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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpEeIHETO 00IIero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBieHHBIX B DeneparbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MMPOrPaMMBI, 1 OCHOBHBIX TMOJIOKEHUH «CTpaTteruu pa3BUTHS BOCIHHUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
oOyueHusi, BOCOIUTAHUS M Pa3BUTHUS OOy4aIOUIUXCS CPEACTBAMHU yuyeOHOro mpeameTa «XHUMHUSD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, CoepKaHusl, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHEe, TIOJy4aeMoO€ BBIIYCKHUKaMU  0011eo0pa3oBaTebHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEMH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe 3KOJOIMYeCKH OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peanmusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
o0Opa3oBaHus cpelCTBaMM y4eOHOIo mpeaMeTa «XUMHUA», COAEPKAHNE U MIOCTPOEHUE KOTOPOTo
OINpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAayKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM *KM3HM OOLIECTBA, a TakXke C y4éToM OOIMX Ienedl u
INPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeiHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JIJaHHE LIEJIOCTHOIO IPEACTaBICHUS
00 OKpY)XarolleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThbEMJIIEMO
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk HayKa co3MJaTeibHas, KaK Hayka BBICOKUX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, HIKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B coorBercTBMM ¢ OOmIMMM LEISIMM U TNPUHLUIAMM CpelHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001acTsAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJITFOTCSI OCHOBBI 0a30BOY HAYKU: CHCTEMa 3HAHUHN M0 HEOPTaHWYECKOW XUMUH (C BKIIOUCHHUEM
3HaHUH U3 001IeH XUMHIH) U OpraHuYeCKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH TIPpU
M3Y4YEHUU TpeMeTa 00ecreunBacT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB M TEOPHHA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce€ BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHE CBEJICHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HCTOPUYECKOEe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wm 11 KiaccoB »ieMeHTaMu  COACP)KAHUS, HMEIOIIUMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTeNIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl MOTOJHEHUS 3HAHUMN, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOy4aronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMAaHUS (QUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perenus 3a1a4 BOCHUTaHUS, Pa3BUTH U COITMAIN3AINN O0YJarOIINXCS IPUHATHIC
MpOorpaMMON MO XMMHHU MOJAXOJbl K ONPENETCHUI0 COJEpKaHUS W IOCTPOCHUS MpeaMera
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HAUEHUE IS PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
00paboTku UWHPOpMAIK, HEOOXOAUMBIX JUISI TPHOOPETEHHUS OTbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke mpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha YpOBHE CpeIHEero o0Iiero oopa3oBaHus, MPU ONPECIICHUH COIEPIKATEILHON XapaKTepUCTUKU
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKON ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH
KyIbTypbl. C METOIUYECKOW TOYKH 3PEHHS TAKOW TOJXOJ K OIPEICICHHIO IEeNeH H3ydCHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXXHEHIICH COCTaBIIAIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkKaT KITFOUEBBIC MOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHEH UX Pa3BUTHS U CTAHOBJICHHSI,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHX SBJICHUH, UIMEIOIIIMX MECTO B MPUPOJIC, B IPAKTHUIECKOU 1
MMOBCETHEBHOM KW3HU,

e pa3BUTHEC YMEHUW W CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSCHEHUEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHHEM TMpaBWiI 0e30macHOro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa Liele U 3a71a4y U3ydyeHus: mpeaMera B
MporpaMMe o XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroaHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
OTaéTcs MPEeANOoUTEeHUE PAKTUYECKON KOMIIOHEHTE COJIep>KaHusl 00ydeHUsl, OPUEHTUPOBAHHOU
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS X B PeajbHOM )KU3HU 7S peLICHHsI TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM mpH M3y4YeHHHM TMpeAMeTa «XHUMHsD JOMUHHUpYIOIIee 3HaueHue
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCJIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHUpa, (GOpMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KHU3HEHHBIX CUTYaIUX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEICHUs Mpobiem,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JeSITEeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUH PKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOTB30BaTh COBPEMEHHbIE HH(OpMAaIIMOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJIHUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAPABICHHOCTH XUMHUH,
e BaKHOW pONM B PEHICHUU TIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMMOJIHCHUSA SHEPICTUYCCKHUX PCCYPCOB MU COXPAHCHUSA HNPHUPOAHOr0 PABHOBCCHUSA, OCO3HAHUA
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MMPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA TOJTYYCHHBIX 3HAHUU I NPUHATUSA I'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluy OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTu4eckasi) U TpUBHUaJIbHbIE HA3BaHUs BOKHEUIIINX MPeACTaBUTENEH KIIacCoB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METOJIbI M3YYEHHUsl BEIIECTB U MX INPEBPAILEHUIl: 03HAaKOMJIEHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MpoCTeHIne
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN P, DTWIEH U MPONUJIEH — MPOCTEUIIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKUE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUs, rajJoreHUPOBAHUS, TUAPATAIINH, TOPEHUS), IOJydYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2ai02eHUpPO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CriocoObl nepepaboTKu HEPTU: eperoHkKa, KPeKUHT (TEPMHUYECKUH,
KataauTuueckui), muponus. Ilpoayktel mnepepaboTku HedTH, HUX OpPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U MX IPEBPAIICHMI: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKLUN).

Kucaopoaconep:xamme oprannyeckmne coeiHHeHUs!

[IpenenpHbIE OAHOATOMHBIE CIHUPTHI. METaHON M STaHON: CTpOoeHHe, (u3ndyeckue u
XMUMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeTaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHelie CBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTBHL. OTWIEHTJHMKOIb W TIUIEPUH: CTpoeHue, (uzndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTpOeHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE WU
XMMHUYECKHE CBOWCTBA (pEaKkiUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMeE s Kjlacca KUCIIOT, peaKIus
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo1oB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoaeicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMMuadHbIM PaCTBOPOM OKCHIA
cepeopa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIOKO3bI), HAXOXKJACHHE B MPHUPOJIC, NMPUMECHECHHE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IMPEBpALICHUI: IMPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHona okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue riunepuHa c rugpokcuaoM meau(Il)), anpmerumoB (okucieHue
aMMUua4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(Il), B3anmoeiicTBre kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XMMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WIM MPOYKTa PeaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHMYeCKUe coequHEeHNs. PU3nUecKne 1 XUMUYeCKre
CBOMCTBA aMHHOKUCIOT (Ha MNpHMepe TIJHUIMHA). buojornuyeckoe 3HaYeHHE AMHUHOKHCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJNKOB: THIPOJW3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl M3Y4YEHHUs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHUE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MMOJYPOBHU. ATOMHbIC opOuTaiy, s-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HENoJsipHas W TMOJIApHAasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccugukanus Heopranudeckux coeanHeHnil. HomeHkIaTypa HeopraHM4eCcKuX BEIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBpallleHus
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmui «llepromnyeckas cucrtema xumuuyeckux snaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOILBID YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponusi HEeMEeTauIoB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COCIMHEHUM.

Mertamisl. Ionoxenune metainoB B lleproauyeckoii cucteMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XUMUYECKHUE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuid, KalblUWW, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUIN: H3Y4YEHHE
KOJUTIEKIINH «MeTalTbl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PEIISHUE SKCIIEPUMEHTANBLHBIX 3a7ad,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE



TUAPOKCH/IA ATIOMUHUS C pAaCTBOPaMH KUCJIOT M IIEJIOYEeH, KAUeCTBEHHbIC PEaKUd Ha KaTHOHbI
METAJJIOB).

Pacuérnble 3amaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IIPOIYKTOB PEAKILUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEIIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAKHEHIIME CTPOUTEIHbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHasibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHST W 3]I0pOBBhE HYEJIOBEKA: TMpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 xmacce OCyYIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK ¥ TIOHSTHH, SBISIONIAXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
UK.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CHUHTE3, KIacCHU(pUKAIus, MEePUOJUYHOCTb, HAONIOEHUE, OJKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOMIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IIUImeBas IMPOMBIIIIICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaAJIOB, QJICKTPOHHAs IIPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHUs BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YABTAThI OCBOSHUS MpeAMETa « X UMHSD» JOCTUTAIOTCS B €AMHCTBE yUeOHOI
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMHU M INPaBUJIAMM IOBEJIEHMs, CHOCOOCTBYIOLUIMMH IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIHOCTU 00yUarOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOLIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUs K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YU€OHOH €ATENIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh Pe3yNbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE W TOCTYIIKM CBOMX TOBAPUIICH C TIO3MIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUSAX, YTPOKAIOIINX 3OPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHHH MPAKTUYCCKHX 3aJ1a4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATIBLHON CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHUsSI TPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBFHOM MPaKTUKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUS CcHeuu(PUKA XUMUHM KaK HAayKH, OCO3HaHHs e poiud B (HOPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BATh MOJIy4aeMble 3HAHUS IJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUS JUIsl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 1O XUMHUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHanTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XUMHUsS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIC) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yueOHbIe JIEeHCTBUA (mo3HaBaTeIbHEIE, KOMMYHHKATHBHBIC,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble YdeOHbIE ICHCTBUS B IO3HABATENBHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHWUW 3HAHWA MPHEMBI JIOTUYECKOTO MBINIJICHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMH BEIIECTB M XUMUIECKHIX PEaKIIHIA;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUHS B PaCCMATPUBACMBIX SIBJICHHSIX, (DOPMYIHPOBATH BBHIBOIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHKS BEIECTB U XUMUICCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CaMOCTOSITCILHOTO TUTAHWPOBAHHS M TIPOBEICHHUS YICHHUYCCKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MpEACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXINpeAMETHbIE ((U3MuecKkne M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ TUAIOTa W/WUIH JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHUS 1 OOMEHA MHEHHUSMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEUCTBUM MPU BHIIOJHEHUH YYE€OHBIX M HCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKHU.

MHNPEAMETHBIE PE3YJIBTATDBI

10 KJTIACC

[IpenmeTHBIE pe3ysbTaThl OCBOECHHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hOopMUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIbI, B (GOPMUPOBAHUH MBIILIICHUS U
KyJIbTYypbl JIMYHOCTH, €€ QYHKIIMOHATHPHOW TPAMOTHOCTH, HEOOXOJUMOW JUIsi pelIeHUs
MPAKTUYECKUX 3a/7a4 M SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aToM, 3JIeKTpOHHasi 000J04YKa aToMa, MOJIEKyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpaléHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIINa, pajuKan, H30MepHus, U30MEpPbl, TOMOJOTHYECKUI psiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. bByrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAallhe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCIAUHECHUM;

chOpMUPOBAHHOCTh YMEHHMH HCIOJIB30BATh XUMHYECKYIO CHMBOJIMKY JUI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
Y YPaBHEHUNW XUMHUUYECKUX PEAKLUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WIUTFOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), MaBaTh UM Ha3zBaHusa o cuctemarndeckoit Homenknatype (IUPAC), a Ttakxe



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTHIICH,
alleTUICH, STHJICHIJHMKOJb, TIHLUEpUH, (eHod, (GopmanbAeru, areraibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (QpyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATh TOJOXKECHUS TEOPUU CTPOCHUS OPTaHUYECKHUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIIACCOB OPTaHUMYECKHX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0NI03a, aMUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX pPEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, yroiip), CIOCOOBI MX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00bEMa, KOTMUYECTBA HCXOTHOTO BEIIECTBA WM MPOAYKTa PEaKIu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICJIMPOBAHKUE), HKCIOJIb30BaTh CHCTEMHBIC
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IpaBuUiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHUE €ro
CBOJCTB, KAUYECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OEIKOB IPU HAaTrPEBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUHU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH NP 0OpallleHuu
C BeIIeCTBAaMHU U Ja0OPATOpPHBIM 00OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (OpMe 3almUCH YPaBHEHHMH COOTBETCTBYIOIIUX pPeaKUMi U (QOpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 9TUX PE3yIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJa SKOJIOTHYECKH 11eJeco00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBbHOCTH B LEISAX COXPAaHEHUS CBOErO 37I0POBbS U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIecTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHHU3M
YeJI0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAaX IO3HAHWA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CIICTIBIX U CIIA00BUISIIUX O0YJAIONUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKast XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: O XHMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHWH MBINUICHUS H
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPAKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XUMUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIA OO0BEM, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JUCCOIUAINS, OKUCIUTENh, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKOHN PEaKIuu, XHMUYECKOE PABHOBECHUE); TEOPHH 1 3aKOHBI (TEOPHSI dJEKTPOIUTHUIECKON
qycconranuy, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIICHMs] PHEPIHMHU NPU XUMHUYECKHX PEaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIWE B OCHOBE NMOHHMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOMCTBAX,
coCTaBe, MOJyYeHUH U O€30TacHOM HCIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHM, YCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BAaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUs OTICIIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BeCTb, HeraméHas H3BECTb, IUThEBAas COJA, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOAHAS) B COCIUHEHUSIX, TUI KPHUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIACCy/TpyIIe COeAUHEHUH (TIPOCThIE BEIIECTBA — METAIJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOMIYIO, OOBICHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKUE
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTH YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHUE CBOHCTBA
HEOPraHMYECKUX BELIECTB Pa3jJWYHbIX KJIACCOB, NOATBEPKIATh CYHIECTBOBAHUE I€HETUYECKOU
CBSA3M MEXKJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KiIacCU(PUIMPOBATh XMMHUYECKHUE DPEAKIHUH IO Pa3InYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPABHEHUS peakUUi pa3InYHbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO TOJY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi 0Nl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX
peaxusix, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlleCTBA, Macce MU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHSI MaCChl BELIECTB, IPEBPAILLICHUS U COXPAHEHUSI SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKIMH, peaklMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH NpH 0OpallleHNH ¢ BELIECTBaMH U J1Ja0OPaTOpHBIM 000PYyJOBaHUEM, NTPE/ICTABIISAThH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHMKOB (CpeJCTBa MaCCOBOM KOMMYHUKALUHU, IHTEpHET U IpYTUX);

cOpMUPOBAHHOCTh YMEHUI COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIECO00pa3HOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell IPUPOJHOM cpesibl, 0CO3HABaTh ONACHOCTh BO3JECHCTBHS HA >KUBBIE OPTaHU3MBbI
omnpeeNEHHBIX BEIIECTB, MOHMUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC INPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTICTIBIX U CITA00BUSIIINX OOYYArONINXCS: YMEHHE UCTI0JIb30BATh PENbE(PHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHH
[IpenMeTr opraHUYeCKON XUMUU.
Bubnnoteka LLOK
11 Teopus cTpoeHUsI OpraHUIECKUX 3 )
. https://resh.edu.ru/subject/29/10/
coenuaenuit A. M. byrneposa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
21 [IpenenbHble yraeBoaopoasl — 2 Bubnunoteka LIOK
' aJIKaHEbI https://resh.edu.ru/subject/29/10/
29 HenpenenbHbie yrieBo1opoasl: 6 1 Bubnunoteka LIOK
' aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI https://resh.edu.ru/subject/29/10/
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2 bubnmoreka LIOK
' P yr FIOPOA https://resh.edu.ru/subject/29/10/
24 [IpupoHbIE HCTOYHUKHU 3 1 Bubnunoteka LIOK
' yIJIEBOJOPOIOB U UX MepepaboTka https://resh.edu.ru/subject/29/10/
Utoro no pazneny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHust
Bubnmoteka LIOK
3.1 Crnuptsl. Genoun 3
p https://resh.edu.ru/subject/29/10/
3.2 Anpneruapl. KapOoHOBBIE KMCIOTHI. v 1 BubanoTteka LLOK

CrnoxHble 3¢upbl

https://resh.edu.ru/subject/29/10/




3.3 VYrneBoasl

Bubnmoteka LOK
https://resh.edu.ru/subject/29/10/

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

Bubanoteka LLOK

4.1 AMHHBI. AMUHOKHCIIOTHL. Benkn 3 https://resh.edu.ru/subject/29/10/
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tmactmaccer. Kayaykn. Bonokna 2 E;izv;(;:s::giKru Jsubject/29/10/
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 3 Bubnunoteka LIOK
' XUMHUYeCcKnX deMeHToB J1. 1. https://resh.edu.ru/subject/29/10/
MenneneeBa
12 Crpoenue BemiectBa. MHOTOOOpa3ne 4 Bubnunoteka LIOK
' BEIIECTB https://resh.edu.ru/subject/29/10/
Bubnnoteka LLOK
1.3 XuMHYECKUE peakIun 6 1 1
peak https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckast Xumusi
Bubnnoteka LLOK
2.1 MeTannsl 6 1
https://resh.edu.ru/subject/29/10/
Bubnnoteka LLOK
2.2 HemeTtannsl 9 1 1
https://resh.edu.ru/subject/29/10/
23 CBs13b HEOPraHUYECKUX U 2 Bubnunoteka LLOK
' OPraHUYECKHUX BEIIECTB https://resh.edu.ru/subject/29/10/
Utoro no pazneny 17
Paszgen 3. Xummus u :Ku3Hb
Bubnmoteka LLOK
3.1 XUMHUS U )KU3Hb 4
https://resh.edu.ru/subject/29/10/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipenmer oprannueckoi
1 o8 Bo3 oBCHIE 1 Bubnunoteka LIOK
XUMUH, €€ BOBHUKHOBEHUE, )
https://resh.edu.ru/subject/29/10/
pa3BHUTHE U 3HAYCHUE
Teopus crpoeHus
2 OPraHWYECKUX COCTMHEHUI A. 1 Bubnunoteka LIOK
M. BytnepoBa, €€ OCHOBHbIE https://resh.edu.ru/subject/29/10/
MOJIOKEHUSI
[IpencraBnenue o
KJIacCU(UKAIIUU OPTraHUYECKUX
3 BemecTB. Homenknarypa 1 Bubnnoteka LIOK
(cucremaTudeckas) u https://resh.edu.ru/subject/29/10/
TPUBUAIIbHBIE HA3BAHUS
OpPraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 Bubnunoteka LIOK
TOMOJIOTUYECKHUH PsiJT https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
5 Meran u 5TaH — npocTenime 1 https://resh.edu.ru/subject/29/10/
MPEACTABUTENM AJIIKAHOB
bu6mmoreka [JOK
6 AJIKEHBI: COCTAB U CTPOCHHE, 1 https://resh.edu.ru/subject/29/10/
CBOMCTBA




OTUJIEH U IPOIUIIEH —

bubmuoreka [IOK
https://resh.edu.ru/subject/29/10/

7 IIPOCTEHIINE TPEACTABUTEIN
QJIKEHOB
[Ipaktuyeckas padora Ne 1.
8 «[Tony4yeHnue THIICHA U
H3y4YEHUE €ro CBOUCTB)»
Anxanuensl. byranuen-1,3 u Bu6morexa [{OK
9 MeTunbyraaueH-1,3. https://resh.edu.ru/subject/29/10/
[Tony4yeHne CHUHTETUYECKOTO
KaydyKa U Pe3HHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, Bubmorexa LIOK
10 TOMOIOTHECKHH AL, https://resh.edu.ru/subject/29/10/
AlLlEeTHIIEH — MPOCTEUIINI
MIPE/ICTaBUTENb aJIKHHOB
bu6moreka [IOK
1 BH‘lHCHeHHfI 10 ypaBHCHHUIO https://resh.edu.ru/subject/29/10/
XUMHUYECKON peaKinu
bu6mmoreka [JOK
12 ApeHbI: OCH30I1 U TOJIYOlL. https://resh.edu.ru/subject/29/10/
ToOKCMYHOCTH apeHOB
I'enetnueckas cBs3b Bubmmoreka LIOK
13 yIJIEBOAOPOJOB, https://resh.edu.ru/subject/29/10/

MpUHAJICKAIUX K PA3JIMYHBIM
Ki1acCaM




IIpupoaHbIe HCTOYHUKHU
YTJIEBOJAOPOIOB: IIPUPOIHBII

bubnuoreka [IOK
https://resh.edu.ru/subject/29/10/

14 ra3 u NoIyTHble HePTIHbIE
ras3pl, HepTh ¥ MPOTYKTHI €€
nepepadboTKu
[IpupoHbIE HCTOYHUKHU
YTIIEBOIOPOIOB: TIPHPOTHBIH brbmiorexa LIOK _
15 ra3 ¥ MOy THbIE HedTAHBIE https://resh.edu.ru/subject/29/10/
ra3bl, HeTh U IPOAYKTHI €€
nepepaboTKu
16 KontponsHas padora Nelmo
pazneny «YTaeBoA0pOIb»
[IpenenbHbIE OTHOATOMHBIE bu6miorexa LHOK )
17 CITPTHI: METAHOM | STAHOIL. https://resh.edu.ru/subject/29/10/
Bopoponnas cBsizb
bu6moreka [IOK
18 MHoroaToMHbIC CIHPTBL: https://resh.edu.ru/subject/29/10/
STUJICHTJIUKOJIb U TIULIEPUH
@DeHOoJI: CTPOCHHE MOJIEKYJIBI, bubmnorexa LIOK )
19 (DMBMUECKHE M XHMUUECKHE https://resh.edu.ru/subject/29/10/
CBOICTBa, MPUMEHEHUE
bubmuoreka [JOK
20 Anpzierusipl: popManbIeru 1 https://resh.edu.ru/subject/29/10/

alcTaJabACTU . AI_ICTOH




OaHOOCHOBHBIE IPE/IEIIbHBIE

bubmuoreka [IOK
https://resh.edu.ru/subject/29/10/

21 KapOOHOBBIE KHCIIOTHI:
MypaBbHHAs U YKCYCHas
[Ipaktuyeckas padora Ne 2.
22 «CBo¥icTBa pacTBOpa YKCYCHOM
KHUCJIOTED»
CreapuHOBast U OJIEMHOBAs Bubnmotexa LHOK ]
23 KHCIIOTE, KAK TPCICTABHTEIN https://resh.edu.ru/subject/29/10/
BBICIINX Kap6OHOBBIX KHUCJIOT
Mpru1a Kak COJIM BBICIIIHX brbmmotexa HOK i
24 KAPBOHOBBIX KHCIIOT, HX https://resh.edu.ru/subject/29/10/
MOIOIIIee ACHCTBHUE
CrnoxHbie 3(UpBI Kak Bu6morexa ITOK
o5 POU3BO/IHBIC KAPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCIIOT. FI/IIIPOJ'II/IS CJIOKHBIX
a¢upoB
YKUpbI: THIPOIHS, bu6mmoreka [JOK .
26 IIpHMEHEHHE, GHOTOTHYECKaS https://resh.edu.ru/subject/29/10/
POJIb XKUPOB
YFJ'ICBOL[LI: CoCTasB, Buoauorekxa ]_[OK
27 knaccuukanys. Baxueimme https://resh.edu.ru/subject/29/10/
IpeaACTaBUTCIIMU: I'TIFOKO34a,
¢bpykTO3a, caxapo3a
bubmuoreka [JOK
8 Kpaxman u remronosa Kak https://resh.edu.ru/subject/29/10/

MPUPOAHBIC ITOJIUMCPBI




KonTtponeHas padota Ne2 mo

29 paszzneny 1
«Kucnmopoacoaepxarne
OpraHu4ecKre COCAUHEHHSDY

bu6mmoreka [IOK

30 AMIHEI: METHIAMIH ¥ aHITHH 1 https://resh.edu.ru/subject/29/10/
AMUHOKHUCIOTHI KaK
aM(OTEPHBIE OPraHUYECKUE bubmorexa [IOK _

31 COEIMHEHNS, UX 1 https://resh.edu.ru/subject/29/10/
OMOJIOTUYECKOE 3HAUYCHHUE.
ITenTuaer
Benku Kak IpHpO/IHbIE bubmoreka [IOK _

32 BBICOKOMOJIEKYJISPHBIE 1 https://resh.edu.ru/subject/29/10/
COCITMHEHUS
OCHOBHBIE MOHATHS XUMHUH bubmorexa [IOK _

33 BBICOKOMOJIEKY/ISPHBIX 1 https://resh.edu.ru/subject/29/10/
COEeqUHEHNN
OCHOBHBIC METO/IbI CHHTE3a Bu6miorexa [[OK

34 BBICOKOMOJICK Y IAPHBIX 1 https://resh.edu.ru/subject/29/10/
coenuaeHui. [TnmacTmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0 34
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11 KVIACC

Ne KosmuecTBo yacos Mara DJIeKTpOHHbIe HH(ppoBbIE
n/ Tema ypoka Bceer Kountpoasu [IpakTuyeck U3y4eH o0pa3oBaTe/ibHbIE
I 0 ble padoThI ue padoTsl usi pecypchl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 https://resh.edu.ru/subject/2
KOH(UTYpaIs aToOMOB 9/10/
[Tepuonnueckuii 3akoH u [lepuoanueckas
5 cucTeMa XMMHYEeCKUX 3yiemMeHToB JI. W. 1 https://resh.edu.ru/subject/2
MenneneeBa, X CBSI3b C COBPEMEHHOM 9/10/
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX AJIEMEHTOB M MX COCTMHCHUN
3 10 TPYIIaM U NepuojaM. 3HaYEHUE 1 https://resh.edu.ru/subject/2
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI 9/10/
xuMudeckux daemenToB .. Meneneena B
pa3BUTUHU HAYKU
Crpoenue BeliecTBa. XMMUYECKasl CBSI3b, €€ )
https://resh.edu.ru/subject/2
4 BH/JIBI; MEXaHU3Mbl 00pa30BaHMS 1 9/10/
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b
BanenTHOCTh. DJIEKTPOOTPUIIATELHOCTD.
Crenens okuciieHus. BemecTBa )
https://resh.edu.ru/subject/2
5 MOJIEKYJISIPHOTO U 1 9/10/
https://resh.edu.ru/subject/29/10/nemonexyn
SIPHOTO CTPOCHHUS
[TonaTHe 0 AMCHIEPCHBIX CUCTEMAX. .
https://resh.edu.ru/subject/2
6 HctruHHBIE U KOJIOUIHBIE PACTBOPBI. 1 9/10/
MaccoBas 10715 BellecTBa B pacTBOpE




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.

https://resh.edu.

ru/subject/2

7
I'eHeTnueckas CBsI3b HEOPraHUYECKUX 9/10/
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU. )
https://resh.edu.ru/subject/2
8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH 9/10/
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 Cxkopocts peakiiun. OOpaTUMBbIC PEAKIIHH. https://resh.edu.ru/subject/2
XHMMHYECKOE PABHOBECHE 9/10/
[IpakTnueckas padora Ne 1. «Biausiaue )
https://resh.edu.ru/subject/2
10 pa3IMYHbIX (PaKTOPOB HA CKOPOCTH 9/10/
XUMHUYECKON PEAKIIUN»
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS.
ITousatue o BogopoaHoM nokasarene (PH
P (pH) https://resh.edu.ru/subject/2
11 pactBopa. Peakunu nonHoro oOMeHa. 9/10/
['maposin3 opraHMYecKuX U HEOPraHUYECKUX
BEIIICCTB
OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC )
https://resh.edu.ru/subject/2
12 peakuuu. [loHsTHE 00 BMIEKTpOIHM3E 9/10/
pacIuiaBoB U pacTBOPOB COJieH
13 KontponpHas pabota no pasaeny https://resh.edu.ru/subject/2
«Teopernyeckrue 0OCHOBBI XUMH M 9/10/
Mertamnsl, ux nonoxenue B [lepuoanueckoit
cHCTeMe XMMHYecKHuX aneMeHnToB 1. 1.
A https://resh.edu.ru/subject/2
14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS

aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB

9/10/




CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI

https://resh.edu.ru/subject/2

15 N
PsAI HAIPSKEHUN METalIoB 9/10/
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
o o o https://resh.edu.ru/subject/2
16 METaJUIOB (HATPUH, Kaui, KaJablUH, 9/10/
MarHui, aJIOMUHUN) U UX COCTMHECHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://resh.edu.ru/subject/2
CoeqUHEHNN 9/10/
18 XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX https://resh.edu.ru/subject/2
CcoeqUHEHNN 9/10/
[IpakTnueckas pabota Ne 2. "Pemienue )
https://resh.edu.ru/subject/2
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 9/10/
«Metamup»"
Hewmeramnsl, UX mMoJI0KEHUE B
20 [Tepuoanueckoit cucreMe XUMUYECKUX https://resh.edu.ru/subject/2
anemenToB J[. . MenaeneeBa u 9/10/
0COOEHHOCTH CTPOCHHUS aTOMOB
du3znyeckre CBOMCTBA HEMETAIIIOB. )
https://resh.edu.ru/subject/2
21 AmtoTponsi HEeMETauIoB (Ha IpUMeEpe 9/10/
KHCIIOpoa, cephl, hochopa u yriepoaa)
29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U https://resh.edu.ru/subject/2
HUX COCAUHCHUM 9/10/
23 XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux https://resh.edu.ru/subject/2
COCIMHEHMI 9/10/
24 XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS https://resh.edu.ru/subject/2
U ¥X COEIMHEHU 9/10/
o5 [IpuMeHeHne BaxXHEHIINX HEMETAIJIOB M UX P11'gt/ps:/ /resh.edu.ru/subject/25/

COEIMHEHUN




O000111eHHE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramiey. Beruncnenus mo

https://resh.edu.ru/subject/29/
10/

26
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune )
https://resh.edu.ru/subject/2
27 AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 9/10/
"Hemertananl"»
28 KonTtponsHas padota no reMam «MeTauibi https://resh.edu.ru/subject/2
u «Hemeramibsny 9/10/
Heopraandueckue n opraHU4eCcKue KUCIOTHI. )
https://resh.edu.ru/subject/2
29 Heopranunueckue u oprannyeckue 9/10/
OCHOBaHHUS
AMdoTepHbIe HEOPraHUYECKUE U
30 OpraHnveckue coeanHeHus. [ enernueckas https://resh.edu.ru/subject/2
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX 9/10/
BEILECTB
Posb xuMuu B oOecrieueHuu
31 3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1 https://resh.edu.ru/subject/2
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU 9/10/
MEIUIAHEI
IIpencrasnenus 00 O0MMX HAYYHBIX
p v https://resh.edu.ru/subject/2
32 MPUHIIUIAX TPOMBIIUICHHOTO MOTY4eHUs 9/10/
BaYKHEHIIINX BEILECTB
https://resh.edu.ru/subject/2
33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB
9/10/
https://resh.edu.ru/subject/2
34 XUMUS U 30pPOBBE YEIOBEKA

9/10/




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.0.C.I'a6pwsin, C.A. CnaakoB. MeTtoanueckoe mocooue K yueOHUKy
2.0.C.I'abpuensina, Xumusi, 1 0 kimace .bazoBeIii ypoBeHb
3.0.C.I'abpuensn , I'.I".JIsicoBa . [IpoBepoyHbIC U KOHTPOJIbHBIC PAOOTHI K YICOHUKY

Mocksa ,IIpocBemenue 2022-2023r..ba3oBbIi ypOBEHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

bubnunoreka LIOK https://resh.edu.ru/subject/29/10/


https://resh.edu.ru/

IIpuioxenus:

1.Crincox mabopaTopHBIX, IPAKTUYECKUX PadoT

10 krnacc
[Ipaktuyeckas padoraNe 1: [Tomyuenne sTUIeHA U U3y4EHUE €TO CBOICTB.

[Tpaktuueckas padotaNe 2: CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI.

11xnacc

[IpakTnueckas padotaNe 1. BausiHue pazanuHbIX GakTOPOB HA CKOPOCTh XUMHUECKOMN
peaxkuuu.

[IpaxTuueckas pabota Ne 2. Pemienune skcriepuMeHTaIbHBIX 3a7a4 o TeMe «MeTamib»

[IpaxTrueckas pabota Ne 3. Pemienue skciepuMeHTalbHbIX 3a7a4 1Mo Teme «Hemeramib».

2.0ueHoYHbIe MaTepHAJIbI.

1.0.C.I'abpuensn , I'.I'.JIsicoBa . [IpoBepounbie 11 KOHTPOIBHBIE padOTHI. 10 Ki1acc..ba3oBsrii
ypoBeHb;Mockaa, [Ipocsemenue 2022-2023r.

2. Xumus. ['abpuensu O. C., Octpoymos U. I'., Cnaakos C. A. 11 kinacc . [IpoBepounsie u
KOHTpoJibHBIC paboThl (ba3zoBkrit); Mocksa, [IpocBemenue 2022-2023r.

3.®opmbl peaau3anuu padoyeii nporpaMMbl BOCIIUTAHMS

Pabouas mporpamMma BOCIIUTaHUS PEATIU3YCTCs YCPE3 UCIIOJIB30BAHUC BOCIIUTATCIIBHOT'O
MOTCHIHAJIa YPOKOB XUMHUA. Ota pa60Ta OCYIICCTBJISACTCA B CIICAYIOIIHUX q)opMax:

* [ToOyxnenne oOy4aronuxcs coOI0AaTh Ha ypOKe OOLIETIPUHATEIE HOPMBI IOBEACHHUS,
IpaBUiIa OOILIEHUS CO CTApIIUMU (IIearornyecKUMH pabOTHUKAaMH) U CBEPCTHUKAMU
(oOyuaroMucs ), IPUHLUUIBI y4eOHONW JUCIUIUIMHBI U CaMOOPTaHU3aLIH.

) ITpuBnedeHne BHUMaHUS 00YJarOMMUXCs K IEHHOCTHOMY acleKTy U3Y4aeMbIX Ha YpOKax
MIPEeIMETOB, SIBJICHUMN, COOBITUH Uepes:

[J TEeMOHCTpAINIO 00YJarOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, IPAXKJAHCKOTO MTOBEICHHUSI,
MIPOSIBIICHUS Y€TIOBEKOIIIO0US U T0OpocepAeyHOCTH



— oOparmieHre BHUIMaHUS Ha SIPKUX JeATeNeH KyIbTYpbl, CBA3aHHBIX C H3y4aeMbIMH B
JAHHBI MOMEHT TEeMaMH, Ha TOT BKJIaJl, KOTOPBIM OHU BHECIIU B PA3BUTHUE HAILIEH CTPaHbI U
MHpa, Ha JOCTOMHBIE NOAPAKAHUS IPUMEPBI UX KU3HHU, HA MOTUBBI UX IIOCTYIIKOB;

— HCII0JIb30BaHKE HA YPOKaX MH(POPMAIINH, 3aTParuBaroIeii BaXKHBIE COITUAIBHEIC,
HPaBCTBEHHbBIE, STUYECKHE BOIIPOCHI

* Mcnonb3oBaHye BOCIUTATENbHBIX BO3MOKHOCTEN COJIEpKaHUs y4EOHOI0 IIpeIMeTa Iy
(dbopMHpOBaHHS Y 00YUAFOIIHXCS POCCUUCKUX TPAJAUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEN Yepe3 1oA00p COOTBETCTBYIOLIUX TEKCTOB JJIsl YTCHUS,
MpOOJIEMHBIX CUTYallui AJisl 0OCYXKIEHMsI B Kiacce

* MunnumpoBanue o0CyX A€HNUN, BBICKa3bIBAHUN CBOETO MHEHUS, BHIPAOOTKU CBOETO
JIMYHOCTHOT'O OTHOILIECHMS K U3y4aeMbIM JIMLAM, IIPOU3BEJICHUAM Xy10KECTBEHHON
JIUTEpaTypsl U HCKYCCTBaA.

* BriroueHune B ypoK UTPOBBIX MPOIIETYP, KOTOPbIE TOMOTAIOT MOAAEPKAaTh MOTUBALIUIO
oOyuaronuxcs K MoJy4eHHI0 3HaHUH, HaJa)KMBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX
OTHOIIEHUH B KJIacce, MOMOTaloT YCTAaHOBJIEHUIO JOOpOXKenaTeIbHON aTMochepsl BO BpeMs

ypoKa.

* [IpumMeHeHNE HAa YPOKE HHTEPAKTUBHBIX (hOPM PabOTHI, CTUMYJIUPYIONIUX IT03HABATEIBHYIO
MOTHBAIINIO 00 YyJarOIIHXCS.

* [I[pumeHeHune TpynmmoBoi padOTH WM padOTHI B Tapax, KOTOPHIE COCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOW pabOTHI M B3aMMOJICHCTBHIO C IPYTUMH 00ydaronuMucs. * Beibop u
WCTIOJIb30BaHUE HA YPOKAX METOJIOB, METOIMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCITUTATEIBHOEC
BO3/ICHICTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATEIHHBIM HJICAJIOM, TIEIIBIO U 3a/la4aMu
BOCIIMTaHUSL.

® I/IHI/IHI/II/IpOBaHI/IC H IMMOAACPIKKA HCCHeﬂOBaTeHBCKOﬁ ACATCIbHOCTH IIKOJIbHUKOB B (bopMe
BKIIFOUYCHUSA B YPOK PaA3JIMYHBIX UCCIECA0BATCIIBCKUX 3a,[[aHHfI, YTO JaCT BO3MOXXHOCTH
O6y‘IaIOH_II/IMCH HpI/IO6pCCTI/I HAaBbIKH CaAMOCTOATCIIbHOI'O pCHICHUS TCOpCTI/I‘IGCKOﬁ
HpO6J’ICMH, ICHCPpHUPOBAHUA U O(i)OpMJ'IeHI/IH COOCTBEHHBIX THUIIOTE3, YBAXKXUTCIBHOI'O
OTHOIICHMUS K UYKUM HICAM, HY6J'II/IIIH01"O BBICTYIUJICHUS, API'YMCHTUPOBAHUSA U OTCTaAUBAaHUA
CBOEH TOYKHU 3pCHUA.

* YcTaHoBlIeHUE YBAKUTCIIbHBIX, TOBCPUTCIIbHBIX, He(bOpMaJIBHBIX OTHOIIICHUM MCKAY
YUYUTCIIEM U YYCHHUKAMH, CO3IaHUEC HA YPOKaAX 3MOL[I/IOH3.JIBHO'KOM(1)OpTHOI>'I CpCabl.

JInct BHeceHnst H3MeHeHHI B pado41ylo nmporpamMmmy



IIpukas,
NpUYHHa
KOPpEKLUU

Kiac

Tema

Konunuects
0 10
paboueii
nporpaMmme

Komuuects
0 4acoB 10

tbaxty

Koppektupytomue
MEpONpUATHS,
KOMMEHTapui

[Tonnucey yuurens
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