMIUIEKC @O0 XHMHHA IIOJIHOCTBIO

COOTBETCTBYET TpeOOBaHUAM

®denepanbHOTO rOCyIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHIAPTA CPETHETO OOIIETO 00pa30BaAHMUS,
BXOJIUT B (eficpaIbHBIN MepeueHb YIeOHUKOB M yueOHBIX mmocoouit Ha 2025/2026 yueOHbIN ro1 U
obecrieunBaeT peaau3anuio padboueii mporpaMmel.




XapaKkTepUCTHKA OLEHOYHBIX MATEPHAJIOB

IInanupoBaHue KOHTPOJIS U OLCHKH 3HAHUI yYalUXCs

IMpuioxenne 3

10 xxacc
Tema KommuecTBo KommuecTBo KommuecTBo
4acoB KOHTPOJIBHBIX 1a00paTOPHBIX
pabor pabor
1. TeopeTnueckne OCHOBBI 3 - -
OPraHN4YeCKON XUMHH
2. YrieBoaopo bl 13 1 1
3. Kucnoponcoaepxaniue 13 2 1
OpTraHUYECKUE COCAMHEHUS
4. Azotconepxaiiue opraHu4ecKue 2 - -
COEIUHEHUS
5. BeICOKOMONEKYISIpHbIE 3 - -
COEIUHEHUS
Hroro 34 3 2
11 kaacc
Tema KonmuectBo yacos KommuecTBo KommnuectBo
KOHTPOJIBHBIX 1a0opaTOPHBIX
pabort pabor
1.Teoperrueckue OCHOBbI XuMuu | 13 1 1
2. Heopranuueckast Xumust 17 1 2
3. XuMus 1 )XKu3Hb 4 0 0
Hroro 34 2 3

B xone m3ydenust kypca xumuu 10, 11 kimaccoB mpeaycMOTpeH TEMaTHUYECKMM UM HUTOTOBBIN

KOHTpPOJIb B (bopMe TCMATUYCCKUX TCCTOB, CAMOCTOATCIIbHBIX, IMPOBCPOYHLIX W KOHTPOJIbHBIX

pabor.
M cTOYHNKH OLICHOYHBIX MATEPHAIOB
Nen/n | HasBauune ABTOD Brixonnsie
JTAHHBIE
l. | Xumus. 10 xmacc:  koHtpoibHble  u | O.C.I'abpuensH M.:
MIPOBEPOYHBIC paboTsl K y4eOHUKY Hpoda,2019.-
O.C.I'abpuensna «Xumus. 10 kmacc. ba3oBbrii 253
YPOBEHbY
2. | Xwmmsa. 11 xmace:  koHtponbHble  u | O.C. I'abpuensn M.: Hpoda,




MIPOBEPOYHBIC paboThI K YUCOHHUKY 2019.-220.
O.C.l'abpuensna «Xumwus.l1 kmacc. bazoBbrit
YPOBEHB»
3. | KonTekcTHble 3amaun ¢ MexnpeaMerHsiM | Acanosa JI.A. XUMHSA B LIKOIJIE.
coJiepKaHUEM —2018. - Ne 2. —
C. 14-20.

[IpencraBnennsie B paboueil mporpamMme OIEHOYHbIE MaTepHalibl COOTBETCTBYIOT TPeOOBAHUSIM

OI'OC u BXOIAT B NEpeyueHb

OpTraHHU3aIUi, OCYIIECTBISIFOIINX BBIMTYCK Y4eOHBIX MOCOOUH,

KOTOpPBIE JIOMYCKAIOTCS K UCIIOJIb30BAHUIO MIPH Peau3alii MPOTrpaMMbl 10 XUMUH  CPEIHETrO

o0riero o0pa3oBaHusl.
HNuTepHeT-pecypesbl

1. OI'BY «DenepasibHbl HHCTUTYT OLIEHKU KauecTBaoOpazoBaHus» https://fioco.ru/

2 HanmonaneHble ncciaenoBaHus KadecTBa oopazoBanus https://www.eduniko.ru/

3 Odunmansuslii caiit BITP na muiatdopme Cratl panhttps://vpr.statgrad.org/

4. OI'BY «DenepanbHbIA HHCTUTYT MIEAArOrMUECKUX H3MepeHui» http:// www.fipi.ru/

5. lentp omenku xkadectBa o00pazoBaHua®I'BHY «MHCTHTYT cCTparerum pa3BUTHS
obpazoBanust PAO» http://www.centeroko.ru/.

[IpencraBneHHple B paboyeid MporpaMMe OIEHOYHBIE MaTepHallbl COOTBETCTBYIOT
tpeboBanussM OI'OC u BXOIAT B MIEpEeYeHb OPTraHU3AlNNA, OCYIIECTBISIONINX BBITYCK YIeOHBIX
MOCOOMH, KOTOPBIC JIOMYCKAIOTCS K UCIOIB30BAHUIO MPU PEANH3AIMA  TPOTPaAMMBbI TI0 XUMHUHU
cpenHero (MoxHoro) obmero obpa3zoBaHUsI.




Peanuzayusa padoueit npozpammul yueoHo2o npeomema 0Jis 00y4arOuuxs ¢
0ZPAHUYEHHBIMU 803MONCHOCIMAMU 300P06bA

Peanuzamus pabodeii mporpaMmsl 11T 00YYaIOMUXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI COOTBETCTBYET COJICPIKAHUIO pabodel mporpamMMsl 1o (GU3MKe ¢ y4eToM TpeOOoBaHUMN K
MJIaHUPYEMBIM pe3yJibTaTaM OCBOCHHUSI ydeOHOro mpeamera. [Ipu 3TOM  CKOPPEKTHPOBAHBI
OIICHOYHBIC MaTepUajibl B YaCTH 00beMa 3aJaHu IS BHITOJTHCHHUS M BpeMs BBITONHEHUS. [Ipu
noabope comepkaHus 3aHATHH mo (u3uke i ydamuxcs ¢ OB3  yduuTeiBaroTcs, ¢ OgHOU
CTOPOHBI, TMPHUHIMI JOCTYMHOCTH, a C JPYrol CTOPOHBI, HE JOMYCKAIOTCS W3JIUIIHETO
ynpouieHus matepuana. CojaepkaHue CTaHOBHUTCS S()QPEKTUBHBIM CPEICTBOM aKTUBHU3AINH
yu4eOHOM JIeATENHbHOCTH B TOM CIydae, €CIId OHO COOTBETCTBYET IICUXUYECKHM,
WHTEJUICKTYaJIbHBIM BO3MOYKHOCTSIM JETEH M X MTOTPEOHOCTSIM.

B xoxe oOydeHHs (U3MKHA NMPUMEHEHHE CPEACTB aKTHBU3ALMHM YYCOHOW IEATEIBHOCTH
SIBJISICTCSI HEOOXOIMMBIM YCJIOBHEM YCITEIITHOCTH TIpoliecca 00ydeHus mKkoiapHuKoB ¢ OB3.

IIpu pabGore Cc OOy4JaroumMMHCs C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBS
coOJTI01at0TCs OOIITME TPUHITUIIBI U TTPaBUJIA!

1).uHAMBUTYaTBLHBIN MTOJIX0/ K KOKJIOMY YUCHUKY;

2).MpeoTBpAIllEHUE HACTYIJICHUS YTOMJICHHS, HCIOJB3YS IJIi 9TOTO pa3HOOOpa3HbIe
cpeacTBa (YepeloBaHUE YMCTBEHHOW M MPAKTUYECKOW JEATENbHOCTH, MPETOAHECCHUE
MaTepuaia HeOOJBIIUMH JT03aMHU, UCIIOJIb30BAHNE MHTEPECHOTO U KPACOYHOTO JUIAKTHYECKOTO
MaTepuaia U CPeJICTB HATJISTHOCTH);

3).MCIIONTb30BaHWE  METOJOB, AKTHBU3HPYIOUIUX  IMO3HABATEIBHYIO  JICATEIBHOCTH
yUalxcs, pa3BUBAIINX UX YCTHYIO M NMHUCHMEHHYIO Peub U (HOPMHUPYIOIIMX HEOOXOIUMBIC
y4eOHbIC HABBIKH,

4).1posIBIICHUE TEarOrMUecKoro TakTa. IlocTossHHOE TOoOoIIpeHue 3a MajeHine yCIexXu,
CBOEBPEMEHHAss M TaKTHYECKas IOMOIb KaXIoMy peOEHKY, pa3BUTHE B HEM BEphl B
COOCTBEHHBIE CHITBI 1 BO3MOYKHOCTH.

D¢ heKTUBHBIMU TIPUEMaMH  BO3JCHCTBHUS Ha SMOLMOHAJIBHYIO M MO3HABATEIBHYIO chepy
JETeH ¢ OTKIIOHEHUSIMU B PA3BUTHHU SIBIISIOTCS:

- ITPOBBIC CUTYAIIUU;

- MUIAKTUYECKUE WTPBI, KOTOPHIE CBS3aHBI C MOWCKOM BHJIOBBIX M POJOBBIX MPHU3HAKOB
MIPEAMETOB;

- UTPOBBIE TPEHUHTH, CIIOCOOCTBYIOIIHNE PA3BUTHIO YMEHUS O0IIATHCS C APYTUMU;

- TICUXOTUMHACTHKA M peJlaKcalys, TO3BOJISIONINE CHATHh MBIIICYHBIC CIIa3Mbl U 3aKUMBI,
0CcOOEHHO B 00JIACTH JIUIIA U KUCTEH PYK.



IMpuaoxenne 5

Peaﬂumuuﬂ HAUUOHAIbHbIX, DECUOHAIbHbIX U IMHOKY/IbmMYPHbBbLX ocobennocmeil npu
Uu3yueHuu xumuu

Peanu3anusi pernoHaIbHOTO CONEPIKAaHUS B MPETMOJaBaHUN XUMUU TO3BOJSET MOBBICHTH
3HaYUMOCTD IIpeIMEeTa U NMPUBJIeYb K HEMY BHUMaHHE y4alluXcs, TOMOTaeT B peleHuu IpodiemM
npoOpHUEHTAIINY; PACIIUPSET U YIIyOJIsieT 3HaHUS YYalIUuXCs O POAHOM TOPOE; BOCITUTHIBACT
y ydalmuxcs YyBCTBO MAaTpUOTU3Ma U TPAXKIAHCKON OTBETCTBEHHOCTH; IOBBIIIAET
pPe3yIbTaTUBHOCTh OOYUYCHHS M KaUeCTBA YCBOSHUS MaTepHaa.

PernonanbsHoe conepkaHue npeaMera BBOAUTCSA MPU U3YUYEHUU MPUMEHEHUS, CBONCTB U
MOJIyYEHHUS BEIIECTB, PEIICHUH 3a/1a4.

Ha Marepuane »/eKTHBHOrO Kypca peaqu3yloTcs y4eOHbIe MPOEKThI, OTpa)aroliue
peruoHanbHble 0coOeHHOCTH YenssOMHCKOI 006J1acTh 1O CIIEAYIONIMM HalpaBJICHUSM.

— OcobeHHOCTH COBPEMEHHOT0 pa3BuTHs YenssiOnHckoii o0nacTu kak yactu Poccun.

— Poap xuMuu B pa3BUTHH PETHOHA.

— Xwumuyeckue pecypchbl UenssOnHckoi 001acTy.

— IIpoGnemsl pa3BeakHd U TOOBIYN MOJIE3HBIX HCKOMAEMBIX.

— OcCHOBHBIE XMMHUYECKHE IPOU3BOJICTBA: ChIPHE, TEXHOJIOTUH, TPOLYKIIHS.

— TlepcrieKTUBBI pa3BUTHSI XUMUUECKOU MPOMBIIIIICHHOCTH B YensiOMHCKO# 001acTH.

— KagecTBO mpupomHOW Cpeabl U COCTOSHHE MPUPOIHBIX pecypcoB YenssOmHCKON
obnacTtu.

— BiusHue TpOMBINIIEHHBIX 30H HA KaY€CTBO IPUPOTHOM Cpebl.

— Okonoruyeckue npoodaemsl YenssOMHCKOI 006J1aCTH U YT UX PELICHHUS.

— XUMHUYECKOE 3arps3HEHUE B IMPOMBINUICHHBIX TOpPOJaX M Tocenkax YenssOmHCKOH
o0macTH.

— KonTpomns 3a cocTostHuEM BOJIBI, BO3IyXa, TOYB UeassOMHCKON 00J1acTH.

— T'ocynapctBenHoe peryaupoBaHue OXPAaHBI OKpYKaromIeH Cpelsl u
MIPUPOIOTIONB30BaHMs UenssOMHCKOH 001acTH.

— OCHOBHBIE TPOMBIIIIJICHHBIE KOMIUIEKCH UensiOnHCKOH 001acTH.

— Tlpodeccun, cBsi3aHHBIC C XUMHUEH B PETHOHE.

— By3bl UensOuHckoi 007aCTH, TO3BOJISIONINE MOTYYUTh MPOGECCHI0 ¢ XUMUYECKON
HaIPaBIEHHOCTHIO.

IMpuaoxenune 6
Peanu3zanus BoCHUTATEIbHOI0 MOTEHMAJA Y4eOHOI0 MpeaMeTa « XMMHS» HA YPOBHE
cpeaHero o01ero o0pa3zoBaHus

BocnurarenbHblii DOTEHIMAI TPEAMETA «XUMUSD) PEATU3YETCS Yepes:

e (QopmupoBaHHE TpeACTaBICHUE OO0 YyCTpOHCTBe MHpa, (POPMHUPOBAHHUE OCHOBHBIX
¢yHaaMeHTaNbHBIX ~ MH()OPMAIMOHHBIX  3aKOHOB, yYMEHHE HX aHAJU3UPOBATh,
UHTEPIPETHPOBATH, IPUMEHSTh, YMETh IIPOTHO3UPOBATH PA3BUTHE CUTYAllUH U HAXOIUTh
IyTH PELICHUS;

e peaaM3anuio HCTOPHYECKOTO HOAX0/a, KOTOPBIH TTO3BOJISIET PacKpHITH
comepxanue nHOOpMATUKH, KaK COCTaBHOM YacTh MupoBoil 00IIedeoBeuecKon



KYJIBTYpBbI, a TAaK)Ke MI0Ka3aTh yyaluMcs oOIie 3aKOHOMEPHOCTH U IPUHLIUIIBI HAYYHOTO
MO3HAHMS;

PacKpBITUE YEIOBEYECKOTO CMBICNa Hayku o [lpupoje, Tak Kak HUCTOpH3M (OPMUPYET
HAyYHOEC MHUPOBO33PEHUE, pa3BUBACT HHTEpPEC K HAyKe, CIOCOOCTBYET MOBBIIICHUIO
KauecTBa 3HAHHM, MOMOTaeT HPAaBCTBEHHO BOCIUTHIBATH YUYAIIMXCS, COBEPIIICHCTBYET
METOJUKY MpenoiaBaHus HHHOPMATUKH;

000CHOBaHHE HAay4YHOTO, (GHUIOCO(DCKOTO W METOAOJOTUYECKOr0 3HAYCHHUs Y4eOHOTO
MaTepuaia U BBISIBIEHHE €0 BaKHOCTH; PACKpPHITHE LIEHHOCTHBIX aCIIEKTOB XMMHUHU KaK
HAyKH; aHaJu3 I[EHHOCTH CaMOM »HW3HH M MpoOJIeMbl caMoOpealu3aluu JUYHOCTH
YelloBeKa Ha IPUMepaxX TBOPUYECTBA BBIJAIOIIUXCS YUEHBIX — XUMHUKOB, a CIEI0OBATEIILHO
BOCTIMTaHHE MMATPHOTU3MA, TIPEIKIE BCETO, CBA3aHO C BOCIIUTAHUEM OJIaroJJapHON MaMsITH
K TePOMYECKOMY MPOIIIOMY HAIIEro Hapoaa;

dbopMUpOBaHHE COBPEMEHHBIX HAYYHBIX B3[JIAI0OB HA JKOJIOTHYECKUE MPOOIIEMBI,
NOHMMAaHWE HMX 3HAYMMOCTH B YCIOBHUSX CTPEMHUTEIHHO pPAa3BUBAIOLIEIOCS B MHpPE
HAyYHO-TEXHUYECKOT0 Tporpecca, IOKa3blBaTh HAyyHO OOOCHOBaHHBIE CIOCOOBI
YMEHBIIEHUS BPEIHOTO BO3JACHCTBHUS XO3SMCTBEHHON EATEIIBHOCTH 4YEJIOBEKa Ha
IPUPOY, 3HAKOMCTBO YyYalIUXCS C COBPEMEHHBIMH METOJaMU HM3y4EHUS U OXPaHbI
IPHUPOJIBI, 0000IIUTE OTYyYEHHBIC HA IPYTUX YPOKaX 3HAHUS;

pelIeHne 3aa4, HHTEPECHBIX MO COACPKAHUIO, OOTATBIX UACSIMH, UMEIOIINX HECKOJIBKO
CIoco0O0B pelIeHus, KOTOPBIE BHIMOIHSIOT HA YPOKaX ydalluecs, B TOM YUCIIE U PEIICHUE
3a/1a4 C 9KOJOTHYECKHM COJIEpPKaHHWEM, KOTOpPBIE Y YYallUXCsS BBI3BIBAIOT OOJBIION
UHTEPEC;

MpUBJICYCHHE BHUMAaHUS O0y4YaIOIUXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax
SIBJICHHM, OpraHU3alHi0 MX PabOThI C IMOJTy4aeMOH Ha YpOKE COLMAIBHO 3HAYMMOM
nHpopMmaled — WHHUIIMUPOBAHHWE €€ OOCYXKICHHS, BBICKAa3bIBAaHUS OOYYAIOIIMMUCS
CBOET0 MHEHHUS IO €€ MTOBOJY, BBIPAOOTKH CBOETO K HEW OTHOIICHHUS,

JEMOHCTPAIMIO O0yJYaIOUIUMCS TIPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO MOBEACHUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUsT U 0OPOCepACYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTSHUS, 3a[a4 JJIs PEUICHUs, MPOOJIEMHBIX CUTYyaluil IIsl 00CYXIEHUs B
KJacce;

NpUMEHEHWE Ha YpPOKaX HWHTEPAKTUBHBIX (GopM paboThl ¢  OOydYarOIIMMUCS:
MHTEJJIEKTYaIbHBIX UTP, CTUMYJIMPYIONIIUX TO3HABATEIbHYI0O MOTHUBAIIMIO 00Yy4aIOIIUXCS;
TUAAKTHYECKOro TeaTpa, TJe IOJyuyeHHble Ha YypOKE 3HAaHMSI OOBITPHIBAIOTCA B
TeaTpaJbHBIX MOCTAHOBKAaX; JUCKYCCHUM, KOTOpBIE JalOT O0YyYaroIIMMCS BO3MOXKHOCTh
nproOpecTH OMBIT BEACHUSI KOHCTPYKTUBHOTO AMAJIOra; IPYNIOBOM pabOThl MK pabOThI
B MapaxX, KOTOpbIE ydaT OOYYaroIIMXCsS KOMAaHIHOW paboTe W B3aUMOJCUCTBUIO C
JPYTUMH 00y4aroIIMMHUCS;

WHUIIUUPOBAHUE U TOJJIEPKKY HCCIEAOBATENbCKON IEITENLHOCTH OOYyJaroluxcs B
pamMKax peanu3aluy UMH UHIUBUIYaTbHBIX U TPYIIOBBIX UCCIEA0BATEIbCKUX MPOECKTOB,
YTO JacCT 00y4YaroIMMCsI BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSATEIHHOIO PEIICHUS
TEOPETHYECKOM MPOOJIEMBbI, HABBIK TEHEPUPOBaHUS U OGOPMIICHHUS] COOCTBEHHBIX HJICH,
HaBbIK YBaKUTEIHHOTO OTHOLICHUS K UYXXHUM HJeIM, OPOPMIICHHBIM B paboTax APYTruUx
UCClIeIoBaTeNel,  HABBIK  MYOJWYHOTO  BBICTYIUICHUS — Tepel  ayIuTOpHueH,
apryMEHTUPOBAHMS U OTCTaWBAHUS CBOCH TOUKU 3PCHHUS.



Mpuaoxenne 7
DopMHupoBaHHe (PYHKIHUOHAJIBHON 'PAMOTHOCTH Ha YPOKAX XUMHHU

OYHKIIMOHATBHO TPAMOTHBIN YEJIOBEK — ATO YEJIOBEK, KOTOPBIA CIIOCOOEH MCIOJIb30BaTh
npno6peTaeMble B TCUCHUC XU3HU 3HAHUA, YMCHUSA, U HABBIKHW Ui PCIICHHUA MAKCHUMAJIBHO
HIMPOKOTO JHara3oHa >KU3HEHHBIX 337a4 B PAa3IMUHBIX cdepax 4YeloBEUYeCKOW IesITebHOCTH,
OOIIeHUs! ¥ COLUHUAIBHBIX OTHOUIeHUH. [loBblmeHHE YpOBHS (YHKIMOHAIBHOH TPaAaMOTHOCTH
oOydJaronuxcst 00ecreuynBaeTcs:

o 32 CYeT JOCTWKEHHs IUIAHUPYEMBIX IHPEIMETHBIX, METANPEIMETHbIX H
JUYHOCTHBIX PE3YyJIbTaTOB;

o peanu3anmuen CUCTEMHO-AESITEIbHOCTHOTO IOIX0A4;

L4 PCHICHUCM PA3JIMIHBIX y‘lGGHO-HOBHaBaTe.HBHBIX u y‘lGGHO-HpaKTH‘{eCKI/IX 3ajJad.
B xauecTBe OCHOBHBIX COCTaBJIAAIOIIIUX q)YHKHHOHaHBHOﬁ rpaMOTHOCTH BBIJICJICHBI HICCTh!:

J MaTeMaTH4ecKasi TPaMOTHOCTb;
J YUTATENbCKask TPAMOTHOCTb;

J €CTECTBEHHOHAYYHasi TPaMOTHOCTH;
o ¢uHaHCOBast TPaMOTHOCTb;

J rio0anbHbIe KOMIIETEHINH;

J KpPEaTHBHOE MBIIIJICHHUE.

['maBHO# XapaKTePUCTUKON Ka)JI0M COCTABISIONIEH SBISETCS CIOCOOHOCTh JIEHCTBOBATH
U B3aUMO/JICHCTBOBATh C OKPY>KAIOLUIUM MUPOM, pellasi IpU 3TOM pa3HOOOpa3HbIe 33a4u, B TOM
YHCclie U Ha ypoKaxX HH(POPMATUKH.

MartemaTruyeckasi TpPaMOTHOCTbL — 3TO CIIOCOOHOCTh HWHAMBHAYYMa MPOBOAMTH
MaTeMaTHYECKUE PACCyKICHUS u (OPMYITHPOBATH, IPUMEHSITh, HHTEPIPETUPOBATH MATEMATUKY
JUIsL pelieHuss mnpobiieM B pa3HOOOpa3HbIX KOHTEKCTax peajdbHOro Mupa. Ha ypokax
UHPOPMATUKU TIpelJiaraeTcsi pemarb ydeOHble 3a/1aud, OJIM3KHE K peajbHbIM IpoOJIeMHbIE
CUTYalluH, MPeICTaBICHHbIE B HEKOTOPOM KOHTEKCTE U pa3peliaeMble TOCTYIHBIMU yYalleMycs
CpEeICTBAMU MATEMaTHUKHU. YUWUTEIbh MPEACTABISET Ha YypPOKE OCOOCHHOCTH U DIEMEHTHI
OKpYyKarollel 00CTaHOBKH, IPEJICTABICHHBIEC B 33/IaHUU B paMKax IpejiaraéMoi CuTyaluu. Tu
CUTYaIlUU CBSI3aHBI C PA3HOOOPA3HBIMU ACMIEKTAMHU OKPYXKAIOIIEH ®KU3HU U TPEOYIOT JIJIsi CBOETO
pertieHus OoJbIel NI MEHBITIEH MaTeMaTH3aI|H.

YurareJbckas TIPaMOTHOCTh — OJHA W3 BAXHEWIIUX COCTABIAIOMIUX OLIEHKH
(GYHKIIMOHATBHOW TPaMOTHOCTH MIKONbHUKA. [IpemMeToM peanusamnuul sIBISETCS YTCHHE Kak
CJIO)KHOOPTaHM30BaHHAs JEATEIbHOCTh [0 BOCIPHUSATHIO, MOHMMAHHIO U HCIOJIb30BAHUIO
TEKCTOB. B mpenonaBanuu nHHOpMAaTHKH HEOOXOIUMO YAETATH 0c000€ BHUMAHUE 3HAYUMOCTH
YMEHHM, CBA3aHHBIX KaK C MOHMMAaHHUEM MPOYMTAHHOIO, TaK M C Pa3BUTHUEM CIIOCOOHOCTH
MPUMEHSITH MMOTYYCHHYIO B TIPOIECCEe YTEHUSI MH(DOPMAIIUIO B PA3HBIX CUTYaIUsAX, B TOM YHCIIE
B HECTAHJIaPTHBIX.

Jyis Toro 4ToOBbI YeIOBEK MOT B TOJHOW Mepe Y4acTBOBaTh B KH3HU OOIIECTBA, MY
HEOOXOOUMO YMETh HaXOJUTh B TEKCTaX pa3inyHyl0 HHPOpMAIUIO, MOHUMATh W
aHAIM3UPOBATh €€, YMETh MHTEPIPETUPOBATH M OICHUBATh MPOYHTAHHOE. B coBpeMeHHOM
0o0pa3oBaTeIbHOM  MPOCTPAHCTBE  IIKOJBHUKY  HEOOXOAMMO  IMOCTOSHHO  MPOSIBISTH
CIIOCOOHOCTh HAXOJIUTh MH(OPMAIIMOHHO-CMBICIIOBBIC B3aHMMOCBSI3H TEKCTOB Pa3HOTO THUIIA H
dbopmara, B KOTOPHIX MOAHUMAETCS OJHA M Ta XK€ MpobiieMa, COOTHOCHUTh MH(OpMAIUIO W3
pPa3HBIX TEKCTOB C BHETEKCTOBHIMHU (DOHOBBHIMU 3HAHUSIMH, KPUTHYECKH OIICHUBATh
nH(pOpMaIUIO U AeNaTh COOCTBEHHBIN BBIBO/I.

EcTrecTBeHHOHay4YHasi T[PAMOTHOCTDb — 3TO CIIOCOOHOCTD YeNIOBEKa 3aHUMaTh aKTUBHYIO
TPaXXTAHCKYIO TMO3HIIUIO 0 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH
HayKaMH, H €ro TOTOBHOCTh HHTEPECOBAThCSl  €CTECTBEHHOHAYYHBIMU  UJCSIMH.
EctecTBeHHOHay4YHass TpPaMOTHOCTh Ha YpokKax WH(POPMATUKUA pPA3BUBAET CIIOCOOHOCTH



YCJIOBCKA IPHUMCHATH CCTCCTBCHHOHAYYHBLIC 3HAHHMA W YMCHHA B PCAIBHBIX KHW3HCHHBIX
CUTyallusixXx, B TOM HYHUCIIC B ClIy4dasaX O6Cy)K,Z[€HI/I$I O6IJ_I€CTBGHHO 3HAYMMBIX BOIIPOCOB,
CBA3aHHBIX C MPAKTUYCCKUMU ITPUMCHCHUAMU ,I[OCTI/I)KCHI/Iﬁ CCTCCTBCHHEBIX HAYK.

Kommnerenninn EHI™ 1 Tpe6oBanuss ®I'OC COO k o6pa3oBaTeIbHBIM pe3ybTaTaM

Komnerennuu EHT

Tpe6oBanust dIrocC COO K
00pa3oBaTeJIbHBIM pe3yJbTaTamM

Hayuynoe oObsicHeHHE SIBIICHHH, BKJIIOYas:
IIPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HAHUM IS
OOBSICHEHUSI ~ SIBJICHUH; HCIIOJIIb30BAaHUE U
CO3/1aHUEO00BACHUTENBHBIX MOJIENIEH; 1 AP.

Coznmanue, TpUMEHEHHE M MpeoOpa3oBaHUE
3HaKOB M CHMBOJIOB, MOJICJIIEH M CXeM JUIs
peleHus y4eOHBIX U IMO3HABATEIBHBIX 33]a4
(memanpeomemHuwlil pe3yiomam

o0bpazosanus).

ITonnmanue OCHOBHBIX ocobenHocTelt | OBnazeHue HAYYHBIM TMOAXOJOM K PEIICHHUIO
€CTECTBEHHOHAYYHOTO WCCIICIOBAHMS, | pA3NIUYHBIX ~ 3a/lad; OBJAJCHHE YMEHUSIMU
BKJTFOYAS: dbopMyIupoBaTh TUTIOTE3bI (obwue
pacrio3HaBaHue ¥ (OPMYIUPOBAHUE MEIU | npedMemuble pe3yrbmamaol usyyeHus
JTAHHOTO UCCJIeI0BAHMS; ungopmamuxu). [Ipunobperenue OTbITa

BBIIBIDKEHUE OOBACHUTENIBHBIX THIOTE3 U
OpeUIOKEHHUE  CIIOCOOOB  HMX  TPOBEPKH;
MPEIOKEHUE WA OIIEHKA CITIOCOO0B HAYYHOTO
MCCJIEIOBAHMS IAHHOTO BOIIPOCaA.

NPUMEHEHUS HAYYHBIX METOAOB ITO3HAHUS
(npeomemHuulil pe3yibmam usy4eHus XUMul).

Nutepnperanusa JaHHBIX W HCHOJb30BaHUE | OmnpeneseHue MMOHSATHH, Cco3JaHue
HAyYHBIX JIOKA3aTE€NbCTB JJs TOJY4YeHUs | 000OIICHMIHA, YCTaHOBJICHUE aHAJIOTUM,
BBIBOJIOB, BKJIIOUAs: aHAJIW3, WHTEPHIPETALHIO | KIaccu(UKanus, YCTAaHOBICHUE MPUIHMHHO-
JAHHBIX n HOJIy‘-IeHI/IG COOTBeTCTByIOH_II/IX CJIICACTBCHHBIX CBHSGﬁ, HOCTpOGHI/Ie

BBIBOJIOB; TIpeoOpa3oBaHWe OAHOW  (POpMBI
MMPEACTAaBJIICHUA JAaHHBIX B IPYTI'YIO, U 1P.

JOTUYECKUX PACCYKICHUW, YMO3aKIIOUYECHHI
(MHIyKTUBHBIX, NEAYKTUBHBIX U MO aHATOTHH)
MW TIOJIyYCHHE BBIBOJIOB (Memanpeomemubiii
pesynvmam o00pazoeanus).

Omnenka pe3yiIbTaToB IKCIEPUMEHTOB,
MMpEaACTaBJICHUC HAay4YHO OGOCHOB&HHBIX
apryMEHTOB  CBOMX  JICUCTBUH  (0oOwue

npeomMemnule pe3yabmamol U3y4eHus Xumuu,).

Xumusi, 0coOEHHO B COBPEMEHHYIO HH(POPMALMOHHYIO 3TO0XY, AOJKHBI MPETOAaBATHCS
HE KaK OrPOMHBIN Ha0Op CBEACHUH, TPeIHA3HAYCHHBIN IS 3aIIOMUHAHUS, a KaK JCHCTBEHHBII
I/IHCprMeHT IIO3HAHUS MI/Ipa.

duHaHcOBasi TPAMOTHOCTb - CIIOCOOHOCTh JIMYHOCTH TPUHUMATH pa3yMHEIE,
nesniecooOpasHble pelIeHus], CBsI3aHHbIe ¢ (PMHAHCAMU, B PA3IMYHBIX CUTyalUsX COOCTBEHHOMN
KU3ZHEACITEIIPHOCTA. ODTH PEHICHUS KACAIOTCA W CETOHSNIHErO ONBITa YYaIlUXCS, U HUX
Onmmkaiinero Oyaymero (OT MPOCTHIX PELICHUH MO MOBOAY PAacXOJOBAaHHS KapMaHHBIX JCHET
JI0 PEIICHHI, UMEIOIIMX JIOJITOCPOUYHbICe (DMHAHCOBBIC TOCIEICTBHUSA, CBA3aHHBIX C BOIPOCAMH
oOpa3oBaHus U pabOTHI).

I'mo6ajibHO KOMIETEHTHAasl JUYHOCTD - YCIOBEK,
BOCHpI/IHI/IMaTB MCCTHBIC 148 I‘JIOGaHBHBIe HpOGHGMBI 148 BOHpOCBI MemeanypHoro
B3aMMOJICHCTBUS, TOHUMATh | OLICHUBATh PA3JTMYHBIC TOUKH 3pEeHUST 1 MHPOBO33PCHHUS,
YCHGH_IHO n yBa)KI/ITe.HBHO BSaHMOHGﬁCTBOBaTB C ,Z[pyFI/IMI/IJHOI[LMI/I, a TakKXKE€ OTBECTCTBCHHO
JIEHCTBOBATh JJIsi OOCCIEUYCHHUS YCTOMYMBOTO PA3BUTHS W KOJUIEKTUBHOTO OJIaromoJIyqws.
I'moGanpHy0 KOMIETEHTHOCTH (TJI00ATbHBIC KOMIIETEHIIMH ) MOKHO pacCMaTpUBATh KaK
crenuduaeckuii  000COOJEHHBIN IIEHHOCTHO-UHTEIPATUBHBIM KOMIOHEHT (PYHKIIMOHATHHOM

KOTOPBIT croco0eH




rPaMOTHOCTH, HMEIOUINI COOCTBEHHOE MPEAMETHOE COJIep’KaHue, IEHHOCTHYIO OCHOBY H
HalleJICHHbI Ha (OpMHUpPOBaHME YHHMBEpCAJIBHBIX HaBBIKOB. Ilapamokc QopmupoBaHus
r1100aMbHOM KOMIIETEHTHOCTH Kak 0a30BOTr0 JMYHOCTHOTO 00pa30BaHusl CBA3aH C TOHUMaHUEM
€€ OTKPBITOr0, HE3aBEPIIEHHOTO COCTOSHUA. OMOCPEJOBAHHO 3TO BBIPAXKAETCS B IMOCTOSHHON
FOTOBHOCTU TIJIOOQJbHO KOMIIETEHTHOTO 4eJoBeKa K IepepadoTKe JIOMOJHUTEIBHON
uHpOpMALlUK, K [OJyYCHHIO HOBBIX 3HAHMH O MUPE U COIMATIBHBIX B3aUMOJICHCTBHSIX,
MO/l BIMSIHUEM KOTOPBIX MOXKET MEHSTHCS MPEACTABIEHUE O COOTHOIIECHHWU TJI00aNbHOTO U
JIOKaJIbHOTO, O IIEJIEBBIX YCTAHOBKAaX CAMOCTOSITEIbHON AEATENIbHOCTH U KOMMYyHUKauuid. C
JIPYrol CTOPOHBI, CTAOMJIBHOCTH TJIOOQJIBHOM KOMIIETEHTHOCTH CBsi3aHAa C €€ IEHHOCTHOM
OCHOBOH: HAINPaBICHHOCTbIO HA I[MOHMMAHHE IIGHHOCTH JIpyroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOIIEHUE K OKPY>KAIOILIHM.

KpeatnBHoe MbllLIeHHe - CIIOCOOHOCTh NPOAYKTHBHO Yy4YacTBOBaTh B IIpoOLiecCe
BbIpa0OTKM, OLEHKHM M COBEpIICHCTBOBAaHWMU WJEH, HampaBlICHHBIX Ha I[OJy4E€HUE
WHHOBAIIMOHHBIX M 3()()EKTUBHBIX PEIICHUH, HOBOrO 3HAHUSA U AIPQPEKTHOTO BBIPAKCHHUS
BooOpaxkeHusi. KpeaTuBHOe MbllieHHE Ha WH(OPMATHKE MOXKET MPOSIBIATH ceOs pa3HbIMU
crioco0amu: B BHUJI€ HOBOHM WeH, MPUBHOCAIICH BKJIAJ B HayyHOE 3HAHUE; B BUJE 3aMblciia
9KCIIEPUMEHTA sl POBEPKH TMIIOTE3bL; B BUJI€ PAa3BUTHS HAyYHOU HUJIeH; B BUJE U300pETeHMUS,
UMEIOILET0 NPUKIAJHYI0 IIEHHOCTh, B  BHJE  IUIAHHPOBAaHUS  HOBBIX  oOJsacTeid
NPUMEHEHUS Hay4yHOH, MH)KEHEPHOH AesTenbHOoCcTU. HecMoTps Ha 3HaYMTeNbHOE MepeceueHne
C ©CTECTBEHHOHAyYHBIMH YMEHHUSMHU U HaBBIKAMH, KPEaTHBHOE MBIIUICHHE B HH(pOpMaTHKE
Oosbiie chOKYCHPOBAHO:

e Ha Mpollecce BBIIBWKEHUS HOBBIX HJCH, a HE Ha MPUMEHEHHU YK€ HM3BECTHBIX

3HAHUMH;

® Ha OPUTMHAIBHOCTHU npeJiaraeMbIx MOJXOJI0OB U pelleHui (mpu
YCIIOBUU, YTO OTBETHI UMEIOT CMBICI U IIEHHOCTb);

® Ha OTKPBITHIX MpoOieMax, IOMYCKAIOUIMX aJbTEPHATUBHBIC DPELIECHUS U MOTOMY
TpeOYIOMMX Cepruu NPUOTMKEHUN U YTOUHCHHH;

e Ha crmoco0ax U MpoIecce MOTYICHUS PEIICHUs, a HEe Ha OTBETE.

DYyHKIHUOHAIbHAA CocraBasiiomme (QyHKIUMOHAIBHOH TIPAMOTHOCTH HAa YPOKAax
rPaMOTHOCTH XHMHH
DuHaHCOBaA COBOKYMHOCTh 3HaHUM, HABBIKOB M YCTAaHOBOK B cepe PUHAHCOBOTO

MOBCACHHA YCJIOBCKA, BCAYHIUX K YIYUYHICHHUIO 0J1arOCOCTOSAHUS U

rPaMOTHOCTH
MOBBIIICHUIO KaYeCTBA KU3HU.

I'nob6anbHbIe CoueraHue 3HaHUW, YMEHHH, B3IJISII0OB, OTHOIICHUN M LIEHHOCTEH,
YCIEIIHO  NPUMEHSEMBIX IpPU JIMYHOM WJIM  BHPTYaJlbHOM
B3aUMOJCUCTBUU C JIIOJBMH, KOTOpPBIC IIPUHAIIEKAT K JIPYyrou
KYJIBTYPHOH Cpefe, M NpPH YYacTUU OTACIBHBIX JIML B PEIICHUU
r7100aIbHBIX Ipo0IeM

KOMIIETCHIUHU

KpeaTtuBHoe CnocoOHOCTh MPOAYKTUBHO Yy4YacTBOBAaTh B MPOIECCE BBIPAOOTKH,
OLIGHKM U COBEPIICHCTBOBAHUM HJICH, HANPABICHHBIX HA IMOJIy4YCHHE
WHHOBAIIMOHHBIX W Y)PEKTUBHBIX PEIICHUM, W/WIW HOBOTO 3HAHUS,
1/ 3G PEeKTHOTO BBIPAXKEHHS BOOOPAKEHUSI.

MbIINIJICHHUE

EcrectBenHo-nHayyHast | CrocOOHOCTh  4YelloOBE€Ka 3aHMMAaTh AKTUBHYIO  TPaXKIAHCKYIO
MO3ULIMIO  TI0 BOIIPOCAM,  CBSI3aHHBIM  C €CTECTBEHHO-HAYYHBIMHU

TPaMOTHOCTH
UAESIMHU M TEXHOJIOTUSIMH ITPOMBIIIIEHHOT'O IIPOU3BOJICTBA.

Yurareabckas CnocoOHOCTh 4YEIOBEKA IIOHMMATh U HCIIOJIb30BaTh IHCHMEHHOE
TCKCTBI, PasSMBIIJIATE O HUX W 3aHUMATHCA YTCHHCM, 9TOOBI




TPaMOTHOCTH

JOCTUI'aTh CBOHMX uenef/'l, pacpsaTbL CBOM 3HAHHWA W BO3SMOJKXHOCTH,
Y4aCTBOBAaTh B COHH&J’IBHOﬁ KHN3HHU

MaremMaTnuecKas

TPaMOTHOCTH

CriocobHOCTh  (hOpMYIMPOBATH, TMPUMEHATH W MHTEPIPETHPOBATH
MaTeMaTuKy B Pa3HOOOpPa3HBIX KOHTEKCTax: MIPUMEHSATH
MaTEMaTUYECKUE PACCYKIEHUS; HCIOJIb30BaTh MaTeMaTUYECKUE
MOHATHUS 1 UHCTPYMEHTHI




BxoaHoii KoHTpOJIb 11 YyueHnKkoB 10 kiacc. ITo Teme «IloBTOpeHue kypca xumuu 9

KJIaccay.
Bapuanr 2

1. CoeauHeHnEeM C KOBaJICHTHOM HEMOJSPHOMN CBS3BIO SIBISETCS:

1) HC1 2) Oz 3) CaCl> 4) H.O0

2. Ilyrem coenuHeHUs: aTOMOB OJTHOTO U TOTO K€ XMMUYECKOTO 3JIEMEHTa 00pazyeTcsl CBSI3b:

1) nonnasi; 2) KOBaJIeHTHas MOJspHas: 3) KOBAJICHTHAs HEMoJiApHas; 4) BOJOPOIHAS.

3. B ammuaxke u xyopuzie 0apusi XuMU4ecKasi CBsi3b COOTBETCTBEHHO:

1) noHHas 1 KOBaJEHTHAas NOJIIpHAs 3) KOBaJIEHTHas HEMOJSAPHASA U METAJIIMYECKAs

2) KOBaJIeHTHas MOJIApHAs U UOHHAs 4) KoBaJIeHTHAsI HETIOJIIpHAs U MOHHAs

4. B KakoM psi1y BCE BEIIECTBA UMEIOT KOBAJIEHTHYIO MOJIAPHYIO CBA3b?

1) HC1, NaCl, Cl1» 2) Oz, H20, CO2 3) H20O, NH3s, CHg4 4) NaBr, HBr, CO

5. Xumudeckast cBsi3b B MOJIeKyJe (hTOpoBOIOpOa:

1 )xoBasieHTHas MoJIsipHasi; 2) KOBAJIEHTHAsI HEMOJsipHasi; 3) uoHHas; 4) BOJOpOAHAs.
6. KucnotaeiM siBisieTcst okcu, (hopMysa KOTOPOTo:

1) CrO; 2) CaO 3) A1203 4)NO
7. K 1ByXOCHOBHBIM cla0bIM KHCIOPOACOAEPKAIIUM KUCIOTaM OTHOCHUTCSI:
1) HoSO4  2) HoS  3) H2COs;  4) HNO;s

8. KHUCJIOTHBIM U OCHOBHBIM OKCHUIOM ABJIAIOTCA COOTBECTCTBCHHO!

1)SO uMgO  2) COz u A1203 3) Na2Ou FeO  4) ZnO u SO3

9. TONBKO KHCIIOTHI PACIIOIOKEHBI B PSIY:

1) HNOs3, Ca(NO3)2, NO2 3) HNO,, HNO3, CH3COOH 2) KHCOs3, Ba(HSO4)2, ZnOHCI
4) HoS, NaxSO3, SO,

10. K cpeqaum comnsiM OTHOCUTCS KayKI0€ U3 JBYX BELIECTB:

1) Fe(OH)2Cl u Fe(HSO4)2 3) MgCl, u Mg(OH)NO;
2) KHCO3 u NaHSiO3 4) K3PO4 u BaSiO3



BxoaHoii KoHTpOJIb 11 YyueHnKkoB 10 kiacc. ITo Teme «IloBTOpeHue kypca xumuu 9

KJIaccay.
Bapuanr 1

1. CoequHeHreM ¢ KOBaJICHTHOM MOJISIPHOM CBSI3bIO SIBJISIETCS:

1) Na 2) Oz 3) CaCl: 4) H.O

2. IlyreM coeqrHEHUSI aTOMOB HEMETAIIOB 00pa3yeTcs CBS3b:

1) nonHas; 2) KOBaJIGHTHas MOJSApHAs:  3) KOBAJICHTHAs HEMOJIApHas;, 4) BOJOPOHAS.

3. B Bozie u xJ10pue HaTpUsI XUMUYECKAs CBSI3b COOTBETCTBEHHO:

1) noHHas 1 KOBaJEHTHAas NOJIIpHAs 3) KOBaJIEHTHas HEMOJSAPHASA U METAJIMYECKAs

2) KOBaJIEHTHas MOJIIpHAsl U MOHHAs 4) KoBaJIEHTHAsI HENOJIApHAs U MOHHAs

4. B xakoMm psly BCe BEIIECTBA UMEIOT KOBAJECHTHYIO HEMOJISIPHYIO CBSI3b?

1) HC1, NaCl, Cl1» 2) Oz, H2,N: 3) H20, NH3s, CHg4 4) NaBr, HBr, CO

5. XuMHuecKas CBsA3b B MOJIEKYJIE aMMHAKA!

1 )xoBasieHTHas MOJIsIpHast; 2) KOBAJICHTHAs HEMOJsipHast; 3) noHHas; 4) BOJOpOAHAs.
6. OCHOBHBIM SIBJISIETCS] OKCHII, POpPMYJIa KOTOPOTO:

1)CrOs  2)Ca0  3)ALO;  4)NO

7. K IByXOCHOBHBIM CHJIbHBIM KHCJIOPOJICOIEPIKAIIAM KHUCIOTaM OTHOCHUTCS:

1) H2SOs  2) HoS  3) H2COs  4) HNO;

8. KucnotHeiM 1 aM(pOTEpHBIM OKCUIIOM SIBJISIOTCS COOTBETCTBEHHO!

1) SO, uMgO  2) CO2u A1203 3) Na,OuFeO  4)ZnO u SO3
9. ToNBKO COJIM PACTIONOKEHBI B PALY:

1) HNO;3, Ca(NO3)2, NO2 3) HNO2, HNO3;, CH;COOH

2) KHCOs3, Ba(HSO4)2, ZnOHC1 4) H»S, NaxSOs3, SO2

10. K xucbIM COJIIM OTHOCHUTCS KOK10€ U3 JBYX BEUIECTB:

1) Fe(OH)2Cl u Fe(HSO4)2 3) MgCl> u Mg(OH)NO;
2) KHCO; u NaHSi03 4) K3PO4 u BaSiO;



Kiroumn:

Bapuant 2
Yactp A.
Al A2 A3 A4 AS A6 A7 A8 A9 Al0
2 3 2 3 1 1 3 1 3 4
BapuanT 1
Yactp A.
Al A2 A3 A4 AS A6 A7 A8 A9 Al0
4 2 2 2 1 2 1 2 2 2




OueHoOYHBbI MaTepuaJ 1Jis NPOBeAeHUA IPOMEKYTOUYHOM aTTecTanuu (1eMoBepcus)

ITpomeskyTouHas arrecTauus (1eMoBepcus)

10 xnacc

Yacts A

K kascoomy 3a0anuro yacmu A 0anvl HECKOJIbKO 0MEEM 08, U3 KOMOPHIX MOJAbKO 00UH
eepuvlii. Boibepume eepuutii, no Bawemy muenuro, omeem.

Al. (I 6ann) Obmas popMyia alKaHOB:

1. CuHo2n 2) CoHont 2
3. CnHZn -2 4) CnHZn- 6

A2. (1 6ann) Bemecta, umerouiue Gopmyist CH3 — O — CHs u CH3 — CH2 - OH

SIBJISTFOTCSI
1) romonoramu; 2) n3omepamu;  3) MOJTMMEPAMH; 4) menTuIaMH.
A3. (I6ann) AueTnieH NpUHAICKUT K TOMOJIOTUYECKOMY PSITY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB

A4. (1 6ann) Peakyu, B X0/1€ KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTLICTIISIETCS BOJIA,
HA3bIBAIOT PEAKIIUSIMHU:

1. Hermaparanuu 2. JlerajoreHMpoBaHUs

3.  JlermaporajioreHupoOBaHUs 4. HeruapupoBaHus

AS. (I 6ann) KonnyecTBO aTOMOB BOJIOPOA B IIUKJIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I bann) Peakuust cpeqpl B BOJHOM PACTBOPE YKCYCHOM KHCIIOTBI:
1) HeliTpanbHas; 2) kuciasi;  3) cojeHas;

4) menoyHas.

A7. (I bann) YcycHast KHCIIOTa_He 6CHIYnAen BO B3aUMOJICHCTBHE C BEIIIECTBOM

1) okcu KabIus 3) menp
2) METaHOI 4) numieBas cona
AS8. (I 6ann) llpogyKkToM TUApATALIUN ITHIICHA SIBIISICTCS:
1) coupr; 2) kucnora;  3) aJpaeTu; 4) anmkaH

A9. (1 6ann). llonumponwiieH MOMy4YaroT U3 BelecTBa, (hopMyna KOTOPOTO

1) CH2=CHz; 2)CH=CH; 3)CH3;-CH;-CH;s; 4)CH;=CH-CHs.
A10. (1 6ann ) K 110BUTHIM BeIIeCTBAM OTHOCHUTCSI:

1) metanon; 2)artanon, 3) npomnanoi; 4)OyTaHOI.

Yacrs B

1. (2 banna). Y CTaHOBUTH COOTBETCTBUE:
eeuiecmaeo Haxoxcoenue 6 npupooe
1) I'mroxo3a a) B COKE CaxapHO# CBEKJIbI
2) Kpaxwman 0) B 3epHE
3) Caxapo3sa B) B BHHOTPAJHOM caxape
4) Lenmronosa T) B IpEBECHHE

2. (2 banna). Y CTaHOBUTE COOTBETCTBUE MEXKTY PEareHTaMH M TUIIOM
peakuuu.

Peazenmul Tun peaxkyuu

1) CoHs+ 02 — a) 3aMelIeHne
2) CHs— 0) OKuCIIeHUE
3) CH3;COOH + KOH — B) IPUCOCTNHECHHE
4) CHst+Ch — r) oOmMeHa

1) pa3JIoKeHNe



3. (2 banna) YCcTaHOBUTE COOTBETCTBUE MEXK/y Ha3BaHHEM BEIIECTBA U €TO

bopmynoit.
Ha3zeanue seuwiecmea Dopmyna
1) auerunen a) CHs - CH3
2) METaHOJ 6) CHs- OH
3) mpomnaHoOBas KMCIIOTa B) CH=CH
4) stan r) CH3- CH;- COH

ITpomeskyTouHas arrecTauus (1eMoBepcHs)

11 kaacc

1. (1 6amn) CokpatieHHas JIEKTPOHHAsE KOH(PUTYpaIs aToMa XUMUYECKOT0 3JIeMeHTa D,
BBICIIMI OKCHJ] KOTOPOTO COOTBETCTBYET (hopmyie D0;:

1)...4s%4p? 2) ...4s%4p> 3) ...4s%4p* 4) ...4s4p°

2. (1 6amn) PacripeneneHue 3IEKTPOHOB 10 YHEPTETHUECKUM YPOBHSIM 28, 8€, 2€
COOTBETCTBYET YaCTHIIE:

DHMg’ 2) 0% 3) Mg** 4) S*
3. (1 6amm) Okeua snemenTa 3-ro nepuoaa VI rpynmsl TIaBHOM MOATPYIIIIBI ABISETCS:

1) KUCIIOTHBIM 2) OCHOBHBIM 3) aMm(pOTEepHBIM 4) HeCoIeo00pa3yomuM

4. (1 6ann) B xakoMm psAgy XUMHYECKHE 3JIEMEHTHI PACIOIOKEHBI B MOPSIIKE BO3pACTaHUS HX
ATOMHBIX PaJNYCOB:

1) Rb, K, Na, Li 2) Be, Mg, Ca, Sr 3) In, Ga, Al, B 4) Sr, Ga, Si, N
5. (1 6amr) Ykaxkute coeJMHEHNE, KOTOPOMY MPHUCYIIA KOBAJICHTHAS HEMOJIAPHAs CBSI3b:

1)SiH4 2) Fe;03 3) 1> 4) SOs

6. (1 6ayn) BemectBa ¢ MeTaIuIMUECKON KPUCTAITMYECKON PEIICTKOM:
1) neryuune

2) pacTBOpPUMBI B BOJIE

3) IPOBOJAT AIAEKTPUUECKUNA TOK

4) 00magaroT HU3KOU TEIUIO M AJIEKTPOIIPOBOIHOCTHIO

7. (1 Gamm) DneMeHT, 00pa3yrouuil HECKOJIBKO aJUIOTPOIHBIX MOAM(PHUKALINIA:
1) Bogopon 2) maruawmii 3) os10B0O 4) XJI0p

8. (1 6amm) CreneHb OKUCIICHHS a30Ta B CyJIb(aTe aMMOHHMSI paBHA:

1)-32)-13)+14)+3



9. (1 6amn) Kakomy Knaccy coeMHEHHU cooTBETCTBYET 00mas Gopmyna Me" (OH), :

1) okcunbl 2) KUCIOTHI 3) OcCHOBaHuUs 4) conu
10. (1 6amn) Cynedar kanus umeeTr Gopmymy:
1)K2S04 2) K2S033)CaS04 4) CaSOs

11. (1 6amm) Xumuyeckoe paBHOBECHE peakiiuu, ypaBHeHUE KOTOPOro 2COr) + Oy«
2CO2rHQ cMmecTUTCS B CTOPOHY POAYKTOB PEAKIUU B CIIy4ae :

1) mpuMeHeHHUsI KaTanu3aTopa 2) yBeIndeHUEe TeMIIepaTyphl

3) yBenuueHue napieHus 4) yMeHblleHre KoHIleHTpauuu O

12. (1 6amr) OxucnuTeneM B XUMAYECKOW peakiluu, MPOTEKAIOIICH B BOJHOM PacTBOPE
cornacHo ypaBHeHuro Fe + CuCl, — Cu + FeCl, sBnsiercs:

1)Fe® 2) Fe?* 3) Cu*" 4) Cu°

13. (1 6amn) Coxpamennoe nouHoe ypapHenneSiOs> + 2H" — H,SiOs3| cooTeTcTBYyeT
B3alUMOJICHUCTBHUIO:

1) oxcuna kpemuus (IV) ¢ Bogoi
2) oxcuna kpemuwns (IV) ¢ cepHo KUCIOTOM
3) cuiinkara HaTpUsl ¢ CEPHOM KUCIIOTON

4) cuiMkaTa Kajablis ¢ CEPHOM KUCIOTON

14. (1 6amn) K 80 r 10% pactBopa nodasunu 20 T Boabl. MaccoBasi 10151 MOJTYYEHHOTO
pacTBopa paBHa:

1) 40% 2) 8% 3) 10% 4) 25%

15. (1 6amm) s momydenus 56 i1 (H.y.) YIVIEKHUCIIOTO Ta3a, COMVIACHO YPaBHEHUIO PeaKIMu
CaCO3()—CaOs) + CO2(r) -180 kJIx HEOOXOAMMO 3aTPATUTH TEIUIOTY B KOJIHMYECTBE!

1) 90 xJIx 2) 180 x/Ix 3) 450 x/Ix 4) 540 x/Ix

16. (2 6anna) Onpenenure kiace kaxaoro Bemectsa HCl, HCOH,
Fe(OH)3,CsHe,NaxS,CoHs,CO,CH3NH2,H>O,Al u naiite ux Ha3BaHUSI.

17. (3 6anna) CoctaBbTe ypaBHEHHE PEAKIIUI 1O CIIEAYIOIEH cXeMe:

CH4 — CO; — CsH 1206 — C2H5OH

18. (3 6amna) PaccraBbTe K03 (HUIMEHTH METOIOM IJIEKTPOHHOTO OajaHca.
K2Cr207 + HaS + HaSO4 — Cr2(S04)3 + KoSO4 + S + H20

VkaXuTe OKUCIUTENb 1 BOCCTAHOBHUTECIIb, ITPOLECCHI OKUCIICHUA U BOCCTAHOBJICHUS.

19. (3 6amna) Cmemmanu 150 r 10% u 300 r 25% pacTtBopa. Beruuciure MaccoByio 0510



MIOJTYYEHHOTO PacTBOpA.

20. (4 6amra) Okcnp xKeneza Maccor 9 r Harpenu B TOKE BOJOPOAQ, IPH ATOM MOJTYYUIn 7 T

xene3a. Onpenenute GopMyy HCXOAHOTO BEILIECTBA.

IIpunoxenne 9

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero o01ero odpa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopMUpPOBAaHHOCTh TMPEJACTABICHUNH O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAy4YHON KapTUHBI MHpA, pOJM XUMHUHM B IIO3HAHUU
SABIICHUA TPUPOABl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelleHrs NPaKTHUYECKHUX 3aJad U DSKOJOTHYeCKH OOOCHOBAHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpene

1.2

Brnanenune cucremMoil XUMHYECKUMX 3HAHUM, KOTOpas BKJIKOYACT:

OCHOBOIIOJIararomue IIOHATUA (MoneKyna, BaJICHTHOCTD,

3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
(GyHKIIMOHANPHAS ~ Tpynma,  pajaukal,

U30MEPUsI,  M3O0MEpHI,

TOMOJIOTHUECKUH Psii, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJI- U
a30TcojiepKallie COCAUHEHHs, OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJHMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE COCJMHEHHUS); TEOPUM U 3aKOHBI (TEopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKUE
CBOMCTBaX, MOJIyueHUn U Oe30MacHOM

CBCACHUA O COCTaBc,

HWCMOJb30BAHUN  BaXKHEHUIITNX HCOPTaHUYCCKUX HU  OPraHUYCCKHUX

BCIICCTB B 6BITy n HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTH YMEHHMH BBISBISATH XapaKTEpPHBIC TMPHU3HAKU




HOHHTHI>'I, YCTaHAaBJIMBATb ux B3alMOCBA3b, HUCIIOJIB30BAaTh
COOTBCTCTBYIOIIHUC TIIOHATHUA IIPpU ONHUCAHWUU COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCHOJIB30BATH XMMHUYECKYIO CHMBOIUKY
IUIE  COCTaBIICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€éHHOW) ¢GOpMYJ OpPraHMYECKHMX BEIIECTB MW  YpaBHEHUU
XUMHUYECCKUX peaKHHﬁ, H3TO0TaBJIMBATb MOACIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB TSI WJUIIOCTpALMU HMX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS

1.5

ChopMuUpOBaHHOCT ~ YMEHMH  yCTaHAaBIMBaTb  MPUHAJIEKHOCTb
U3YYEHHBIX OPraHMYECKMX BEIIECTB IO MX COCTaBy U CTPOCHHIO K
OnpeAeNéHHOMY Kiaccy (Tpymme) COoeauHEHWH (YriIeBOAOPOJBL,
KHCIIOPOJI M a30TCOAEPXKALLUE COEAMHEHUSI, BBICOKOMOJIEKYIISIPHBIE
COEAMHEHUs), JaBaTb MM  Ha3BaHUS [0  CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTh YMEHHUS ONpPEAEIATh BUABI XUMHUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCTh  yMEHHS NPUMEHATH: IOJIOKEHUS  TEOPHUU
CTpoeHusi opranuveckux semiectB A.M. BytnepoBa ans oObscHeHUs
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUS MaCChl BEUICCTB

Vrnesomopoasl.  Kucnoponcoxepxkammpie U a30TconaepiKaliue

OpPraHN4Y€CKUC COCIUHCHU. BI)ICOKOMOJ'IGKYJISIPHI)IG COCIUHECHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPUBHAIBHBIC HA3BAHUS
OTJIETTbHBIX OPTraHWYECKHX BEIIECTB (ITHJICH, MPOIMMICH, alleTHIICH,
ATUJICHTJIMKOJb, TJIMIEPUH, (EeHod, GOopMalbIerua, ameTalbIerul,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHUCIOTa, OJIEMHOBAas KHUCIOTAa,
CTeapuHOBAsl KHUCJIOTAa, TJIIOK03a, (PYKTO3a, KpaxMmal, IeJUTI003a,

TJTALIVH)

2.2

ChopMHUpPOBAaHHOCT, YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(bU3MYeCKe W XUMHUYECKHE CBOWCTBA THIUYHBIX IIPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHUJIECH,
MpOMUJICH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OeH3odn,
METaHOJI, 3TaHOJ, ATUJICHTJIUKOJb, TIUIEPUH, (EHOJI, aleTalbIeTul,
MypaBbHMHAss M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUT0JI03a,

aMUHOYKCYCHasl KUCJIOTa)
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ChopmupoBaHHOCTh YMEHHS WLIIOCTPUPOBATh T€HETHYECKYIO CBSI3b

MCKOY TUITNYHBIMH NpeaACTaBUTCIIAMUA PA3INIHBIX KJIaCCOB




OpPraHn4YCCKUX BCUICCTB YPAaBHCHUAMUN COOTBCTCTBYIOIIUX XUMHUYCCKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKu

XuMHs U Ku3Hb. PacuéTel

3.1

CdopMUpOBaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX
METOJIaX HAay4HOTO MO3HaHUS, UCHOIb3YEMbIX B XUMHH MPU U3YUEHHUH
BEIIECTB W XHMMHYECKUX sBICHUN (HaONtoJeHUE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHUS [ MPUHATHS PpEUIeHHH B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupoBaHHOCTH YMEHHU COONIONATh IpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYOM | J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJTHCHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHsI OPraHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUIICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKuXx BCHICCTB, ACHATypalud 6€HKOB Ipnu HarpeBaHuu,
IBCTHLIC PCAKIIMU 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TIpH OOpaIlleHWHd C BEIIECTBAMH U JIADOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTABIISATh pe3yabTaThI XUMHAYECKOTO
SKCHepUMEHTa B (QOpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX

peakuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIMN)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH AQHAJIU3UPOBATH
XUMHAYECKYI0 HMH(OpMaIHIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuaopmaruu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA SKOJIOTHYECKH
1[e1eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU AESITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess

I[MAK (mpenmenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha




IpUMEpax CIOCOOBl YMEHBIIEHUS M IPENOTBpAILEHUS HX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero odpa3oBanus

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucremoil XMMHYECKMX 3HAaHUW, KOTOpas BKIIIOYAECT:
OCHOBOIOJIAraloImuye  MOHATHS  (XMMHUYCCKUH  DJIIGMEHT,  aTOM,
AIIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIU aTOMOB,
WOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHUYECKasl CBA3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00bEM, KpUCTAIMYecKas pemeérka, THIBI XUMHYECKUX peakIui
(OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE, 3K30- W SHAOTEPMUUYECKUE,
pEaKIi HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs] ~ JUCCOLMAIUS, OKHUCIHUTEIh, BOCCTAHOBUTEID,
CKOPOCTb XMMHUYECKON peaKIuu, XUMHUYECKOE PaBHOBECUE); TEOPUHU U
3aKOHBI (TEOPHUS DIEKTPOJUTHYCCKOW aucconuamnuu, [lepuogmaeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOJOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TONYyYeHMH U O€30MacHOM HCIOIb30BAHUU BaKHEUIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TPAKTUYECKON EATeIHhHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3alMOCBSA3b M3YyYEHHBIX TMOHSATHH, HPUMEHATH COOTBETCTBYIOILIUE
MOHSATUSA TIPU ONHCAHUM CTPOEHUSI U CBOMCTB HEOPTraHUYECKHUX
BEIIECTB W WX TNPEBPAIICHUIN; BBISIBISATH B3aMMOCBS3h XUMHUYECKHX
3HAHUU C MOHATUIMHI u IpeJICTaBICHUSIMU IPYTUX

CCTCCTBCHHOHAYYHEBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB HU
XUMHUYECKUX sBIICHUN (HaOmIOneHWe, W3MEpEeHHue, JKCIEPHUMEHT,

MOJEJIUPOBAHUE)

1.4

ChopmupoBaHHOCTE yMEHHI OMPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX Pa3JIMYHOIO
cocTaBa, BHJI XHMHUYECKOW  CBSI3M  (KOBaJieHTHasl,  MOHHafi,

MeTaJuTh4ecKasi, BOJIOPOJHAsI) B COCIUHECHHIX, THUI KPUCTAIUTMYECKON




pPEIETKH KOHKPETHOTO BellecTBa (aTOMHAsi, MOJIEKYJsipHasi, MOHHAs,

MeTaJIJINYECKast)

1.5

ChopMupoOBaHHOCTh YMEHUH ONPEICNATh XapaKTep CpeAbl B BOAHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(PHUIMPOBATH  XMMUYECKHE
pEaKIMH MO Pa3IMYHBIM MPHU3HAKAM (YHCITY U COCTaBy PEeardupyrOIInX
BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen
OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHMH,  y4acTHUIO

KaTajan3aropa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBIATh YpPaBHEHUS — PEaKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOT0 OOMEHA, YUUTBIBAsl YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKILUU, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[€I‘/JICTBI/I}I

(npunuun Jle larense)

OOu1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHI packpeiBaTh cMbich [lepuonndeckoro
3aKOHA J.N. Menneneena u JEMOHCTPUPOBATH €ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

GbyHKITIN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cucTemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATN», <«OHEPIETHUYCCKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUHN MO MepuojamM U rpynmnam

[Tepuoanueckoit cucremsl xuMuieckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUU XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAaHMUYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHMEC  TECHETHUECKOW  CBSI3U  MEXIY
HEOPTaHMYECKUMH  BEIIECTBAMH €  TOMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

ChopMuUpOBaHHOCT ~ YMEHMH  yCTAHaBIMBAaTh  IPHUHAMJIEKHOCTb
HEOPraHMYECKUX BEILIECTB IO MX COCTaBY K ONpPENEIEHHOMY Kiaccy
(rpynme) coenMHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/Ibl, OCHOBAHMSI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COITH)

2.5

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY
U1 cOCTaBlIeHMs (OpMYJI BEIIECTB M ypaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMsI OTHAEJIbHBIX HEOPraHMYECKHUX BELECTB (yrapHslii ras,
YIJIEKUCIBbI a3, aMMMaK, raméHas W3BECTb, Herali€éHass HU3BECTb,

MUTHEBAs COJA, MUPUT U JIPYTHE)

2.6

CdopMHUpOBaHHOCT, yYMEHHH XapaKTepu30BaTh (OMUCHIBATH) oOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC reHEeTUYECKOU CBsA3H1 MCKOAY
HCOPraHNYCCKUMU BeI€CTBaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATHh W BBIOTHATH XUMHUYCCKUN
SKCIIEPUMEHT (pa3lioKeHHE NEpOKCHIa BOJOpOJa B MPUCYTCTBUU
KaTallu3aTopa, ONpelesieHue Cpeabl PacTBOPOB BEUIECTB C MOMOIIbIO
YHHUBEPCAJIBLHOTO WMHIMKATOPa, BIUSHHE pazIHMYHBIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklHH, peakuud HOHHOTO OOMEeHa,
KaueCTBEHHbIE peakuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JOKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«MeTaniael» U «HeMeTanan») B COOTBCTCTBUU C IPaBHUIIaMH TCXHUKHU
0e30macHOCTH TPU OOpaIlIEeHUH C BEIIECTBAMU H J1aOOpaTOPHBIM
00opyI0OBaHUEM; MPEICTaBIATh pE3yNbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YypaBHEHUN COOTBETCTBYIOIIMX

peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

CchopMupoBaHHOCTH YMEHHMH CcOOMIONATh TpaBWia IOJIb30BAHUS
XUMHAYECKON TMOCYIOoH M Ja0opaTOpHbIM O0OpYyJOBaHHEM, a TaKKe
npaBuiia 0OpalIeHns C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIHAMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUH XapaKTepU30BaTh XUMHYECKUE

MMPOLECChI, JICKAINHUEC B OCHOBC IMPOMBINIJICHHOI'O ITOJYUCHUS cepHoﬁ




KHUCJIOTHI, aMMHaKa, a TaKke C(HOPMHPOBAHHOCTH MPEACTABICHUNA 00
Oo0IMX HAyyHBIX MPUHLUMIAX M  OKOJOTHYECKHUX  Mpobiiemax

XUMHYCCKOT'O IMTPOMU3BOJACTBA

XuMUS U KU3Hb. PacuéTel

3.1

CopMHUpPOBAHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpPA, POJM XUMUU B TO3HAHUU
SBICHUN TPUPOJLI,, B (HOPMHUPOBAHUHM MBIIIICHUS € KYJIBTYPBI
JTUYHOCTH, €€ (PYHKIHOHATHHOW T'PaMOTHOCTH, HEOOXOIMMOW s
pelieHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpene

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHUYECKH aHAJIN3UPOBATh
XUMHUECKYI0 HMHGOpPMAIUIO, IMOJIYy4aeMyI0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHMKaIUK, ceTb VIHTEpHET U Ipyrue)
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ChopmupoBaHHOCTE yMEHHI COONIOATh TpaBUIA JKOJIOTUYECKU
11€JIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYHAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 310POBbS M OKPYXKAIOLICH NPUPOIHOU

CpeIbI

3.4

Oco3HaBaThb OMacHOCTh  BO3JCHCTBUA HAa JKUBBIE OpPraHU3MBbI
onpeneaEHHbIX BEUIECTB, MOHUMas cMbici nokaszatesns [1/1K, noscHsaTs
Ha TpUMepax CrocoObl YMEHBIICHHUS U TPEIOTBPAIICHUS UX BPEIHOTO

BOSI[GI\/'ICTBI/ISI Ha OpraHus3M 4<€JIOBCKa

3.5

CdhopMupoBaHHOCTB yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
WCIIOJIb30BAHUEM TIOHSATHS «MaccoBasl JOJIs BEIIECTBA B PacTBOPEM,
OOBEMHBIX OTHOLIEHWM Ta30B HpPH XUMHUYECKUX PEAKIUSAX, MAaccChl
BEIIECTBA MM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeIrI0BOro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS! MacCChI

BCIICCTB, MMPCBPAILLICHUA U COXPAHCHUA SHCPTHUN




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUH

1.1

[Ipenmer opraHnyecKkor XUMHUU: €€ BOZBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYEHUH
HOBBIX BEILECTB M MaTepuanaoB. Teopusi CTpOCHUS OPraHUYECKUX coenuHeHud A.M.

bytneposa, €€ 0CHOBHBIE MTOJIOKEHUS

1.2

CrtpyktypHble (DOpMYJIBI OpraHWYECKUX BellecTB. ['omosorusi, nuoMepus. XuMuueckas
CBSI3b B OPraHMYECKUX COCAUHEHUAX — OJMHApHBIE U KpaTHbIe cBs3U. lIpencraBienue o

KJIaccu(UKAIUN OPraHUYECKUX BEILECTB

1.3

Homenknarypa opraHn4ecKkux COeIUHEHHH (CHcTeMaTH4ecKas) ¥ TPUBHAILHBIC Ha3BAHUS

BAKHENIIMX IPEACTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB

YreBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHE, I'OMOJIOTMUECKHUH psii. MeTraH M 3TaH — mpocTeiliune
IPEJCTaBUTENIN AJKAHOB: (PM3UYECKHUE U XUMHUYECKHE CBOMCTBA (peakLMU 3aMeLIeHUs U

TOpPEHUs ), HaXOXKACHHUE B IPUPO/IE, TIOTyYeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUIICH W MPOIMIEH — MPOCTEUIIINE
MPEJICTABUTENN AIKEHOB: (PU3HUECKUE U XMMHUYECKHE CBOICTBA (peaKIK THAPUPOBaHus,
TaJIOrCHUPOBAHUA, ruaparanuu, OKHCJICHUA U HOJII/IMepI/IBaI_[I/II/I), MMOoJIy4eHHue Hu

IIPUMEHEHHUE
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Ankanuensl: OyraaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE

cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI
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AJNKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTHYECKHUN psi. ALCTWIEH —
OPOCTEHIINNA MPEICTaBUTENb AJKUHOB: COCTaB, CTpOCHHE, (U3NYECKHE U XHUMHUYECKUE
CBOICTBa (peakuu rUIpUpPOBaHUS, TaJOTCHUPOBAHUS, TUPATALIUU, TOPEHUS), TIOTydCHHE

U IIPUMEHEHUE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHEC W XUMHUYECKHE CBOWCTBA (pEaKIuu
raJIOTeHUPOBAHUS U HUTPOBAHMSI ), IOJIy4€HHUE U TpUMeHEHHE. Toiyos: cocTas, CTpPOEHUE,
bu3NYecKne W XUMHUYECKHE CBOMCTBA (peaklMW TaJOTCHUPOBAHWUS W HHUTPOBAHMS),
MoJlyueHue M TMpUMeHeHHe. TOKCHYHOCTh apeHoB. ['‘eHeTnyeckas CBSI3b MEXIY

YIIIEBOAOPOAAMHU, IIPUHAJICKAIMUMHY K PA3IMYHBIM KJIacCaM

2.6

[IpupomHBIE UCTOYHUKH YIIIeBONOPOAOB. IIpupomHbIil Ta3 U MomyTHBIE HE(TAHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrnocoObl mnepepaOOTKH He(PTHU: TMEeperoHka, KPEeKUHT
(TepMUYeCKHid, KaTaduTU4eckuii), mnuponu3. [IpogykTel mnepepaboTku HedTH, UX
NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITYy. KaMeHHBI yromp W TpPOIYKTHI €ro

nepepadoTKu




Kucnopoiconepkaniiue opraHndeckue CoeIMHCHHS

3.1

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpOeHHe, (u3nueckue U
XUMHYECKHE CBOMICTBa (peakUMU C aKTUBHBIMH METaJUIaMH, TIaJOr€HOBOJOPOJaMH,
ropeHue), NpuMeHeHue. BogoponHble CBSI3M MEXAY MOJIEKyJaMH cnuproB. [lelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHMU3M YeJIOBEKa. MHOrOaTOMHBIE CIIUPTHI. DTHIICHIIIMKONIb U
[JIMLEPUH: CTpPOeHHe, (U3NYECKHMEe W XHMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO
IIEJIOYHBIMY METaJUlaM{, KaueCTBEHHAsl peaklisl Ha MHOIOaTOMHbIE cUpThI). [leiicTBue

Ha OpraHuv3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TIMICpHUHA U STUJICHIJIMKOJIA

3.2

@DeHoJ: CTpPOCHHE MOJEKYJbl, (PU3MUECKHe M XUMHUYECKHE CBOicTBa. TOKCHYHOCTDH

denona. [Ipumenenue penona

3.3

AJIBI[GFI/II[BI U KCTOHBI. d)opManbz[emz[, aneTajabACruj: CTpOCHUC, q)HBH‘{eCKI/Ie u
XUMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHCJICHHUA U BOCCTAHOBJICHHUA, KQUCCTBCHHBIC peaKHI/II/I),

IMOJIYYCHHUEC U TPUMEHCHUC

3.4

OMHOOCHOBHEIC TIpe/iebHbIE KapOOHOBBIC KHCIOThL. MypaBbHHAS M YKCYCHAsi KHCIIOTHI:
cTpoeHne, GU3NIECKue W XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KHUCIOT,
peakiust sTepuuKaIum), moydyeHue u npuMeHenune. CTeapuHoBasi U OJIEMHOBAsI KUCIIOTHI
KaK INpCACTaABUTCIIN BBICHIUX Kap6OHOBBIX KHCIOT. Mblia KaK COJIH BBICIINX Kap60HOBBIX

KHCJIOT, UX MOIOIIIEE NCHCTBHUE

3.5

CrnoxHble 3pHUPHl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPONH3 CIIOXKHBIX 3(HUPOB.

Kupsl. 'maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUpPOB

3.6

VYrneBonpl: cocTaB, Kiaaccu(UKaIs yrieBoa0B (MOHO-, M- U TTOJIMCaxapuabl). [ moko3a —
OpOCTEHIINKA  MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYNbl, (u3nueckue U
XUMHUYECKHE CBOHCTBa (B3aumojeictBue ¢ ruapokcuaom Menu(Il), oxucrnenue
aMMHMa4YHBIM pacTBOpoM okcuzaa cepedpa(l), BoccTanoBieHue, OpOXKEHHE TIIOKO3BI),
HaXO0XJIEHUE B MPUPOJIE, TpUMeHeHHe, ouonoruueckas posb. Gotocunres. Opykrosa Kak
uzoMep Tiaoko3bl. Kpaxman u umemtono3a Kak OpuUpojHble mojumepbl. CTpoeHue
Kpaxmaliia W eJuTiono3bl. Dusndeckre W XUMHUYECKHUE CBOMCTBA Kpaxmana (THIPOJH3,

KauCCTBCHHAA pCaKIus C I/IO,Z[OM)

A3oTcoaepikalue OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coequHeHus. Dusnuueckue U
XUMHYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha MpuMepe IiuiuHa). buonornueckoe 3HaueHue

AMHWHOKUCIIOT. HGHTI/II[BI

4.2

benku kak mpUpoOAHBIE BBHICOKOMOJIEKYJSpHbIE coeAuHeHus. IlepBuunas, BTOpHUYHAs M
TpeTU4YHasi CTPYKTypa OenkoB. XMMHUYECKHUE CBOWCTBA OEIKOB: THMAPOIIN3, JACHATypalus,

KauCCTBCHHBIC PCAKIIUU HA OenKu

BBICOKOMONEKYIISIPHBIE COCITUHEHNS

5.1

OcCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEOUHEHMI: MOHOMED, IMOJIMMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb ITOJIMMEPU3ALH, CPEIHSA MOJIEKYIsipHas Macca. OCHOBHbIE

METObI CHHTE3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ - IoJIMMEpU3al s n




MMOJIMKOHIEHCALHS

5.2

DKCrepuMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB U UX MPEBPALIECHUI: 03HAKOMJIEHHE C
oOpa3laMu MPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, KayuykoB. [lomyueHue

CUHTETUYECKOIO KayuyyKa U PE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TGOPGTI/I‘IGCKI/IG OCHOBBI XUMHH

1.1

XUMHYECKUH dieMeHT. AToMm. Smpo aroma, H30TONBIL. DJIEKTPOHHAs 000JOYKa.
DHepreTuyeckue ypOBHHU, IMOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-DIEMEHTHI.
OcobeHHOCTH pacIipeieieHus] AIEKTPOHOB 10 OpOHUTAISIM B aTOMax 3JEMEHTOB IEPBBIX

YeThIPEX NepUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLUsi aTOMOB

1.2

Ilepnonnueckuit 3akoH u llepuommueckas cucrema XuMudeckux osieMeHros [I.H.
MenpeneeBa. CBs3b MEPUOJUYECKOIO 3aKOHA M Ileproanueckoil cUCTEMbl XUMHUYECKHX
snementoB J[.MI. MengeneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHMYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJOXKHBIX BEIIECTB IO IpylnmnaM U NEpUOAaM. 3HAYEHHE MEPHOJUYECKOIO

3aKOHA B Pa3BUTUU HAYKH

1.3

Crpoenue BemecTBa. XHUMHYECKash CBs3b. Buapl XMMHUUeCKOW CBSI3M (KOBaJICHTHAs
HEeMNoJiIpHasT W TOJNspHAas, HOHHAs, MeTainueckas). VMOHbI: KaTHOHBI W aHHOHBI.
Mexanu3mbl 00pa30BaHMsI KOBAJICHTHOW XMMHUYECKOW CBs3UM (OOMEHHBIM W JIOHOPHO-

akuenTopHslil). Bogopoanas cBsizb

1.4

BaneHnTHOCTB. DneKTpoOTpULIATENBHOCTh. CTENEHb OKUCIIEHUS

1.5

BemectBa MONEKYNISIPHOTO U HEMOJEKYISIPHOTO CTPOCHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUINBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEILIECTB OT THUIA
KpUCTaUIMYecKod pemérku. llonstne o gucnepcHblx cucTteMax. VICTUHHBIE |

KOJIJIOWJIHBIE pacTBOphl. MaccoBast 10JIsl BEIIECTBA B PACTBOPE

1.6

Knaccudukanuss HeopraHmvyeckux coenuHeHnid. HoMeHkmatypa HEOpraHUYECKHUX

BEILECTB

1.7

Xumudeckas peaknus. Kraccudukamus XUMHUYECKHX PEaKIUd B HEOPTraHUYECKOW M
OpraHMYEeCKOM XWUMHUM. 3aKOH COXPAHEHUSI MAaCChl BEILIECTB, 3aKOH COXpPAaHEHUS U

NpeBpalICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOparuMble peakuuu. XUMHUECKoe paBHOBecrue. DakTOphl, BIUSIONIME HA COCTOSHUE

xumuyeckoro pasHoBecus. [Ipuanun Jle [larense

1.10

Onekrponutnueckas aucconuarus. CunbHbIE W Ccia0dble AMEeKTpoiuThl. Cpema BOMHBIX

PacTBOPOB BEIIECTB: KUCIIas, HEUTpallbHas, IIejouHas. Peakiiuu HoHHOTO 0OMeHa




1.11

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKkunu

Heoprannueckas xumust

2.1

Hemeramnsl. Ilonoxenne HemetauioB B Ilepuoamdeckoid cucTeME€ XHUMHUYECKUX
anementoB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOEHUsSI aToMOB. PH3UYECKHEe CBOWCTBA

HEMETaIOB. AJIJIOTPONMS HEMETAJUIOB (HAa NpuUMepe KHUciopona, cepbl, ¢ocdopa u

yriiepoa)

2.2

XUMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAIJIOB (TajloOT€HOB, Cephl, a3oTa, (ocdopa,
yriiepofa ¥ KPEMHHS) M UX COCJAWHEHHH (OKCHIOB, KHCIOPOJACOACPIKAIIMUX KHUCIOT,

BOJIOPOAHBIX CoeMHEHMH ). [[puMeHeHne BAXKHEUIIINX HEMETAVIOB U UX COCTMHEHUM
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Mertamel. [lonoxenue MeramioB B Ilepuogmyeckoil cucteMe XHUMUYECKUX SJIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JOYEK aTOMOB METAJUIOB.
OOume ¢usnueckue cBoiicTBa MeTasioB. CIIaBbl METAIOB. DJIEKTPOXUMUYECKHNA P

HanpsHKEHUHA METaJIOB
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XUMHUYECKHUE CBOWCTBA BAKHEHIIMX METANIOB (HATPHM, Kalud, KalbIMii, MarHui,
ATIOMUHHM, IIUHK, XPOM, XKeJIe30, Melb) U uX coeauHeHu. O0mue crocoObl MoaydeHus

MeTaisioB. [IpumeHeHre MeTamioB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHNYCCKUX BCIICCTB, MPUHAJICKAIINX K pa3JIMYHBIM Kj1acCaM

XUMUS U )KA3HD

3.1

Ponps xumuu B o0ecriedeHur SKOJIOTHIECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MMacHOCTH,
Pa3BUTUU MCIUIIUHBI. Ilonsarue o HAaYYHBIX MCTOAAaX MO3HAHHA BCHICCTB U XHUMHUYCCKUX

peakuuii

3.2

[IpencraBnenus o006 OOIMMX HAyYHBIX NPUHIMUIAX POMBIIIJICHHOTO TOJXYYEHUS
BOXHEHIIMX BelecTB. YeaoBeK B MHUpPE BEIIECTB W MaTEpPUANIOB: BaKHEUIINE
CTPOUTEIBHBIE MaTepHaJIbl, KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, KepaMHKa,
MaTepI/Ia.HBI JUUIA BHGKTpOHI/IKI/I, HaHOMaTepI/Ia.HBI, opraHqucxne n MI/IHepaJIBHInle

ynoopeHus
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XuMHs U 3740pOBbE YEJIOBEKA: IPAaBWJIa MCIIOJIb30BAHUS JICKAPCTBEHHBIX IIPENapaToB,
npaBuia O€30MacCHOrO HMCIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHHM B TOBCEIHEBHOM

KHU3HHU




