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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma o XMMHM Ha YPOBHE CpeaHero oouiero oopasoBaHus paspaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yinbTaTaM OCBOCHUS (enepalibHON 00pa3oBaTeNbHOW MPOTPaMMBbl CPEIHETO
obmero oo6pazoBanus (DPOIl COO), npencraBieHHbBIX B DenepanbHOM TOCYIApCTBEHHOM
oOpazoBarensHoM ctanmapte COO, ¢ yuérom Konuenmmu mnpenonaBaHusl yu4eOHOTO TMpeamMera
«Xumus» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit Denepanuu, peamn3yrInX OCHOBHBIC
o0Opa3oBaTelbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXKEHHH «CTpaTreru pa3BUTHS BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa a0 2025 roga» (Pacnopspxenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJX0JIOB K pa3padOTKe MPOTPaMMBI TI0 XHMHH, K OIPEACTICHUIO 00IIeH CTpaTeriu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHsI 00YJaIOUINXCS CPEICTBAMH yIEOHOTO TpeaMeTa « XUMUS JUTs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHIIM KOHIenTyanbHble monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTHU IIeJIel, COJepKaHusl, pe3ylbTaToB oOyueHuss U TpeOOBaHUI K YpPOBHIO
MTOATOTOBKH BBITTYCKHUKOB.

XuMmuyeckoe  o0pa3oBaHHE, TIOJy4aeéMO€  BBITYCKHMKaMH  oOieo0pa3oBaTeabHON
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPUIAFOIIAM
ATAIOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIIHX
[EJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTcs TTO3HAHHS 3aKOHOB
pupobl, (POPMUPOBAHUS MUPOBO33PECHUS U OOMIEH KYIBTYphl YEIIOBEKA, a TaKKe AKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M TIPHUPOJHON cpere. Peanm3yercs Xxumudeckoe
o0pa3zoBaHue OOy4arONMXCS HA YPOBHE CPEAHETO OO0IIero oOpa3oBaHHs CPEACTBAMH Yy4eOHOTO
npeaMera «XUMHUS, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEesieHbl B MporpaMme Mo XUMHH C
y4€ToM crerupuKd HAyKH XUMHUHU, €€ 3HaYeHUS B MO3HAHUM MPUPOJbI U B MATEPUAIBHOM JKU3HU
oOmiecTBa, a Takke C Y4€TOM OOIIMX IeNiell W MPUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUM HOBOM 0a3bpl MaTrepuaibHOW KyabTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHHE PALMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3[JaHHE L[EJIOCTHOIO MPECTaBlIeHUs 00
OKPY)KaIOIlleM MHUpE KaK O €JUHCTBE MPHUPOJAbI M YelIOBEKa, KOTopoe (GopMHUpyeTcs B XMUMHH Ha
OCHOBE NMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3auMoAEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHS CTaja HEOThEMJIEMOM
4acTbI0 MUPOBOM KYJBTYpPbI, HEOOXOUMBIM YCIOBHEM YCIHEIIHOTO TPY/Ja U >KU3HH KaXKJI0TO 4YiIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3MIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HarpaBJIeHA Ha peIIeHHe TTI00aTBHBIX MTPOOJIEM YCTOWYMBOTO Pa3BUTHI YE€JIOBEUECTBA — ChIPbEBOM,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTtBercTBUM C OOmMMH IHeNsIMU W NPUHIMIIAMU CPEAHEro o0Iero oOpazoBaHUs
conepxkanue mpenmera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOJrOTOBKY OOYYaromMXCs, HEOOXOIUMYI UM Ui
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMAa,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBisiromuMy npeaMera «XUuMHEsD SBISAI0TCA 0a30BbIe Kypchl — « OpraHudeckas XUMUs
n «OO0Imas 1 HeopraHUYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI1 HayKM: cHCTeMa 3HAHUN MO HEOPraHMYECKOM XMMMHU (C BKJIIOYEHHEM 3HaHUH U3
oOmieil XumMumn) U oprannyeckoil xumuu. GopMUpOBaHHUE JAHHON CHUCTEMbl 3HAHUN MPU U3YUYECHUU
npeaMmera o0OecrneyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCETO MHOrooOpasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanus KypcoB — «Opranudeckas xuMus» U «OOmas 1 HeopraHuueckas
XUMUsD» cpopMHUpOBaHA B IpOTpamMMe [0 XUMHHM HAa OCHOBE CHCTEMHOIO MOJX0/a K HM3Y4YEHUIO
y4yeOHOTO Marepuajga U OOYyCIIOBJI€HAa HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUH Ha



ONPENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHM BELIECTBA
paccMaTpuBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUsS OPraHUYECKHX COCIMHECHMH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DBJICKTPOHHBIX MPEJCTABICHUNA O CTPOCHHM BEIECTB.
CBenenuss 00 W3yyaeMblX B Kypce BEIIECTBaX JAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce OpraHMuecKol XUMHUH TMOIyd4aroT
pa3BuTHE CQHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro 0O0pa3oBaHHS TICPBOHAYAILHBIC
MIPEJICTABJICHUSI O XMMHYECKOW CBSI3M, KJIACCU(DMKAIMOHHBIX MPH3HAKAX BEIISCTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUU.

[Tox HOBBIM yriom 3peHUst B mpeaMere «XuMus» 0a30BOTO YPOBHS pPacCMaTpHBACTCS
W3yYeHHBI Ha YpOBHE OCHOBHOTO 0OmEro oOpa3oBaHMsl TEOPETHUYECKHH Marepuan u
(haKTOJIOTMYECKHUE CBEJICHUS O BEIIECTBAX M XMMHYCCKOW peakiuu. Tak, B 9aCTHOCTH, B Kypce
«OOmasi u HeopraHumdeckas XUMHsD» OOyJaroIIMMCSl IMPEIOCTaBIsIeTCs BO3MOKHOCTh OCO3HATH
3HaYEHHUE MEePHUOIUUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METO/I0JIOTMUECKUX MO3UINH, TIIy0xke
MOHSATh UCTOPUUECKOE U3MEHEHHE (DYHKIIMI 9TOTO 3aKOHA — OT 0000IIaoIIeH 10 00BICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMN O BaXHEWIIHMX BENIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAaX H
MPUMEHEHHUH, a TAKKE O XUMHUUYECKHX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsAercss B Kypcax 10 wm 11 KimaccoB 3neMEHTaMM  COJEp)KAaHUS, HMEIOIIHMHU
KYJIbTYpOJIOTHYECKUA ¥ TPHUKIAJAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TTOHWMAHHUIO
B3aMMOCBSI3M XHMHH C JPYTMMH HayKaMH, pacKpbhIBaloT €€ poJib B TO3HABAaTEIbHOU W
MPaKTUYECKONW JESTeIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K MPOLECCY
TBOpYECTBA B 00JIACTH TEOPHHM WM MPAKTHYECKUX MPUIIOKECHHA XUMHUHU, TMOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MHGOpPMAIMIO M NPUMEHATh €€ JUIsl MOMOJHEHHUS 3HAHWM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HMCCIENOBATENbCKUX 3adad. B menom conepkanue
yueOHOro mpeamera «XUMHUS» TAHHOTO YPOBHS M3YY€HHS OPHEHTHPOBAHO Ha (OPMHUpPOBAHHUE Y
oOyyaronmxcss MUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMaHMS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE €IUHCTBO HEOPraHWYEeCKOrO0 M OPraHW4YecKoro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOCHHMEM, ITO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MYTEM SKCIEPUMEHTA U
pelieHHus TMPOTUBOPEUYUH MeEXAy HOBBIMU (aKTaMH M TEOPETUYECKUMHU MPEINOChUIKaMHU,
OCO3HAHHE POJIM XMUMHHU B PELIEHUH 3KOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbsl, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTEPHAJIOB.

B mutane pemienust 3ajja4 BOCIIUTAHUS, Pa3BUTUS U COLUAIM3ALMY 00YJarOIIUXCS IPUHSTHIE
MpOrpaMMON MO XUMHHM MOAXOJbl K OIPEACICHUIO COAEPKAHMUS M IOCTPOEHHUS IpeaMeTa
npenycMaTpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUeOHBIX JEHCTBHIl, HMeoUMX 0a3oBoe
3HAYEHUE I PA3IUYHBIX BUJIOB JESATENLHOCTH: PElIeHUs MpobIeM, oMCcKa, aHaau3a u o0paboTKu
uHpopMaluy, HEOOXOAWMBIX Uil MPUOOPETEHUS OIbITa MPAKTUYECKOW M HCCIeI0BATENbCKON
NEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IIO3HAHUU XUMUHU.

B mpakTtuke npenogaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO 0OOIIero o0pa3oBaHus, TaK U
Ha YpOBHE CpeaHero o0mero o0pa3oBaHus, MPU OMPEICICHUU COJIEPKATEIbHONU XapaKTePUCTHKU
Lnened M3ydeHust IpeaMeTa HalpaBJIC€HUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPATULUOHHO
npu3Haércss  (GopMHpoBaHHE OCHOB XUMHUYECKOW Haykhu Kak oO0JacTd  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOM NIEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOJAMYECKOW TOUKH 3PEHHUS] TAKOM MOJXOJ K ONPEICICHHUIO0 Lelell H3ydyeHUus
MpeAMETa SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHMs TJIABHBIMU LIENSIMM HM3YYEHHUs IpeaMera «XUMHUsS» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

¢ hopMHpOBaHME CHUCTEMBbl XUMUYECKHMX 3HAHMH KaK BaXKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOWM JiekKaT KIIIOUEBbIE TOHATHS,
(yHIaMeHTaIbHBIE 3aKOHBI U TEOPUHM XUMHUHU, OCBOCHHUE sI3bIKa HAYKH, YCBOCHHME M TOHHUMAaHHE
CYIITHOCTHU JOCTYITHBIX 00001IeHN MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPHEH UX
Pa3BUTHUSA U CTAHOBJICHUS;



e hopMHpOBaHUE M PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX TMO3HAHUS BEIICCTB H
XUMHYECKUX PEAKIHNA, HEOOXOJMMBIX JUIsI TPUOOPETEHUS yMEHUN OPHEHTUPOBATHCS B MHPE
BEILIECTB U XMMUYECKUX SIBJICHUMN, UMEIOIUX MECTO B MPHUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOU
KU3HH;

® pa3BUTHE YMEHUHN U CIIOCOOOB AEATEIbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U OObSICHEHUEM
XHMHUYECKOTO IKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€30MacHOT0 OOpAIICHNUs C BEIECTBAMH.

Hapsiny ¢ stum, coneprkaTenbHas XapakTEpUCTUKA LieJed M 3ajad U3y4eHHUs IpeaMeTa B
MporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPHUOPUTETAMU B
cucteMe cpenHero oomero obpasoBanus. CeroaHs B MPENoJaBaHUM XUMHUU B OOJIBIICH CTENEHU
OTHAETCsl MPEAIOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJIepyKaHHsI 00yUeHHsI, OpPUEHTHPOBAHHOW Ha
MOJrOTOBKY BBIMMYCKHHMKA 0OI1e00pa30BaTeIbHON OpraHu3alliy, BJIAJICIONIEr0 He HAOOPOM 3HAHUM,
a (YHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CThb CHOCOOAMHM W YMEHHSIMH AaKTHUBHOIO MOJYy4YEHHS
3HaAHUHW ¥ MPUMEHEHHS UX B PEaTbHOM KU3HU JIJIS PEIICHHS TPAKTUUECKUX 3a71a4.

B cBs3m c oMM Tpu U3ydEeHUH TIpeAMeTa «XUMHs» JOMUHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue 1IeNIN U 3a7a4u, KakK:

ajanranus o0yJaromuxcsl K yCJIOBUSAM JTMHAMHYHO Pa3BUBAIOLIErocs Mupa, GopMHUpOBaHUE
MHTEJJIEKTYaJbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIPHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHHEM;

dbopMupoBaHre y OOYYalOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE JJIS Pa3IUYHbIX BHUJIOB JIEATEIBHOCTH: PELIEHUs MpoOseM,
MOMCKa, aHanmm3a u 00paboTku wWHGOPMAIMK, HEOOXOMAUMBIX JUIsi TPHOOPETEHHUS OIBITA
NEeSITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHMM XUMHUH, a TaKXkKe ISl OLEHKHU C
MO3UIMI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha
OpraHu3M 4YeJoBeKa U MPUPOJHYIO CPEeLy;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEM
00yJaroIMXcsi: CIOCOOHOCTH CaMOCTOSITEIPHO TMPHOOpPETaTh HOBBICE 3HAHWS 10 XHMHH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHbIE HWH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWCKA W aHaju3a y4eOHO M Hay4YHO-NOMYJISIpHON MH(OpMAMM XUMHYECKOTO
COJIepKaHUS;

(dbopMHpOBaHHE U pa3BUTHE Y OOYUYaIOLIUXCA ACCOLUUATUBHOIO M JIOTUYECKOTO MBILUICHUS,
Ha0JI0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIPH IJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00y4aromMXcsi YOeKIEHHOCTH B T'YMaHUCTUYECKO HANIPaBIEHHOCTH XUMUH,
e€ BaXHOHM pOJM B pEIICHWH TIOOAIBHBIX MPOOJIEM PpAMOHATIBLHOTO MPUPOAOINOIB30BaHNUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypcoB U COXPAaHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OX0IMMOCTH OEPEeKHOTO OTHOILIECHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS
OTIbITA WCHOJB30BAHUS MOJNYYCHHBIX 3HAHUM AJI MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYyalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.

B yuyeOnom mane cpeanero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4uClio 9acoB, OTBEASHHBIX ISl U3yYEHUS XUMHH, Ha 0a30BOM YpPOBHE CpEIHEro
obmrero o6pazoBanus, cocrapisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenro), B 11 kiacce —
34 gaca (1 gac B Hefento).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTudeckne 0CHOBbI OPraHU4eCKONH XUMHUM

[Ipeamer opranuyeckod XUMHUU: €€ BOZHHMKHOBEHWE, Pa3BUTHE M 3HAYCHHUE B IMOIYYCHHUH
HOBBIX BELIECTB U MaTepHasioB. Teopus cTpoeHus: opraHudeckux coequnenuii A. M. byrneposa, eé
OCHOBHBIC TOJIOKEeHUs. CTPYKTYpHBIC (OPMYJIBI OPraHUYECKHX BEIISCTB. [ OMOJIOTHS, N30MEpPHS.
XuMHU4YecKasi CBSA3b B OPraHUYECKUX COCTUHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o KIacCH(pUKANUN OPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHn4ecKux
COCIMHEHUH (CUCTEMATHYECKasi) U TPUBHUAJIbHBIC HA3BAHUS BAXXHEHIITUX MPEICTABUTENICH KJIACCOB
OpPraHUYECKUX BEIIECTB.

DKCNepUMEHTAIBHBIE METOJbl M3YYECHMsI BEIIECTB M WX MPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOIIO/IEHNE U OMKUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuM (IJIaBjaeHUE, 00yrIMBaHNUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKMH psaf. MeraH W 3TaH — mpocreumme
MPEACTABUTENH AJIKAHOB: (PM3MUECKHE M XUMUUYECKHE CBOMCTBA (PEAKIIUU 3aMEIECHUS U TOPEHUs),
HaxO0XJICHHUE B MPUPOJIC, TIOJIYUCHHE W TIPUMEHECHHE.

AJKEHBI: COCTaB U CTPOEHWE, TOMOJIOTHYECKUH pAN. DTHUJIEH U NPONWIEH — MPOCTEHIINE
MPEACTABUTENN AJKCHOB: (U3WYECKHE W XHMHYECKHE CBOMCTBA (pEaKIUu TUIAPUPOBAHUS,
raJIOT€HUPOBAHUS, TUPATAIINHN, OKUCIICHHS U TIOJUMEPHU3AIIHNH ), TIOJIyUeHUE U IPUMEHECHHE.

Anxamuensl: OyramueH-1,3 u metwnOyranueH-1,3: cTpoeHue, BaKHEUINE XHUMHYCCKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psa. AICTWICH —
MPOCTEHIINIA TPECTABUTENb AJIKMHOB: COCTaB, CTpOEHHE, (PU3NYECKUEe M XUMHUUYECKHE CBONCTBA
(peakuuy ruAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (PHU3MUYECKMEe U XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IOJIydeHUE U TNpuMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue C80UCMBA (PeaKyuu 2an02eHUpPOSanus U HUMpOBAHUs), NOTyueHue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTndeckas CBA3b  MEXAY  YIJIEBOAOPOAAMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJlaccaMm.

[Ipupoanbie UCTOUYHUKH YIIIeBOAOpOoJOB. [IpuponHblii ra3 u momyrHble He(TSHbIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTKu HEDTH: MTEPETOHKA, KPEKUHT (TEPMUUYECKHM,
KaTaJuTHYeCKuil), mupoau3. [IpoaykTel nepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH
1 B ObITy. KaMeHHBII yrosib U MPOIYKThI €0 MepepadoTKH.

DKCHepUMEHTaIbHbIE METOJbl MU3YYEHHsI BEIIECTB M HUX MPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yronp», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJOB U TaJOTCHONPOU3BOAHBIX, TIPOBEACHUE MPAKTUYECKON pPabOTHI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnrie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYeCTBa
HCXOJHOTO BEIECTBA MJIM MPOJYKTa PEaKIMU IO U3BECTHHIM Macce, 00BbEMY, KOTUYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeAMHEHUs

[IpenenbHBIE OJHOATOMHBIE CHOUPTHI. METaHON U 3TaHOJ: CTpPOEHHUe, (U3MUecKue u
XMMHYECKHE CBOWCTBA (peakiuy C aKTUBHBIMH METaJIaMH, TaJIOT€HOBOJOPOJAMH, TOpPEHHE),
npuMeHeHne. BoiopoiHbie CBSI3U MEXKy MOJIeKyJaMu CUpToB. JleiicTBuE MeTaHoa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOTOaTOMHBIE CHHPTHL. OTUIEHTIUKONb H TIUIEPUH: CTPOCHHE, (U3HUECKUe U
XMUMHYECKHE CBOMCTBa (B3aMMOJECHCTBHE CO IEIIOYHBIMU METa/NIaMHU, KaueCTBEHHAs! peakius Ha




MHOTOATOMHBIE CcOUpTHI). JlelicTBMe Ha opranu3m uenoBeka. [IpuMeHeHue TraMIIEpUHA U
STUIICHTJTUKOJISL.

@eHoJI: CTpOeHUE MOJIEKYIbI, (PU3NYeCKre U XUMUYECKUe CBOMCTBA. TOKCHMYHOCTH (heHoma.
[Tpumenenue deHomna.

Anpnerunpl M kemoHul. DopMaNbIETHA, aleTalIbJICTU]: CTPOCHUE, (QU3MUECKUEe W
XAMUYECKHE CBOWCTBA (pEaKkIMHM OKHUCICHHS W BOCCTAHOBJICHHS, KAa4eCTBEHHBIC pEaKIUH),
MOJTy4EeHUE ¥ PUMEHEHHE.

OnHOOCHOBHBIE TIpeAeTbHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHas W YKCYCHAasl KHCJIOTHI:
CTpoeHUe, QU3HUYECKUE U XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOMIME JJIs KJIAcCa KHUCIOT, PEaKIIHs
sTepuHKaNNM), TMOJTydyeHne | mnpuMeHeHne. CreapuHOBass W OJCHHOBAas KHCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT, MX
MOIOIIIEE JENUCTBHE.

CnosxHble 3¢QUpbl Kak NMPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb KHPOB.

VYrieBoapl: cocTaB, KiacCU(pUKAIUS YIIEeBOJIOB (MOHO-, AW- U TOJHcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTHM CTPOEHHS MOJIEKYINbl, (PU3MYECKHE U XUMHUYECKUE
cBolicTBa (B3aumoeiictBue ¢ ruapokcuaom meau (I), okucieHrne aMMHaYHBIM PACTBOPOM OKCHIA
cepedpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXJIEHWE B TIPUPOJIEC, IPUMEHEHUE,
o6uosnoruueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemmono3a Kak NpuUpoJiHbIe moiauMepbl. CTpoeHHe Kpaxmaja W LEJUTIOI03bI.
du3nuecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

DKcriepuMEHTabHBIE METOIbl HW3Yy4YCHHs BEIIECTB M WX TNPEBPAIlEHUH: IPOBEACHUE,
HaOJIO/IEHUE U OTMCaHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE CIIMPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHoJa okcujaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammoselicTBue TmnepuHa ¢ ruapokcuaoMm meau(ll)), ampaernmoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) u ruapoxcumom memau(ll), B3aumosaeiicTBue kKpaxmayia ¢ HOIOM),
MPOBEACHUE TPAKTUICCKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérhpie 3amaun.

Bolunicnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBa
HCXOJHOTO BEIECTBA WJIM MPOJYKTa PeakiMi MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3zoTcoepKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTHI KaK aM(OTepHble OpraHnyeckue coequHenus. Ouznueckue 1 XuMUYECKHe
CBOMCTBAa aMHUHOKHCIOT (HAa TNpuUMepe TiuluHa). buojormyeckoe 3HAUY€HHWE AMHUHOKHUCIOT.
IlenTnael.

benku kak mpuposHBIE BBHICOKOMOJIEKYISpHBIE coeAuHEHUs. llepBuuHas, BTOpUYHAA U
TpeTHuYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OENKOB: THAPOIU3, JeHaTypalus,
KaueCTBEHHbBIE PEAKIIH HA OCIKU.

DKCIIepUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIEeCTB M WX MpEBpalleHHii: HaOI0JeHHE U
OTHCAaHKE JEMOHCTPALMOHHBIX OTMBITOB: JIeHaTypalus OelKOB MPHU HArPEBAHUU, IBETHBIC PEAKIIUU
OETKOB.

BbicokoMoieKkyIsIpHBbIE COeANHEHH

OCHOBHBIE TOHATHS XHMHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHWH: MOHOMEp, MOJUMeEp,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEAHAS MOJIEKysipHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alts U MOJIMKOHIEH AU

DKcIepUMEHTaIbHbIE METOJIbl M3Y4YEHHUsl BELECTB M WX NpPEBpallleHHi: O3HAKOMIIEHHE C
oOpa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyTYKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpenIMETHBIX CBsS3€M MpH U3ydeHMH opraHuyeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX eCTeCTBEHHO-HAy4YHbIX NOHATUH, TaK U
MOHATHUH, SABJISIOIIUXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOm1re ecTecTBEHHO-HAYYHBIC IOHATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHauu3, CHUHTE3, Kiaccu(uKamus, NEePHOAUYHOCTb, HAONIONEHUE, W3MEPEHHE, HSKCIEPUMEHT,
MOJIEIIUPOBAHUE.

®dusnka: Marepus, 3HEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIreTUUECKUH YPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHME BEILECTBA, (PU3NYECKHE BEIUYMHBI U €AWHUILIBI X
H3MEpPEHUSI.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BeUIECTB B OpraHusme, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIECTBA (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorust: nmuiieBble NPOAYKTbl, OCHOBBI PALlMOHAIIBHOTO MHUTAHUS, MOIOILIUE CPECTBa,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE Ipenaparhl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTrudeckne 0CHOBbI XMMHHU

XuMudeckuit smeMeHT. Atom. Sapo aroma, wu30TOMBL. ~DJEKTPOHHAs 000JI0YKA.
DHepreTuyeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOWTaiH, S-, P-, 0- amementsl. OcoOCHHOCTH
pacrmpeiefieHus dJEKTPOHOB MO OpOMTAIsIM B aroMax JJIEMEHTOB TEPBBIX YETHIPEX IMEPUOIOB.
DOneKkTpoHHas KOH(PHUTypalusi aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmoagnueckas cucrtemMa xumudeckux smeMeHtoB J[. WM.
MenneneeBa. CBsi3b MEPUOTUICCKOTO 3aKOHA U [lepronueckor CUCTEMbI XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHON TeEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3HaueHUE TEPUOTUIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKash CBsA3b. Buabl XUMHYECKOW CBs3u (KOBaJeHTHAs
HETIOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTMdeckas). MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOM
XUMHUYECKON CBS3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJICKYISIPHOTO M HEMOJICKYJSPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa
BeIeCTBa. THIMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMMOCTh CBOWMCTBA BEIHIECTB OT THIIA
KPUCTAJUTMYECKOUN PEIETKH.

[Tonatue o gucnepcHbIX cucTteMax. VICTUHHBIC M KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jis
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHu4ecKux coenrHeHnii. HoMeHKIaTypa HeOpraHu4eCcKUX BEIECTB.
I'eHeTnveckas CBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICIKANTUX K PA3TMIHBIM KJIacCaM.

Xumuueckass peakiusa. Kiaccupukamus XAMHYECKUX pEaKIMid B HEOPraHUYECKOW U
OPraHWYECKONM XUMHUU. 3aKOH COXPAHCHHS MAacChl BEIECTB, 3aKOH COXPAHCHHS W IPEBPAIICHUS
SHEPTHUH NMPU XUMUYECKUX PEAKIIHIX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pa3iauuyHbIX (akTopoB. OOpaTUMbIC pEaKIUH.
Xumudeckoe paBHOBecHe. DaKTOphI, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

DnexTponuTHueckas auccouuanus. CuibHble W cialbbie dneKkTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHsI BEIIECTB M MUX MPEBpPALICHUN: JIEMOHCTpaIus
tabmun «[lepuoanueckas cucrema xumuueckux saemeHToB [[. V. MenneneeBa», u3yueHue
Mozenel KPUCTAJUTMUECKUX pemETOK, HaONIoeHHe U OMHCAHHE JEMOHCTPAIlMOHHBIX U
1abopaTOpPHBIX OMBITOB (pa3loKeHHE TMEePOKCHIA BOJOpPOJa B MPHUCYTCTBUU KaTaiau3aTopa,
ONpe/ieJIEHuEe Cpebl PacTBOPOB BEIIECTB C IMOMOINBI YHUBEPCAIBHOTO HWHJMKATOpa, PEaKlUU
MOHHOTO OOMeEHa), TpPOBEICHHE MPAKTUYECKOH paboThl «BrnusHue pa3nuuHbIX (QAKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM».

Pacuérubie 3amaun.



Pacuérel no ypaBHEHUSAM XMMUYECKUX PEAKIUH, B TOM YUCIE TEPMOXUMUYECKUAE PACUETHI,
pacy€Thl C UCIOIB30BAHUEM MOHATUS «MACCOBAsSI JIOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. [Tonoxxenue nemeramioB B Ileproaudeckoil cucteMe XUMHUYECKUX 3JI€MEHTOB
J. N. MenneneeBa m 0COOGHHOCTH CTpOeHHsS aToMmMoB. Du3MYeckue CBOICTBA HEMETAILIOB.
AmoTponus HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajoOreHoB, cepbl, a3oTa, ¢ocdopa,
yIJIiepo/ia U KPEMHHUSA) U UX COCIUHEHUN (OKCHAOB, KHCIOPOJCOACPKAIIUX KHUCIIOT, BOJOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertaiel. [Tonoxxenue metaiuio B [leproauyeckoit cucreMe XuMu4eckux 3smemMeHToB /. 1.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJJIEKTPOHHBIX OO0O0JIOYEK aTOMOB MeTayyioB. OOmue
¢usnueckue cBoicTBa MeTaysioB. CIUIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKMM psAl HaNpsKeHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kajdui, KaibI[Uil, MarHuwu,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4eHHst MeTauioB. [IpruMeHeHrne MeTaioB B ObITY U TEXHHUKE.

DKCIIepUMEHTATLHBIC METO/IbI M3YUeHHs BEIECTB M WX MPEBPAICHUN: M3yYCHHE KOJUICKIIUU
«Mertabsl U CIJIaBb», 00pa3lOoB HEMETAJUIOB, PELIEHNE SKCIEPUMEHTAIbHBIX 3a/a4, HaOmoIeHne U
OTIMCaHUE JICMOHCTPAIIMOHHBIX U JJA00OPATOPHBIX OIBITOB (B3aUMOJICHCTBHE TUIPOKCHIA ATFOMUHUS C
pacTBOpaMu KUCIIOT U IIeJI0Yel, KaueCTBEHHBIC PEaKIIMK Ha KAaTHOHBI METAIIJIOB).

Pacuérnele 3amaum.

Pacuérbl Macchl BenecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YUAaCTBYIOUIUX B PEAKI[MHU BEILECTB, PacUEThl Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) MPOIYKTOB pEaKLHH, €CIIU OJJHO U3 BELIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMum B o0Gecrie4eHHH SKOJOTUYECKON, SHEPTETUUECKOW M THIIEBON 0€301acHOCTH,
pa3BuTun MeauuuHEbL. [IoHATHE 0 HAyYHBIX METOJAaX MTO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIUIAX POMBIIIIEHHOTO MOJYyYEHHS BaKHEUIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEpUATIOB: BAXHEHUIIUE CTPOUTEIbHBIE MaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKW, CTEKJIO, KepaMuKa, MaTepuabl Uil DIIEKTPOHHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIE yI0OpEHUSI.

XUMHS M 30pOBbE YEJIOBEKA: IPaBWJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENAPaTOB,
mpaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OLITOBOM XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MexXnpeIMETHBIX CBS3€H MpU U3ydeHUHU oO1eil u Heopranuuecko xumuu B 11
KJIacCe OCYIIECTBIISIETCA Yepe3 MCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHATUH, SBJIAIOIIMXCSA CUCTEMHBIMU ISl OTACNIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (aKkT, TUNIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHUHTE3, Kiaccuukanus, MepUOJUYHOCTb, HAOMIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepusi, PHEPrus, Macca, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKH YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTtHoe
COCTOSTHUE BEIIEeCTBA, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, 5KocucTema, Ouocdepa, Makpo- H MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIEHHOCTh, METAJTYPrHus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO3SUCTBEHHOE MIPOU3BOCTBO, nuuieBas MIPOMBIILIJIEHHOCTb,
(dapmalieBTHUECKasl TIPOMBIIUICHHOCTh, IPOU3BOJACTBO KOCMETHUECKUX TMPErnmapaToB, MPOU3BOIACTBO
KOHCTPYKIIMOHHBIX MAaT€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYJarOUUMHUCS
IporpaMM CpeaHero oomiero oOpa3oBaHusl (JMUYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuHo-meTroanueckoil 0CHOBOH AJisl pa3pabOTKU IJIaHUPYEMbIX PE3Yy/IbTaTOB OCBOEHUS ITPOrpaMM
cpeaHero o0Iiero o0pa3oBaHus SIBISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cooTBeTcTBHMM C CHCTEMHO-/EATENBHOCTHBIM IOAXOJOM B CTPYKTYype JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpEeAMETa «XHUMHUA» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHUsl BbIIEIEHbI
CJIEYIOIIE COCTABJIAIOIILE:

OCO3HaHUE OOYUYaAIOIIMMUCS POCCHMCKON TpakJAaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LI€JICHANIPaBJICHHOE DPA3BUTHE BHYTPEHHUX YOEXKJEHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

FOTOBHOCTh U CIIOCOOHOCTH OOYy4aroUIMXCs PYKOBOJCTBOBATHCS B CBOEW JAESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYLIIUMHU  LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHUs;

HaJM4ue TMPABOCO3HAHUS HKOJIOTUYECKON KYIbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE Pe3yIbTAThl OCBOCHUS MpeAMETa «XUMUS» TOCTUTAIOTCS B €IMHCTBE y4eOHOU
U BOCHUTATENBHOW JEATENbHOCTH B COOTBETCTBHHM C T'YMAaHUCTUYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJI€AlaMU POCCHIICKOTO Tpa)KJIaHCKOro o00IecTsa,
NPUHATHIMU B OOIECTBE HOPMaMH W TpaBUJIAMH MOBEACHHUS, CHOCOOCTBYIOIIMMH IpoLieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpa¥aroT CPOPMHUPOBAHHOCTD
OTIbITa MIO3HABATEILHON U MPAKTUYECKOHN AEATeIbHOCTH OOYUaIOUINXCs M0 peaan3aluy MPUHATHIX B
oOu1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHUS OOYYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBICHUSI O COLMAIbHBIX HOPMAax M MPaBWIAX MEXKJIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH IESATENbHOCTH IPU CO3/JaHUU Y4E€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33124, BHINOJHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY U apryMEHTBI JIPYTHX
[P aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM AEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHI0 OTEYECTBEHHON XUMUU;

YBOXKEHHUS K MPOILIECCy TBOPYECTBA B OOJACTH TEOPUUM M TMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHHs TOTO, 4TO JOCTWXKEHHUS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX HAOIOJCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U IPAKTUKOB;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIYYEHUHM M IOCIEAYIOLIEM aHAIU3E
MHGOpMAIIUY O IEPEOBBIX JTOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CMOCOOHOCTH OLIEHWBATh CUTYAIMM, CBSI3aHHBIE C XUMHUUYECKUMH SBICHUSMU, U IPUHUMATD
OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEACHHWE M IIOCTYNKUM CBOMX TOBAapUIIEW C MO3ULMN
HPAaBCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHUE NIOCIEICTBUN ITUX IOCTYIIKOB;
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4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 370poBOro W 0Oe30macHoro obOpasza KH3HH, HE0O0XOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONrofieHUsT TpaBWJI OE30TIACHOTO OOpaIeHUs] C BEIIECTBAMH B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOM JIEATEIBHOCTH,

MMOHUMAHMS I[ICHHOCTH TIPAaBWJ WHIAWBUIYAIBHOTO M  KOJUICKTHBHOTO 0€30IMacHOro
TOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TMOCJICJICTBUN W HENPUATHS BPEAHBIX IMPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON  JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHH TMPAKTUYECKUX 3a7ad COIHAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3Y4YEHUIO0 Mpodeccuil pa3jaudyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIBHOU TPACKTOPUU 00pa3oBaHus, Oymymieit
npodeCcCur M peaau3aiu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOTNY€eCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH 11e7IeCO00pa3HOTO OTHOIICHUS K MPHUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MOHUMAaHUs TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MPOoOJIeM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

OCO3HAHHS HEOOXOTUMOCTH HUCHOJb30BAaHUS JOCTHXKEHUN XUMHUU JAJS pEeUIeHHs] BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS IEHCTBUM, NMPUHOCAIIMX BpEIl OKpPYXKalolled NpUPOIHOU Cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJOTMYECKHE MOCIEACTBUS MpearnpUHIMAEMbIX
JEUCTBUI U NMPEIOTBPAIIATH UX;

HaJIW4Yus Pa3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTMYECKON KYyJIbTYphl, OIIbITA
NESITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHsSI PYKOBOJCTBOBATbCA HMMH B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLIMANIbHOW MPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOo(poOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00IIeCTBEHHOM MTPaKTUKU;

MOHUMAaHHUS CHeMU(PUKA XUMUU KaK HayKd, OCO3HaHus €€ poiau B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUH IEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIleM
MUpE KaK O €IMHCTBE MPUPOIbI U YENIOBEKa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH
po0sieM COXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU MJIi COBPEMEHHOW IMBUIIM3AIMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpPbI, PEHICHUH TIOOANTbHBIX MPOOIEM YCTOWYMBOTO DPa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTMUECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIOBUHM YCHEIIHOTO TPY/a U IKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UJieHa 00IecTBa;

€CTECTBEHHO-HAyYHOH TpaMOTHOCTU: TIOHUMaHUS CYIIHOCTH METOJOB TO3HaHMUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIOJIB30BAaTh MOJy4aeMmble 3HAHUS s
aHalM3a U OOBSCHEHUS SIBIICHUN OKPYKAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOYCHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C IIENbIO
MOJTy4€HUs JJOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENIEHO MCIIOIh30BaTh XUMUYECKIE 3HAHUS JUIS PEIICHHS MpoOIeM B
pEATbHBIX KU3HEHHBIX CHTYAIHSIX;

UHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CamMoOOpa30BaHUIO, K
AKTUBHOMY TIOJIy4EHHUIO HOBBIX 3HAHUI 10 XUMUU B COOTBETCTBUH C KHU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHBIX chepax MpoPecCHOHATHLHON NeITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble pe3yibTaTbl OCBOEHUS YydyeOHOro mnpeamera «XUMHS» Ha YpPOBHE
cpenHero oOrmiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yanOHII/IXC$I MCKIUCHTUITIIMHAPHBIC
(MexrnpeaMeTHbIE) O0IIeHayYHbIe IOHSTHS, OTPAXKAIOLIUE 1I€JIOCTHOCTh HAYYHON KapTHHBI MUpa U
CHGIII/I(l)I/IKy MCTOJAOB IMO3HAHHA, HUCIHOJIB3YEMbBIX B CCTCCTBCHHBLIX HayKaxX (MaTepI/IH, BCUICCTBO,
SHEprus, sBJIEHUE, IPOIECC, CUCTEMA, Hay4yHbIM (DaKkT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHHE, YIKCTICPUMEHT U JIPYTHE);

YHHUBEpCcaJbHbIe yueOHbIE IEHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHbIE),
obecneunBaromue GopmMupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COITHATBHONW KOMIIETEHITUN
00yJaroImXcs;

CIIOCOOHOCTh ~ OOYyYAlONIMXCS  KCIOJb30BaTh  OCBOEHHBIE  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJbHble Yy4eOHblE [EHCTBUS B IO3HABATEIbHOM H
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yiabTaThl OTPAXAlOT OBJAJCHUE YHHUBEPCAIbHBIMU y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JoruyecKue AecTBUS:

CaMOCTOSITEIFHO  (DOPMYIMpPOBaTh M AKTyaJW3UPOBAaTh MPOOJIEMY, BCECTOpPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsATh IeJMU JeATEeIbHOCTH, 3aJlaBas IapaMmMeTpbl U KPUTEPHH WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMU IICIISIMH;

HCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHUN NPHEMBI JIOTHYECKOTO MBIILICHUS — BBIACIATH
XapaKTepHbIC TMPHU3HAKKM TOHATHA W  yCTAHABJIMBaTh MX B3aUMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIAaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaAKIIHi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE pacCyKAeHUs (MHAYKTUBHBIC, J€TyKTUBHBIC, 10 aHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PACCMATPUBAEMbIX SIBICHUAX, (POPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, WCIOJIb3YEMbIe B XMMHH CHUMBOJIMYECKUE (3HAKOBBIC)
MOJeNH, MPeoOpa3oBhIBaTh MOJAEIBHBIE MPECTABICHUS — XUMHUUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
XxuMuueckas (Qopmyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PElIeHHH Yy4eOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEICTaBICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIeA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUI;

dbopMmynupoBaTh 1€MW 3aJa4d  HWCCIEAOBaHUS, UCIOJIb30BaTh IOCTABIEHHBIE U
CaMOCTOSITENIEHO c(hOpPMyIMPOBaHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMU CAMOCTOSITEJIbHOTO T[UIAHUPOBAHUS W TPOBEACHUS YUYCHHUECKHUX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOaTh 3a XOJIOM TpOIlecca, CaMOCTOSTEIHHO
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MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIUpPOBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHMS, COCTaBISAThH OOOCHOBAHHBIA OTUYET O MPOJCITAHHON
paborte;

npuoOpeTaTh OMNBIT YYEHHUUECKOH HCCIIeIOBATENbCKOM W  TMPOEKTHOW JEATeNbHOCTH,
MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY TIIOMCKY METOJIOB pEIICHHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUSL.

3) pa6ora ¢ unopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HMCTOYHUKAX HWHPopManmuu (HAYYIHO-TIOMYIIpHAs
JUTeparypa XMMHYECKOTO  COJEpXKaHWs, CIPaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHATM3UPOBATh WH(POPMALINIO PA3IUYHBIX BHJIOB U (POPM IMPEICTABICHHS, KPUTUIECKA OLICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATh pa3lIMYHblE METOJbl IMpPU TOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHUSI YUEOHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpUOOpETaTh ONBIT HCMOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJbHYIO (OpMy IpeacTaBiIeHUs HH(popManuu (CXEMbl,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

UCIIOJIb30BAaTh HAy4YHBIH fA3BIK B KAuyeCTBE CpEJICTBA HpH paboTe C XUMHYECKOU
nHpopmanen: TPUMEHATh MEXIpeaMeTHbIE ((PrU3nuecKue 1 MaTeMaTHYEeCKUe) 3HAKH U CUMBOJIBL,
(dbopmyibl, a0OpeBUaTypBl, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBJIa}IeHI/Ie yHI/IBepcaJIbelMP[ KOMMYHI/IKaTI/IBHI)IMI/I HeﬁCTBHHMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl B XOJIe JUANOra W/WJIA TUCKYCCHH,
BBICKAa3bIBaTh HWJEH, (QOPMYIUpPOBATH CBOM TPEIJIOKCHHUS OTHOCHTEIBHO  BBHITIOJIHCHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C TMPE3CHTAIMECH pe3yJbTaTOB IMO3HABATEIHLHON MACSITEIBHOCTH, TOJYYCHHBIX
CaMOCTOSITEJIPHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPH BBIMIOJTHEHUH XUMHUYECKOTO SKCTICPUMEHTA,
MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBOMCTB M3y4YaeMBIX BEIICCTB, peaiM3alldd Y4eOHOTO
nmpoekta W (GOpMYJUPOBATH BBIBOJABI IO PE3yJIbTaTaM MPOBEAEHHBIX HCCICIOBAHUNA IyTEM
COTJIACOBAHUS MO3UIIMHA B XOJ€ 0OCYKJIEHUS U 0OMEHA MHCHHUSMH.

OBJj1ajieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMU JelCTBUAMM:

CaMOCTOSITEJIPHO IUIAHUPOBATh W OCYIIECTBJIATH CBOKO IO3HABATEIIBHYIO JIEATEIHLHOCTD,
ompenensis e€ LETW U 3aJa4yd, KOHTPOJUPOBATh M 1O MEpe HEOOXOJAMMOCTH KOPPEKTHPOBATH
MpeayiaraeMblii  aJITOPUTM JICUCTBUN TPU BBIMIOJHEHWH YYEOHBIX M HCCIICAOBATEIIBCKUX 3aj1ad,
BbIOMpaTh Hanbosiee 3(PPeKTUBHBIN COCOO UX pelIeHHUs ¢ YYETOM MOJYy4YeHHs] HOBBIX 3HAHUHU O
BEILIECTBAX U XMMUYCCKUX PEAKIIHIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAaMOAHAIIN3a U CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KITIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTaBIISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJM XUMHHM B TIO3HAHWM SIBICHUM MPHUPOABI, B (POPMUPOBAHHM MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIHHOW T'PaMOTHOCTH, HEOOXOJUMOUN ISl  pelIeHus
MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CHUCTEMON XUMHUUYECKMX 3HAaHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraIoIINe
MOHATHS (XUMUYECKHI JIEMEHT, aToM, DJIEKTPOHHAs 000JOYKa aToMa, MOJIEKYJa, BaJlleHTHOCTb,
ANIEKTPOOTPHUIIATENIFHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHas), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YrIIepoIHBIN CKeleT, (yHKIIMOHATbHAS
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IpyIIa, pajukai, U30Mepusi, U30MEpPbl, TOMOJIOTMUECKUN Psijl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOL
U a30TCOJEpIKAIINE COCTUHEHHS,, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEJIMHEHMS); TEOPUU M 3aKOHBI (TeOpHsl CTpoeHHs opraHumdeckux semects A. M. bytieposa,
3aKOH COXpPaHEHMsS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMUU;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUEe B OCHOBE IIOHMMAaHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHMUYECKUX SIBJIEHUHM, (DAKTOJIOTUYECKUE CBEJEHHMS O CBOWMCTBAaX, COCTaBe, IOJIyYEHUU U
0€3011aCHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOU
JeSITENIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBIABISATH XapaKTEPHbIC NMPHU3HAKH TOHSATHH, yCTaHABIMBAThH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHATUS IPU ONMHCAHUU COCTaBa, CTPOEHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ul COCTABJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (popMysl OpraHMYEeCKUX BEIIECTB U
YpaBHEHUH XMMHYECKUX PEAKIUI, U3roTaBIMBATh MOJIEIM MOJIEKYJ] OPraHMYECKHUX BEIECTB AJIs
WUTIOCTPAIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS,;

c(OpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAIEKHOCTh M3YYEHHBIX OPraHMYeCKHUX
BELIECTB M0 MX COCTaBy U CTPOCHHMIO K ONPENEeNIEHHOMY KiacCy/Tpylie COeIuHEeHUN
(YyrneBoJopo/ibl, KUCJIOPO U a30TCOAEpKallle COEAMHEHUS, BHICOKOMOJIEKYJIIPHbIE COCTUHEHUS),
JIaBaTh WM Ha3BaHWsA 10 cucrtemarmueckoid HomeHkmatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTNEIbHBIX OPraHWYECKHX BEUIECTB (ATUJIEH, MPOIWJICH, alleTHIIEH,
STHJICHTJIUKOJIb, TJUIEpUH, GEeHOJ, GopManbIerul, aleTaabIerul, MypaBbHHasi KUCIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAsi KHCJIOTa, CTE€apUHOBAsl KUCIOTA, TIIOK03a, (GpyKTO3a, Kpaxmall, IeJI03a,
TJIAITAH);

chOpPMUPOBAHHOCTh YMEHHUS OMPENENATh BUAbl XUMHYECKOH CBSI3M B OPraHUYECKHX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh TMOJOXKEHUS TEOPUU CTPOEHUS OPraHU4YeCKHX
BemectB A. M. ByriepoBa it 0OBsICHEHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTpPOEHHE, (U3UYECKHe U
XMMHYECKHUE CBOWCTBA TUIMYHBIX MPEACTABUTENCH DPA3JIMYHBIX KIACCOB OPraHUYECKHX BEILECTB
(MetaH, 3TaH, 3TUJICH, IPONUJIIEH, alleTHIIeH, OyTaauen-1,3, meTunOyraauen-1,3, 0eH301, METaHOI,
3TaHOJ, ATUJICHIJIMKOJIb, TIMUEPHUH, (DEHON, aleTalblIerujl, MypaBbUHAs U YKCYCHas KHUCIOTBI,
TIII0K03a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCII0Ta), MIUTFOCTPUPOBATh T€HETUYECKYIO CBA3h
MEXAY HHUMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX XHUMHYECKUX pEaKUUid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEePHU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO ChIPhs (HE(TH,
MPUPOJHBIN Ta3, yroib), CHOCOObI UX MepepabOTKM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHUI IPOBOAUTH BHIYMCIICHHSI 10 XMMHUYECKUM ypaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBAa UCXOIHOTO BEIIECTBA MIIU MPOIYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH);

c(OPMHUPOBAHHOCTh YMEHHUH BIIaJIeTh CUCTEMOI 3HAHHMI 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMUS, UCTIOJIb3YEMbIX B XMMHHU TP U3YYEHHUH BEILECTB U XMMHUUYECKHX SIBJICHUH (HaO0eHue,
U3MEpEHUe, SKCIEePUMEHT, MOJEIUPOBAHKE), UCIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHHS IS
MPUHATHS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEHIECTBAMHU M HX
IIPUMEHEHHEM,;

c(OPMHUPOBAHHOCTh YMEHUH COOIOAATh MpaBWJia IMOJIb30BAaHUS XMMHYECKOM MOCYIOH H
nabopaTOpHBIM 00OpYJIOBaHUEM, a TaKXkKe MpaBUiia 0OpalleHHs ¢ BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBINOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHusT OpraHUYECKUX BELIECTB IPHU HArpeBaHUM, IOJIyYEHUE 3TUJIEHA M HU3YYEHHE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMM OPraHUYECKUX BELIECTB, JACHATypalusi OEJIKOB MPH HarpeBaHMH,
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I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MIPH 0OpaIIeHUN C
BEIIECTBAMU U J1A0OpaTOpPHBIM O0OPYIOBaHMEM, MPEACTABIATh pPE3YJAbTaThl XHUMHUYECKOTO
SKCIepUMEHTa B (OpME 3amucH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil u (GopMmyaupoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(OpPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

cOpMUPOBAHHOCTh yMEHHMH COOJIIOAATh IpaBHIA HKOJOTMYECKH IIEJIECO00pa3HOTo
IIOBCJICHUS B 6I)ITy u pr,[lOBOfI ACATCIIBHOCTH B LECIAX COXpPAaHCHUA CBOCro 3A0POBbA M
OKpY’Karolllell MPUPOJHOW Cpeibl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KUBBIE OPraHU3MBbI
OHpe[[eJIéHHI)IX OpraHN4YCCKUX BCIICCTB, IOHMMasA CMBICII ITIOKA3aTCJIA HHK, MOSICHATDH Ha IpUMCEpax
CIIOCOOBI YMCHBIICHUS U MTPEAOTBPALICHUSA UX BPECAHOT'O BOSIICﬁCTBPI?I Ha OpraHu3M 4cCJIOBCKaA,

JIIs 06yqa101u1/1xcs1 C OrpaHNM4YCHHBIMHU BO3MOXXHOCTSAMU 3JOPOBBA: YMCHHEC INPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUS BCIIECTB U XUMHNYCCKHUX ﬂBﬂeHHﬁ;

IUISL CJIENBIX U CIa0OBHUIAIIMX OOY4YaIOIIMXCS: YMEHHE UCIOJb30BATh PEIbe(PHO-TOUECUHYIO
cucremy o0o3HaueHuii JI. bpaiins muist 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI Kypca «O0Imast 1 HeopraHHIecKasi XUMHSD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MUpA, POJM XWMHUHU B TIO3HAHWU SIBICHUH TPUPOIBI, B (OPMHPOBAHWH MBIIUICHUS U
KyJIbTYyphl JUYHOCTH, €€ (YHKIMOHAIBFHOW TPaMOTHOCTH, HEOOXOMUMOW Ui  peIICHUs
MPAaKTUYECKUX 3a7a4 M OSKOJIOTWYECKH OOOCHOBAaHHOTO OTHOIIEHHWS K CBOEMY 370POBBIO W
MPUPOIHON Cpee;

BIIQJICHME CHCTEMOM XHMHMUYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJAraroliue
HOHATUS (XMMHUYECKUH JJIEMEHT, aToM, M30ToIl, S-, P-, O- 3JIeKTpOHHBIC OPOWTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENICHb OKUCIICHHUS,
XUMUYecKas CBs3b (KOBaJEHTHas, HWOHHAs, METaJsIMuecKas, BOJOPOJIHAsi), KpHUCTaUIMYecKas
peméTka,  TUNBl  XUMHYECKHUX  pEaKIHi, pacTBOp,  OSNEKTPOJMUTBHI,  HENIEKTPOJMTHI,
NIEKTPOIUTUYECKAs TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKON pEaKIMH,
XUMUYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (TEOpHsl HIEKTPOJIMUTHYECKON JHCCOLMaLuy,
nepuoandeckuit 3akoH J[. . MenneneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUS
U IIPEBpAllEHUs] HEPruM MpU XUMHUECKUX PEAKIMSX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK
XMMUH, MUPOBO33PEHUECKUE 3HAHMUS, JIeXKAIME B OCHOBE IOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (AKTOJIOIMUYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBe, IOJYYEHUU U
0€30I1aCHOM HCHOJIb30BAHUU BAKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPAaKTUYECKOH
JeATeIbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEpHbIE NMPHU3HAKM MOHATHUN, yCTaHABJIMBATh
UX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME IOHATHUSA IPU OMNMCAHUM HEOPraHUYECKUX
BELIECTB U UX MPEBPAIICHUH;

Cc(OPMHUPOBAHHOCTh YMEHHMH HCIHOJIb30BATH XUMHUYECKYIO CHUMBOJIUKY JISi COCTaBJICHUS
(bopMys1 BEIIECTB ¥ YpaBHEHUI XUMHUYECKUX peakinid, cucteMaTrueckyro HoMmeHkinatypy (IUPAC)
U TpUBMAJbHbIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BeLIECTB (YrapHbIi ras, yriekucibli ras,
aMMMaK, raiméHas U3BeCTh, Heran€Has U3BeCTb, IMThEBas COJa, MUPUT U APYTUe);

c(OPMHUPOBAHHOCTh YMEHHUM OIpeNeNATh BAIEHTHOCTh M CTENEHb OKUCIECHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBs3U (KOBaJIGHTHAs, MOHHa,
MeTaJuIn4yecKas, BOJOPOJAHAs) B COEAMHEHMSX, TUIl KPUCTAIMYECKON peméETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, HOHHAas, MeTaJUIMyecKas), XapakTep cCpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUH;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPHUHAUICKHOCTh HEOPraHMYECKHX BEIIECTB
[0 MX COCTaBY K ONpEACIEHHOMY Kilaccy/Tpymnie COeIUHEHUH (MPOCThIe BELIECTBA — METaJUIbl U
HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHH pacKphIBaTh CMBICI Mepuoawdeckoro 3akona JI. W.
MenzieneeBa U JEMOHCTPUPOBATh  €r0  CHUCTEMATH3UPYIONIYIO,  OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKILIUH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKHX
anemeHToB 1—4 nepuonos Ilepuoanueckoit cuctembl xumuueckux anemeHToB . M. Menpeneena,
UCIOJB3Yysl TMOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOMTAINY», «IHEPIETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAMHEHHUH MO MEpHoJiaM U
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh (OMMCHIBATh) OOIIHNE XMMHUYECKAE CBOWCTBA
HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYIECTBOBAHHUE T€HETHUUECKOU
CBS3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C TIOMOIIBI0O YPaBHEHUM COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XWMHUECKHE DPEAKIMU IO Pa3TUIYHBIM
MpU3HaKaM (YMCITy U COCTAaBY pearupyrolinx BEIIECTB, TEIUIOBOMY 3G (PEKTy peakiinu, N3MEHEHHUO
CTETeHEW OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKLUy, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIIUNA PA3IMUHBIX THUIIOB, MOJHBIC U
COKpalI€¢HHbIE YpaBHEHHUS pEaklUidi HMOHHOTO OOMEHA, YUYWTBHIBAas YCIOBHS, MPU KOTOPHIX 3TH
peakIuu UIyT J0 KOHIIA,

c(hOopMUPOBAHHOCTh YMEHUH MTPOBOJANTH PEAKITUH, TOITBEPKAAFOIINE KAYECTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACTIO3HABATH OMBITHBIM MYyTEM HMOHBI, TPUCYTCTBYIONINE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIHMTEIHLHO-BOCCTAHOBUTEIBHBIX
peaxiuii IocpeICTBOM COCTaBIIEHHS SJIEKTPOHHOTO OanaHca ITUX PEeaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHM OOBACHATH 3aBUCHUMOCTH CKOPOCTHU XMMHUYECKOM peakiuu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHMHUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUUYECKUE MPOLECCHI, JIeXkKAllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIyY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke CcHOpMHUPOBAHHOCTH
npeacTaBieHU 00 oOUmMX Hay4YHBIX NPUHIUIAX M DKOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHUW TMPOBOJUTH BBIYMCICHUS C HCIOJB30BAHUEM TOHATHUS
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHM ra30B MPU XUMUYECKUX PEaKIIUsIX,
Macchl BelllecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacTBYIOUIMX B pEaKLUU BEIIECTB, TEIIOBOTO 3¢ ¢deKTa peakiuu Ha OCHOBE 3aKOHOB
COXPaHEHHUs MaCChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHHS SHEPTUH;

chOpMUPOBAHHOCTh YMEHMI COOIOAATh MpaBWJA MOJH30BAHUS XUMHYECKOW MOCYI0N U
mabopaTopHbBIM 000PYAOBAaHHEM, a TaKXKe IMpaBUiia OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHUN I[UJIAHUPOBATh U BBIMOJHATH XUMHUYECKHH JKCIEPUMEHT
(pasnokeHue MepoKCUAa BOJAOPOJIa B MPUCYTCTBUU KaTalU3aTopa, OMpeAesieHue cpeabl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIMWKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peakiny, peakllui MOHHOTO 0OMEHa, KaueCTBEHHBIEC PEaKIuu Ha Cyib(aT-, KapOoHaT-
U XJOPHUJ-aHUOHBI, HAa KAaTHOH aMMOHHSA, PEUIEHUWE HSKCIEPUMEHTANbHBIX 3aJad IO TeMaMm
«Metamney u «HemeTtannel») B COOTBETCTBUM C TpaBUJIAMH TEXHUKH O€30MACHOCTU TPHU
oOpallleHHd ¢ BelecTBaMU M J1a0OpaTOPHBIM OOOpYJOBaHUEM, TMPEJACTABIATH PE3YIbTATHI
XMUMHYECKOTO DJKCIepruMeHTa B (GopMe 3amucud YpaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u
(hopMynHUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeM Y0 M3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

chOpMUPOBAHHOCTh yYMEHUH COOMIOJATh TMpaBHJIa OSKOJOTHYECKH IIeIeCO00pa3HOTO
MOBEACHUS B OBITY W TPYAOBOM MAEATETBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 3/J0POBbS H
OKpYXalollled MPUPOJHON Cpeibl, 0CO3HAaBaThb OMACHOCTb BO3JEWUCTBUS HA >KUBBIE OPraHU3MbI
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ONpeIeIEHHBIX BELIECTB, MOHUMas cMmbici nokazarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U NPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKa;

JUIE 00ydYaloluXcsi ¢ OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: yYMEHHE MPUMEHSTH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHHUS BEIIECTB M XUMHUYECKHUX SIBJICHHIA,

JUTSL CJICTIBIX M CIA0OBHUAIIMX OOYUYAIOMIMXCS: YMEHHE MCIOJIb30BATh Pelbe(pHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvcu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Kosan4yecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanue

Ne (undposrbie)

o/ pa3aesioB H TEM Beero Kontpoabnbie | [IpakTnueckue 0BpasoBATENLHbIE
MPOrpamMMbl padoThI padoThI

pecypchl

Pasnen 1. Teopernyeckne OCHOBBI OPraHU4YEeCKON XUMHH

1.1 | [penmer 3 http://school-
OpPraHUYecKON XUMHUH. sector.relarn.ru/nsm/
Teopust cTpoeHust https://resh.edu.ru/subject/I
OpraHUYecKUuX esson/6149/start/170388
coenuHeHu A. M.
byrneposa

Wroro no pazaeny 3

Pasnen 2. Yrnesoaopos!

2.1 | IlpenenbHbie 2 https://resh.edu.ru/subject/I
YTIIEBOIOP OBl — esson/6151/start/149993/
AJIKaHbI

2.2 | HenpenenbHbie 6 1 https://resh.edu.ru/subject/I
YTIICBOIOPOJIBL: esson/5412/start/212563/
AJIKCHBI, aJIKaJIUCHBI,

AJIKNHbI

2.3 | ApomaTHrueckue 2 https://resh.edu.ru/subject/I
YTIIEBOIOP OJTBI esson/4775/start/150494/

2.4 | Ilpuponmsie 3 1 https://resh.edu.ru/subject/|
HCTOYHUKHI esson/6148/start/170461/
YIIIEBOJOPOJIOB U UX
repepadoTKa

Hroro mo pasneny 13

Paznen 3. Kucnopoacomepsxamine opraHnaecKie COSIMHCHIS

3.1 Crupter. denon 3 https://resh.edu.ru/subject/2
9/10/
3.2 ANBIIErAIbL. 7 1 https://resh.edu.ru/subject/2
KapOoHOBEIE KHCIIOTHI. 9/10/
CrioxxHBIC 2UPEI
3.3 VrieBonsl 3 1 https://resh.edu.ru/subject/2
9/10/
Wroro mo pazneny 13
Paznen 4. A3oTcomepkaiye opraHu4ecKrue COSIMHEHHUS
4.1 AMUHEL 3 https://resh.edu.ru/subject/2
AMUHOKHUCIIOTEL. 9/10/
benkn
Wroro mo pazneny 3
Paznen 5. BeIcCOKOMOJIEKYISIPHBIE COETUHEHUS
5.1 ITmacTmaccsl. 2 https://resh.edu.ru/subject/2
Kayuyku. BonokHa 9/10/
Wroro mo pazneny 2
OBUIEE KOJIMYECTBO 34 2 2

YACOB I1O TTPOTPAMME



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
https://resh.edu.ru/subject/lesson/6149/start/170388
https://resh.edu.ru/subject/lesson/6149/start/170388
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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11 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposrbie)
W/ | PA3IETOB H Tem Beero KonTtpoabubie | [IpakTHueckue o6 pazoBaTeIbHbIE
NMPOrpaMMbl padoThI padoThbI
pecypcsbl
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMUHU
1.1 | CrpoeHre aTOMOB. 3 https://resh.edu.ru/subject/
[Mepuonuueckuii 3aKoH 29/11/ http://him-school.ru
u Ilepuonnyeckas
CHUCTEMA XUMHNYECKUX
anemenToB /. W
MeHnneneeBa
1.2 | CrpoeHue BelIecTBa. 4 https://resh.edu.ru/subject/
Muoroobpasue 29/11/ http://him-school.ru
BEIIECTB
1.3 | Xumuueckue peakiuu 6 1 1 https://resh.edu.ru/subject/
29/11/ http://him-school.ru
Hroro no pasneny 13
Pa3zaen 2. Heopranuyeckasi XuMus
2.1 | Merauisl 6 1 https://resh.edu.ru/subject/
29/11/ http://him-school.ru
2.2 | Hemerasmis 9 1 1 https://resh.edu.ru/subject/
29/11/ http://him-school.ru
2.3 | CBs3b 2 https://resh.edu.ru/subject/
HEOPTraHWYECKUX M 29/11/ http://him-school.ru
OpPTaHHYECKHX
BEIIIECTB
Hroro no pazaeny 17
Pa3znen 3. Xumus U KU3Hb
3.1 | Xumus U )KHU3Hb 4 https://resh.edu.ru/subject/
29/11/ http://him-school.ru
Wroro mo pazneny 4
OBLIEE KOJIMYECTBO 34 2 3

YACOB I10 [TPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
http://him-school.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo 4acoB DJIeKTPOHHbIE
B Tema ypoka Kontpoabubie | [IpakTHueckue | o6pa3oBaTesIbHbIE
n/n Bcero
padoThI padoThI pecypcsl

1 [Mpenmer opranuyeckoii 1 https://resh.edu.ru/subje
XHUMUH, €€ ct/lesson/6149/start/170
BO3HHMKHOBCHHE, 38
Pa3BUTUC U 3HAYCHUC

2 Teopust cTpoeHwust 1 https://resh.edu.ru/subje
OpraHUYecKUuX ct/lesson/6149/start/170
coequHeHn A. M. 38
Byrneposa, €€ ocHOBHBIE
TOJIOKCHUS

3 [Ipencrapnenue o 1
KJIaCCU(pUKAIUH
OpPraHuYCCKNX BCIICCTB.

Homenknatypa
(cucremaTmueckas) u
TPUBHUAJIbHBIC HA3BAHUS
OPraHn4YCCKNX BEIICCTB

4 AJKaHBI: COCTaB U 1 https://resh.edu.ru/subje
CTpOCHHUE, ct/lesson/6151/start/149
TOMOJIOTHYECKUH PsT 993/

5 MeraH u 5TaH — 1 https://resh.edu.ru/subje
mpocreiime ct/lesson/6151/start/149
MIPEACTABUTENN AIKAHOB 993/

6 AJIKEeHBI: COCTaB 1 https://resh.edu.ru/subje
CTpPOEHHE, CBOMCTBA ct/lesson/5412/start/212

563/

7 DTHIIEH U TIPOITUIIEH — 1 https://resh.edu.ru/subje
mpocreiime ct/lesson/5412/start/212
MIPEACTABUTENN AJIKEHOB 563/

8 IIpaktraeckas pabora Ne 1 1 O6opynoBanue LlenTpa
1. «llomydyeHue sTUICHA U obpaszoBanus «Todxa
H3Y4YEHHUE €TO CBOMCTB) Pocray

9 Ankanuensl. byranven- 1
1,3 u metmnOyraaneH-1,3.

[Tonyuenue
CHHTETUIECKOT 0 KaydyKa
1 PE3UHBI

10 AJKWHBI: COCTaB U 1
0COOEHHOCTH CTPOEHUS,
TOMOIIOTUYIECKHMA PS.
AnermieH —
pOoCTENIINI
MIPEJICTABUTENh AIKHHOB

11 Brraucnenus mo 1
YPaBHEHUIO XUMHUYECKOMH
peaxIumn

12 ApeHbI: 0€H3011 ¥ TOITYOI. 1 https://resh.edu.ru/subje
TokcHuHOCTH apeHOoB ct/lesson/4775/start/150

494/

13 ['enernueckast cBsI3b 1



https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6149/start/17038
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
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YIJICBOIOPOIOB,
MPHUHAICKAITNX K
Pa3IMYHBIM Kiaccam

14 [TpupoaHbIe HCTOYHUKH https://resh.edu.ru/subje
YIJICBOIOPOIOB: ct/lesson/6148/start/170
MPUPOIHBIN Ta3 1 461/

MOy THBIE HETIHBIE
rasbl, He)Th U MPOAYKTHI
e€ nmepepabOTKH

15 [TpupoaHbIe HCTOYHUKH https://resh.edu.ru/subje
YIJICBOIOPOIOB: ct/lesson/6148/start/170
MPUPOIHBIN Ta3 1 461/

MOy THBIE He(TIHBIE
rasbl, He)Th U MPOAYKTHI
e€ nmepepabOTKH

16 KonTponbsHas pabora 1o 1
paszzneny
«YTIIEBOJIOPOJIbI»

17 [MpenenbHbIe https://resh.edu.ru/subje
OJIHOATOMHBIE CITUPTHI: ct/lesson/4769/start/150
METAHOJI M STAHOJL. 550/

BonoponHas cBs3b

18 MHOroaTOMHBIE CITUPTHI: https://resh.edu.ru/subje
STHJICHTITUKOIb U ct/lesson/5727/start/150
TIUIEPUH 577/

19 DeHoI: CTpOoeHnE https://resh.edu.ru/subje
MOJIEKYIIbI, (PU3MUECKUE ct/lesson/5727/start/150
XUMUYECKHE CBOMCTBA, 577/

MpUMEHEHUE

20 Anpaerumpr: https://resh.edu.ru/subje
(hopmaibaerum u ct/lesson/4776/start/150
areTagbaeru. AIeTOH 604/

21 OHOOCHOBHBIE
TpeneabHbIe KapOOHOBHIE
KHCJIOTBI: MypaBbUHAS U
YKCyCHasI

22 [Ipaktuueckas padora Ne Ob6opynosanue I{entpa
2. «CBoiicTBa pacTBOpa obpazoBanus «Todka
YKCYCHOM KUCJIOTBD) Pocray

23 CreapuHoBas
OJICMHOBAsI KUCIIOTHI, KaK
MPEACTABUTENN BBICIIIHX
KapOOHOBBIX KHCIIOT

24 Mpb11a Kak COIH BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIoII[ee JICHCTBHE

25 CrnoxHble 3UpHI KaK
MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.

I'uaponu3 cnoXHbBIX
a¢upoB

26 Kupsl: Tunponus, https://resh.edu.ru/subje
MpUMEHEHHE, ct/lesson/5952/start/150
Ouororuueckas poib 631/

KHUPOB
27 Vri1eBOabI: COCTAaB, https://resh.edu.ru/subje



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
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KJaccu(uKaIysL.
Baxneiimue
MPEACTaBUTENH: TIIOK03a,
¢dpykTO3a, caxaposa

ct/lesson/6150/start/150
687/

28 Kpaxmain u nesmttonosa 1 https://resh.edu.ru/subje
KaK TPHPOIHBIC ct/lesson/5413/start/150
MOJIMMEPHI 714/

29 Kontponbhas pabora o 1 1
paszeny
«Kucnopoaconepxariue
OpPraHnv4cCKue
COCIMHCHU

30 AMUHBI: METWJIAMUH U 1
AHUJINH

31 AMHHOKHCIOTHI KaK 1 https://resh.edu.ru/subje
amdorepHbIe ct/lesson/4743/start/150
OpPraHUYECKHE 742/

COEIMHEH NS, X https://resh.edu.ru/subje
OGMOIOTHYECKOE ct/lesson/6296/start/212
3Hauenue. Ilentuapl 589/

32 Benku kak nmpupoaHbIe 1 https://resh.edu.ru/subje
BBICOKOMOJICKYJISIPHBIC ct/lesson/4743/start/150
COEIMHEHUS 742/

33 OCHOBHBIE [TOHATHUS 1 https://resh.edu.ru/subje
XAMUHA ct/lesson/6095/start/150
BBICOKOMOJIEKYJIIPHBIX 823/

COCIMHCHUM

34 OCHOBHBIE METO/IbI 1 https://resh.edu.ru/subje
CUHTE3a ct/lesson/6152/start/150
BBICOKOMOJIEKYJISIPHBIX 850/

COEIMHEHU. https://resh.edu.ru/subje
ITnacTMacchl, Kay4qyKH, ct/lesson/4777/start/170
BOJIOKHA 536/

OO0111ee KOIUIECTBO YacOB 34 2



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KJIACC
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Tema ypoka

KoanuecTBO 4acoB

KonTpoabHbIe

Bcero
padoThI

IIpakTHueckue
padoThI

DJIeKTPOHHBbIE
uudposbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUMN IIIEMEHT.
AToOM. DNeKTpoHHas
KOH(HTypalus aTOMOB

https://resh.edu.ru/subje
ct/lesson/6479/start/150
989/

ITepuognueckuii 3aKoH 1
ITepuonuueckas cucrema
XUMUYECKUX JIEMEHTOB
. Y. Menneneea, ux
CBS3b C COBPEMEHHOMU
TEOpUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XAMHUYECKUX DJIEMEHTOB U
HX COeIUHEHUH 1o
TpyIIaM U TIepUOIaM.
3HayeHue
MIEPUOTNIECKOTO 3aKOHA
M CUCTEMbI XMMHYECKUX
anemenToB J[.W.
MeHneneeBa B pa3BUTHUU
HayKHu

CrpocHue BelecTsa.
Xumudaeckas CBSI3b, €€
BH/IBI; MEXaHHU3MBI
o0Opa3oBaHUs
KOBaJIEHTHOM CBSA3H.
Bonoponnas cBsi3b

BanenTHOCTE.
OIEKTPOOTPHUIIATENEHOCT
b. CTeneHb OKUCIEHHS.
BemectBa
MOJIEKYIISIPHOTO 1
HEMOJIEKYISIPHOT O
CTPOCHUS

https://resh.edu.ru/subje
ct/lesson/6332/start/151
021/

[TonsiTue 0 nUCHEPCHBIX
cucremax. VIcTHHHBIC
KOJIJIOUTHBIE PACTBOPBIL.
MaccoBas 1o BemecTBa
B pacTBope

https://resh.edu.ru/subje
ct/lesson/4939/start/151
134/

O6opynoBanue LlenTpa
obpazoBanus «Touka
Pocray

Kiaccudukarus u
HOMEHKIIATypa
HEOPTaHUYECKHIX
COSTUHEHUN.
I'enernyeckas cBA3b
HEOPTaHHYECKHIX
BEIIIECTB, Pa3InYHBIX
KJIaCCOB

Ob6opynosanue Lleatpa
obpazoBanus «Touka
Pocta»

Knaccudukarms
XUMHYECKUX PEaKIINil B
HEOPTaHUYECKOH U

https://resh.edu.ru/subje
ct/lesson/4938/start/151
107/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
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OpPraHUYECKON XMMHHU.
3aKOH COXpaHEHHS MacChl
BEIIECTB; 3aKOH
COXpaHEHUS U
MIPEBPAICHUS YHEPTUU
IprU XUMHUYCCKUX
peaKIUIX

9 CKOpOCTh peakiuu. O6opynosanue LlenTpa
OO0paTuMbIe peakIuu. obpaszoBanus «Touka
XHUMHUYECKOE PABHOBECUE Pocray

10 [paktudeckas padora Ne
1. «BnusgHue pa3nu4HbIX
(haKTOPOB Ha CKOPOCTh
XUMUYECKOHW pEaKIum)

11 DIEKTPONUTHYECKAS https://resh.edu.ru/subje
mucconuanus. Ilonsarue o ct/lesson/1518/start/
BOJIOPOIHOM IOKa3aTesie
(pH) pactBopa. Peakinun
HMOHHOT0 0OMEHa.

I'maponns oprannueckux
Y HEOPTaHUYECKUX
BEIIICCTB

12 OKHCITUTENBHO-
BOCCTaHOBHUTEIbHBIC
peaxmun. [lonsitue 06
3JEKTPOJIH3E PACILUIaBOB U
pacTBOPOB COJIEH

13 KonTponsHas pabora 1o 1
pazneny «Teopernueckue
OCHOBBI XUMUI»

14 Meramibl, UX MOI0KEHHUE https://resh.edu.ru/subje
B Ilepronnyeckoit ct/lesson/3493/start/151
CUCTEME XUMUUYECKHUX 213/
anemenToB JI. M.

MenneneeBa u
0COOCHHOCTH CTPOCHUS
atomoB. O0rmme
(hu3mdeckue CBOMCTBA
METaJIOB

15 CriaBbl METaILIOB. https://resh.edu.ru/subje
DIIEKTPOXUMHUYUCCKUH PsiJT ct/lesson/3523/start/151
HaIpsDKCHUH METalIoB 161/

https://resh.edu.ru/subje
ct/lesson/4961/start/151
293/

16 XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subje
BaXXHENIIINX METAJLIOB ct/lesson/5814/start/151
(HaTpwmii, Kamuii, KaabIIuid, 239/

MarHui, alMfOMUHUN) U UX Ob6opynosanue Lleatpa
COEIMHEHU I obpazoBanus «Touka
Pocray
17 XUMHUecKre CBOMCTBA https://resh.edu.ru/subje

XpoMa, MEAH U UX
COeIUHEHUI

ct/lesson/3534/start/151
266/

O6opynoBanue LlenTpa
obpaszoBanus «Touka
Pocta»



https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
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18 Xumudeckre CBOHCTBa https://resh.edu.ru/subje
[IMHKA, JKeJe3a U UX ct/lesson/3534/start/151
COEIUHEHUN 266/

O6opynosanue LlenTpa
obpaszoBanus «Touka
Pocray

19 [IpakTuueckas padora Ne O6opynosanue LlenTpa
2. "Pemenue obpazoBanus «Touka
JKCIIEPUMEHTAIBHBIX Pocray»
3a/1a4 110 TeMe
«Metamis»"

20 Hemeramisl, ux https://resh.edu.ru/subje
MOJIOXKECHHUE B ct/lesson/5939/start/151
Ieproanueckoii cucteme 320/

XUMHYECKUX 3JIEMEHTOB
J. Y. MenneneeBa u
0COOCHHOCTHU CTPOCHUS
aATOMOB

21 dusnveckre CBOWCTBA https://resh.edu.ru/subje
HEMETAIIOB. AJLTOTPOITHS ct/29/

HEMETaJUIOB (Ha mpuMepe
KHCJIOPO/a, CephI,
tdhocdopa u yriaepona)

22 XUMHYeCKre CBONCTBA https://resh.edu.ru/subje
rajJoreHoB, Cephbl U UX ct/lesson/2075/start/
COCTMHEHUH O6opynoBanue LlenTpa

obpazoBanus «Todka
Pocray

23 XUMHYeCKHe CBOICTBA https://resh.edu.ru/subje
asora, ocodpa u ux ct/29/

COCTMHEHUH O6opynoBanue LlenTpa
obpazoBanus «Todka
Pocray

24 XHUMHYECKHE CBOICTBA https://resh.edu.ru/subje
yriiepoaa, KpEMHHUS 1 UX ct/29/

COCITMHEHUH O6opynoBanue LlenTpa
obpazoBanus «Todka
Pocray

25 IMpuMeHeHHe BaKHEHIIINX https://resh.edu.ru/subje
HEMETAIOB U UX ct/29/

COEIMHEHUN

26 O06o06menne u
CUCTEMaTU3aLNs 3HAHUI
o Teme «Hemeramibn.

Brruucnenus mo
YpaBHEHUSIM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYIECKHE
pacué€rbl

27 [IpakTudeckas padora Ne Ob6opynosanue Lleatpa
3. «Pemmenne obpaszoBanus «Touka
AKCIIEPUMEHTAIBHBIX Pocrax»
3a/1a4 1o TeMe
"HemeTaninl"y

28 Konrtponbhas pabora no 1

TeMaM «MeTtamis U
«Hemetamib»



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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29 Heopranunueckue u 1 http://www.hemi.nsu.ru/
OpPraHUYECKUE KUCIOTHI.
Heopranuueckue u
OpraHUYeCKHE OCHOBAHUS

30 AmdorepHbie 1 https://resh.edu.ru/subje
HEOpraHNUYEeCKUE U ct/lesson/4960/start/151
OpPTaHUYECKHE 374/
COCTUHCHUSL.
I'enernueckas cBs3b
HEOPraHn4CeCKuXx 1
OpPraHn4CCKuX BCUICCTB

31 Ponb xumum B 1
obecrieueHuu
AKOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBOM 0€30IMacHOCTH,
Pa3BUTHUU MCAUITUHBI

32 [Mpencrasienus 06 1 https://resh.edu.ru/subje
00IIUX HAYYIHBIX ct/lesson/3514/start/151
MPHUHITAIIAX 429/
IIPOMBITIJICHHOT' O
MOJTYYEHUS BaXKHEUIIINX
BEIIECTB

33 YennoBeK B MUPE BEIIECTB 1 https://resh.edu.ru/subje
1 MaTepUaJioB ct/lesson/3504/start/151

485/

34 XuMus ¥ 3710pOBbE 1 https://resh.edu.ru/subje

YeJI0BeKa ct/lesson/5452/start/150
796/
OBLIEE KOJIMYECTBO 34 2

YACOB I10 [TPOI'PAMME



http://www.hemi.nsu.ru/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumus. 10 xnacce. ba3oseiit yposenb: yueonuk/ O.C. I'abpuenss. - M: Ipoga.2019
Xumus. 11 xmace. bazoeiii ypoBenn: yueOnuk/O.C. INabpuensn, U.I'. Octpoymos, C.A.
CnanxoB. — M: IIpocBemenue. 2019

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

O6opynosanue [lenTpa o6pazoBanus «Touka Pocra»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI MW PECYPCbl CETH
HUHTEPHET

https://resh.edu.ru/subject/29/
http://school-collection.edu.ru/catalog/search/?ysclid=Imad6zgko286687960



