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MNOSACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamMma mo XMMHUU Ha YpOBHE CpelHero o0miero o0pa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 ob6pazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUN K pe3yinbTaTaM OCBOEHUS ¢eaepanbHOH 00pa3oBaTeNbHOM MPOTrpaMMbl CPEAHETO OOIIEero
obpazoBanmsi(POIl COQO), mnpencraBieHHbIXx B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crannapre COO, ¢ yuérom KoHuenuuu npernoaaBanus yueOHOro npeamera «Xumus» B 00pa3zoBaTeNIbHbBIX
opranm3anusx Poccuiickoit ®denepanuu, peanu3ylomUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrPAMMBI, H
OCHOBHBIX T0J0XeHUN «CTpaTteruu pa3Butus Bocniutanus B Poccuiickoin denepanuu Ha nepuoxa ao 2025
roga» (Pacnopsikenue [lpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMusi Ha ypOBHE YIIyOJIEHHOTO M3yYeHHUs 3aHMMAET Ba)KHOE MECTO B CHUCTEME ECTECTBEHHO-
Hay4yHOTO oOpasoBanus ydammuxcs 10-11 xmaccoB. M3yueHwe mnpeamera, peaqu3zyeMoe B YCIOBHSAX
muddepeHnMpoBaHHOrO, MPOGUILHOTO OOyYeHHs, TPHU3BAHO OOECHEYUTh O00IIe00pa30BaTEIBLHYI0 H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOMUMYIO Ui aJanTallid HX K OBICTPO
MEHSIOIUMCSI YCIOBUSM KHM3HH B COLMYME, a TaKXKe M NPOAODKeHHUS OOydeHHs B OpraHM3allMsIxX
poheCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.
B mporpamme nmo XxuMuu HazHa4YeHHE MpeAMeTa «XUMUS» MOIy4aeT MOAPOOHYI0 MHTEPIIPETALMIO B
COOTBETCTBUM C oOcHoBomnosaratomumu nojoxeHussmu @I'OC COO o B3auMO0OOYCIOBIEHHOCTH LENEH,
COZIep KaHus, pe3yJIbTaTOB 00y4eHHs U TPeOOBaHUI K YPOBHIO MTOJITOTOBKH BBITYCKHUKOB. CBU/ETEIHCTBOM
TOMY SIBJISIFOTCSI CJIEYIOIINE BBITOIHSAEMBIE IPOTPAMMOM 110 XUMUHU (PYHKITUH:
¢ uH(pOPMAIMOHHO-METOIMYECKasi, peanu3alus KOTopord oOecrneunBaeT MoJIy4eHue MpeICTaBICHUS
0 MLEeNsAX, COAEepXKaHUM, OOIIeld cTparerud OOyueHHUs, BOCHUTAHUS M Pa3BUTHS OOy4YaroUIXcs
CpeACTBaMU MpeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQUIIS

® OpraHM3allMOHHO-TUIAHUPYIOIIAs, KOTOpas  IMpeayCMaTpUBaeT  OIpeJesieHHe:  MPHHILUIIOB
CTPYKTYpUPOBaHHUS U TOCJIEIOBATEIbHOCTH M3Y4YEHUs y4e€OHOro MaTepuana, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepUCTUK; MOJIXOAOB K (OPMHPOBAHUIO COJACPKATEIBHON OCHOBBI
KOHTPOJSI M OILIEHKM O00pa30BaTeIbHBIX JOCTHMKEHHM oOyyarommxcsd B paMKaX MTOTOBOM
aTTecTallvu B GOopMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa 10 XUMUHU.
[Tporpamma jist yriryOIE€HHOTO U3YUECHUS] XUMUH:
® YCTaHABJIMBACT MHBAPHMAHTHOE MPEIMETHOE COJepXkaHue, 00sS3aTeNIbHOE JUIl M3YYEeHUs B paMKax
OTIENbHBIX Mpoduiel, mpegycMaTpUBaeT paclpesieleHue U CTPYKTYpUPOBAaHUE €ro MO Kiaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTMHUSAM/pa3ienam Kypca;

e aéT MpUMEpHOE pacmpeesieHne y4eOHOro BpeMEeHH, pEKOMEHIYEMOT0 JUIsl U3yYeHHs! OTAEIbHBIX
TeM;

e [peasiaraeT NPUMEPHYIO MOCIEN0BATEIbHOCTh U3yUeHUsl Y4eOHOTro MaTepuaia ¢ y4€TOM JIOTHKHU
MOCTPOEHHSI Kypca, BHYTPUIIPEIMETHBIX H MEXKITPEIMETHBIX CBSI3EH;

® aéT METOAMYECKYIO HHTEPIPETALMIO LeJIeH U 3a]1a4 U3yueHHs IpeIMeTa Ha YIiyOoIEHHOM ypOBHE
C yuyéTOM COBpPEMEHHBIX IPHOPUTETOB B CHCTEME CpeAHero oomero obpazoBaHMS,
COJIEp’KAaTEIbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  pEe3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CPEIHEro o01ero oOpa3oBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), a TaKke C YYETOM OCHOBHBIX BHAOB YYeOHO-TIO3HABATEILHBIX JEHCTBUI
00y4aroIerocs o OCBOCHUIO COJIPKAHUS TPEAMETa.

[To BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XHMHHU TIPEAyCMOTpEHA IPEEeMCTBEHHOCTh C
o0y4yeHMEeM XHMHUU Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a MpeaeliaMd yCTaHOBJICHHOM
MPOrpaMMOi MO XMMHH 0053aTeNIbHON (MHBApUAHTHOW) COCTABIIAIONICH COACp)KaHUsS Y4eOHOTro MpeameTa
«Xumus» octa€rcss BO3MOXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABISAIOUICH, KOTOpas JIOJDKHA
OTIPEETATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO MPOGuIIsi 00ydeHusl.

B coorBerctBuM ¢ KoHuentyaabHbIMH mosoxkeHuAsMH PI'OC COO o HazHA4YeHMM NIPEIMETOB
0a30Bor0 W yrayoméHHOro ypoBHeH B cucteMme AudepeHIUpOBaHHOTO OOyYEHHsI HAa YPOBHE CPEIHETO
obmiero o0pa3oBaHus XUMHS Ha YpOBHE YINIYOJIEHHOTO M3y4YeHHsI HalpaBlIieH Ha pPealn3aluio
MIPEEeMCTBEHHOCTH C MOCJIEAYIOIIMM 3TaloM MOJY4YeHHUs] XMMHUYECKOro oOpa3oBaHHUS B paMKax H3yueHUs



CHELMAIBHBIX €CTECTBEHHO-HAYyYHBIX W XMMHMUYECKHUX AUCLMILIMH B By3aX M OpraHMU3alMsIX CPEIHEro
npodeccuoHanbHOro o0Opa3oBaHus. B 3Toi cBsA3M wH3ydeHue mnpeaMera «XUMHUS» OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha pAacllUpeHHEe U YIIyOJ€HUE TEOPETUYECKOW U INPAKTUYECKOW IOATOTOBKU
oOyyaroIuxcs, BBIOpAaBIIMX ONpeAEAEHHbIM Npoguiab o00yuyeHHs, B TOM 4YHCIE C IEpPCIEeKTUBOU
MOCTIETYIONIETO MOIYYEeHUS! XUMUYECKOTO 00pa30BaHUs B OPraHU3alUsAX MPOGECCHOHATLHOT0 00pa3oBaHusl.
Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaHUpPYEeMBIM pe3yibTaTaM OCBOCHHS (erepantbHOM
o0pa3oBaTeNbHOW MPOrpaMMbl  CPEAHEro o0mero o0pa3oBaHMS HM3Y4YeHHE TpeaMera «XHUMUs»
OPMEHTUPOBAHO TAK)KE€ HA pELICHHWE 3a/Jad BOCIMTAHUS M COLMAIBHOIO DPa3BUTHUA OOydaroIluxcs, Ha
¢dopmupoBaHre y HUX OOIICHHTEIUICKTYaJbHBIX YMEHHMH, YMEHHH palMoHaTu3allid y4eOHOTO Tpyda U
0000IIEHHBIX CIIOCOOOB EATEILHOCTH, UMEIOIINX MEXIUCIUITIMHAPHBIN, HAATIPEIMETHBII XapakTep.

CocraBisiomuMu npeaMera «XuMUs» Ha YPOBHE YIIyOJIIEHHOTO M3YYEHUS SBISIFOTCA YTyOJIEHHBIE
Kypcbl — «Opranndeckast xumusi» u «OOmiast 1 Heopranuueckass xumus». [Ipu onpenesneHun NoaX0A0B K
0TOOPY M CTPYKTYPHOM OpraHU3aIMH COJAEPKAHUS ATHX KypCOB B IPOTrPaMMe 110 XMUMHUH 32 OCHOBY NPHHSTHI
nonoxerus PI'OC COO o paznuuusax 6a30BOro M yriryoJaEéHHOIO YpOBHEH U3ydeHus MpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOImas W HeopraHUYeCKas XUMUS)
COCTaBJISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUHM M yMEHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4YEHHUS
npeaMera. JTa CUCTEMa 3HAaHUM IOIY4aeT OIpeAelEHHOE TEOPETUYECKOE JOIMOJIHEHUE, I103BOJISIIOIIEE
OCO3HaHHO OCBOMTbH CYILECTBEHHO OOJbIINN 00BEM (pakTosIOrMYecKoro marepuana. Tak, Ha yriyOoaéHHOM
YpOBHE HU3YYEHHs IpeaMeTa obOecriedeHa BO3MOXKHOCTh 3HAUUTEIBHOIO YBENIMYEHUS OoObEMa 3HAaHUM O
XMMUYECKHX D3JEMEHTaX M CBOMCTBaX MX COEIMHEHMH Ha OCHOBE paCIIUPEHUs M yIIIyOJeHHs
MIPEJICTAaBICHU O CTPOEHUM BEIIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSAX NPOTEKAHUS peaklui,
paccMaTpUBaeMbIX C TOUKU 3PEHUSI XUMUUYECKOW KMHETUKU U TePMOJAMHAMUKU. V3ydueHue nepuoaudeckoro
3akoHa u Ilepuoguueckoil cHCTeMbl XHMMHUYECKHMX JJIEMEHTOB 0Oa3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOEHUM aToMa. XHMMHYECKas CBs3b OOBACHAETCS C TOUYKH
3peHUsl PHEPreTUYEeCKUX H3MEHEHUH Inpu e€ oOpa3oBaHMM W pa3pyLIEHUH, a TAKKE C TOUYKH 3pPEHUs
MEXaHU3MOB €€ oOpa3zoBaHus. V3ydueHue TUIIOB peakuuii JonoaHseTcs (popMupoBaHUEM MpeICTaBIeHUH 00
ANEKTPOXUMUYECKUX Tpolleccax M 3JIEKTPOJIN3E pacIllaBOB M pacTBOPOB BemlecTB. B kypce opranuueckoit
XMMUU TIPH  PACCMOTPEHHUU PEaKIMOHHOW CIIOCOOHOCTH COEAMHEHHUH yJjensercss 0coboe BHHMMaHUE
BOIIpOCaM 00 3JEKTPOHHBIX AP PeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHne UMEeeT TO, UTO Ha COZEpKaHUE KypCOB XUMUH YIITyOJIEHHOTO YPOBHS U3YUEeHHUs IS
KJIACCOB OMpeesIEHHOr0 npoduiis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOJIHEHUH K oO0Ien
crcTeMe MpeIMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXHbIE MpeaMeThl. Tak, HampuMep, B COJlepKaHUU
npenMera JUid KJIacCoB XUMHUKO-(QU3WYeckoro mnpo¢uias OoibllIoe 3HadyeHHe OyAyT UMETh 3JIEMEHTHI
y4eOHOro Matepuana mno oomeit xumuu. [Ipu n3yueHun npeamera B JaHHOM ciiyyae aklEHT OyAeT clenaH
Ha OOIIHOCTh METO/JOB IIO3HAHMS, OOIIHOCTH 3aKOHOB M TEOpUH B XHMHUHM U B (PU3UKE: ATOMHO-
MOJIEKYJIsIpHast Teopust (MOJIEKYIsIpHas Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U YHEPTUHU, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOIN3a, IPEACTABIECHUS O CTPOSHUH BEIIECTB U IPYTOE.

B To e Bpems B copep)kaHUM NpeaMeTa Ul KIAacCOB XUMHUKO-OHMOJIOTrHUECKOro Mpoduiis OOIbIINiA
yAETbHBI Bec OyJeT MMETh OpraHuyeckas Xumus. B 3ToMm ciiydae mpenocTaBiseTcss BO3MOXHOCTb ISt
Oosiee OOCTOATENLHOTO PACCMOTPEHUS XUMHUUYECKOW OpraHM3allui KJIETKU KaK OMOJOTMYECKOW CHUCTEMBI, B
coCcTaB KOTOpPOM BXOJAT, K IPHUMEPY, TaKue CTPYKTYpHbIE€ KOMIIOHEHTHI, KaK JIUMUIbI, OEJIKU, YrJIeBOJbI,
HYKJIEMHOBBIE KUCIOTHI U Apyrue. IIpy 3ToM 3HaHUSA O COCTaBE M CBOMCTBAX NPEACTABUTEIEN OCHOBHBIX
KJIACCOB OPraHMYECKUX BEUIECTB CIIY)KaT OCHOBOM MJii M3y4EHHsS CYIIHOCTH MPOIeCCOB (OTOCHHTE3A,
JbIXaHUS, TUIEBAPEHUS.

B muane ¢opmMupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHMs, OCBOCHHUS OOIIECHAYYHBIX METOJOB
IIO3HAHUSI U OMNbITa IMPAKTUYECKOIO IPHUMEHEHUS HAY4HbIX 3HAHUH HM3yuyeHUE MpeaMeTa «XHMHS» Ha
yri1yOJn€HHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMU INpEeIMETaMHU, BXOISAIIMMHU B
COCTaB TpeIMeTHBIX obiacteil «EcTecTBEHHO-HAayuHBIE MpeaMeTbl», «MaremaTHka ¥ HH(pOpMAaTHKa» H
«Pycckuil SI3bIK U TUTEpATYpay.

[Ipu u3ydenum ydeOHOro mpenmera «XUMHS» Ha YIIyOJNEHHOM YPOBHE TaKKe, Kak Ha YpPOBHE
OCHOBHOTO U CPEIHEro o01iero oopa3oBanus (Ha 0a30BOM ypOBHE), 3a7a4ei MEePBOCTENEHHON 3HAYMMOCTH



ABIsieTCA (POPMHUPOBAHNE OCHOB HAYKH XMMHUH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOM
JESTeNbHOCTH 4YEJIOBEKa M OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. Pemienue 3Toil 3agaunm Ha
yr1yOnE€HHOM YpOBHE M3YYCHUS IPEAMETA MPEAIOIIaraeT pean3aluio TaKUX MeJeH, Kak:

¢dbopMHpoBaHHE NPEACTABICHUN: O MaTEpUAIBHOM €JUHCTBE MHpA, 3aKOHOMEPHOCTSAX U
MMO3HABAEMOCTH SIBICHUH npupoabl, 0 MCCTC XUMHUH B CUCTEMC €CTCCTBCHHBIX HAYK U eé BGI[yIJ.IGfI
poJM B 00ECIIEYEeHNH YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA: B PEIIEHUH IPOOIeM 3KOJIOTHYECKOH,
3H€pI‘eTI/I‘-IeCKOI>'I u HHH.[CBOﬁ 6€3OHaCHOCTI/I, B pa3sBUTUM MCIAUIMHBI, CO3JaHUHU HOBBIX
MaTepHalioB, HOBBIX HCTOUHUKOB SHEPIUH, B 00ECIIEUEHNHU PALMOHAIBHOTO MPUPOIOIOIb30BAHUS,
B (OpPMUPOBAaHMHM MHPOBO33PECHUS U OOIIEH KyJIbTYpbl YEJIOBEKa, a TaKXKE O3KOJIOTMYECKH
000CHOBAHHOI'0 OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON Cpee;

OCBOEHME CHUCTEMbl 3HAHMUH, JIEKAIUIMX B OCHOBE XMMMUYECKOH COCTaBJISIOUIEN €CTECTBEHHO-
HAYYHOH KapTUHBI MUpa: QyHIAMEHTAIBHBIX MOHSATHHA, 3aKOHOB U TEOPUH XWMHUH, COBPEMEHHBIX
IIPEJCTABICHUNA O CTPOCHUH BELIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaAMOJICKYJIIPHOM, O TEPMOAMHAMHUYCCKUX HW KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IIPOTCKAHUSA
XMMHUYECKHX pPEaKLUUi, O XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JHUCIEPCHBIX CUCTEMax, 00
O6HII/IX HAaYYHBIX IMPUHIUIIAX XUMHUYCCKOI'O IMMPOMU3BOACTBA,

¢dopmHpoBaHHE Yy OOYYarOIMXCS OCO3HAHHOIO TOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAaHUHM A1 OOBSICHEHUS KIIOYEBBIX MJIeHl UM mpoOjeM COBPEMEHHOW XUMMH, JUIs
OOBSICHEHUS W TPOTHO3HPOBAHMS SBJICHHM, WMEIONUX €CTECTBCHHO-HAYYHYIO TPHUPOIY;
IPaMOTHOTO pElIeHUsl MpoOJIeM, CBA3AHHBIX C XMMHEH, NPOrHO3UPOBAHUSA, aHAIM3a U OLEHKH C
MO3UIHMKA  JKOJOTMYECKOH Oe30mMacHOCTH  IMOCHEACTBUH  OBITOBOM HM  TPOHM3BOJCTBEHHOM
NESITEeIbHOCTH YEJIOBEKa, CBS3aHHOM € XUMMYECKHMM IIPOM3BOJCTBOM, MCIIOJIb30BaHUEM H
nepepaboTKON BEIECTB;

yriyOJeHue NpeICTaBICHUH O HayyHBIX METOJaX MO3HaHHs, HEOOXOTUMBIX Ul MPUOOpETEeHUs
YMEHUIl OpPHEHTHUPOBATHCS B MHUpPE BELIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHH, UMEIOIUX
MCCTO B IIpUpPOAC, B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH U HOBCGI{HCBHOﬁ JKHU3HU.

B mutane peanu3zaiuu nepBoodYepeHBIX BOCIUTATEIBHBIX U PA3BUBAIOIINX (QYHKIIUHN 11EJIOCTHON CHCTEMBI
cpenHero o01ero oOpa3oBaHUs MPH WM3YYEHUHU MpenMera «XuMus» Ha yriayOJ€HHOM YpPOBHE 0CO0YIO
aKTyaJlbHOCTh MIPHUOOPETAIOT TaKKe IENU U 3a]a4uH, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBICHUW WIPHUPOIBI, YBAKEHHS K TIPOLIECCY
TBOPYECTBa B o001acTu TCOPCTUUCCKUX W MPUKIATHBIX I/ICCJ'IGI[OBaHI/Iﬁ B XHMMHHU, q)OpMI/IPOBaHI/Ie
MHUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBALMM K OOYYEHUI0O U T[IO3HAHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUs OOIIEYEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE T[I03HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTYaJlbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs, (OpMUpOBaHME y HHMX CO3HATEJBHOTO OTHOIIEHUS K €aMOOOpa3oBaHUIO U
HENpPEephIBHOMY OOpa30BaHHUIO KAaK YCIOBHIO YCHEIIHOW MNpodecCHOHaIbHOW U OO0IIEeCTBEHHOM
JesITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;

(dbopMHpOBaHHE YMEHUH U HaBBIKOB Pa3yMHOI'O NMPHUPOJIONOIb30BAaHUS, PA3BUTHE 3KOJIOIMUYECKON
KYJIbTYpbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONIE3HOW IKOJIOTHYECKOH J1eATEIbHOCTH.

OO11ee yncI0 YacoB, MPEAYCMOTPEHHBIX IS U3yYSHHUs XUMHUHU Ha YTITyOJI€HHOM YPOBHE CPEIHETr0o 00IIero
oOpasoBanusi, coctasinseT 204 yacos: B 10 kinacce — 102 vaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3
yaca B HEJICJIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIiepoaa. XMMUYECKasl CBSI3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIIBI NepeKpbIBaHUA aTOMHBIX OpOUTaleH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHas cBA3b. CrnocoObl paspbiBa CBSI3eH B MOJIEKYJax
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnukaie, Hykjaeopuie U dIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
MonexkynsipHple u CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI Pa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpallléHHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
IPOCTPAaHCTBEHHAs. JJNEKTPOHHBIE 3(P(PEKTHl B MOJEKYIaxX OpPraHMYeCKHX COCIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaenuii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn  ©  kjnaccuuKanus — OpraHMYyeckux  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBpAILlEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB INpU HarpeBaHuu (IJIaBieHUE, OOYIJIMBaHME W  TOpPEHHe),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKHX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpUAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMsS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3aluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZiKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) UKI0aIKaHOB. CrlocOoOBI MOMYyYeHHS U PUMEHEHHUE IUKII0ATKaHOB.

Anxkensl. 'omonorndeckuil psj aiakeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l“I/I6pI/IIII/IBaI_II/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuyeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBa aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUH IPUCOCAVHEHMS, 3aMEIIECHHUS B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKEHOB.

Anxanuensl.  Knaccugukanums — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepuszanusi CONpsKEHHBIX TUECHOB.
Crioco0bI MoTydeHus ¥ IPUMEHEHHUE allKaIMeHOB.

Ankunbl. ['oMoornueckuil psi aakuHOB, oOmas GopMyia, HOMEHKIATypa W U30MEpHsI.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrimepoma. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIIUU



NPUCOCTUHEHUS, TUMEPU3AMH U TPUMEpHU3aluu, oKucieHus. KucinoTHble cBOWCTBA aJKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHHYIO CBsi3b. KauecTBEHHbIE peakluu Ha TPOiHYyI0 cBsA3b. CrocoObl
MOJIyYCHHUSI U IPUMEHEHUE aJTKUHOB.

Apomarnueckue yriaeBoaopo/sl (apeHsl). 'oMomorndeckuil psit apeHoB, ooias popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJIbI OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro rOMOJIOTOB: PEaKLUU
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEAKUUU IMPHCOSIUHEHHUS,
OKHCIIeHHE TroMoJoroB OeH3ona. IlpeacraBienune o6 opueHTHpYIOLIEM AEHCTBUN 3aMecTuTeNel
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNKaJOB, KapOOKCUIBHOM, THIIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepusarmst  ctuposia.  CrocoObl  MOJNydyeHHsT M MPUMEHEHHE  apOMaTHYeCKHX
YTJIEBOAOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIIH
yrojib U HPOAYKTHl ero mnepepadotku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMUYECKHid, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpogykTer nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTeHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOIPYIIy, LHUAaHOTPyMIly, aMuHOrpymmy. [leiictBue Ha
raJIOTeHNPOU3BOJHBIE  BOJHOIO UM  CIHMPTOBOrO  pacTBopa miénouyn. B3aumopeiicTBue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Mcnonb30BaHue TraloreHIpOM3BOJHBIX YIJIEBOJOPOJOB B ObITY, TEXHMKE W IpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKcliepUMEHTabHbIE METO/Abl M3y4eHHs BEIIeCTB W HUX MpeBpallleHuil: H3ydeHue
¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEaKIIMii
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHME YIiiepofa W BOJOpOJia B OPraHMYECKUX BEIIEeCTBax,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe c Koiuekuuamu «HedTte» u
«Yromp», ¢ o0pa3uamu IUIacTMacc, KaydyyKoB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHNUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHEe MOJeKysl (Ha HpUMepe MeTaHoja u
sTanona). ['omonoruueckuii psj, oduas Gpopmyina, H30MepHsi, HOMEHKIIATypa U KIacCU(PUKALIHSL.
®u3nyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKyJaMH CHHPTOB. XHMMHUYECKHE CBONCTBA: pEAaKIMM 3aMElIeHMs, JAeTHIpaTaliH,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU Kucinotamu. KauectBenHas
peakinus Ha OJAHOATOMHbIE CIMPTHI. JleficTBHE 3TaHOJa M MeTaHojia Ha OpPraHU3M 4YeloBeKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHOroaToMHbI€ CHUPTHI — 3TWJICHTIUKONb W IIHLEpuH. DPHU3HUECKHe UM XMMUYECKHE
CBOICTBa: peakUuu 3aMEIIeHHs, B3aUMOJAECWCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU
KHCJIOTaMH1, Ka4yeCTBEHHAasI peaklusi Ha MHOTOaTOMHBIE ciHpThl. IIpencraBnenue o MmexaHuzme
peaknuii HykieouIbHOTO 3aMenieHus. JleficTBre Ha opranu3M 4enoBeka. CriocoObl MOTydeHUs
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3AUMHOE BIUSHUE THIPOKCOIPYMIIbI U OEH30IbHOTO spa.
O®usnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB ¢eHona. KayecTBeHHBIC
peakuuu Ha ¢eHon. ToxcuuHocTh (GeHona. CrocoObl TOMydYeHHs] M TpUMEHEHHe ¢eHoa.
®enonopManbaeTUAHAS CMOJIA.



KapOoHUIIbHBIE COCNMHEHHMSI — QIbJCTHUABI M KETOHBl. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3UYECKHME CBOMCTBA alIbJIETUJIOB M KETOHOB. XHMHYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE albJETUJIOB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHs W NPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
NpeJenbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus 3TepuuKaluu, peakiuu c
Y4acTHEM YIJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KucaoThl. [loHsiTHe
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOroobpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJICUMHOBAS, JUHO/IEB8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omoornueckuii psin, odmas Gopmyrna, u3oMeprus ¥ HOMEHKIATYpa.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHON Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU HETIPEAETbHBIX YKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (PyKTO3a, Tanakrosa, pubo3a, I1e30KCupudo3a.
®usnyeckue CBOWCTBA M HaxOxkJaeHWe B npupoae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpyNN, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MaiabTO3a M JakTo3a. BoccraHaBnuBaoomue u
HEBOCCTaHaBIUBAIOLMe aAucaxapuipl. ['maponus nucaxapuaoB. Haxoxpaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitoio3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Leuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XVWMHYECKHE CBOMCTBA KpaxMmasla: THIPOJIM3, KaUECTBEHHAs PEeakuus ¢ HMOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3(PpUpPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

DKCcrepuMEHTAJIbHbIE METOJbl M3YyYEHHUS BELIECTB W UX IMPEBpPALICHHI: pacTBOPUMOCTH
pa3IMYHBIX CIHMPTOB B BOJAE, B3aMMOJAEHCTBHUE JTAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JUXPOMATOM Kajiusi (BO3MOXHO HCIIOJIB30BaHUE BHICEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcugom Meau(ll)), peakius raumeprHa
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa ToKo3bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ HOJIOM, PEIICHUE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCIOThI. ClIOKHBIE
3huphI».

A3oTcoaep:xaniye OpraHuyecKne CoeANHeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIE amMmuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTHYeCKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOWMCTBA
ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTON KUCA0TON. COIM aIKMIIAMMOHHS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psiaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.



KavectBennsle peakuuu Ha aHuiauH. CrocoObl MONyYeHUS W TNPHUMEHEHHE anupaTHYeCKUuX
amuHoB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071A.

Amunokucinotel. Homenknatypa wu  u3zomepus. OrthenbHble NPEICTABUTENH  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3NYecKrue CBOMCTBA aMUHOKMCIIOT. XMMHYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCOUHEHUH, peakius ITOJUKOHCHCAIUH,
o0Opa3oBaHHe NENTUAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIU3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMHUYECKHUE CBOMCTBA OCNIKOB: TMIPOJIN3, ACHATYpalus, KaUeCTBCHHbIC PEaKIUU Ha
OenKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enKkoB B BOJie, JeHATypalus OEIKOB MPHU HarpeBaHHUH, LIBETHbIE PEAKIMH Ha OEJKH, pelieHue
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHne OPraHM4ECKUX COCIUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — OJIMMEPU3ALUS U MOJTUKOHAECHCALUS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, IIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHUIIMETAKPUIIAT, MOJIMKApOOHATHI,
noJudTUIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

DOnacToMepbl: HATypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, HIEKTPONPOBOISIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, Kay4dyKoB, pELIEHUE
DKCIEPUMEHTAJIBHBIX 3a1a4 0 TeMe «Pacro3HaBaHueE IIACTMAcC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHONW (OpMYJIbl OPraHUYECKOTO
coenHeHus: 1Mo macce (00BEMY) MPOIYKTOB CropaHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUU WU/WIN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOICTB WJIM CIIOCOOOB MOJIYYEHHS,
oTpezieNieHUe JI0JIM BBIXOJa MPOJIyKTa peakluy OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUN, IPUHATHIX B OTJENbHBIX IPEJAMETAX €CTECTBEHHO-HAYUYHOTO ITHKJIA.

OOue ecTeCcTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJia, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: xierka, opraHu3M, dKocuctema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUIT TUTaHUSA, OpokeHue, (HOTOCHHTE3, JbIXaHUE, OCIKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMble, TOTLIUBO.



TexHomorus: MUIICBBIC NPOAYKTEI, OCHOBBI paAllMOHAJIBLHOI'O MMUTAHUA, MOKOIIINEC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUUYCCKHUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHE YPOBHU U TNOAYPOBHH. ATOMHBIE
opOutanu. Knaccudukaims XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
JJIEKTPOHOB II0 AaTOMHBIM OpPOHUTAIAM. OJEKTPOHHBbIE KOH(QUIypalM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUH, 3JIEKTPOHHBIC
KOH(Urypaluyu HOHOB. DIEKTPOOTPULATEIBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmudeckux saemeHtoB [I..
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XMMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BEILECTB IO IpyInam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsSI3U: OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN. DHEprus
U JMHA cBA3U. [loysspHOCTD, HAaNIpaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3H. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHHEM (Ha NpHUMepe COEAVMHEHMH 3JEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHUE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTpO€HHUsS. THUIBl KpPUCTAINIMYECKUX
pemEToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsiTue 0 nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpeacraBienue o KOTOMAHBIX
pactBopax. CrocoObl BbIpaX€HHS KOHLEHTpPAllMUd DPACTBOPOB: MaccoBas [J0Ji BEILECTBAa B
pacTBope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHbIE WM HEHACBILICHHBIE  PacTBOPBHL,
pacTBopuMoOcCTh. Kpucranioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIEIbHBIX MPEACTaBUTENEH HEOPraHMUECKUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakiuii B HEOPraHMUECKOW U OPraHn4eCcKOi XUMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAaHEHHsI M MPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusax. Temnosble 3 (HeKTbl XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOMN peakIny, €€ 3aBUCUMOCTh OT pa3iIMYHbIX (akTopoB. ['oMoreHHbIE
Y TeTepOoreHHble peakinu. Katanus u karanmu3aTopsl.

O6parumble W HeoOpaTUMBIE peakIMU. XHUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHWE XMMHUYECKOTO PAaBHOBECHS:
TeMIeparypa, JaBlI€HHE U KOHIIEHTpAllMM BEIIECTB, y4acTBYIOIIMX B peakiuu. [Ipunnun Jle
[Tarense.

OnexTponuTtnueckass aucconuanusa. CuibHble UM cnabble  31eKTposnThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHAasl, HEUTpaibHas, LIeno4Hasd. BomopoaHsiii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKucIurens u
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHHS M BOCCTAHOBJICHMs. BakHeHIIMe OKHUCIUTENH U
BOCCTaHOBUTENIM. METO/] 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIN3 paCTBOPOB M PaCIlJIaBOB BEIIECTB.



OKCHEpUMEHTAJIHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBpALICHUN: pa3lIoKEHHE
NEepOKCHUa BOJOpPOJAa B MPUCYTCTBUU KaTalM3aTopa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3y4eHHE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTb XMMHUYECKOW pEaKiuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucremMe XuMuyeckux a3yeMmeHros [I.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMsSI HMX aToMoB. DU3NYECKHE CBOIICTBA HEMETaJUIOB.
AmToTponusi HeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yrieposa).

Bopopon. Ilonyuyenue, gusuyeckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HeMeTa/llIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ napubl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCOUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®usnyeckue U XUMHYECKHE CBOWMCTBA W IPUMEHEHHME Kuciopoja M 030HA. OKcCUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHC
cpoiictBa. CepoBogopon, cynbdunasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOMCTB CEpHON KHCIOTHL. I[lpuMeHeHue cepbl U e€
COEeIMHEHUI.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOTy4YeHUs, (PU3NYECKHME W XUMHYECKUE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAss KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IprMeHeHue a30Ta M €ro CoeAMHEHU. A30THbBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dpocdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHue B IpHpoje. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®ymiepensl, rpadeH, yriaepoiHsle HaHOTpYOku. IIpuMeHeHHMe MpOCThIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
coiictBa. Okeup kpemuusi(1V), kpemHueBast KMcinoTa, cuiIMKarel. [IpuMeHeHre KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKIIA.

[Tonoxenue meramio B [leproanueckoi cucteMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DNEeKTPOXUMUYECKUNA PsAJl  HampshDkeHUH MerauioB.  OOmme crnocoObl  TOMYYeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILTYPIHUs, eKTpomeTamutyprus. Ilonarue o koppo3un
MeTai10B. CriocoObl 3aIIUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydeHnue, GU3nIecKue ¥ XMMUYECKHE CBOMCTBA, TPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrepuctuka MetauioB |IA-rpynmer [leprogumdeckoil cCUCTEMBI XMMHUYECKUX
BIIEMEHTOB. MarHuii W KalbIMii: TMoylyuyeHHe, (U3NYeCKHe M XHUMHUYECKHE CBOICTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHMH. KECTKOCTh BOJBI M CMIOCOOBI €€ yCTpaHEHHUSI.



AntoMuHUHR: TIoNydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElleCTBA M €ro coeAMHEHUH. AM(OTepHbIE CBOWCTBA OKCHAA M TUAPOKCUIA AaFOMUHUSA,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHud. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®us3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKMCJIUTEIbHbIE CBOMCTBA.

®u3nuecKue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHui. [lonyuenne u npumenenue
MEJIA U €€ COCTMHEHU.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEPUMEHTAIbHBIE METOJbl H3YyYEHUs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IioB HEMETAJIOB, TOpeHHe cephl, Gocdopa, xene3a, MarHus B KHUCIOPOJAC, M3yUeHUE
KOJUIeKUMU «MeTaiibl W CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAIIOB), B3aHMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KUCIOT U IIEJI0Yel, KAYeCTBEHHbIE PEAKIIMY Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aTIOMHHUS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEePUMEHTANBHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUSY, «MeTalyIbl TIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HAayYHBIX
METO/JaX TI0O3HaHMsI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HaydyHble NpUHIMIBI
OpTraHu3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CITOCOOBI MONYUYEHUs BaXKHEHIIINX
BEIECTB (Ha MPUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMBITIIeHHBIE
CIOCOOBI MOMYYSHHS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolled cpeabl u
ero 1nocyiencTus. Posib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe 4YenoBeka. JlekapcTBeHHbIE cpeacTBa. lIpaBuia ucnosib30BaHUS
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B Pa3BUTHU MEIUITUHBI.

XVMUs TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Pons XuMuu B oOecriedeHu
MMUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBunma GezomacHOro
WCITOJIH30BaHUS MperapaToB OBITOBOW XUMUHU B TIOBCETHEBHON KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OpECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. MaTepuanbl
JUTS DJIeKTpoHUKH. HaHoTexHOMOTH Y.

Pacuérnbie 3aaun.

Pacuérel: mMacchl BemecTBa WM 0o0bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOMIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUM, €CIW OJHO W3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOJAYKTa PEaKIMH, €CId OJHO M3 BEIIECTB JAaHO B BHJIE PacTBOpA C
onpenes€HHON MacCOBOM JOJied pPacTBOPEHHOIO BELIECTBA, MACCOBOWM JIOJIM W MOJSIPHOM
KOHIIGHTpAllMKM BEILECTBA B PAcCTBOpPE, JOJIM BbIXOJIa MPOJYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MOKHOTO.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIecTBISCTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUN, IPUHATHIX B OTJEJIbHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHajlu3, CHUHTE3, KIacCupUKalusg, TI[EePUOJUYHOCTh, HAOIIOJEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpOMHUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJIa, YHEPreTUYECCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BETUYMHBI, EIUHHIIBI
U3MEPEHUS, CKOPOCTh, JHEPTHUS, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeTadOIU3M, MaKpo- H
MHUKPOSJIEMEHTBI, OCJKU, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, THINEBAas MPOMBINIICHHOCTh, (apMaieBTHYeCKast
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAIIOB, SJICKTPOHHAS TIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMeTra «XHUMHS» Ha YPOBHE CpeaHero ooiero oobpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUMCKON TPaXkIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH M CaMOOIpPEEICHHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYaroOUIMXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIaMU U HOPMAaMM TOBEJEHUS; HaIu4ue
NIPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBbTYpBI; CIIOCOOHOCTh CTABUTh LIEIU M CTPOUTDH KU3HEHHBIC
IUTaHBbIL.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JeSTeNbHOCTH 00yUYaIoMXCcs B MPOIlecce peann3aun
00pa3zoBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTeNnbHOI 1eATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaOXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JI€ATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAclIeUI0 OTE€YECTBEHHOU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKH €CTh pe3ylbTaT HIJIUTENbHBIX HAONIOACHUIA,
KPOMOTJIUBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YUYEHBIX U TPAKTHUKOB;

MHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJM3€
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHBIE C XHUMHUYECKUMHU SBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIGHUBAaTh CBOE TOBEJACHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIE/ICTBUM MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M Oe3omacHoro olpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COONIOACHMSI TIPaBUJI OE30MACHOTO OOpaleHUsl ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOMU
KU3HU, B TPYJOBOU J€STEIbHOCTH;

MOHMMAHUS [EHHOCTH TIPAaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI M HEMPUSTHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHS alKOTOJS,
HapKOTUKOB, KypEHUs);



5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIBHOCTH,
0OLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U APYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUWU MPAKTHYECKUX 3a7ad COLMAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTataM TPYAOBOil 1eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIBHOM TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccun U peain3auu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOIE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTH MCHOJIb30BAaHUS TOCTUKEHUI XUMUM JUIsl PEILIEHUSI BOIIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AaKTUBHOI'O HENPHUATHS NEHCTBHUI, NPUHOCSIIMX BpE OKpYXarollel HmpUpoIHOM cpene,
YMEHHsI MPOTHO3UPOBATH HEOIAroNpUsSTHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPAILATD UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJbTYphI, OIMbBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COIIMAJIBHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpE KaKk O €AMHCTBE NPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHOM IUBMWIM3ALMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBbTYpBI, B pEHIEHUH ITI00aNBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHUU MEIMIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPYAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU Ka)KJOTo 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHUpa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M HMEIOIIUXCS TAaHHBIX
C 1IeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS ISl PELICHUs TPOoOIeM
B PEAJIbHBIX )KM3HEHHBIX CUTYAILIUSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3lIW4HbIX chepax mnpodeccuoHaTbHON
JESITeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HaUUMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienuUKy METOJIOB TTO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, cUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEI0OBaHNE, HAOMIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

VHHUBEpCcaJbHble  y4yeOHble  JeHCTBUS  (TO3HaBaTelbHbIC, KOMMYHHUKaTHUBHBIE,
perynsaTuBHbBIE), oOecneunBarone (OpMUpOBaHHE (QYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOy4aromMXCs  MCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUIIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH y4eOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (pOPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTpEeAeNATh LENH JeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKECHHS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONB30BAaTh TPU OCBOCHUM 3HAHUNW MPHEMBI JIOTMUECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHbIC TIPU3HAKU TOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALINN BEIISCTB U XUMHYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONIb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJTH, TTIPEOOPa30BBIBATH MOJICITHHBIC TIPEJCTABICHUS — XUMUICCKUH 3HAK (CHMBOJI) DJICMCHTA,
XuMudeckass (opMmyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3aJ1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHHS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHIA;

dbopMyITUpOBaTh MEMM H 3aJa4d  KCCIEAOBAHWS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS M TPOBEACHHUS YUCHHUECKHUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMECHHS HAOIIOaTh 32 XOJOM IPOIEcca, CaMOCTOSITEIILHO
MPOTHO3HPOBATh €ro pe3ynbTaT, (GopMyaHpoBaTh OOOOMIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OIBIT YYCHUYECKON MCCICIOBATEIHCKOH M TPOCKTHON EATEeITHLHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOWCKY METOJOB pEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO0B MTO3HAHUS.

3) padora ¢ nnpopManmeii:



OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpPMAUUU (HAYUHO-TIOMYJISIpHAsS
JUTEpaTypa XHMHUYECKOTO COJACp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHUIAOB MU (OPM MpencTaBlICHUs, KPUTHYECKU
OLICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

dbopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
uHpOpMann1, HeOOXOAMMOM IS BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHuss HHPopMaUn (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaNKE: TPHUMEHSITh MEXIPEIMETHbIC ((QU3MYECKUe W MaTeMaTW4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ Haiora U/UiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU IPEJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOITYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IpPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, HPAaKTUYEeCKOH paboThl MO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3zanu y4eOHOro MpoeKTa, U (OpMYIMPOBaTH BBIBOJBI 1O pe3yjbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTTIaCOBaHMSI MTO3ULMNA B X0/1€ 00CYX/IeHUS U1 0OMEHa MHEHHSIMH.

PeryasiTuBHble yHUBepcabHbIe y4eOHbIe 1eiiCTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATh CBOKO IO3HABATEJIBHYIO JEATEIBHOCTB,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUT™M JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(EeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOrPaMMbl IO XUMUU Ha YriayOlIEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIOCOOBI JIEHCTBUHM IO OCBOEHMIO, MHTEPIpPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX yYEOHBIX CUTYyallUsX, a TAaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYalUX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHMM NpPEAMETHBIE PE3YyJbTaThl MPEACTABIEHBI IO
rojilaM U3y4eHusl.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)xaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MeCTe W 3HAYEHUH OpPraHMYeCKOW XUMHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POk B 00ecleuyeHNN YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pelIeHur MPOOJIEeM IKOJIOTUYECKOW, IHEPTeTUYECKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3/JlaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHUKOB HHEPIUU, B OOEClEYeHUU
paLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTypHI
YeJ0BEeKa, a TaKXKe OHKOJOTMYEeCKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/J0pOBBIO H
MIPUPOJHOM Cpelie;

BIAJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
NOHSTHS — XMUMHYECKHIl JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas 00oyouka aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMs aToMa, TMOpuAM3alus aTOMHBIX



opbutanel, MOH, MOJIEKYJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHUS,
XUMHYECKasl CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIM 00BEM, YIVIEPOAHBIN CKeJeT,
(GyHKUMOHANBHAS TPYINA, paguKkal, CTPYKTypHbIe (GopMyinbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30Mepusi CTPYKTYpHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYEcKas),
U30MEphl, TOMOJIOTHUECKUH psiZl, TOMOJIOTH, YTJEBOJAOPOIbI, KHUCIOPOA- U a30TCOICpIKALIHIEC
OpPraHUYECKHUE COEIMHEHMs, MOHOMED, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuid 3akon . M. MenneneeBa, Teopusi CTpOCHUS
opranmyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI $3bIK XMMHM, MHPOBO33PEHYECKUE 3HAHUSA, JISKAIIMEe B OCHOBE IOHMMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHX SBJICHHH; NPEACTABICHUS O MEXaHM3Max
XUMHYECKMX PEAKIMH, TEepMOJMHAMMYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTAX HX
NPOTEKaHHS, O B3aMMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJIEKYJax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dekTr, opueHTaHThl | 1 Il poxa); dakrosornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TacCHOM MCIIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBEKa, OOLMX Hay4YHbIX MPUHIUIAX XUMHUYECKOIO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOIA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE IMMOHITHS IIPU ONMCAHUH COCTaBa, CTPOCHUS H
CBOWCTB OPraHMYECKUX COEIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHN4YECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUECKHUX PpEaKUUid U  pacKpblBaTb HX  CYLIHOCTb:
OKHCITUTEITbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABIEHHS  DIIEKTPOHHOTO
OamaHca A3THX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BEUIECTB /I WUIIOCTpallUd MX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh PUHAAIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIIACCY/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWIEeH, TOJYOI,
[JIMLIEPUH, STUWICHTIUKOIb, (eHos, (OpMaIbICTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAs, OJCHMHOBAs, MAIbMHTHHOBAs KHCIIOTHI, TIUIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHMIIUH, TUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUYECKOW CBSI3M B OPTaHWYECKHX
COEMHEHUsX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byriepoBa ains 0oObsICHEHHSI 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH pa3IMIHBIX KJIACCOB OPTaHUYECKUX BEIICCTB:
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, apOMATUYECKHUX YTJIEBOJOPOJIOB,
CIMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITKOB, YII€BOAOB (MOHO-, TU- U TIOJHCAXapUI0B),
WITIOCTPUPOBaTh TIEHETUYECKYI0 CBSA3b MEXAY HHMMU YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIUi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

C(OPMHPOBAHHOCTh yMEHHUS TOATBEPXKJaThb HA KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPAaTHOCTH M THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUSA @TOMOB U I'PYII aTOMOB B MOJIEKYJIAX;



c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTIEBOJOPOIAHOTO CHIPBS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh BJIAQJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOMIOJCHUHM, U3MEPEHUM, MOJCIUPOBAHUU, DOSKCHEPUMEHTE (peayibHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHSATH OCHOBHBIC  OMNEPAMA  MBICIUTEIHLHOU
NEeSTENIbHOCTH — aHAJU3 M CHUHTE3, CpaBHEHHE, O0O0OILIECHHE, CHUCTEMaTH3allMIO, BBISBICHHE
MPUYMHHO-CJICACTBEHHBIX CBSI3€U — /U1 U3yUYEHUsI CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKIINiA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUUECKHX 3HAHUN C TIOHATUAMU U
MPEICTAaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB Jisi 0Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUaibHOrO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHBIC 3HAHHS IO
OpPTraHWYECKON XUMHUU JJI1 OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c()OPMHUPOBAHHOCTh YMCHHI: TPOBOAHMTH PACYEThl 10 XHUMHUYSCKUM QopMylaM u
YPaBHEHUSAM XHMUYECKUX PEAKIMI C MCHOJb30BaHMEM (PU3MYECKHX BENWYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMMUYECKON (DOpPMYIbI BEIECTBA MO U3BECTHBIM MACCOBBIM JOJSIM
XUMHUYECKHUX AJIEMEHTOB, MMPOJAYKTaM CTOPaHUsl, TUNIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
HKOJIOTUYECKON O€30MacHOCTU TOCIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOW JIESITEIBHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIOJB30BAaTh IOJYYECHHbIE 3HAHUSA IS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYalIUsIX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
AKCIIEPUMEHT (TTOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKITUU
YIJIEBOJOPOAOB  PA3NMYHBIX KIJIACCOB U KHUCIOPOJACOAEPKALIUX OPTraHUYECKUX BEIECTB,
pelieHue HKCIEPUMEHTANBbHBIX 3a7ad [0 Paclo3HAaBAHUIO OpPraHUYECKUX BEIIECTB) C
coONrofiecHMeM TMpaBWil 0E30MacHOTO  OOpalleHuss C BelmlecTBAMU M JaOOPaTOPHBIM
obopynoBanueM, (HOpMyJIUpOBaTH I1€Ib HCCIENOBAHUS, MPEJCTABIATH B Pa3IUYHON (dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBWiIa AKOJOTUYECKH IIeIeCO00pa3HOro TMOBENEHUs B OBITY M TPYIOBOMH
JESATETLHOCTH B IEJSAX COXPaHEHUS CBOETO 370POBbs, OKPYXKAIOIIEH MNPUPOAHOU Cpenbl H
JIOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBHSI HA YKWUBBIE OPTaHU3MBI OINPEACITEHHBIX
OpraHWYECKUX BEILECTB, MOHUMAs cMbIci nokazatens [1IIK;

aHAJTM3UPOBATh  IIEJIECOOOPA3HOCTh  TMPUMEHEHWsS  OPraHWYECKUX  BEMIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOH3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJCHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoi wuH(popmaruu, MHTEpHET M apyrue), KPUTHUYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(popMaIIrio, repepadaTriBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3agaden.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTePHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U T03HABAa€MOCTH SIBJICHUW MPHUPOJBI, O MECTE€ W 3HAUCHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKOM U THIIEBOM O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3MaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHHWU  PAlMOHAIBHOIO



IPUPOONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YelIOBEKa, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrArOLINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIpO aTOMa, U30TOIIbL, JIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOWMTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, TUOpHIM3aLUs
aTOMHBIX OpOuTaJIel, HOH, MOJIEKYyJa, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCIJICHHS, XUMHMYecKas CBsI3b (KOBaJEHTHAas, WOHHAs, MeETaJNIMyecKas, BOJOPOIHAsA),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUs, PacTBOpP, DJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs ~ AUCCOLMALUA, CTENEeHb JUCCOLMAlUU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOW 3PPEKT XMMUYECKON peakiMy, CKOPOCTh XMMUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
Juccounuanuy, nepuonndeckuil 3akon [[.M. MenzaeneeBa, 3aK0OH COXpaHEHHs MaccChl BELIECTB,
3aKOH COXPaHEHUS W NPEBPALCHUS YHEPTHM IIPU XUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3bIK XUMHH,
MHUPOBO33PEHUYECKHNE 3HAHUSA, JIEKAIIME B OCHOBE INOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SBICHHUI; COBPEMEHHBIE IIPEICTABICHUA O CTPOCHHM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XUMHUYECKMX PpEaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTIX MX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECHM, pACTBOpAaX H  JAUCIEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€30MacCHOM HCIOJIb30BAHUU
BAXHEHMIINX HEOPraHWYECKUX BEIECTB B OBITY M NPAKTUYECKOH MAEATEIbHOCTU YeNIOBEKa,
OOIIMX HAayYHBIX IPUHLUIIAX XUMHUYECKOT0 ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIE MPU3HAKU OHATUN, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOILIME IOHATUSA IPU ONHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHMsI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY Ui COCTABJICHUS
dbopMyn BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHAaIbHbIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHUX
3JIEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKOM CBs3U (KOBaJIEHTHAs, WOHHAs, METAJUINYECcKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATh 3aBUCUMOCTh CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIIéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEAKLUU IO PA3NMYHBIM INPU3HAKaM (YUCILy M COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY JS(QQEKTy peakluu, H3MEHEHUIO CTEleHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajiu3aTopa U JApYrue); cCaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS M
KpUTEPUU JJI KJIacCU(PUKALUN N3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIINii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMBICH THepuoauueckoro 3akona JI. MW.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHCTEMATU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCIONB3ysl NOHATHS «IHEPIETUYECKUE YPOBHH), «3HEPIETHUYECKUE TOLYPOBHMY,
«S-, p-, d-atromHBIE OpOWTaNM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XMMHUYECKMX 3JEMEHTOB U HX
COEMHEHMH 10 nepuojaM u rpynmam Ilepuonuueckoii cucremsl [{. 1. MenaeneeBa, BAJICHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEIECTB Pa3JIUYHBIX KJIACCOB, NOATBEPKIATh CYHICCTBOBAHME I€HETHMYECKON CBA3HU



MEX1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEeCTBOM COCTaBJICHMSI AJIEKTPOHHOIO OajaHca 3THUX peakluil; peakiuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJHBIX M COKPALIEHHBIX HOHHBIX YpaBHEHHWH; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuil ¢ y4y€TOM HX DHHEPreTHMUECKHUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUS CKOpPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMELIECHUs
XUMHUYECKOT'O PAaBHOBECHUSI 10| BIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuuin Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIINH, JIeKAIIHEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4HbIEe MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTH BJI/ICHUS CUCTEMOM 3HAHUI O METO/1aX HAyYHOTrO MO3HAHUS SIBICHUN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTAIbHOM MCCIEAOBAHUN BEIIECTB M Ul OOBACHEHUS XUMHUYECKUX SBJICHUM,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB s 0ojJee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAJIBLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacuy€Thl: C UCIOIb30BaHUEM MOHATHUH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIIUs»; Macchl BellecTBa UiIU 00bEMa rasza
10 U3BECTHOMY KOJINYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO U3 YUYaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(eKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO MOKa3aTels paCTBOPOB KUCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIUYECTBA BEIECTBA)
NPOAYKTa PeaKkluy, €CId OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEEIEHHON
MaccoBOW J10JIell pPacTBOPEHHOIO BEIIECTBA WM JIaHO B H30BITKE (MMEET MpHUMECH); J0JIU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUECKHUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI NHINKATOPOB,
U3Y4YE€HHUE BIUSHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOM peaklMu, pelieHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TemaM «Metamibl» u «Hemeramibl») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAAaTh MPaBUia MOJb30BaHUS XUMHUYECKOH MOCYI0N U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IENIIX COXPAHEHHUS CBOETO 370pPOBbS,
OKpYXKarollel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYHMBOIO pAa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKMMas cMbIc noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMAallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas W y4eOHO-HAydHasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCMOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumun. Teopus

1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 1
bytneposa
Hroro o pasneny 8

Pasznea 2. YrieBoaopoabl

21 [IpenenpHBIC YIIIEBOIOPOIBI — ATKaHBI, 5
' LUKJIOAJTKAHbI
HenpenenbHble yriieBoIopoabl: ajJKEHEI,
2.2 pel YHIGBOROPOA 14 1 1
aJKaJIUeHb], AIKUHBI
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 8 1
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB U UX 4
' nepepadboTKa
2.5 l"asnioreHnpor3BOAHBIE YTIIEBOJOPOAOB 4 1
Hroro o pasneny 35

Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Crupter. denon 11 1 1

Kap6OHI/IJ'ILHBIe COCOUMHCHU . aJIbACTUbI U

3.2 21 1 1

KCTOHBI. Kap6OHOBBIC KUCTIOTEL. CIOXKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9 1
Hroro no pazneny 41
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 12 1
Wroro no pazueny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6 2
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazmeny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemeraiisl 31 1 3
2.2 MerTamisl 23 2
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 MeToAab!I TO3HAHUS B XUMUH. XUMHAA U 9
' KU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBO 4acoB

Ne
aTta JIeKTPOHHLIe HU(POBLIE 00pa3oBaTeJILHBIE Pecypchl
n/  Tema ypoka Bc Mpaxr. A p un¢p p pecyp
- er Kontp.p H3yYeHHs!
0
TIpe/vMeT i 3HaYCHHE httpsgginfrc])urtlala.ru/p/r;azentacliya—prr(]edrr;et—or/qa(?i;lheslfrc])_i—him/ii—l(()j—klass—
OpraHHYECKOl XUMIH, 4554 J 5. tm_ t_tp§_. app_.on mes_c ool-1.ru/10- .ass imiya/predmet-
1 HpeiCTaBICHHE O 1 04.09.2023 orqamc_hesk0|-h|m||1/art|cle http.//gchool-colIectlon.edu.r_u/

p 5 e https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-
MHOroo6pasui OpraHu1ecKix organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
COCIMHCHUH https://resh.edu.ru/subject/lesson/6149/

DIIEKTPOHHOE CTPOSHUE aTOMa
yriepojia (0CHOBHOE U ) L R - ] ]
2 T — 1 04.09.2023 . https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda
klass-271196.html
BanieHTHBIE BO3MOXKHOCTHU
aToMa yriepoja
XuMHuuecKas CBI3b B
OpFaHI/I‘IGCKI/IX COCOINHCHUAX. . .
https://interneturok.ru/lesson/chemistry/10-
3 MexaHmMHvO(;p%OBaHm 1 06.09.2023 klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
KOBaJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBsA3EH
Teopus cTpoeHus http://school-collection.edu.ru/ Buneoypox
4 OpPTaHWYECKHUX COCTUHCHHN A. 1 11.09.2023  https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
M. bytneposa himiya-10-klass-rudzitis-g-e#
Buner uzomepun:
CTPYKTYypHas,
5  MPOCTpaHCTBCHHAA. 1 11.09.2023  htp://school-collection.edu.ru/
OnexTpoHHbIe 3} (PEKTH B
MOJIEKYJIaX OPraHUYEeCKUX
COECTUHEHUN
[IpencraBnenue o
KJaccu(puKaum u http://school-
6 cUCTEMATHYECKas 1 13.09.2023 collection.edu.ru/https://interneturok.ru/lesson/chemistry/10-

Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIICCTB

klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Knaccudukanus peakiuii B

7 OPTAHMYCCKOf XHMHH 18.09.2023 http://school-collection.edu.ru/
CucreMaTusaims u

8 .09,
000011IeHrE 3HAHU I10 TEME 18.09.2023
AJIKAHEI; TOMOJIOTHHECKHH http://school-collection.edu.ru/

: - ion.edu.ru
obmas ¢o a . )
I:I iﬁemﬁai (bangfo{qe s https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

9 M pui, 20.09.2023 uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
SJICKTPOHHOC 1 svoystva:https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
TIPOCTPAHCTBEHHOC CTPOCHHUE uglevodorody-alka/article https://resh.edu.ru/subject/lesson/6151/
MOJICKYIT

10 S::;IT;;K;;KEHXOPLMWECKM 25.09.2023 http://school-collection.edu.ru/

Haxoxnenue ajkaHoB B . .
. oz[I:: COCOGEI http://school-collection.edu.ru/ https://ppt-online.org/445176

11 PHpoOZC. 25.09.2023 https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-
TIOMyHCHIS 1 IPUMCHCHNC alka/article https://resh.edu.ru/subject/lesson/6151/

AJIKAHOB
HukmoankaHsl: o0Omas )
(bopMyITa, HOMEHKIATypa 1 Buneoypok: http://school-collection.edu.ru/
’ https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
0 - - b
12 giogjlf;:’no;gn;ifcﬁ;i 27.09.2023 uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
p = 5 https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-
CBOICTB, CITIOCOOBI TOyYEHUS 2250393 html
U IPUMEHEHNE
Pemenue pacu€THbIx 3a/1a4 Ha
orpezieNieHue MOJIEKYISIPHOM
(bopMyITBI OPraHUYECKOTO
13 BEIIECTBA [10 MACCOBBLIM 02.10.2023
JIOJISIM aTOMOB 3JIE€MEHTOB, -
BXOJAIIUX B €r0 COCTAaB.
CucreMarusaims u
000011IeHrE 3HAHUU T10 TEME
AJIKEHBI: TOMOJIOTHUECKUI ):https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
psa, obmas popmyna, uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-
HOMEHKJIaTypa, JIEKTPOHHOE svoystva [Ipe3eHTanus
14w npocrpancTBeHHOE 02.10.2023  (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

CTPOEHHUE MOJIEKYIL
CTpyKTypHas U LUC-TpaHC-
M30MEPHUS aJIKEHOB

klass-5028230.html Ypoxk (Lludposas
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox



http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
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https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article

(POIII):https://resh.edu.ru/subject/lesson/5412/

duzndeckre U XUMHUYECKIE

http://school-collection.edu.ru/ ITpe3enTamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypoxk (Lludposas

15 ﬁggﬁggiﬂg}i:%’ Hpasmio 04.10.2023 oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article ¥Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/
http://school-collection.edu.ru/ IIpe3enranus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
16 CriocoOslI MmoTydeHus u 09.10.2023 klass-5028230.html Ypok (Ludpoas
MIPUMEHEHUE aJIKCHOB o oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POI):https://resh.edu.ru/subject/lesson/5412/
[IpakTuyeckast padora Ne 1 mo
17 rteme "Tlonyyenue sTHIICHA 1 09.10.2023
M3y4eHUE ero CBOUCTB"
Pemenne pacu€THbIX 3a1a4 HA
18  ompenerneHue MOJICKYJISIPHOI 11.10.2023
(OopMyITBI OPraHHYECKOTO o
BeIlIeCTBa
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
AJKagueHsl: CONpsKEHHBIE, uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-
U30JIMPOBAHHBIE, sopryazhennyh-alkadienov IIpe3enTanus
19  kymymuposanHble. 16.10.2023  (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
Oco0eHHOCTH HIIEKTPOHHOTO alkadieny-10-klass-4636620.html Ypoxk (L{udposas
CTPOEHHs oubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-
UMIeCKIE CBOHCTA sopryazhennyh-alkadienov ITpe3zenTanus
20 A 16.10.2023 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
COTPAPRCHHBIX JIUCHOB alkadieny-10-klass-4636620.ntml Ypox (Llu¢posas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
CHocoBb! HomydeHus 1 https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-
21 18.10.2023  4636620.html Ypox (Iludposas

MMPUMCHCHHUC AJIKAIUCHOB

oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
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https://resh.edu.ru/subject/lesson/5412/
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article

kauchukil/article

AJKUHBL: TOMOJIOTHYECKHI
psan, obmras hopmyia,

https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-
svoystva-poluchenie IIpe3enranus

22  HOMCHKIATYPa, SJICKTPOHHOC 23.10.2023 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-

1 HPOCTPAHCTBEHHOC alkini-klass-1243319.html Ypox (Lludpposast

CTPOCHHC MOJICKYIL, oubnmoTeka):https://app.onlineschool-1.ru/10-

(usmieckue CBOHCTBA klass/himiya/alkiny/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkiny-himicheskie-svoystva-i-primenenie

23 XUMHYECKUE CBONCTBA 93.10.2023 [IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
aJIKMHOB o himii-na-temu-alkini-klass-1243319.html Ypoxk (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
24 KauecTBeHHbIE peakiiuy Ha 25 10.2023 ): https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-

TPOMHYIO CBSI3b o organiches/article Buneoypox: http://school-collection.edu.ru/

25 Criocobst nosrysemHs 1 30.10.2023 = ):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

IMPUMCHCHUC AJIKWHOB

Pemenue 3agau: pacu€rsl o

26 ypaBHEHMIO XMMHYECKOM 30.10.2023
peakiuu
27 Cucrematuzanus Hv 08.11.2023

000011IcHIE 3HAHUI 110 TEME

ApEHBbI: TOMOJIOTHYECKUH Psif,

obmas popmyna, https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-

HOMEHKJIATypa. DIEKTPOHHOE uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-

28 | W mpOCTPaHCTBEHHOE 13.11.2023 svoystva Ypok (L{udposas 6ubnmoreka):https://app.onlineschool-

CTpOeHHEe MOJIeKyJ OeH301a U 1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article Ypox

TOJIyOJIa, MX (PU3HUYECKHE (POI10):https://resh.edu.ru/subject/lesson/4775/

CBOMCTBA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-

. uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
29 KUMHYECKUE CBOHCTBA 13.11.2023  Ypoxk (Hudposas dubauoreka):https://app.onlineschool-1.ru/10-
4pCHOB: PCAKIIIN 3AMCILICHHA klass/himiya/aromaticheskie-uglevodorody-il1l/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4775/
30 XUMHUYECKUE CBOWCTBA 15.11.2023 https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-

apEHOB: PeaKIuu

uglevodorody/aromaticheskie-uglevodorody-himicheskie-
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https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA

NPUCOETUHEHNUS, OKUCIICHUE
rOMOJIOTOB O€H301a

svoystvaYpok (IL{udposas 6ubimoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article

Oco0EHHOCTH XUMHYECKUX

Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas

31 CBOHCTE CTIDO 20.11.2023 = oubmamoTeka):https://app.onlineschool-1.ru/10-
posa klass/himiya/aromaticheskie-uglevodorody-il1/article
Pemenne pacy€THbIX 3a1a4 HA
orpeziesieHue MOJIEKYIIIPHOM
32 (opMyIIbI OPraHMYECKOTO 20.11.2023
BeleCTBa
Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
33 CriocoOslI MmoTydeHus u 99 11.2023 oubnmoreka):https://app.onlineschool-1.ru/10-
MIPUMEHEHNE apEHOB o klass/himiya/aromaticheskie-uglevodorody-ill/article Ypok
(POLL):https://resh.edu.ru/subject/lesson/4775/
T eHETHYECKAS CBA3H MY https://ir_lfourok_.ru/pre_zentaciva—qeneticheskava—svvaz—mezhdu—
klassami-organicheskih-veschestv-1540148.html Buneoypoxk:
34 ~ PAMIHBIMU KIaccami 27.11.2023  http://school-collection.edu.ru/ Vpok (Lludposas
YICBOIOPOOB. Pac[jeTH o oubmoTeka):https://app.onlineschool-1.ru/10-
YPABHCHHAM pCakiiiu klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
35 Cucremaruzanus u 27 11.2023
000011IeHrEe 3HAHU T10 TEME —
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-
. uglevodorodov-klass-2294230.html Buneoypok: http://school-
36 llpuponubiii ras. HomyrHere 2011.2023 collection.edu.ru/ Ypox (Lludposas
HOQTAHBIC rasL! o6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POLL):https:/resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html Buneoypok: http://school-
37 KameHnHbIi1 yroiib ¥ IpOIyKThI 04.12.2023 collection.edu.ru/ Ypox (ILludposas
ero nepepaboTKu o o6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/kamennyj-ugol-i-ego-pererabot/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6148/
Hes 1 cniocoOrr e https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-
3g  Tepepaborku. Ipumenenne 04.12.2023  pererabotkil/article Ypox
Efe) (;HTEIKTOB nepepadoTkn (POIL):https://resh.edu.ru/subject/lesson/6148/
39 I'enernueckas CBA3b MEXKIY 06.12.2023 https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-

Pa3IMYHBIMU Kj1aCCaMU

mezhdu-klass/article



https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

YTIICBOIOPOIOB

["anoreHonpou3BogHbIE
40  YIVICBOMOPOJIOB: SJICKTPOHHOC 11.12.2023 = Bwugeoypok: http://school-collection.edu.ru/
CTPOCHHUE; PEAKITNH
3aMeEIEHNS rajoreHa
JeicTBue 1ienouei Ha
raJOreHIIPOU3BOIHBIC.
41 | BsaumopeiicTBue 11.12.2023 http://school-collection.edu.ru/
JIIUTAJION€HAJIKAHOB C MarHUEM
1 OUHKOM
Cucremaruzanus u
42 | 00001IEeHNE 3HAHUMN 10 13.12.2023
pazneny "Yraesogopoas”
43 'IFOHTpOHBHa}I pavtviora 10 TEME 18.12.2023
YreBo1opoasl
II . . . .
. ﬁgﬂfifzﬁoliﬁizxﬁge -https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-
pﬂnpo61ﬁaa (bopmya klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-
’ ’ nomenklatura Ypox (Ludposas
44 - .
CTPOCHHC MOJICKYL, H3OMCPUA, 18.12.2023 oubnuoTeka):https://app.onlineschool-1.ru/10-
HOMCHIKIATypa, klass/himiya/odnoatomnye-spirty/article Ypoxk
KHaSCH(bHKaHM’ usmaccrue (POI10):https://resh.edu.ru/subject/lesson/4769/
CBOIiCTBa
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-1-kislotnost-spirtov
XMICCKHE CBOHCTEA https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
45 90.12.2023 svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
HPEACTBHBIX OTHOATOMHBIX Le https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
CIIHPTOB svoystva-spirtov-3-okislenie-spirtov https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/4769/
46 Snﬁizgzzizﬂgqggizﬁ}mx 25 12 2023 https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-
0111) HpTOB a1 o spirty/article Ypox (POI):https://resh.edu.ru/subject/lesson/4769/
[Ipocteie a¢upsi: https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-
47  HOMEHKJIATypa u u3omepus, 25 12 2023 efiri-klass-2841335.html Buneoypox: http://school-

0CO0EHHOCTH (PU3MUYECKUX U
XUMHUYECKUX CBOUCTB

collection.edu.ru/Ypok(@OKCPOP1):https://foxford.ru/wiki/himiya/p
rostye-efiry-epoksidy



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy

MHOroaToOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLICPUH,

https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-
himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov Ypok

48 .
X PU3HYECKHE U XUMUUYECKHE 27.12.2023 (ITudposas 6mbmoTeka):https://app.onlineschool-1.ru/10-
CBOMCTBA klass/himiya/mnogoatomnye-spirty/article
Cl10cOBb! OAVICHUS I https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-
49  npumeHeHue I\?I,:OFOEITOMHHX 10.01.2024 primenenie-spirtov Ypox (Llngposas
P o 6ubnuoteka):https://app.onlineschool-1.ru/10-
cIpTOB klass/himiya/mnogoatomnye-spirty/article
) http://school-collection.edu.ru/ Ypoxk (L{udpoas
50 gﬁf;i&fgi:g;gg:ewﬂm’ 15.01.2024 oubnmoTeka):https://app.onlineschool-1.ru/10-
TokenuHOCTb eHoa ' T klass/himiya/fenol/article Ypok
(POL):https://resh.edu.ru/subject/lesson/5727/
51 éﬁﬁfeme cBoHcTBa 15.01.2024  https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
52 Cnocobst nomyten 17.01.2024  https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
npuMeHeHne GpeHoa
[IpakTuueckas padora Ne 2.
53  Peuwenue 22.01.2024
SKCHICPUMCHTAJIBHBIX 3aa4 110
teme "CrnupTsl U heHoIbI"
54 CucremaTu3anus u 29 01.2024
000011IeHIE 3HAHHH 10 TEME
ﬁ?ﬁ‘ffﬂg - https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
CTOHBL3JIC é)o oe . soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-
55 CTPOGHI’TG KapOOHHJILHOH 24.01.2024  izomeriya-nomenklatura Ypoxk (I{ugposast
rpyHHBI%FOMOHomquKHe oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-
PAzIBL, 00mas GopMyna, i-ketonyl/article Ypox (P3L):https://resh.edu.ru/subject/lesson/4776/
M30MEpHsI U HOMEHKJIAaTypa
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
AnbJerupl i KETOHBI: soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-
56  (usuyeckue CBONCTBA; 29.01.2024  ketonov Ypok (Lludposas 6udbauoreka):https://app.onlineschool-
PeaKIu IPUCOECTNHEHNS 1.ru/10-klass/himiya/aldegidy-i-ketonyl/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4776/
Peakmum okucienus u https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
57 | xauecTBEHHBIE PEAKIIUU 29.01.2024 @ soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-

AJIbACTUOB 1 KETOHOB

ketonov Ypoxk (POII):https://resh.edu.ru/subject/lesson/4776/



https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://resh.edu.ru/subject/lesson/5727/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://resh.edu.ru/subject/lesson/4776/

CniocoObI TOTy4eHUS

. http://school-collection.edu.ru/

58 .01. .
aJbJETU0B U KETOHOB 31.01.2024 VYpox(PIII):https://resh.edu.ru/subject/lesson/4776/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
OJHOOCHOBHbIE IPEACILHBIC soedineniya-karbonovye-Kkisloty/karbonilnye-soedineniya-stroenie-
6 p izomeriya-nomenklatura https://interneturok.ru/lesson/chemistry/10-
59 Kap 60HOBHe KHCIIOTB, 05.02.2024 klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-
OCOOCHHOCTH CTPOCHUA NX stroenie-fizicheskie-svoystva-nomenklatura Ypox (LludpoBas
MOJICKYI 6uboTeka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kisloty/article
W3omepus 1 HOMEHKIIaTypa
60  kapOOHOBBIX KHCIIOT, X 05.02.2024  http://school-collection.edu.ru/
busnyecKue CBOCTBa
XUMHYECKHE CBOUCTBA
61  npenenbHBIX OJHOOCHOBHBIX 07.02.2024 ‘http://school-collection.edu.ru/
KapOOHOBBIX KUCIIOT
OCOBCHHOCTI CBOHCTE https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
MYDABEIHON KHCIOTLL soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-
62 Myp 6 6 ) 12.02.2024 i-zhirnye-Kisloty-osobennosti-svoystv ,https://infourok.ru/prezentaciya-
HOToobpasne KapOOHOBBIX na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
KuejIoT Bueoypox:http://school-collection.edu.ru/
Oco0eHHOCTH CBONCTB:
HENpPeeNbHBIX U
63 al; ?{Zagﬁzz;i?; kapOOHOBEIX, 12.02.2024 https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-
Juakap ’ oe 5542540.html Bugeoypok:http://school-collection.edu.ru/
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KUCIIOT
-https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
m )-https:/fi : i _
64 KaOIZ)T;(fBngiZIP;BoOTHHHX 14.02.2024 soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-
p slozhnye-efiry
CniocoOslI oy4eHus u https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
65 | npumenenue KapGOHOBBIX 19.02.2024  soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-
KHCJIOT kislot
CrnoxxHble 3(hUpbI:
66 TOMOJIOTUYECKHH psl, oO1as 19.02.2024 https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-

dbopmyna, uzomepus u
HOMEHKJIaTypa

zhiry/article



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4776/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article

duznueckre 1 XUMUYECKUE

http://school-collection.edu.ru/ https://infourok.ru/prezentaciya-po-

67 o 21.02.2024 himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-
cBoiicTsa 2pupos primenenie-10-klass-4274333.html
Pemenne pacu€THbIX 3a1a4:
10 YPaBHEHUIO XUMHYECKOM
68  peakuuwm, Ha ompeeIeHUE 26.02.2024
MOJIEKYJIIPHOM (hOPMYITBI
OpPraHUYECKOI0 BEIECTBA
[TpakTuueckas padbora Ne 3.
Pemrenne
69  oKcnepMMeHTaNBHBIX 3a1a4 10 26.02.2024
teMe "KapOOHOBBIEC KHCIIOTHI.
Crnoxuble 3¢upsr”
Kupsl: cTtpoenue, Buneoypok:http://school-collection.edu.ru/ ITpe3zenTanus
70 | (pusHMyecKHre ¥ XUMHYECKHE 28.02.2024 = (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-
CBOMCTBA (THIPOJIN3) 1728121.html
OCOBCHHOCTH CBOWCTB JKHPOB, Hpe3eHTa1_ms[ (_I/IHd)OS_’POK):https://infourok.ru/prezentaciva—
CONIEPIKAIITIX OCTATKH nahozhdenle—zh|rov—v—prl_rode—3122367.htm| Bmeoypox
71 HeTpEIeTbHbIX KHPHELX 04.03.2024  (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
xucor. JKHpEL B IpHEPOZE k!as_s/karb(_)niInye—soedineniv_z_al—karbonc_)vve—kislotv/zhirv—stroenie—
’ himicheskie-svoystva-funktsii-v-organizme
MI)IJ'Ia KaK COJIN BBICIINX
KapOOHOBBIX KUCIIOT, UX :https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-
72 | moromiee aeiictue. ITonsrue 04.03.2024 = 841231.html4Buneoypok: https://youtu.be/2gggOIQfswe Ypok
0 CUHTETHYECKUX MOIOIINUX (POIL):https://resh.edu.ru/subject/lesson/5952/
cpenctax (CMC)
I'eneTnueckas cBsA3b
73 YIJIEBOAOPOIOB U 06.03.2024 ): https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-
KHCIIOPOJCOAEPKAIINX mezhdu-klass/article Buneoypoxk: http://school-collection.edu.ru/
OpPTaHUYECKUX BEIIECTB
74 Pacuérel o YPaBHEHHAM 11.03.2024
XUMHUYCCKUX peaKum/I
75 Cucrematuzanus Hv 11.03.2024
000011IeHNE 3HAHU 10 TEME
76 ng;g;;p EKIZ?E&(:;E;HM 13.03.2024 -https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-

yTJI€BOJIOB (MOHO-, TU- U

1962863.html Buneypox:http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/

MTOJINCaXapHUIbI)

Momnocaxapuasl: GU3NUECKHE

https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy

" CBOMCTRA H HAXOXICHHC B 18.03.2024 https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
e e https:/resh.edu.ru/subject/lesson/6150/
Hpumenenne rmokoser, e https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-
7g  HauCHACE 18.03.2024 i-himicheskie-svoystva-glyukozy Ypok
KUSHCACATCIRHOCTH (POI10):https://resh.edu.ru/subject/lesson/6150/
opraHusma
Jucaxapunpl: caxaposa,
79 MajbTO3a U JIAKTO3a. 20.03.2024 https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.htmi
Haxoxnenue B npupone u o Buneoypok: https://youtu.be/cpVKIfm7nlk
MIPUMEHEHUE TUCaXapuIOB
Houmcaxapunpt: crpocHie https://resh.edu.ru/subject/lesson/5413/start/150714/ ITpe3enTanus
go  MAKPOMOICKYL %’mnqecme 1 01.04.2024  (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
XHUMHUYECKHE CBOMCTBA, ) .
polisaharidi-klass-908646.html
HPUMEHEHUE
TloHsTHE 06 HCKYCCTBEHHBIX _https://interneturol_<.ru/Iesson/ch_emistry/lO—kIass/uqle_vodv/tselIvulozg_—
81 01.04.2024 iskusstvennye-polimery https://infourok.ru/prezentaciya-po-tehnologii-
BOJIOKHAX himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
Pemenue pacueTHbIX 3a1a4 Ha
gy  OmpEleNeHHe JIONH BIXO/I 03.04.2024
MPOJYKTA PEaKI[UU OT
TEOPETUUECKH BO3MOKHOTO
Cucrematuzanuus u
83 | 00061meHue 3HaHUI 11O 08.04.2024
pazueny
KonTponbHas pabota mo Teme
84 | "KucnopoacoaepKkaniye 08.04.2024
OpraHUYecKue coeAuHeHus"
AMUHBI: K1accudukarms,
CTPOCHHE MOJIEKYII, 001IIast http://school-collection.edu.ru/ IIpe3enTanus
85  (opmyna, uzomepus, 10.04.2024  (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
HOMEHKJIaTypa U (pU3nYecKue aminy-10-klass-4410983.html
CBOMCTBaA
86 XHMHYECKHE CBOHCTBA 15.04.2024 https://interneturok.ru/subject/chemistry/class/10#

annpaTHIECKUX aMUHOB



https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://youtu.be/cpVKJfm7nlk
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://interneturok.ru/subject/chemistry/class/10

AHWIVH: CTPOECHHUE AaHWJINHA,

https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-
svoystv-anilina-poluchenie-i-primenenie-aminov IIpe3enranus

87 ggggsiszi;izgrmecmx 15.04.2024 (MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-anilin-
1290859.html
CrniocoOsl nosydeHus u https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-
88  npumenenue anupaTUYECKUX 17.04.2024  svoystv-anilina-poluchenie-i-primenenie-aminov
aMHUHOB Buneoypok:http://school-collection.edu.ru/
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpHs, http://school-collection.edu.ru/ IIpe3enranus
89  (usmueckue cBONCTBA. 22.04.2024  (MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-
OtnenbHbIC PEICTABUTEH O uroku-klass-815105.html
AMHUHOKHUCJIIOT
XHUMHYECKUE CBOMCTBA https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
AMHUHOKHUCIIOT, UX kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot ¥Ypok
90  GuosOrMuYECcKOE 3HAYEHUE 22.04.2024  (Uudposas oubmmoreka):https://app.onlineschool-1.ru/10-
aMUHOKHUCIIOT. CHHTE3 U klass/himiya/aminokisloty-belki/article Ypox
TUAPOIU3 TIETITUIOB (POII):https://resh.edu.ru/subject/lesson/4743/
91 Eiﬁiﬁgg{i?gg@?ﬁ;ﬁi 24.04.2024 https_://a[_)p.onlineschool—l.ru/lO—kIass/himiva/amir_lokislotv—
SeIKOR ’ o belki/article Ypok (POILI):https://resh.edu.ru/subject/lesson/4743/
92 XUMHUYECKUE CBOWCTBA 27 04.2024 https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-
0enKkoB R belki/article Ypox (POI1I):https://resh.edu.ru/subject/lesson/4743/
A3zoTcoaepkaiue
TCTCPOHKITNICCKUC
93  coenunenus. HykienHoBble 27.04.2024 http://school-collection.edu.ru/
KHCJIOTHI: COCTaB, CTPOCHUE U
Ounosoruveckas poib
[IpakTuueckas padora Ne 4.
Pemenue
94 | skcnepHMEHTANBHBIX 3a/1a4 110 06.05.2024
TeMe "A3oTcoaepxKaniue
OPraHUYEeCKHE COCTUHEHUS "
[Ipaktrueckas padota Ne 5.
Pemenue
95 | skcnepHMEHTANbHBIX 337144 110 06.05.2024

teMe "Pacrio3HaBanue
OPTraHWYECKUX COCTUHECHHI"



https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/

96

KoHnTtponbHas pabota 1o teme
"A3oTcoaepkaiue
OpPraHUYeCKHE COCTUHEHUS "

08.05.2024

97

OCHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISPHBIX
COEIMHEHUI 1 METOJIbI UX
CHUHTE3a —II0JINMEpHU3aIs U
MOJIMKOHICHCALIUS
AJIMUHHCTpATHUBHAS
KOHTpOJIbHAs paboTa B paMKax
MIPOMEXKYTOUYHOM aTTECTALNU
3a Kypc 10 kmacca

13.05.2024

https://infourok.ru/prezentaciya-po-himii-na-temu-
visokomolekulyarnie-soedineniya-3194967.html

98

99

IInacTtmaccel. YTunusanusa u
nepepadoTKa MIacTuKa

DacToMepbl: HaTypaJIbHbIN
CHHTETUYECKUE KayUyKH.
Pe3una

13.05.2024

15.05.2024

https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-
i-primenenie-plastmass-klass-3458498.html

-http://school-collection.edu.ru/

100

101

102

Bonokna: HaTypaJIbHbIC,
HNCKYCCTBCHHBIC,
CI/IHTeTI/I‘ICCKI/IC.HOHI/IMepH
CIICHHUAaJIbHOI'O HAa3HAYCHU A

[IpakTuueckas padbora Ne 6.
Pemenue
SKCTIEPUMEHTAIBHBIX 33724 110
teMe "Pacrio3HaBanne
IJIaCTMACC ¥ BOJIOKOH"

0O0001eHue n
CUCTEMATH3aLMsI U3YYEHHOIO
MaTepuaa 1o TeMe
"BBICOKOMOJIEKYIISIPHbBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

10

20.05.2024

20.05.2024

22.05.2024

. https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
Buneoypok: http://school-collection.edu.ru/



https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fa[3yqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTsbI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3JIeMeHT. M30TOmbI
5 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacnipenenenue 371eKTpOHOB 1O ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUM
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 CHCTeMa XUMHYECKuX siaeMeHToB J]. H. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiaM
9 CucreMaru3zanus 1 0000IIeHE 3HAHUH 110 1




TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHATHE O TMCIEPCHBIX CHCTEMAX.
IIpencraBneHue 0 KOJJIOUIHBIX PaCTBOPAX
VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeEME




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAaKTOPOB.
Karanu3 u kaTanuzatopsl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas qucconuarus. CuibHbIe
U ciabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIU3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas padorta no reme "Xumuueckue
peakiuu"
ITonoxxenue Hemetauios B Ilepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AmoTponusi HeMeTauIoB (Ha puMepe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJlOTeHOB
JlaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajloTeHOB U UX COeIMHEHUN
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 33134 110 TEME
"T"asnorens”
Kucnopon: naboparopHeie u

47 IPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OCOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTuueckast paborta Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yi0OpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yraepoaa(ll), okena yraepoma(1V),
yroJjibHast KUCJI0Ta U €€ colln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucreMaru3anus 1 0000IIeHE 3HAHUH 110
teme "Hemeramsr"

69 KoHntponbhas pabora mo teme "HemeTaisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenune metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EeK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHHEe METAIIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAaJIJIOB
OO6mas xapakrepuctuka metayioB |A-
rpynns [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX dJIEMEHTOB. HaTpuii n kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetauioB |A-

rpynnsl [leproanueckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Marauim u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnmn"

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3aay pa3nu4HbIX TUIIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsatue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. Yriny6nenasiid yposenb. 10 kinace. Yueonuk (aBropsl O. C. I'abpuenss,

N. T'. Octpoymos, C. FO. [Tonomapen). 368 c.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1. Xumusi. Yriny6nennsiii yposenb. 10 kinacc. Yueonuk (aBropst O. C.

["abpuensn, U. I'. Octpoymos, C. 0. ITonomapes). 368 c.

2. Metoaunueckoe nocodue. Yrayosennsiii ypoeHb. 10 knacc (aBropst O. C.

["abpuensn, U. I'. Octpoymon). 208 c.

3. HactonbHas kaura yuutens. YriyosneHHsil ypoBenb. 10 kiacc (aBtopsl O. C.

[Mabpuensy, U. I'. Octpoymon). 480 c.

4. KontposbHble 1 IpoBepouHbIe padoThl K yueouuky O. C. ['abpuensna, 1. T

OctpoymoBa,

C. 1O. IlonomapeBa «Xumus. Yrinyonenusiii ypoBens. 10 kiace» (aBropsl O. C.

["aGpuensn,



C. A. Cnaaxos, A. M. banapy). 192 c.

5. Kontponwhbie padbotsl k yueoHuky O. C. 'abpuensina, U. I'. Octpoymosa, C.
1O. [TonomapeBa «Xumus. YrayoneHusiid ypoers. 10 kimace» (aBtopst O. C.

[Nabpuensn, C. A. Cnankos, A. M. banapy). 80 c.

6. XuMmuueckuii sxkciepuMeHT B mikodie. 10 kiacc (aBtopst O. C. I'abpuensn, JI.

I1. Batnuna). 208 c.

7. Xumus. YriayOneHHsiid ypoBenb. 10 kinacc. DnekTponHas Gopma yueOHUKA.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru

2. http://www.hij.ruXXypnan

3. http://chemistry-chemists.com/index.html

4. http://c-books.narod.ru

5. http://www.drofa-ventana.ru

6. http://schoolbase.ru/articles/items/ximiya

7. www.periodictable.ru






