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IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamMmMa 1mo XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi pazpaboTaHa HaA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «OO6 obOpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUI K pe3ylbTaTaM  OCBOoeHHUs  (enepanbHO  0OpazoBaTeIbHON
nporpammel cpeanero obmero ob6pazoBanus(P@OIl COO), npeacraBneHHbix B DepepanbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpernoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pazBuTusl BocniuTanus B Poccuiickoit ®denepanuu Ha niepuon mo 2025 roga» (Pacmopshkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YINIYOJNEHHOTO HW3yuUeHHsI 3aHMMaeT BaXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAy4YHOro o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JTU(PPEPESHIIMPOBAHHOTO, MPOPWIBHOTO OOydYeHUs, TNPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOJUMYIO JIISl aJanTaliui MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM JKU3HH B COLUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpTaHU3alusaxX MNpo(ecCHOHAIBHOTO O00pa3oBaHHs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM U3 TPUOPUTETHBIX JTUCIUILTUH.

B mporpamMe mo XuMHM HazHau€HHE IpeaMeTa «XHMHs» IIOJIydaeT IOJPOOHYIO
MHTEPIIPETAllNI0 B COOTBETCTBUU C OCHOBomojarammumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COJiepKaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBISIFOTCS CJIEIYIOIINE BBIMOJHSEMbIE
IpOrpamMMoil o XUMHUH (QYHKIHU:

UH(POPMALMOHHO-METOINYECKas, peanusanus ~ KOTOPOH o0ecreunBaeT  IOJIyuY€HHUE
MPEJICTAaBICHUS O LIEJSAX, COJEp)KaHUU, oO0IIel cTpaTernn oOydyeHUs, BOCIIUTAHUS U Pa3BUTUS
00yJaroImuxcst CpeICTBAMU IPEAMETA, U3Yy4aeMOro B paMKax KOHKPETHOTO MPOopuIIs;
OpPraHM3alMOHHO-IJIAaHUPYIOIAs, KOTOpas NpPeayCMaTpuBaeT ONpENENCHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCJIEI0BATEIBHOCTH U3yYEeHUsI YUeOHOTO MaTepHala, KOJUUYEeCTBEHHbIX U
KAYeCTBEHHBIX €r0 XapaKTEePHUCTHK; IOAXO0I0B K (POPMHUPOBAHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJISI M OIIEHKH O0Opa30BaTEeNbHBIX JOCTH)KEHUH OO0YyYalolMxcs B paMKax MTOTOBOM
aTTecTtaluuu B (popMe €AMHOTr0 TOCYJapCTBEHHOIO IK3aMEHa [0 XUMUHU.

[Iporpamma 11t yriyOJIEHHOTO U3yUYE€HUSI XUMUH:

yCTaHaBIMBAaET MHBAPHUAHTHOE MIPEIMETHOE CO/IepKaHue, 00s13aTeNIbHOE TSl U3YYCHHUS B paMKax
OTIENBHBIX MpodUIIeii, IpeaycMaTpuBaeT pacupeesieHie U CTPYKTYpPUPOBaHUE €ro MO KilaccaM,
OCHOBHBIM CO/IepKaTeIbHBIM JTUHUSIM/pa3ienaM Kypca;

naéT TPUMEpHOE pachpesesieHne Y4eOHOrO BpEMEHH, PEKOMEHIYeMOro Ui H3YYCHUs
OTJICTHHBIX TEM;

npeiaraeT NpUMEPHYIO TTOCIIEA0BATEIFHOCTh U3YUCHHS YIeOHOTO MaTeprala ¢ y4€TOM JIOTHKH
IIOCTPOEHUs KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

naéT METOAWYECKYI0 HHTEPIPETANHUIO IeNiei MW 3aJad WM3y4eHUs MpeaMeTa Ha YriayOos€HHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CpPEIHEro OOIero oOpa3oBaHUs,
CONICPKATENbHON  XapaKTePUCTUKHA  IUIAHUPYEMBIX  pPE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTenbHOM MPOTrpaMMbl CpeTHEro 00IIero 00pa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX,
NPEIMETHBIX), a TaKKe C Yy4ETOM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIBHBIX JICHCTBHMA
00y4aroIerocs o OCBOCHUIO COJCPKAHUS TIPEAMETA.



I[lo Bcem Ha3zBaHHBIM NO3UMLKAM B IpOorpaMMe IO XHMHHM THPEIyCMOTpPEHA
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHHM Ha YpOBHE OCHOBHOIO o00miero ooOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOLIEH, KOTOPAs TOJKHA OMPEAEIATHCS B COOTBETCTBUM C HAIIPaBJICHUEM
KOHKPETHOTO MPpoduIs OOyIeHHS.

B coorBerctBUM ¢ koHuenTyalibHbiMU TosiokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeHero o0iiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiyOJIEHHOIO M3YYEHHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C IOCIEAYIOLUIMM JSTaloM IOJYyYEHUS XHMHUYECKOTrO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccnoHalibHOro oopasoBanus. B aToil cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue |
yriyOJieHHEe TEOPEeTUYECKOM M MPAKTHUYECKOW TMOATOTOBKM OOYYarOIIMXCs, BBIOPABIINX
onpeAenéHHbli MPouiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusx npodeccruonansHoro odpasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepalbHON
00pa3oBaTeNbHONW MPOTrpaMMBI CpeHero oOmiero oOpa3oBaHUsI M3ydeHHE TpeaMeTa «XUMHD»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COIIMAILHOTO PA3BUTHSI 00YJarOIINXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIHUX  MEXIUCHUIITMHAPHBIM,
HAJIPEIMETHBIN XapaKkTep.

CocraBisitoliuMHU  TIpeMeTa «XHUMHUS» Ha YPOBHE YINIYOJEHHOTO HM3YyUEHUs SIBISIFOTCS
yrinyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas ¥ HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY HpuHATH nojoxeHuss @PI'OC COO o paznuuusx 06a30Boro u
yIIIyOJn€HHOTO YPOBHEHM U3Yy4EHUs IpeAMETa.

OcHoBy coaepxkanusi KypcoB «Opranudeckass xumusi» u «OOmas M HeopraHUYecKas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCTHBIX 3HAaHUU U YMGHHfI, OTHOCAIIIUXCA K 6330BOMy
YPOBHIO HM3yuY€HUs MpeAMeTa. JTa CHCTeMa 3HAaHUU MONIydaeT OMpelelIEHHOE TEOPEeTUUYECKOe
JIOTIOJTHEHHE,  TIO3BOJISIFOIIEE  OCO3HAHHO  OCBOWTH  CYHNIECTBEHHO  Oonmpmmii  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIMYCHUA 00béMa 3HAHUM O XUMHUYECKUX DJJIIEMEHTAX WU
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YIIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEII[ECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX NPOTEKaHUS PEaKIMi, pacCMaTPpUBAEMBIX C
TOYKH 3pEHUS XUMUYECKONH KUHETHKU U TePMOJMHAMUKU. V3yueHne nepruoguieckoro 3aKoHa U
[lepuoanueckoit  cucTeMbl ~ XMMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBSICHSIETCS C
TOYKH 3PCHHS DHEPreTHUSCKUX W3MEHEHHH NMpu e€ 0o0pa3oBaHUU W pa3pylICHHH, a TaKkKe C
TOYKH 3pEHUsT MeXaHu3MOB € oOpa3oBaHus. V3ydeHHe THUINOB peaKIuil JOMOIHAETCS
(dbopMHEpOBaHUEM TPEACTABICHUN 00 IEKTPOXUMHUYECKHUX MPOIEcCaxX W JIEKTPOIIN3E PACILUIaBOB
U PacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XWMHH TPU PACCMOTPEHUU PEaKIMOHHOMN
CITOCOOHOCTH COSIUHEHUN yemseTcs 0co00e BHUMaHUE BOMpOcaM 00 3JIEKTPOHHBIX dhdeKTax,
O B3aUMHOM BJIMSIHUU aTOMOB B MOJICKYJIaX U MCXaHHU3MaxX peaKuHﬁ.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COZIEp)KaHUE KYpPCOB XMMHHU YIIyOIEHHOTO YPOBHS
U3y4eHMs Ui KJIacCOB OIpeNes€HHOro mnpoduis (raaBHbIM 00pa3oM Ha HUX CTPYKTYpy U
XapakTep JOMOIHEHUH K 0o0IIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeamersl. Tak, HampuMmep, B COAEp)KaHUM IMpeAMeTa A KJIAcCOB XHUMHUKO-(PH3UYECKOro



npodwmis 00JbIIOe 3HAYCHHE OYAYT UMETh AJIEMEHTHI y4eOHOro MaTepuasia Mo oOLe XUMHH.
[lpn u3ydyeHun mpeaMmera B JaHHOM Cllydae akLEHT OyAeT clelaH Ha OONIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpUs
(MonexymsapHass Teopus B (U3MKE), 3aKOHBI COXPAHEHHWS MacChl W HSHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEJCTABICHUS O CTPOCHUH BEILECTB U APYTOE.

B T0 e BpeMs B cozep)kaHHH MpeaAMeTa ISl KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOodus
00N yAETbHBIN Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHUSI XUMUYECKOM OpraHu3auy KJISTKH KakK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, Takue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HAHUSA O COCTaBE M CBOWMCTBAxX MpPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA MPAKTUYECKOT0 NPUMEHEHNUS HayYHbIX 3HAaHUM U3ydeHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU IMpeAMEeTaMM, BXOISIIUMH B COCTaB IPEIMETHBIX
obnacrell «EcTecTBEeHHO-HayuyHble IpeaMeThl», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypay.

[Tpu m3ydeHnn ydeOHOTO TpeaMera «XHUMHs» Ha YriyOJIEHHOM YpOBHE TakXe, KaK Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIIEHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUUYECKOM JEATENTbHOCTH YeJIOBEKa W OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeArnoiaraeT peajin3aluio TakKuX 1eel, Kak:

dbopMupoOBaHHE TPEICTABICHUNA: O MaTepHAIbHOM E€IWHCTBE MHpa, 3aKOHOMEPHOCTAX H
IIO3HABAEMOCTH ﬂBHeHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHUMHU B CHCTEMC CCTCCTBCHHBIX HayK u eé
BeIylIeil polu B 00ECIEeUeHUH YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA: B PEIICHUU MpobdiIeM
HKOJIOTUYECKOMN, IHEPTEeTHUECKON M MUIIEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTepUalOB, HOBBIX HWCTOYHHKOB OJHEPrHMH, B OO0ECIEUEHUU pPaIOHATHHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHON Cpesie;

OCBOEHHE CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIBHBIX MTOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ [0) CTpOGHI/II/I BCIIICCTBA HaA pBSHBIX ypOBHSIX — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIpHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHUHETHUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKaHUs
XUMHUYCCKUX peaKHHﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBOan 158 )mcnepcm,lx CHUCTEMAX, 06
00IIMX HAYYHBIX MIPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHHe y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHWH i1 OOBSICHEHMs KIIOUYEBBIX HUJEH W MPOOIEM COBPEMEHHOW XWMUH, JUIS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, WMMEIONINX €CTECTBEHHO-HAYUHYIO TIPHUPOLY;
TPaMOTHOTO PelIeHUs] MPoOIEM, CBI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOM3BOJICTBEHHOU
JACATCIIbHOCTH YCJIOBCKA, CB$I3aHHOI>'I C XHUMHUYECCKUM HpOI/I3BOZ[CTBOM, HUCIIOJIB30BAHUEM H
nepepadoTKOM BEIIECTB;

yriIyOJieHHe MpPEeCTaBICHUN O HAYYHBIX METO/aX MO3HAHUs, HEOOXOJUMBIX JJISi PHOOpETeHHUs
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBACHCHHS XMUMHYECKUX SIBIICHUW, WMEIOIINX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MIOBCEAHEBHOM )KU3HH.



B mnnane peanu3zanuu NEpBOOYEPEHBIX BOCIUTATENBbHBIX M pa3BUBAIOIIUX (QYHKIUN
LEJIOCTHOW CHCTEMBI CpelHero o0Iiero o0pa3oBaHUsS NpPU H3YYEHUH IpenMera «XUMUs» Ha
yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TMPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JIACTH TEOPETHUYECKUX M MPUKIIAJIHBIX HCCICIOBAHUN B XUMUH, (DOPMUPOBAHHE
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TMIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBAHME y HHUX CO3HATEIBHOTO OTHOWICHHS K CaMOOOpa3oBaHUIO U
HETPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MPOPECCHOHATBHONH M OOIIeCTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3710POBOM
o0Opase KU3HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO TIPUPOIOTIONH30BAHUS, PA3BUTHE SKOJIOTHUSCKON
KYJIBTYpPbI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OO1u1ee YnCIIo YacoB, MPEyCMOTPEHHBIX ISl H3Y4EHHsI XMMUH Ha YTIyOJIEHHOM YPOBHE CPEIHEro
obmiero obpazoBanus, coctaBiseT 340 gacos: B 10 kmacce — 170 gaca (5 gacos B Heaeno), B 11 kmacce —
170 gaca (5 yacoB B HEZEIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMer W 3HAaYeHWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHE O MHOroo0pasuu
OpraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHMSL.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XuMUYecKasl CBsI3b B OPraHUYECKUX COETUHEHHSIX.
Tunbsl TMOpUAM3aMKM aTOMHBIX OpOHTanel yriaeponaa. MexaHu3mMbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUs aTOMHBIX opOuTanel, 6- u
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajguKale, Hykieodue u anexTpodure.

Teopust cTpoeHMss opraHuueckux coenuHeHuit A.M. byriepoBa u  cOBpeMEHHbIE
MIPEACTABIICHUS O CTPYKTYPE MOJIEKYN. 3HAYEHNE TEOPUU CTPOCHUSI OPTaHNYECKUX COECTUHEHUM.
MonekynsipHble M CTPYKTypHble (Qopmynbl. CTpyKTypHbIE (OPMYIBl Pa3IUYHBIX BHIOB:
pa3BEpHyTas, COKpaml€HHas, cKeyneTHas. M3omepusa. Buael wu30omMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylIax OpPraHUYECKHX COCIUHEHUIN
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBnenne o kraccupuKay opranndeckux BemniecTB. [loHsaTre 0 GyHKIIMOHAIBHON
rpynne. I'omonorus. I'omonoruueckue paael. CuctemaTudeckas HOMEHKIIATypa OpraHU4ecKUX
coequaeHuit (IUPAC) u TpuBuanpHbIe Ha3BaHUS OTACIBHBIX MIPEICTAaBUTEIICH.



OcobenHocT M Ki1acCUpUKAIMS  OPraHMYecKUx  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCIEepUMEHTAIbHBIE METOJbl W3YYECHHs BEIIECTB U WX NPEBpAIICHUN: 03HAKOMIICHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (IJIaBJIeHHe, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYUPOBaHHUE MOJIeNICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

Yriaesogopoabl.

Anxkanbl. ['oMonornueckuit psi ajnkaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUs.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYN aJKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. Du3nyeCKre CBOMCTBA aTKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMEILIEHUs, U30MEpU3aLUU, JETUIPUPOBAHUA,
LUKJIA3ALUY, IIApOJIN3a, KpEKWHra, ropenus. lIpencraBieHne O MexaHU3Me peakUul
pPaavKaIbHOIO 3aMEILECHHUS.

HaxoxaeHnue B mpuponac. Crioco0bl IMOJIYy4YCHHA U IPUMCHCHHUC aJIKAHOB.

[Mukmoankanel. O6mas ¢popMyiia, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIIONEHTAaH,
[IUKIIOTEKCaH ) IUKJIOATKAaHOB. CIIOCOOBI MOYYCHUS U IPUMEHEHHUE IIUKI0ATKAHOB.

Ankensl. ['oMonorudeckuii psijy akeHoB, o0mias Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl alKeHOB, Sp>-TMOpHMIM3alMsl aTOMHBIX OpOHTanel
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMmerpuieckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKLUM IPUCOCAVHEHHS, 3aMEIIECHHUA B O-
MIOJIOXKEHUE TPU JIBOWHON CBS3HM, NONMMEpHU3auuu W okucieHus. [Ipasmiio MapkoBHHKOBA.
KagecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS ¥ IPUMEHEHHE AIKEHOB.

ATKaTueHBI. Knaccudukanus QJIKaTUCHOB (conpsikEHHBIE,
W30JIUPOBaHHbBIC, KyMyauposarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHMS M XHUMHUYECKHUX
CBOWCTB CONPSKEHHBIX aUEHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTy4eHNs ¥ TPUMEHEHUE aJIKa/IueHOB.

Anxunbl. ['oMoorndeckuil psja ankuHOB, o0mias ¢opMylia, HOMEHKIATypa U M30MEpHsl.
DIIeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBONCTBA AIKUHOB. XHMHUYECKHE CBONCTBA: pEAKIUU
MIPUCOETMHEHUS, JUMEPU3AlMd U TPUMEpPU3ALUH, OKUCIEHUA. KucioTHble CBOMCTBA aIKUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBIC peakiMH Ha TPOMHYIO CBsi3b. CrocoObI
MOJTYYEHUS U IPUMEHEHNE AJIKUHOB.

Apomartudeckue yrieBoJopoabl (apeHsl). ['oMonoruueckuii ps apeHoB, ob1as Gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl OeH3o01a.
®dusndecKkue CBOMCTBA apEeHOB. XHMMHUUYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIlIeHusl B OCH30JIbHOM KOJIBLIE U YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OceH30ma. [IpencraBnenne 06 OpUEHTUPYIOMIEM JIEHCTBUU 3aMECTUTEIEH
B OEH30JILHOM KOJIBIIE HA MPUMEpE AIKHIBHBIX PaJuKaioB, KapOOKCHIBHOM, TMIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOIIA.
[Tonmumepuzarust  ctuposnia.  CrocoObl  MONy4eHHS W NPUMEHEHHE  apOMaTUYEeCKHX
YIJI€BOIOPOIOB.



[Mpuponnsrii ra3. [lonmytHsle HedTsHBIE ra3bl. HedTh n e€ mpoucxoxxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu He(pTH: MEePEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotkn HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MECXKAY pa3IMYHBIMU KJIaCCaMH YIJIEBOOOPOI0B.

DIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPONOB. Peaknum 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPYyIIly, IMaHOTPYIIy, aMuHOrpynny. JlelictBue Ha
TaJIOTCHIIPOU3BOIHBIE  BOJHOTO M  CIOUPTOBOIO  pacTBopa IEnodu. Bzammonelicteue
JUTAIOrCHAJIKAHOB C MarHvMeM M LHMHKOM. IIoHATHE O MEeTa/ulIoOpraHu4eCKUX COCAUHEHUSIX.
Hcnonb30BaHue TraJoOreHIPOM3BOJIHBIX YIJIEBOAOPOAOB B OBbITY, TEXHMKE W IIpU CHHTE3e
OpraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEBpAIICHUH: N3yueHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakLuil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HOAHOW BOJIBI, pacTBOpa
IIepMaHraHaTa Kajus, B3alUMOJCICTBME aleTHIeHa C aMMHauyHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyKEHHE yriepoja M BOJOpPOJa B OPraHMYECKUX BEIIECTBAX,
NOJyYeHUE ASTHJICHA M W3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusimu «HedpTp» mn
«Yromp», ¢ oOpa3namMu IJIacTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHun4e€CcKue CoeIMHCHHUS.

[IpenenvHble OmHOATOMHBIE crUPTHL. CTpoeHHWE MOJEKyNn (Ha TpuMepe MeTaHoyla W
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJlacCU(pUKaIIUsL.
OusnyuecKkne CBOWCTBA TPEACTHHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKyJaMH CHHUPTOB. XHMMHUYECKHE CBOWCTBA: pEAaKIMM 3aMElleHMs, JAerHIpaTaiuH,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTraHUYECKUMHU U HEOpPraHMYECKUMH KHucioTamu. KauecTBeHHas
peaknus Ha OAHOATOMHbIE CIMPTHI. JeficTBHE 3TaHOJa M METaHojia Ha OpPraHU3M 4YeloBeKa.
CrniocoObl 1osTy4eHns U NPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omepusa. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJIICHITIMKOJIb W TJIMOCPHUH. dusznyecknue M XUMHUYECKUE
CBOICTBA: pcaknuun 3aMCIICHUA, BSaHMOHeﬁCTBHC C OpraHN4YCeCKUMHU U HCEOPTraHNUYCCKHUMU
KHCJIIOTaMU, KAQYC€CTBCHHAA PCAKIUA Ha MHOIOAaTOMHBLIC CIIMPTHI. HpeHCTaBHeHI/Ie 0 MCXaHHU3MEC
pCaKL[I/Iﬁ HYKJ'ICO(l)I/IJIBHOFO 3aMCIIICHUA. I[CflCTBHC Ha OpraHu3M YCJIOBCKA. CnocoObl MOJIYYCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enois. CTpoeHHE MOJIEKYIBI, B3AUMHOE BIMSIHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sJIpa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4eHUS M MpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOonunbHble coelMHEHUS — albJerubl M KETOHBL. IJIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYEeCKUue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA aNbJETHJ0OB M KETOHOB: peakuuu mpucoeauHeHusa. OKHCIEHUE allbJIernJIoB,



KauCCTBCHHBIC PCAKIHWH Ha aJbACTUIBI. Crroco0bl NOJIYUYCHUSA U MPUMCHCHHUC AJIBJACTHIOB H
KCTOHOB.

OnHOOCHOBHBIE Tpe/ieNibHbIe KapOOHOBbIE KHUCIOThI. OCOOEHHOCTH CTPOCHMSI MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOMCTBA OJHOOCHOBHBIX
IpEeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoIOpoJaHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWCTBA: KHUCIIOTHBIE CBOWMCTBA, PEAKIUsl ATCpUDUKAINH, PEAKIUU C
y4acTHEM YIJI€BOJOPOAHOro paaukanga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENPEIEIbHBIX M APOMAaTHUECKUX KapOOHOBBIX KHMCIOT, AUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCJOT:
CTEapUHOBAasi, MaJIbMUTUHOBAsA, OJICUHOBAS, IUHONEBAA, NUHONEH06dAs KUCAOThL.  CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psii, obmmast Gopmyina, ©30Meprs U HOMEHKIIATypa.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEIEeIbHbIX JKUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapaxktepuctuka yrieBoaoB. Kiaccuduxamuss yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, rajakrosa, pubdosa, Ae30Kkcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunTe3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpYyNN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxkeHue. IIpuMeHeHHMe TIUIIOKO3bI, €€ 3HAYCHHE B JKU3HEAEATEIBHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MalbTO3a W JakTo3a. BoccraHaBiMBaromue U
HEBOCCTaHaBIUBAlOLMe aAucaxapuibel. ['maponus nucaxapuaoB. Haxoxpaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH W Leinoio3a. CTpoeHue MakpOMOJIEKYJ
KpaxMasa, TJMKOT€Ha W Le/Uroso3sl. dusnueckre CBOMCTBa KpaxMala U IEJUIIOJIO3BL.
XVWMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOMCTBA LEJUIFOJIO3BL: THAPOIIN3, TOTy4YeHUE 3PHUpOB 1e/uT003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCIEepUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W HUX MPEBpAlllEeHUI: paCTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJAEHCTBHUE JTAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
cnupTa B ajbJETH] Ha pacKaJI€HHONM METHOW NPOBOJIOKE, OKHUCIEHHE ATHJIOBOTO CHHUpPTa
JTUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BaHHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumepruHa
¢ ruapokcunom mMeau(Il), Xxumudeckne CBOWCTBA pacTBOPa YKCYCHOM KUCIIOTBI, B3aUMO/ICHCTBHE
pacTBopa rroko3bl ¢ Tuapokcuaom meau(ll), BzammoneincTBue Kpaxmaiia ¢ MOJOM, pelieHUe
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3huphI».

A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.

AMUHBI — OpraHM4YecKue TIpOU3BOAHbIE aMMmuaka. Kiaccuduxanus aMUHOB:
anudaTuyecKkue U apoMaTHUeCcKHe; NMepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
obmas ¢opMyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XUMHUYECKOE CBOMCTBA



amudaTUuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, alKHIMPOBAHHE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHHOB C a30TUCTOU KuciioTor. Coiay aJKHIaMMOHHS.

AHWINH — NpeJICTaBUTENb aMUHOB apoMaTHueckoro paga. CtpoeHue aHuinHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KagecTBenHnble peakuuu Ha aHWiaMH. CrocoObl MONyYeHUs W NpPUMEHEHHE anupaTHYECKHX
amMuHOB. [losryueHne aHmIMHA U3 HUTPOOESH301a.

AmuHokucnotel. Homenknatypa u  uszomepus. OrtaenbHble NPEICTaBUTENIN  O-
aAMHHOKHUCIIOT: TJIMLUH, anaHuH. du3nyeckue CBOMCTBa aMMHOKUCIIOT. XMMHUYECKHE CBOMCTBa
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonorndeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOIU3
HENTHI0B.

benku kak npupoassie nonumepsl. IlepBuuHas, BTOpUYHAss M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OEJIKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakluu Ha
6enKu.

OKCIEpUMEHTAIbHbIC METOJIbl M3YYCHHUs BEUISCTB W MX MPEBPAIICHUN: PAaCTBOPEHUE
OeJIKOB B BOJIE, JICHATYpAlMsl OCJIKOB MPU HArpeBaHUU, LIBETHBIC PEAKIIMU Ha OCJIKHU, perIeHUe
AKCHEPUMEHTAIBHBIX 3aJad [0 TeMaM «A30TCOJAEpKalllUe OPraHUYEeCKUE COCAMHEHUS» WU
«Pacrio3HaBaHME OPraHMYECKUX COCTUHECHUIN.

BBICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpedHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — OJIMMEPHU3ALUS U TOJINKOHICHCALINS.

[TomumepHbie MaTEpUAIBL. IInactmaccel (MONMATUIIEH, HOJIUIIPOITUIIEH,
MOJIMBUHUIIXJIOPU, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuin3anus U nepepaboTka riacTuka.

OnactoMepbl:  HATypajJbHBIH  KaydyyK, CHHTETMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJOIMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TommuMepsl crierMalIbHOTO HazHadeHHs (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

SKCHCDI/IMCHTaHBHLIC METOJIbl M3YYCHHUS BEIIECTB M WX IIPEBpAIICHUN: 03HAKOMJICHHE C
06p33HaMI/I OpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMAacCC, Kay4yKOB, PCHICHUC
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC «Pacmo3HaBaHue MIacTMacC U BOJIOKOH.

PacuérHple 3a1a4n.

Haxoxnenne MoNeKyIsipHOH (pOpMYITbI OPraHUYECKOTO COCIMHEHUS 110 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIINX B €ro COCTaB, HAXOXICHHE MOJEKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coemMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) MPOAYKTOB PEAKLUU M/UITU UCXOTHBIX BELIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYIIbI



OpTraHHU4YCeCKOro BCHICCTBA Ha OCHOBC Cro XHUMHUYCCKHUX CBOMCTB MIJIM CIIOCOOOB MOJIy4CHMU,
OonpeaAcICHUE J0JIM BeIXOAa MPOAYKTA pEAKIIUU OT TCOPETHUIYCCKHU BO3ZMOKHOTO.

MeXnpeIMETHRIC CBSA3H.

Peanm3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, Tak U
MOHSATUHN, TPUHATHIX B OTICIBHBIX MPEIMETaX eCTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecrecTBEHHO-HAYYHBIC TOHSTHS: SBIICHHUE, HAy4YHBIA (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamnms, HaAOIIOJICHHE, U3MEPEHHE, SKCIEPUMEHT, MOJEb,
MO/ICJIUPOBAHUE.

®dusuka: Marepus, arToM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BETUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: xneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboM3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(PHBIA THUIT NUTAaHUSA, OpoXeHue, (OTOCHHTE3, JbIXaHHE, OCIKH,
YIJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

Feorpa(bnﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHomorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI PAlUOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
MaTCepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s1iep. XUMHUECKU 31eMeHT. M3otonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKWe YPOBHH U TIOJYPOBHH. ATOMHBIE
opoOutanu. Knaccudukanus XMMHYECKHX JJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaISIM. DJIEKTPOHHbIE KOH(QUTYpallud aTOMOB 3JIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTYpalui HOHOB. DJIEKTPOOTPULIATEIHHOCTb.

Ilepuonuueckuii 3akoH U llepuoamdeckass cucTeMa XUMHUYECKHUX  DJIEMEHTOB
J.W. MenpneneeBa. CBsi3zb nepuoAMYECKOro 3akoHa U Ilepmonmdeckoil CUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPHUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W O0pa3yeMbIX MMH IMPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menaeneena.



XuMuueckas CBsi3b. BUABI XMMHUECKOM CBS3M: KOBAaJICHTHAS, WOHHAs, METaJLIMUECKas.
MexaHnu3MbI oOpa3oBaHHs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus W JUiMHA CBs3U. [loJISIpHOCTH, HANpPaBIEHHOCTb U
HACHIIAEMOCTh KOBaJEHTHOU cBsi3u. KpaTHbie cBsizu. BomopoaHas cBsi3b. MeXMOJEKYIISIpPHBIC
B3aNMMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b QJIEKTPOHHOM CTPYKTYpBI
MOJICKYJ C HMX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpPEe COCIUHEHHU DIIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBienre O KOMIUIGKCHBIX coeAuHeHHsiX. (CocTaB  KOMIUIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYISApHOTO M HEMOJIEKYJISIPHOTO CTpOEHHUS. THIBI KPUCTAUIMYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbIx cuctemax. Mctunnasie pactBopsl. [IpencraBienrue 0 KOJJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIIMH pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HachllleHHble W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMOCTh. Kpucramioruaparsl.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIaTypa HCOPraHMYCCKUX BCIHICCTB. TpI/IBI/IaJILHLIC Ha3BaHUA
OTACIBHBIX HpC}ICTaBI/ITeHef/'I HCOPTaHNYCCKUX BCIICCTB.

Knaccugukaius XUMUYeCKUX peakiuil B HEOPraHMUeCKOW U OpraHMYecKoi XUMUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXpPAHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusax. Temnossle 3(HeKTb XUMHUECKUX peakuuil. TepMOXUMHUUECKUE YpaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT pa3iNyHbIX (pakTopoB. ['oMOreHHbIe
Y TeTepOreHHbIe peakunn. Katannus u kaTanu3aTopsl.

O6parumble W HeoOpaTuMmble  peakiuu. XuMmHdeckoe paBHoBecue. KoHcranra
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUME HA MOJOKEHHUE XWMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHHE W KOHIIEHTPAIIMH BEIIECTB, yYAaCTBYIOIIMX B peakiuu. [IpuHimm
Jle laTense.

OnekTponuTHdeckas auccormaiua. CunpHble W cinabble  dnekTponuThl.  CTeneHb
mucconuaiuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpanbHAas, MIENOYHas. BomopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIINTENEHO-BOCCTAHOBUTEIILHEIE pE€aKkunu. Creneup oxkuciaeHusa. OKUCIUTEND U
BOCCTAaHOBUTENb. [Ipoliecchl OKHCICHHMS M BOCCTAHOBJICHHS. BakHEHIne OKUCIUTETH U
BOCCTaHOBUTEIU. MeTO/1 3JIEKTPOHHOTO OajaHca. DIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB U WX MPEBpPalICHU: pa3lioKeHne
NEepoKCHUa BOJOpPOJa B MPUCYTCTBUU KaTalM3aTopa, MOJEIN KPHUCTAJUIMYECKUX PEIIETOK,
MPOBEJCHUE pPEaKIMii HOHHOTO OOMEHa, OIpeNeleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast xumus.



[Tonoxxenue HemerauioB B llepuoanueckoir cUCTEME XHUMHYECKHX  3JIEMEHTOB
J.1. MenneneeBa 1 0COOGHHOCTH CTpPOCHHs MX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJToTpOonusl HEMETAUIOB (Ha MPUMEpPEe KUCIopoia, cephl, (hocdopa u yrieposa).

Bonopon. INonydenue, ¢pu3nueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METAJTIaMH U
HEMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ uapuibl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, CrOoCOObl MOTy4YeHHs, GU3UUYECKUE U XUMUYECKUE
cBoiicTBa. ['asoreHoBOOpOABl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMY4YeHHs rajdoreHoB. [IpumMeHeHne rajioreHoB u
UX COCIUHEHHIA.

Kucnopoa, o30H. JlabopaTropHble M NPOMBINUIEHHBIE CHOCOOBI MOMYYEHHsI KHCIOPOJa.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HAa. OKcUAbI U
HEPOKCHIBI.

Cepa. HaxoxneHue B MpHUpOAE, CIOCOOBI MOJy4eHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cynbuasl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOEHHOCTH CBOMCTB cepHOil KucnoThl. [lpuMeHeHue cepbl u eé
COCIMHECHUM.

A3zor. HaxoxneHue B mNpupoie, crnocoObl IOJNY4EeHHs, (PU3MUECKHME U XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpHIbl. OKcuAbl a30Ta. A30THUCTas W a30THAs KUCJIOTHI M HX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IpuMeHeHue a30Ta M ero CoeAMHEHHil. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupojae, CHocoObl MONy4YeHHS, (DUINUECKUE U XUMUUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pocdopa u ero coenquuennii. DochopHbie yI0OpEHHS.

VYrnepon, HaxoXiaeHHWE B TpHpoae. AJutoTponHble Moauduxanuu. Dusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeHIeCTB, oOpa3oBaHHBIX yriepomoMm. Oxcupn yraepoxa(ll),
OKCH]T yraepoaa(IV), yroJibHas KHCJIOTa U ed COJIH. AKTUBHUPOBAHHBII
yroub, aacopOuus. @ymnepensl, rpadeH, yriaepoaHble HaHOTPYOKW. [IprMeHeHHe MpOoCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COSTUHEHUII.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue M XUMHYECKHe
cBoiictBa. Okcun kpemuusA(1V), kpeMHueBass KMCI0Ta, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKJIA.

[Tonoxenue metamuioB B [lepuonndeckoil cucreMe XUMHUYECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MetanioB B ObITY U TexHHKe. CIIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKHUI Psiji HANPsDKEHUH MeTayutoB. O0mme crocoObl MOTy4eHHs METaIJIOB!
THIPOMETAILUTYPTHsl, TMPOMETAILTYPIUs, dIEKTpoMeTaTyprus. [IoHsATHE 0 KOPPO3UU METaILIOB.
Crioco0b!I 3a1UTH OT KOPPO3UH.

OO6mas xapakrepucTrka MeTauioB [A-rpynmsl [leproandeckoil CUCTEMBI XHUMHYECKUX
sneMeHToB. Hatpuii u kanuii: moimydeHnue, pu3MuecKue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.



Obmas xapaktepuctuka MetaioB IIA-rpynmsr [lepuonndeckoil cMCTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii M KajupLuil: mnosydyeHue, (u3MYeCKMe M XUMHUYECKHE CBOMWCTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

ANIOMUHUHR: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OOmass xapakrepucTuka MeTalioB noOouHslx noarpynn (b-rpynm) Ilepuoanueckoit
CHCTEMBl XMMUYECKHX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOMCTBA XpoMa U €ro coeanHeHui. OKCUJIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbel U TUXpOMaThl, UX OKHCIUTEIbHBIC CBOWMCTBA.
[TorydeHnue u mpuMEHEHUE XPOMa.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CoeIMHEeHWW. Baknenmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIE CBOWCTBA.

®dusnueckue 1 XMMUYECKHE CBOMCTBA kKeje3a U ero coeAnHeHui. OKCuabl, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMeHeHHE Kelle3a U €ro CILUIaBOB.

Du3nyecKnue 1 XMMHYECKHE CBOMCTBA MEIM U €€ coennHeHuid. [lonydyeHne u npuMeHeHue
MEJIU U €€ COCTMHEHUN.

I_[I/IHKZ IMMOJIY4YCHHEC, (I)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA. AMq)OTepHLIe CBOMCTBA OKCHIa
W TUAPOKCHU A HUHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHCHI/Ie OWUHKa 1 €10 COGI[I/IHCHI/II\/'I.

OKCIepUMEHTaTbHBIC METOIbI U3YUEHHUS BEIIECTB M X MPEBPAIICHHUIN: U3yUeHUE 00pa3IioB
HEMETAIIOB, TOpeHue cepwl, docdopa, xKene3a, MarHUS B KUCIOPOJE, M3YUCHHE KOJUIEKIUU
«MeTalel ¥ CIUTaBbl», B3aUMOJCHCTBUE MIETOYHBIX M IIETOYHO3EMENBHBIX METAJUIOB C BOJOU
(BO3MOYHO HCITOJIb30BaHKE BUJIEOMATEPHAIIOB), B3aMMOICHCTBUE IIMHKA U YKeJle3a C PacCTBOPaMHU
KHCJIOT W IIEJNOoYeH, KaueCTBEHHBIC PEaKIIMU Ha HEOPTaHWMYECKHEe aHUOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIOB, B3aUMOEICTBIE TUAPOKCHIOB AIFOMUHUS U IIMHKA C pAaCTBOPaMH KHUCIOT U
nieyiouel, pelleHue SKCIEPUMEHTANbHBIX 3a7ad 1o TemMaMm «lajorens», «Cepa u eé
coeIMHEHU», «A30T U (hochop U UX COeAMHEHUD», «METaIITBI TIaBHBIX MOATPYII», «MeTalisl
MOOOYHBIX MTOATPYIII.

XuUMHA ¥ KU3HbD.

Ponp xumMum B oOecriedeHnn yCTOMYMBOTO pa3BUTHS deloBedecTBa. [loHATHE O HAYYHBIX
METOJlax T[IO3HAaHWS W METOJOJIOTMM HAy4dyHOro uccleqoBaHus. HayyHble TNpPUHIMIBI
OpTaHU3aIMl XUMUYECKOTO MPOU3BOACTBA. [IpOMEBITIIIEHHBIE CITOCOOBI MOYUYEHUs BayKHEHTIIHX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMBITIIeHHBIS
CIOCOOBI MONMYYCHHS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIeh cpeabl H
ero nociuenctsus. Posb xumun B 06ecriedeHHH SHEPreTHIecKoi 6e301MacHOCTH.

XuMHUs U 310pOBbE 4enoBeKa. JlekapcTBeHHble cpencrtBa. IlpaBuiia HCIONB30BaHUS
JICKapCTBEHHBIX ITpenapaToB. Ponb XuMUM B pa3BUTHHA MEIULIVHBI.

XUMHUS UMM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poiib XMMUK B 00ecIeYeHNN
[MUIIEBON OE30MACHOCTH.



Kocmernueckue u mapdromepnsie cpencrtBa. beiroBas xumus. I[lpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MPEenapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHUS B CTPOUTENIBCTBE: BKHEHIIINE CTPOUTENIbHbIE MaTepHUalbl (IEMEHT, OETOH).
XuMHUS B CeNbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KPacku, CTEKJIO, Kepamuka. Marepuabl
JUIs 3JIeKTpOoHUKH. HaHoTexHOoIorum.

PacuéTHple 3a1a4n.

Pacuétel: Macchl BelecTBa MM 00bEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MacChl (00BbEMaA, KOIMYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJINYESCTBA BEIIIECTBA) MPOJIYKTa peakiuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEACIEHHOW MacCOBOMW JI0JIEH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJM U MOJISIPHOW KOHIICHTPAllUM BEIIECTBA B PACTBOPE, JOJIU BHIXOJIA
MPOJYKTA PEaKIUu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€ MpU M3Y4YEHHUH OOLIEd M HEOPraHMYEeCKONH XMMHM B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHATHN, IPUHATHIX B OTACIIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTecTBEHHO-HAy4YHBbIC TOHSTHS: SIBIICHHWE, HAy4YHBIM (akT, rumores3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKalusg, TMEePUOJUIHOCTh, HAOMIOJEHHE, H3MEpEeHHUE,
AKCIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®usnka: maTepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MWOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKUH YPOBEHb, BEILECTBO, TEIO0, OOBEM,
arperaTHOe COCTOSIHME BEILIeCTBA, WACAIbHBIN Tra3, (U3NYECKUe BEIUYUHBI, €IMHULIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kmerka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTaboIu3M, MaKpo- |
MUKPODJIEMEHTHI, O€JKU, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
prFOBOpOT BCIIIECTB U ITOTOK 3HepFI/II/I B OKOCHUCTEMaAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHONOrusl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJTypIus, CTPOUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUIEHHOCTh, (apManeBTHUYeCKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTe€pPHaJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWKW HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeaMeTra «XHUMHS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONIUE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIPEEICHHIO;
HAIMYUE MOTHUBAalMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMU U HOPMAaMM TOBEJEHUS; HaJIu4ue
MPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTaBUTH IEIU U CTPOUTH JKU3HCHHBIC
IUTaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMSI MpEeAMETa «XHUMHUA» OTPa)kaloT cHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIHOCTH 00YUYAIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOI 1eATEIbHOCTH.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHMSI MpeAMETa «XUMHUS» OTpakaroT c(hOPMUPOBAHHOCTH
OTIbITA MMO3HABATENBHON U MPAKTUYECKOM JesATeNbHOCTH 00YUYaIOUXCcs B MPOIecce peann3aiun
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) IPaKIaHCKOIr0 BOCIIUTAHUSA

OCO3HaHHA 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

NpEeaACTaBJICHHUA O COOHWAJIBHBIX HOpMax M IpaBUJIaX MECKINMYHOCTHBIX OTHOIICHUHA B
KOJJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOp‘lGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘{e6HLIX ITPOCKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBINMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATeIbHOCTH;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOM
XHAMHH;

YBaXXCHHUA K HPOHCCCY TBOPYCCTBA B obiactu TCOPHUU U MPAKTHYCCKOI'0 MPUIIOKCHUSA
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKHW €CTh PE3YIbTaT IJIUTCIbHBIX Ha6J'IIOJIeHI/H71,

KPOMMOTJIUBLIX SKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘-IéHBIX " IPAKTUKOB;

HHTEpECa W TIO3HABATCJIBHBIX MOTHUBOB B IIOJYUYCHUM W TOCICAYIOIIEM aHAJIN3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX JOCTUKCHHUAX COBpeMCHHOﬁ OTE€UYECTBEHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTyallul, CBA3aHHBIC C XUMHYCCKUMMU ABJIICHUAMHA, U IPUHUMATD
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,



TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE M IOCTYNKH CBOHUX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCJIEACTBUM MOCTYIIKOB;

4) ¢hopMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

IIOHUMAaHUA HeHHOCTCfI 300POBOIO0 H 0e301macHoro o6pa3a KHN3HU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHHUSA K CO6CTBCHHOMy (I)I/ISI/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOIOIeHsT TIPaBUJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU, B TPYAOBOU AECATEIBHOCTH;

MNOHUMAaHHA NCHHOCTHU IIpaBUJl HWHAUBUAYAJBHOTO W KOJUJICKTUBHOI'O 0e30I1acHoro
MMOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[@I‘/‘I;

OCO3HAHMsI IOCJIEACTBUI M HENPUITUS BPEIHBIX NPUBBIUEK (YHOTpEOJIECHUS aJIKOIoJid,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIeATEbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU IMPAKTUUYCCKHUX 3aJdad counaanoﬁ
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTHUECKOMY M3y4YEHHIO Mpodeccuil pa3aMyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JIOASIM TPyJla U pe3ybTaTaM TPYAOBOM IeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAJIBHOM TpaeKTOpUM OOpa3oBaHMUs,
Oynyueil nmpodeccun U peaar3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH ITEIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMII¢;

MOHUMAaHHUS TI00ANTBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOSieM, BIUSHUS dYKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATBHOM CPEJIbl;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUN XUMUM JJIsS pemicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIUX BpEI OKPYXKAIOIIEH MPUPOIHOU cpene,
YMCHUA MPOTrHO3UPOBATH H€6HaFOHpHSITHBIG 9KOJIOTUYCCKUC MOCJICACTBUA MPCANPHUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJIM4YWg PasBUTOIO JSKOJIOTrMYECKOI'O MBIIIJICHUS, 9KOJIOTHYECKOU KYJbTYpPBI, OIIbITA
JIESTEILHOCTH  DKOJIOTHYECKOM HAlpaBJICHHOCTHU, YMCHHUSA PYKOBOACTBOBATHCA HWMH B



MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd H
00OLIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA CcHeNUUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B NO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH IIOOATBHBIX MTPOOJIEM YCTOHYHBOTO Pa3BUTHS YSIIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€eCTeueHNH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ I'paMOTHOCTHU: IIOHHMMAHUA  CYIIHOCTU MCECTOHOB IIO3HAHWA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOJIB30BATh IMOJIy4Ya€MbIC 3HAHUA JJIA
aHanu3a U OOBSICHEHUS SBJICHUH OKpYyXKaromero Mupa u IMpOUCXOoAsAluX B HEM HSMGHeHHﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIUXCS JaHHBIX
C IICJIBIO IMOJTYYCHHUA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIB30BaTh XUMHYECKUES 3HAHUS JJI1 pCIICHUA HpO6JI€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

HHTEpECAa K IMO3HAHHIO, I/ICCJIC,I[OBaTeJILCKOﬁ ACATCIIbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K HCIIPEPBIBHOMY O6p330BaHI/IIO u caM006pa30BaHmo, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HAaHUM 110 XHMHUH B COOTBETCTBHH C >KH3HCHHBIMH

MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIuyHblXx cdepax mnpodeccuoHambHOM
JIeATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMCTHBIC PE3YyJIbTaThl OCBOCHUSA MNPOrpaMMBI MO XUMHUH Ha YPOBHC CPCOHCTO
001rero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIe M (OPMUPOBAHUS MHPOBO33PEHUSI OOYHAIOIIMXCS MEXIUCHUITIMHAPHBIE
(MexmpenMeTHbIE) 0OLIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U creruuKy METOJIOB O3HAHMSI, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,



DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHeE);

yHUBEpCallbHble ~ y4eOHble  JaedcTBHsA  (IO3HABaTelbHBIE,  KOMMYHUKATHBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHHe  (YHKIMOHAIBHOW  TPAaMOTHOCTH |
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIMXCs ~ HCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIC y4eOHbIE ACWCTBUS B IO3HABATEIbHOH U
COLIMAJILHOW ITPAKTHKE.

MeranpeaMeTHble pe3yNbTaThl OTPaXKalOT OBJAJCHUE YHUBEPCATbHBIMH y4eOHBIMU
[I0O3HABATEJIBHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE T1eHCTBHS
1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyaJIH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPCACIIATL LCIIN ACATCIbHOCTH, 3ad/ilaBad IIapaMCTPbl WM KPUTCpUHU HUX JOCTHIKCHUA,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HAHHHI HpI/IéMBI JJOTHYCCKOT'O MBIIIJICHU. BbIACIATH
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIIOJbB30BATH
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BICHECHUS OTACIBbHBIX q)aKTOB u $IBJ'I€HI/II\/JI;

BLI6I/IpaTL OCHOBAHUA U KPUTCPUU IAJIA KJ'IaCCI/I(l)I/IKaI_II/II/I B€IICCTB U XUMHUYCCKHUX peaKHHﬁ;
YCTAaHABJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMYCCKUEC PACCYKICHHUA (I/IHIIYKTI/IBHLIe, ACAYKTHUBHBIC, II0 aHaJIOFI/IH),
BBbIABJIATE 3aKOHOMCPHOCTHU U IMMPOTHBOPECUYHA B paCCMAaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJbBI U 3aKJIIOUYCHU A,

IPUMEHSTh B Ipoliecce MO3HAHMS HUCIOJIb3yeMble B XMMHUU CHUMBOJUYECKHE (3HAKOBBIE)
MO/IeINU, TPe0OPa30BBIBATh MOAETIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) 2JIEMEHTA,
Xumuueckass (GopMynia, YypaBHEHHE XHMHYECKOM peakuud — Tpu pEIIeHuHd Y4eOHBIX
[IO3HABATEIIbHBIX U INPAKTHUYECKUX 3a]ad, IMPUMEHATb HAa3BaHHBIC MOJECIBHBIC IPEIACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIaACTH OCHOBAMH METOJ0OB HAYUYHOI'O IMO3HAHWA BCUICCTB U XUMHWYCCKUX peaKuHﬁ;

q)OpMyJII/IpOBaTB oeiam MW 3aJadu  HUCCICIOBaHHUA, HMCIIOJIB30BaTh IIOCTABJICHHBIC U
CaMOCTOSITEJIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI

JJIsA q)OpMI/IpOBaHI/ISI THIIOTE3BI IO MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHHFI;

BJIaACTb HABBIKAMH CaAMOCTOATCIBHOI'O IIJIAHUPOBAHUA U MTPOBCACHUA YUYCHUYCCKHUX
OKCIICPUMCEHTOB, COBCPIICHCTBOBATh YMCHHUSA Ha6J'IIOI[aTB 3a X0O0M IIponecca, CaMOCTOATCIIBHO



IOPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOICTAHHOM
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOIOB [TI03HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAy4YHO-TIOMYJIsApHAs
JaUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M MPUMEHSATH PA3IMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpencTaBieHHs WHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCIIOJIb30BAaTh HAY4YHBIM SI3bIK B KauecTBE CpeACTBa IMpH paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIISTHOCTH.
KoMMyHuUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el CTBHA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI>1 TEMBI B XO0AC Auajaora W/ W JAUCKYCCHHU,
BBICKA3bIBaTh UJICH, q)OpMYJ'II/IpOBaTB CBOM NPCIIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHUA
HpCIlHO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALHUEN PE3yJbTAaTOB IT03HABATEIIBHON JEATEIBHOCTH, IOJTYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUUYEeCKOH pabOThl MO HCCIEIOBAHUIO CBOIMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXK/IeHUs U OOMEHAa MHCHHUSIMH.

PeryasiTuBHble yHHBepcaJbHbIe yUeOHbIE 1eiiCTBHS:

CaMOCTOSATENIFHO TUIAHWPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD,
ompenenss e€ Ieau U 33aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeayaraeéMblii aITOPUTM JICHCTBUH TPHU BBHIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelICHHs C YY4ETOM MOJyYeHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;



OCYILECTBIATH CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.
INPEJAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIle pe3yabTaThl OCBOCHHUS MPOrPaMMBbl 10 XMMHUHU Ha yriiyOJI&HHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«X¥UMHUs» HaydyHbIE 3HAHUS, YMEHMSI M CHOCOOBI JIEHCTBUM 110 OCBOEHHUIO, MHTEPIpPETALUM U
IpeoOpa30BaHUIO 3HAHUM, BUABI IE€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CHUTYallUsX, a TAaKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTATHI IIPEICTABICHBI 110
roJilaM U3y4eHus.

10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTD MPEJACTABICHUNA: O MECTE€ M 3HAUYCHUM OPTraHWYECKOW XHUMHUHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ POk B 00eCIeUYeHUN YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011acCHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JaHHM HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHHUKOB HHEPrHUH, B OOECHEUYECHUU
PaAIMOHATILHOTO TIPHPOJIOTIONL30BaHUs, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIICH KYyIbTYPHI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJATArOIINe
MOHATUS — XHUMHYCCKHH D3JIE€MEHT, aToM, SAPO M 3JEKTpOHHAas o0ojo4yka aroma, s-, pP-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3AIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCIIECHUS,
XUMHUYECKass CBS3b, MOIb, MOJISIpHAas Macca, MOJSAPHBIA O0O0BEM, YIJIEPOIHBIM CKEleT,
(GyHKIMOHAIBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reOMETpUYECKasi, ONTHYECKasi),
MU30MEpbI, TOMOJIOTHYECKHM DS, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEpKAIlHe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEpP, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCTMHEHUS; TEOpWHU, 3aKOHBI (mepuommveckuii 3akoH [[. . MenpaeneeBa, Teopusi CTpOEHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHUSI W TPEBpAIEHUS DSHEPTUH TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUs, JICKAIIUE B OCHOBE ITOHUMaHUSA
NPUYMHHOCTH M CHUCTEMHOCTHM XHWMHUYECKHX SBIICHHI; TMPEICTABICHUS O MEXaHU3Max
XAMHMYECKUX PpEaKUUid, TEPMOJAMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX UX
MPOTEKAHUs, O B3aUMHOM BIIMSHHH aTOMOB W TPYIIl aTOMOB B MoOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakromornueckue cCBeIeHUS O CBONCTBAX,
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCITOJIh30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON [EATENhbHOCTH YENIOBEeKa, OOIIMUX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METaHOJIa, epepadoTKu HedTH);

cOpPMUPOBAHHOCTh ~ YMEHHUH:  BBIIBISATH  XapaKTepHble  IpPU3HAKKM  TOHATHUH,
YCTaHaBIUBATh UX B3aUMOCBA3b, HCIIOJI30BAaTh COOTBETCTBYIOUIUE MOHSTUS IMPU ONMUCAHUU

COCTaBa, CTPOCHHMS U CBOMCTB OPTaHMYECKUX COCTUHEHHUI;

c(OPMHPOBAHHOCTH YMEHHIA:



MCII0JIb30BaTh XMMUYECKYIO CUMBOJIMKY Uil COCTABIEHUS MOJIEKYIISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTaBJIAITh YPAaBHEHUS XUMUUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaiaHca 3TUX pEaKIHid,
peakuuii MOHHOro OOMEHa NyTEéM COCTABJICHHMS HX IIOJHBIX M COKpAIUEHHBIX MOHHBIX
YPaBHEHUN;

H3TOTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HIUIIOCTpAllUM  HUX
XUMHYECCKOI'0 1 IPOCTPAaHCTBEHHOT'O CTPOCHUSA

c(OpPMHPOBAHHOCTh YMEHUIN: yCTAaHABIUBATh MPUHAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHUIO K ONpeAEIEHHOMY KJIacCy/TpyIile COeAUHEHNH, 1aBaTh UM
Ha3BaHUs N0 cucremarndyeckoid HoMmeHkiatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BAaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENICH OPraHMYeCKUX BEIIECTB (ITWUJIEH, alleTUJIeH, TOJyod,
TJIMIEPUH, OSTWICHTIUKONIb, (QeHoN, (OpMAIBICTHA, aleTalIbJCrH/l, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJ U JIpYTHE);

C(bOpMI/II)OBaHHOCTI) YMCHHA ONPCACIIATE BHUIA XAMHYCCKOM CBSI3U B OpPraHn4€CKux
COCIUHCHHUAX (KOB&J’ICHTH&H U MOHHAs CBA3b, 6- U T-CBA3b, BOAOPOAHAA CBSISL);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHATh IOJO0XKEHUS TEOPHUH CTPOEHUS OpPraHUYeCcKUX
BeniecTB A. M. bytiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOECHME, (U3MUYEeCKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJIKHHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX POPMYII;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEPXKJaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepPU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO  ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHHUE
POJYKTOB NEpepaboTKu;

c(OpPMHPOBAHHOCTD BIAJICHUs] CHCTEMOW 3HAaHMH O €CTEeCTBEHHO-HAYYHBIX METO/ax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c()OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITh OCHOBHBIC  OIEpalliil  MBICIUTEIBHON
NEATeTLHOCTH — aHaJM3 W CHHTE3, CpPaBHEHHE, 00O0OIIEHWE, CHUCTEMAaTH3alIUIO, BBISIBICHHUE
MPUYMHHO-CIIECTBEHHBIX CBA3EH — JUISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKLIMIA;

Cc(OPMHPOBAHHOCTb YMEHHUN: BBIABIATh B3aUMOCBA3b XUMHUUECKUX 3HAHUHN C TOHATHAMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TpPEAMETOB i Oojiee OCO3HAHHOTO



MNOHUMAaHHA CYHIHOCTH MATCpUAJIbBHOIO CAWMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA I10
OpFaHI/I‘IeCKOﬁ XUMHHU OJIA 00BACHEHUS U IMIPOrHO3UPOBAHUA HBJIGHI/Iﬁ, HMCEIOIHNX €CTECTBECHHO-

Hay4HYIO [IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHIA: IPOBOJUTH PACYETBl MO XUMHUYECKUM (QOpMylIaM H
YPaBHEHMSIM XUMHUYECKUX PEaKLHil C HMCIOJIb30BaHMEM (PU3MUYECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBL:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA 110 U3BECTHBIM MAacCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, aHAJIM3UPOBATh U OIICHUBATH C TIO3MIIHIA
9KOJIOTHYECKON 0e30MacHOCTH IOCJIEJACTBUS OBITOBOM U IMPOMU3BOJICTBEHHOM AESITENHLHOCTU
YeJIOBEKa, CBS3aHHOW C MepepadOTKOW BEIIeCTB, HCIOJIb30BATh MMOJyYCHHBIC 3HAHUS JUIS
IPUHITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKUUN
9KCIIEPUMEHT (TI0JTy4eHNE U U3yYCHUE CBOMCTB OPraHWYECKUX BEIIECTB, KAUeCTBEHHBIC PEAKIINU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M  KHUCIOPOJACOAEPKAIIMX OPraHWYeCKUX BEIIECTB,
pelIeHre OJKCIIEPUMEHTAIBHBIX 33/1a4 10 PACHO3HABAHHMIO OPraHWYECKUX BELIECTB) C
coOnrofieHeM IMpaBuwil  0€30MacHOro oOpalleHuss C  BEleCTBAMU M JJAOOPaTOPHBIM
obopynoBanueM, (GopMyIHpOBaTH LENb HCCIEIOBAaHUS, NPEICTABIATH B PA3IHYHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATh # OUCHUBATH UX JOCTOBCPHOCTD,

c(hOpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBuiIa SKOJIOTMYECKH LeJIeco00pa3HOro MOBENEHUS B OBITY M TPYHOBOM
JeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOIO JEUCTBUS Ha >KUBBIC OPraHU3MBI OIPEIEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areins [1/1K;

AHAJIN3UPOBATH HGJ’IGCOO6p&3HOCTB MMPUMCHCHU A OpTraHU4YCCKUX BC€IICCTB B
MMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATh 1IEJICHANPABICHHBIM TMONUCK XUMHYECKOH
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, HWHTepHeT u JApyrue), KpUTHUECKH aHATU3UPOBATH XMMHUYECKYIO
uH(popMalrio, mepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C IOCTABJIEHHOHN y4eOHOM
3a1auen.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OcCBOeHUS Kypca «OOmiass ¥ HEOpraHuyecKas XUMUS»
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTepUaIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y T03HABAa€MOCTH SIBJICHUM MPHUPOJbI, O MECTE€ W 3HAUCHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B PAa3BUTUHU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWU  PAlMOHAIBHOTO



IPUPOONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YelIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHON Cpefe;

BIQJICHAE CHCTEMOM XHMMHMYECKHX 3HAHHUH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIne
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, YJIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-atomMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa, THOpUAN3aIus
aTOMHBIX OpOWTaliel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIECHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, METaUIM4yecKas, BOJOPOJHAs),
KpUCTAJIJIMYECKAsT PELIETKA, XUMHUYECKasl PEaKLusi, pacTBOpP, 3JIEKTPOJUTHI, HEJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMs, CTENEeHb JHCCOLMALMM, BOJOPOIHBIM  IOKA3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOW 3PPEKT XMMUIECKON peakiiy, CKOPOCTh XUMUYECKOH
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs IJIEKTPOJUTHUYECKOU
auccouranuu, nepuoandeckuid 3akon [[.M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEILECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS SHEPIHMHM IIPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIUE B OCHOBE IOHMMAHUS IPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUUYECKHMX SIBJICHUI; COBPEMEHHbIE NPEJCTABJIECHUS O CTPOCHHUU BEUIECTBA HAa ATOMHOM,
VOHHO-MOJIEKYJIIPHOM M HAaJAMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXaHU3Max
XUMHYECKUX peakuu, TEPMOJUHAMHYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHHS, O XMMHUYECKOM PAaBHOBECHM, PACTBOPAX U
JHCTIEPCHBIX CcHCcTeMax; (PaKTOJOTHUECKHUE CBEICHHS O CBOICTBaxX, COCTaBe, IMOJNYUYCHUH U
0€30I1aCHOM MCII0JIb30BaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B OBITY M IMPAKTUYECKOH
JIESITEIbHOCTH YeJI0OBEKa, OOLINX HAayYHBIX IPUHLMIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN: BBISIBIISATH XapaKTEpHbIE MIPU3HAKU
MOHATUM, YCTAHABIIUBATh UX  B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHSA  IIpU
OINMCAaHUU HEOPTaHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUS UCIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY MJIi COCTaBJICHUS
dopMyn BEIIECTB W YypPaBHEHUM XHWMUYECKUX PEAKIUI, CUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

C(i)OpMI/IpOBaHHOCTI) YMCHHUA ONIPCACIAThL BAJICHTHOCTD U CTCIICHL OKUCIICHUSA XUMHWYCCKUX
9JICMCHTOB B COCIHMHCHMUAX, BUJ XHMHYECKON CBSI3U (KOBaHGHTHafl, HOHHAas, METalJIM4YeCKasd,
BO,Z[OpOI[HaH), THII KpI/ICTaHHI/I‘ICCKOﬁ pCIJ_IéTKI/I KOHKPETHOTO BCIICCTBA,

Cc(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(hOpMUPOBAHHOCTh YMEHUU: KIAaCCH(PUIIMPOBATh: HEOPTraHWYECKHUE BEIIECTBA 10 MX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IW4YHbIM IpHU3HAKaM (YHCIy U COCTaBYy pearupyrommx
BEIIIECTB, TEIUIOBOMY J((DEKTy peakiuu, H3MEHEHHI0 CTEeNeHEH OKUCIEHUS DJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaiu3aTopa W JPYrue); CaMOCTOATEIHHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU I KITacCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh ~ YMEHHS PacCKpbhIBaThb  CMBICI  IepuoAMYecKOoro  3akoHa /.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOUIYIO, OOBACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHIA: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XMMHYECKMX  3JEMEHTOB  IepBoro—uerBéproro mnepuogoB Ilepmonudeckoil  cucteMsl



.. MenneneeBa, HCIONb3Yys IOHATUA  «IHEPIreTUYECKUE YPOBHHU», «HEPreTUYECKUE
OJYPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIN», «OCHOBHOE M BO30Y)KIEHHOE SHEPreTHYECKHE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX DJIEMEHTOB U
UX CcoelMHEHWW 1o mnepuoaam u rpynnam Ilepuogmueckoit cucremsl [l. M. Menneneena,
BaJICHTHBIC BO3MO>KHOCTHU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh ~ YMEHHI1: XapakTepHU30BaTh (ONMUCHIBATh) OOMIME XUMHUYECCKUE
CBOMCTBa BEIICCTB Pa3IUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE T€HETHYECKON CBSI3U
MG)KI[y HeOpFaHquCKHMH BC€IICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIJ_II/IX XUMHUYCCKUX
peaKIuii;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIyii TOCPEACTBOM COCTABIICHHS AJICKTPOHHOTO OajlaHCa 3TUX PEaKUWi; peaKIuid HOHHOTO
oOMeHa MyTEM COCTABICHHSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHWI; peakuuit
THAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHUYECKHX
peakuMii ¢ y4€TOM HX DHEPreTHUYECKUX XapaKTEpUCTUK, XapaKTep H3MEHEHUs CKOPOCTHU
XUMHYECKOH PEaKIHUU B 3aBUCHMOCTH OT Pa3jIMYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEIICHUS
XMMHUYECKOI'0 paBHOBECHUS II0]] BIMSHUEM BHEIIHUX Bo3aeicTBull (mpunuun Jle Illarense);

C(i)OpMI/IpOBaHHOCTL YMCHHSA XapaKTCPU30BATh XUMUYICCKHUEC PCAKIUU, JICI)KAIIUC B OCHOBC
MNPOMBIIIJICHHOI'O  TTOJTYYCHHA CGpHOfI KHUCJIOThI, aMMMHaKa, O6HII/IC HAaYYHBIC MPHHIMAIIbLI
XUMHYCCKUX TIPOU3BOJCTB; I_ICJ'ICCOO6pa3HOCTB IMPUMCHCHUA HCOPTaHUYCCKUX BCHICCTB B
IMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHUA COOTHOIICHUA PUCK-II0JIb3a,

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMOM 3HAHUN O METOJaX HAYYHOTO TO3HAHUS SIBICHUN
npupoabl — HaAOMIOJeHHWe, U3MEpEeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaxX, YMEHHS MPUMEHATH 3TU 3HAHUSA TMpHU
DKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUECKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTb YMEHUS BBISBIIATH B3aUMOCBS3b XMMHUYECKUX 3HAHUN C MOHATUAMH U
NPEJCTAaBICHUSIMU  IPYTMX E€CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHUMAaHMs MaTepUaIbHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATHUI «MaccoBas
JIOJISl BENIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPAIIMs»;, MAcChl BEIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OHOTO U3 YUAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO d(PdeKTa peakinu; 3HAYCHUsT BOJOPOJHOTO MTOKA3aTelsl paCTBOPOB KHCIIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOMUYECTBA BEIECTBA)
NPOIYKTa PEaKIMH, €CIIU OHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PAcTBOpA C ONpEACIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JIaHO B HU30BITKE (MMEET MpHUMECH); JOJIU
BBIXO/Ia MIPOYKTA PEAKINU; O0bEMHBIX OTHOIICHHI Ta30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITENILHO TUIAHUPOBATh U MPOBOJAUTH XUMHUUYECKUN
IKCIEPUMEHT (IIPOBEACHUE PEAKIM HOHHOTO 00OMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIUIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO HHIUKATOPOB,
U3y4eHHE BIUSHHUS pPa3INYHBIX (HAKTOPOB HAa CKOPOCTh XHMHYECKOH pEakIuu, pelIeHUe
AKCIIEPUMEHTATBHBIX 3a/1a4 1Mo TemaMm «Metamib» u «HemeTamisl»y) ¢ cOON0IeHUEeM TPaBUI
Oe3omacHOTO OOpalieHuss ¢ BEIIeCTBAaMU M JabOpaTOpHBIM 000pymOBaHHEM, (HOPMYIUPOBAThH



LeNb HCCIENOBAaHUS, MPEACTABIATh B pa3IUYHOM (QopMe pe3yabTaThl

AHAJIM3UPOBATh U OLUCHUBATH X JOCTOBEPHOCTD,

9KCIIEPUMEHTA,

c(hOpMHUPOBAHHOCTh YMEHHMI: COOIIOIaTh MpaBWiia MOJIb30BAHUS XUMHUECKON MOCYAON U
nabopatopHbIM 000pyIOBaHNUEM, OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH LIeJIecOo00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IIENIAIX COXPAHCHUS CBOETO 3/I0POBBS,

OKpYyXKarolien MPUPOIHOM Cpelbl u TOCTUKCHHS
pPa3BUTHS, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JICUCTBHS
ornpeAenéHHBIX HEOPTaHUYECKUX BEIECTB, MoHUMas cMmbici nokazarens [11K;

Ha

eé
JKHUBBIC OpI‘aHI/ISMBI

YCTOMYHUBOTO

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IICJICHANPABICHHBI MOUCK XHUMHUYECKOU
UHPOpPMALUK B Pa3IMYHBIX MUCTOYHUKAX (HaydyHas W ydeOHO-HaydHas JUTEparypa, CpeAcTBa
MaccoBoil uH(popmanuu, MHTepHET W Apyrue), KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopManuio, nepepadaTeiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHOW Y4eOHOMH

3aJiauen.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne|| HaumeHnoBaHue pa3ziesioB U TeM KonuuectBo yacos | DNeKTPOHHBIE
n/m HPOrpaMMbI Bcero|Kontponsabie||[IpakTnyeckue (mappoBeie)
PaBoOTH paBoTH o0pa3oBaresbHbIE
pecypcsl
Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHHU
1.1|[Ipeamer opranndeckoit xumun. || 17 0 0
Teopust cTpoeHuUs1 OpraHMUECKUX
coenuHeHuii A. M. Bytneposa
‘I/ITOFO 0 pa3fery H 17 H
‘Pa3ne.11 2. Yraesoaopoasl
2.1|IIpenensHble YyTIeBOAOPOIBI — 9 1 0
QJIKAaHBI, TUKIOATKAHEI
2.2 ||HenpenenbHbIE YTIEBOIOPOIbIL: 19 1 1
QJIKCHBI, AJIKaTUCHBI, aJTKUHBI
2.3||ApomMaTHyecKue yriieBo0POIbI 10 1 0
(apensr)
2.4|[TpupoHbIE UCTOYHHUKH 4 0 0
YTIIEBOAOPOIOB M HX
nepepaboTka
2.5|l"anoreHnpous3BoIHbIC 6 1 0
YTIIEBOAOPOIOB
‘I/ITOI“O 0 pa3jerny H 48 H

‘Pame.n 3. Kuciaopoacoaepxamiue oprann4ecKkue coeJuHeHUs

‘3.1HCHI/IpTI>I. ®deHon H 15 H 1 H 1 H
3.2||KapOoHmbHBIC COCTUHEHUS: 35 2

QIBJICTU/IBI U KETOHBI.

Kap6onoBsie kucinotel. CloKHbIE

s¢upsl. XKups
‘3.3HVFJICBOI[H H 17 H 2 H 1 H




Ne || HanMeHOBaHME pa3ienoB U TEM ‘ KoanuectBo yacos ‘ DNEeKTPOHHBIE
n/m HpOrpaMMbl Bcero|[Kontponsubie|[[IpakTinueckue (mudpossie)
paBGOTEI paBOTHI o0Opa3oBaTenbHbIC
pecypcbl
‘HTOFO o pazjaeny H 67 H ‘
‘Paaueﬂ 4. A3oTcoaep:kaliue opranHnveckue coeuHeHust ‘
‘4.1 HAMI/IHH. AMHHOKHUCIOTHI. benku H 30 H 1 H 2 H ‘
|I/IT0ro 0 paseny “ 30 “ ‘
|Pa311e.11 5. BbICOKOMOJIEKYJISIPHbIE COCTUHECHUS ‘
5.1||BeicokomoneKysipHbIe 8 0 1
COETMHEHUS
‘I/ITOFO TI0 paserny H 8 H ‘
OBIIEE KOJIMYECTBO YACOB 170 10 10
[10 ITPOI'PAMME
11 KJIACC
Ne | HaummeHoBaHue pa3ienoB U TEM KonnuectBo yacos DNEeKTPOHHBIE
n/n IpOrpaMMel Bcero| Kontponsusie |IIpakTuyeckue (umdposere)
PABOTEI PaBOTEI o0Opa3oBaTenbHbIC
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 |Crpoenue aroma. [lepuoguueckuii| 11
3akoH u [lepuoanueckas cuctema
XUMHYECKHUX 3jieMeHToB J[. 1.
MenneneeBa
1.2 |Ctpoenue BemiecTna. 18 1
MHoroo6pasue BeuecTB
1.3 | Xumuueckue peakiuu 36 1 3
Hroro no paszneny 65
Pa3nes 2. Heopranmyeckasi XuMust
2.1 |Hemeramubl 54 3
2.2 |Metamibt 38 2
Hroro 1o pasneny 92
Pazgea 3. Xumus u :Ku3Hb
3.1 |Meroabsl HO3HAHUA B XUMHUH. 13
XUMUS U )KU3Hb
Hroro 1o pasneny 13
OBIIEE KOJIMYECTBO YACOB IIO | 170 4 8
[TPOTPAMME
IMOYPOYHOE IINIAHUPOBAHHE
10 KJIACC
Ne | Tema ypoxka KoaunuectBo yacos | [Hara | DJEeKTpOHHBIE IUPPOBBIE




/11

Bcero

KonTposibHbIe
paboThI

[Ipakt
HYECK
ue
pabor
BI

W3Y4YCHUS

o0pazoBaTenbHBIE PECYPCHI

[Ipenmert n
3Ha4YEHUE
OpraHN4eCcKon
XUMHAH

https://m.edso0.ru/48G4H34K4

[IpencraBnenue o
MHOT000pa3uu
OpraHUYECKUX
COCIMHCHUI

bu6nmoreka IIOK
https://m.edso0.ru/3686e6f5

DNEeKTPOHHOE
CTpOCHHE aToMa
yriaepoaa
(ocHOBHOE U
BO30YKIEHHOE
COCTOSIHHS ).
BanentHeie
BO3MOYXHOCTH
aToMa yriepoja

https://m.edsoo0.ru/0DI6T8LIR

XnmMuueckas
CBSI3b B
OpraHUYECKUX
COCIMHEHMSIX.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

https://m.eds00.ru/C42CCDY5S

Teopus crpoenus
OpPraHUYECKUX
COeIMHEHMH A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Teopus crpoeHus
OpPraHUYECKUX
COEUHEHM A.
M. bytneposa

bubmuoreka [{OK
https://m.edso0.ru/9e595cbh8

Buael nzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHA
S,

https://m.edsoo0.ru/GN3QZ8AHX

OcHOBHBIE
KJIaCChI
OpraHNYeCKHUX
COCIUHCHHUI.
I'omonorunueckue
pAabl

but6mmoreka [IOK
https://m.edso0.ru/b0e61661

ONEeKTPOHHBIE

bubnunoreka LIOK



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/b0e61661

n/n

Tema ypoka

KomnuectBo yacos

Bcero| KonTponbHbie

paboThl

IIpakr
UYeCcK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

3¢ ekt B
MOJICKYJIax
OpraHUYECKUX
COETUHEHUN

https://m.edso0.ru/b0e61661

10

DJIEKTPOHHBIE
3¢ ekt B
MOJIEKYJIax
OpraHUYECKUX
COCTUHEHUN

bu6nmoreka [IOK
https://m.edsoo.ru/b0e61661

11

[IpencraBnenue o
KJ1accu(UKauu 1
CUCTEMaTUYECKast
HOMEHKJIAaTypa
(IUPAC)
OpPraHUYECKUX
BELICCTB

https://m.edsoo.ru/P6AQNQOU22

12

Knaccudukanms
peakuuii B
OpraHNu4eCcKou
XUMUU

https://m.edsoo.ru/M5DJY MPOM

13

Knaccudukanus
peakuuii B
OpraHv4eCcKon
XUMUHU

bubmuoreka [{OK
https://m.edsoo.ru/ba5706aa

14

OKuCIUTENTHHO-
BOCCTaHOBUTEIIbH
bI€ PEAKIINU B
OpraHu4eCcKOu
XUMUHT

bubmmoreka IIOK
https://m.edsoo.ru/ba5706aa

15

Pemrenue 3anau
Ha YCTaHOBJICHUE
dhopmyn
YIJIEBOIOPOAOB

16

Pemenne 3amaq
Ha YCTaHOBJICHUE
dhopmyn
YIJIEBOJOPOAOB

17

CucreMaTu3anus
1 00001IEeHNE
3HAHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

18

AJKaHBbI:
TOMOJIOTUYECKUU
psia, obmas

https://m.edsoo.ru/SHWFWZ174



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174

n/n

Tema ypoka

KomnuectBo yacos

Bcero| KonTponbHbie

paboThl

IIpakr
UYeCcK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

opmyua,
HOMCHKIJIaTypa U
usomepus,
OJICKTPOHHOC U
IIPOCTPAaHCTBEHHO
€ CTPOCHUC
MOJIEKYJI

19

duznueckue u
XUMUYECKUE
CBOMCTBA aJIKAHOB

https://m.edso0o0.ru/GVELNQJ3X

20

XHUMHUYECKHE
CBOICTBA AJIKAHOB

bubmuoreka [IOK
https://m.edsoo.ru/3137711c

21

Haxoxnenue
aJKaHOB B
IPHUPOJIC.
Crioco05b1
MOJTY9ICHUS U
MIpUMEHEHNE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXI1Z

22

Pemenune 3aga4d u
BBITIOJIHEHHE
YIpaKHEHUH 110
TeMe "AJKaHb!"

bubmmoteka IIOK
https://m.edsoo0.ru/259b0a5b

23

[uknoankaHsl:
obmas hopmyrna,
HOMEHKJIaTypa U
HU30MepHs,
0COOCHHOCTH
CTPOCHUS

https://m.edso0o0.ru/Q4B59001A

24

[{ukmoankaHbl:
XAMUYCCKHE
CBOMWCTBA,
CITOCOOBI
MOJTyYSHUS U
MIPUMEHEHHE

bub6mmorekxa [IOK
https://m.edso0.ru/156730d2

25

Pemenue
pacuéTHBIX 3a1a4
Ha ONpeleTIeHue
MOJIEKYJIIPHOU
hopmyIbI
OpPraHUYECKOTO
BEILIECTBA 110
MacCOBBIM J0JSIM

https://m.edsoo0.ru/ED66JALEK



https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/ED66JALEK

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

aTOMOB
9JIEMEHTOB,
BXOJSIINX B €T0
COCTaB.
CucremMaTH3anus
U 00001IEeHNE
3HAHUH T10 TEME

26

KoHntposbHas
pabora Nel

" AnKaHsl,
AKIOATKAHE!"

27

AJIKEHBI:
TOMOJIOTHUECKUN
psin, obmras
opmyua,
HOMEHKJIATYpa,
NEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTPOCHHUE
MOJIEKYI.
CrpykrypHas u
LUC-TpaHC-
H30MepHUs
aJIKEHOB

https://m.edsoo.ru/NCGOE2K0J

28

dusnyeckue u
XUMUYECKHE
CBOMCTBA
AJIKEHOB.
[IpaBuno
MapkoBHHMKOBa

https://m.edso00.ru/6 XZHRIRTW

29

XUMHUYECKUE
CBOICTBA aJIKCHOB

bubmuoreka [{OK
https://m.edso0.ru/21069ccd

30

Crioco0b1
MOJIYYEHUS U
IIpUMEHEHNE
AJIKCHOB

https://m.edso0.ru/YSODCR6ZN

31

IIpaxTrueckas
pabora Ne 1 mo
teme "[lonyyenue
STUJIEHA U
U3Y4YEHHE €r0o
CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

32

Pemenue

https://m.edsoo.ru/ XYWNMAYNA



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA

No Tema ypoka KomnuectBo wacos Hara DIEeKTPOHHBIE U POBBIC
n/n Beero| Kontporbhsre| TTpaxr| H3Y1CHHA o0pa3oBaTelIbHbIE PECYPChI
paboThl HWYECK
ue
pabor

bl

pacuy€THBIX 3a/1a4
Ha ONpeieTIeHue
MOJIEKYJISIPHOM
hopmyIbI
OpraHU4eCcKOro
BEILIECTBA

33

AJKaaueHsl:
CONPSIKEHHBIE,
M30JIUPOBAHHbIC,
KyMYJIHUPOBAHHbBIC
. OcobenHocTH
3JIEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

34

XnuMuyeckue
CBOMCTBa
CONPSKEHHBIX
JINEHOB

https://m.edsoo0.ru/M356GLRBE

35

CnocoObl
MOJIy4YEHUA U
MIPUMEHEHNE
aJIKaJIleHOB

https://m.edsoo0.ru/KT8M1N272

36

[Tonumepusanusi.
Kayuyk. Pe3una

37

ANKUHBIL:
TOMOJIOTHYECKHI
psia, obmas
opmyua,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpoeHue
MOJIEKYII,
¢buznueckue
CBOMCTBa

https://m.edsoo.ru/N65WYKD93

38

XUMHUYECKUE
CBOICTBa
AIIKUHOB

https://m.edsoo.ru/MQ7A03SUC

39

XUMHYECKHE
CBOMCTBA
AJIKUHOB

but6mmoreka [IOK
https://m.eds00.ru/23493a93

40

KauectBeHHEBIE
peakuuu Ha
TPOMHYIO CBSI3b

https://m.edsoo0.ru/45UN142UY



https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/45UN142UY

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

41

CnocoObl
MOJIYYCHUS U
[IPUMEHEHUE
AJIKMHOB

https://m.edsoo.ru/SYL7VWAMA

42

Pemrenue 3agau:
pacu€rsl 110
YPaBHEHUIO
XUMHYECKOM
peakuuu

https://m.edso0.ru/Q7XMPZSRF

43

Cucremaruzanus
U 0000111EeHNE
3HAHUH 110 TEME

https://m.edsoo.ru/19DNOP1NS8

44

Cucremaruzanus
U 00001EeHNE
3HAHHUH 110 TEME

45

KoHntponbHas
pabota Ne2 o
Teme "AJIKEHBI,
aJIKaJIMeHbI,
AIKUHBI"

46

ApeHsr:
TOMOJIOTUYECKHM
psn, oOras
hopmysra,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTPOEHHE
MOJIEKYJ OeH3071a
Y TONyoJIa, UX
¢buznueckue
CBOMCTBA

https://m.edsoo.ru/\WVNGDLBK5D

47

ApeHsl:
TOMOJIOTUYECKU I
psi, obmas
opmyua,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOCHHUE
MoJIeKy OeH3o0ma
U TOJIyoJIa, UX
¢buznyeckue
CBOICTBA

bubmuoreka [{OK
https://m.edso0.ru/a92a7094



https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/a92a7094

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK

uc

pabor

bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

48

XuMHUeCcKue
CBOICTBA apEHOB:
peakiumn
3aMEeILeHUs

https://m.edsoo.ru/FCNHX9WY1

49

XuMmudeckue
CBOMCTBA apEHOB:
peakuu
MIPUCOCTUHECHHS,
OKHCJICHHE
TOMOJIOIOB
OeH3o0m1a

https://m.edsoo.ru/CSBNGDUCS

50

OcobenHoctu
XUMHUYECKUX
CBOWCTB CTHpOJIA

https://m.edsoo0.ru/F2K2CB5PG

o1

Pemenne
pacu€THBIX 3aJ1a4
Ha OIIpe/IeIICHUE
MOJIEKYJIIPHOU
(bopMyIibL
OpraHUYeCKOro
BEILIECTBA

https://m.edso0.ru/QFKSRGCXW

52

Crioco0n1
MOJTyYeHUS U
IIPUMEHEHUE
apeHoB

https://m.edsoo.ru/2VKLXNJZ4

53

I'eneTnueckas
CBSI3b MEXKITY
pa3IUYHBIMU
KJlaccaMu
YIJIEBOJOPOAOB

https://m.edso0.ru/1IX70M5T7F

54

Pacuérnl 1o
YpaBHEHUSIM
XHUMHYECKHX
peaKkuuid.
CucreMaTu3anus
1 00001IEeHNE
3HAHUH 110 TeMe

https://m.edso0.ru/9VBZTY4PI

55

KonTponbnas
pabota Ne3 mo
teme "ApeHsr"

56

[Tpuponueiii ras.
ITonyTHble
He(TsIHBIE Ta3bI

https://m.edsoo0.ru/CK1CUWWEN



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

S7

KamenHslii yrois
U IPOAYKTHI €T0
nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

58

HedTb 1 ciocoOb1
e€ mepepaboTKH.
IIpumeHeHue
MIPOAYKTOB
nepepadboTKu
HetH

https://m.edsoo.ru/OREQY2CYG

59

I'emeTnueckas
CBA3b MEXAY
pa3IMYHBIMHU
KJlaccaMH
YIJIEBOAOPOJOB

https://m.edsoo.ru/HO22U8ZHE

60

l"anorenonpousso
JTHBIE
YTJIEBOJOPOOB:
JJIEKTPOHHOE
CTPOECHHE;
peakuuu
3aMEICHUS
rajoreHa

https://m.edso00.ru/XX94BSSGR

61

l"anorenomnpousso
JHbIC
YII1€BOAOPOIOB:
JJIEKTPOHHOE
CTPOECHHE;
peakuuu
3aMeLIEHUs
rajoresHa

bubmuoreka [{OK
https://m.edsoo.ru/82b4d759

62

[erictBue
1meno4en Ha
raJIOT€HITPOU3BOJ]
HBIE.
BzaumopeiictBue
JIMTaJoreHaaIKaHo
B C MAarHUEM U
IIUHKOM

https://m.edsoo0.ru/FF11CTOKA

63

CucreMaTu3anus

1 00001IEeHNE

3HAHUH 110

paszmeny

" n
VYrieBo1opoasl

https://m.edsoo0.ru/6 XBYFOLLD



https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

64

CucreMmaTu3arnus

1 00001eHne

3HAHUH 110

pasueny

" n
VYri1eBo10pObI

bubnunorexa LIOK
https://m.edsoo.ru/20e89f22

65

KoHntposbHas
pabota Ne4 o
TeMe
"YraeBogopo b

https://m.edso00.ru/EJH90TT50

66

[Ipenenbuble
OJTHOATOMHBIE
CIUPTBHIL:
TOMOJIOTHUYECKUI
psin, obmras
opmyua,
CTpOEHHE
MOJIEKYIL,
u3oMepus,
HOMEHKJIATypa,
KJ1acCupuKaus,
¢busnueckue
CBOMCTBA

https://m.edsoo.ru/I9NSKPMLB

67

XnMuyeckue
CBOMCTBA
MpeeTbHBIX
OJIHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

68

XuMuyeckme
CBOMCTBA
MpeETbHBIX
O0JIHOATOMHBIX
CIIUPTOB

but6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

69

Crioco0b1
MOJIYYEHUS U
IIpUMEHEHNE
O0JIHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

70

[Tpocteie a¢upsr:
HOMEHKJIATypa U
nu3oMepus,
0COOCHHOCTH
(hbUBUYECKUX U
XUMHUYCCKUX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

71

Pewmenue 3anau u
BBIITOJIHEHUE
YIPaKHEHUH 110
teme "Crnupthsr”

72

MHoroaToMHBIE
CIIUPTHI:
STHJIEHTIUKOIb U
TJIALEPHH, UX
(buznvecKue u
XAMUYCCKHE
CBOMCTBa

https://m.edsoo.ru/KMYAEB5AX

73

Crioco0n1
MOJTyYCHHUS U
IIPUMEHEHHUE
MHOT'0aTOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

74

DeHO: CTpOEHUE
MOJIEKYJIbI,
¢buznueckue
CBONCTBA.
ToKkCHYHOCTH
¢benona

https://m.edso00.ru/0117TP1EX

75

XUMHYECKHE
cBoiicTBa (heHomna

https://m.edsoo.ru/DRURODFRJ

76

Crioco0n1
MOJTyYCHHUS U
IIPUMEHEHUE
¢denona

https://m.edso0.ru/60B9BOAKU

77

IIpaxTrueckas
paborta Ne 2.
Pemenue
AKCIIEPUMEHTAIbH
BIX 33Ja4 10 TEME
"CnupTsl 1
¢benomnsr"

https://m.edso0.ru/SHIGNHMGK

78

Pemenne 3amau n
BBITTOJIHEHUE
YIPaXHEHUH 110
teMe "CnupTel U
dhenomsr"

79

CucreMaTu3anus
1 000011IeHNE
3HAaHUH 110 TEME

https://m.edso0.ru/J7BOOOWB6



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6

No Tema ypoka KomnuectBo wacos Hara DIEeKTPOHHBIE U POBBIC
/i H3y4YCHUS o0pa3oBaTeNnbHBIC PECYPCHI

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

80 |KonTponbHas 1 1
paborta Ne5 mo
teme "Crnuptsl”

81 |Ampaeruasl u 1 https://m.edsoo.ru/DHUDYUVGN

KETOHBI:
JIEKTPOHHOE
CTPOCHHE
KapOOHUIIHLHOM
TPYIIIIbI,
FOMOJIOTHYECKHUE
pAIBI, 001Iast
opmyua,
HU30MEpHS U
HOMCHKJIATypa

82 | Anpaerunel u 1 bu6nmorexa LIOK

KCTOHBI: https://m.edsoo.ru/b139beaa
ANEKTPOHHOE
CTPOCHHE
KapOOHMIIbHOM
TPYIIIBI,
FOMOJIOTHYECKHE
pszbl, oOmIas
(opmyuna,
U30MepHUs U
HOMEHKJIATypa

83 |Ampaeruasl u 1 https://m.edsoo.ru/FTMHFTV8V
KETOHBI:
¢buznyeckue
CBOMCTBA;
peakiuu
MIPUCOETUHEHUS

84 | Xumnueckue 1
CBOMCTBA
aJIbIETUIOB U
KETOHOB

85 | Xumuueckue 1
CBOMCTBaA
aIbIETUI0B U
KETOHOB

86 |Peakiun 1 https://m.edso0.ru/MT7LK3HUT
OKHUCJIICHUA U
KAa4CCTBCHHBIC
peaknuu
QJIBJCTUIOB U



https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

KE€TOHOB

87

CnocoObl
MOJTyYCHUS
AJIbACTUI0B U
KETOHOB

https://m.edsoo.ru/KOSEDOZNC

88

[IpakTnueckas
pabota Ne3
"Ilonyuenue
arerona"

89

Pemenue 3agayu u

BBIIIOJIHEHUE
YIPAKHEHUH 110

TeMme "AJbIeruanl

U KETOHBI"

90

OIHOOCHOBHEIE
npeebHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTH
CTPOCHHS MX
MOJIEKYIT

https://m.edsoo0.ru/SAG3MM12R

91

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
¢buznyeckue
CBOMCTBa

https://m.edsoo.ru/88RK8HSL4

92

XuMuyeckme
CBOMCTBa
MpeACITbHBIX
OJHOOCHOBHEIX
KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/FG799CL7C

93

OcobenHoctr
CBOWCTB
MYypPaBbUHOHN
KHCIIOTHI.
MHoroo6pasue
KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4Z0O

94

[IpakTnueckas
pabota Ne4
"Ilony4yenue



https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ

No Tema ypoka KomnuectBo wacos Hara DIEeKTPOHHBIE U POBBIC
/i H3y4YCHUS o0pa3oBaTeNnbHBIC PECYPCHI

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

YKCYCHOM
KHUCJIOTBI U
n3ydyeHue eé
CBOMCTB"

95 |OcobenHocTH 1 https://m.edso00.ru/PO7B20AZG
CBOWCTB:
HeMnpeeIbHbIX U
apOMaTHIECKHX
KapOOHOBBIX,
TUKApOOHOBBIX,
THUAPOKCUKAapOOHO
BBIX KHCIIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHCIIOT

96 |IIpencraButenu 1
BBICIIIMX
KapOOHOBBIX
KHCJIOT

97 |IlonsTue o 1 https://m.edsoo.ru/ASMQKWR52
IIPOU3BOJHBIX
KapOOHOBBIX
KHUCJIOT

98 | ®yHKIMOHAIBHBI 1
€ MPON3BO/THBIE
KapOOHOBBIX
KHCJIOT

99 |Cnoco0sr 1 https://m.edsoo.ru/ZY83U872I
MOJIy4eHUS U
IIpUMEHEHNE
KapOOHOBBIX
KHCIIOT

100| [TpakTrueckas 1 1
pabota Ne5
"[Tonyuenne
sTunanerara"

101| Perrenue 3agau u 1
BBIIIOJTHEHHE
YIPaXHEHUH 11O
TeMe
"KapOoHoBbIe
KHCIIOTHI"



https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

102

KoHntposbHas
pabota Ne6 mo
TeMe
"KapOoHoBbIe
KHUCJIOTHI"

103

Crnoxuble 3upsbL:
TOMOJIOTUYECKHH
psin, obrras
opmyua,
M30MEpHs U
HOMEHKJIaTypa

https://m.edsoo0.ru/4AC5QIMALE

104

dusnyeckue u
XUMHUYECKHE
CBOMCTBa 3(UPOB

https://m.edsoo.ru/TCJIGEW2K6

105

Pemienue
pacu€THBIX 3a/1a4:
10 YPaBHEHUIO
XAMUYECKON
peakiuu, Ha
onpenerneHue
MOJIEKYJISIPHOM
bopMmyIbI
OpPraHUYECKOTO
BEIIECTBA

https://m.edso0.ru/K51200HVD

106

IIpaxTrueckas
paborta Ne 6.
Pewmenue
AKCIIEPUMEHTAIbH
BIX 33Ja4 10 TEME
"Kap6oHoBbie
KHCIIOTBHI.
CnoxHsle

s¢upsr"

https://m.edso00.ru/OGEJG1Z60Q

107

XKupsl: ctpoeHue,
¢buznueckue u
XUMHYECKHE
CBOMCTBA
(runpoinus)

https://m.edso0.ru/9SIVVGAD3

108

OcoOenHoctu
CBOWCTB KHUPOB,
coJiepaKaIInx
OCTaTKH
HCMIPCACIIbHBIX
AKHUPHBIX KUCIIOT

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

109

Kups1 B npupone

bubnunorexa LIOK
https://m.edso0.ru/b0331922

110

Mpg11a Kak coJim
BBICIIIMX
KapOOHOBBIX
KHUCJIOT, X
MOIOIIIEE
JIEUCTBUE.
ITonstue o
CHHTETHYECCKHUX
MOJOILIMX
cpenctax (CMC)

https://m.edsoo.ru/YPLLO9UE7

111

I'eneTnyeckas
CBSI3b
YIJI€BOJOPOOB U
KHUCJIOPOJCOAEPK
ammx
OpraHU4eCKHUX
BEILIECTB

https://m.edsoo.ru/A8FI5XVSU

112

Pacuérnl 1o
YpPaBHEHUAM
XUMHUYECKUX
peakuuii

https://m.edsoo.ru/LZ5VLL2BX

113

CucreMarusaus
1 000011IeHNE
3HAHUH 10 TEME

https://m.edso00.ru/SSWM8F7D7

114

CucremMarusanusa
1 000011IeHNE
3HAHUH 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/f8eaf2eb

115

KoHntponbHas
pabota Ne7 o
teme "XKupsr"

116

Oobmas
XapaKTePUCTHKA
yTJIEBOJIOB H
KJIaccupuKaIms
yTJI€BOIOB (MOHO-
, - 1
MOJIMCaxapu/Ibl)

https://m.edsoo0.ru/01RIX8HGR

117

MoHocaxapubl:
dbuzmveckue
CBOWCTBA U
HaXO0XJCHHE B

https://m.edsoo.ru/SDKMBGIF6



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

IPUPO/IC

118

JInneiinpie u
[AKIAYECKHE

CTPYKTYpBI

119

[Ipumenenue
TJIIOKO3bI, €€
3HA4YEHHE B
KU3ZHEICSITEIIBHOC
THU OpraHuszma

https://m.edso0.ru/6LS9BLN9O

120

XHUMHUYECKHUE
CBOICTBa
MOHOCaxapu10B

121

XHUMHYECKHE
CBOICTBa
MOHOCaxapu10B

122

Jucaxapubr:
caxaposa,
MaJlbT03a U
JIaKTO3a.
Haxoxnenue B
MPUPOJE U
IIPUMEHEHNE
JIMCAaxXapuI0B

https://m.edsoo.ru/0YDXJOOUH

123

[Tonucaxapuer:
CTPOCHHE
MaKpOMOJIEKYI,
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MIpUMEHEHNE

https://m.edso0.ru/52Z6 UKUNG

124

IIpaxTrueckas
pabota Ne7
"T'unponus
KpaxMmana'

125

Pemenne 3amau n
BBIIIOJTHCHUE
YIPaXHEHUH 110
TeMe "YriaeBoabr"

126

KonTponbHas
pabota Ne8 mo
Teme "YrieBosl"

127

ITonsTue 00
HCKYCCTBEHHBIX

https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

BOJIOKHax

128

Pemenue
pacyeTHBIX 3a/1a4
Ha OIPEIEIIEHUE
JIOJIM BBIXOZIa
MPOAYyKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MOKHOT'O

https://m.edsoo.ru/FVO99R8JH

129

Pemenne
pacyeTHbIX 3a/1a4
Ha OIpEIEIICHUE
JIOJIM BBIXOZ1a
MPOAYyKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MOKHOT'O

bubnunoreka LIOK
https://m.edsoo.ru/7fde47ef

130

CucreMaTu3amnus
u 0000IeHue
3HAHUH 110
pazneny

https://m.edsoo.ru/YTA71S0GH

131

CucremMaTu3anus
1 000011IeHHE
3HAHUH 110
pazneny

bubmmoteka IIOK
https://m.edso0.ru/08d4364c

132

KonTponbHas
pabota Ne9 mo
TeMe
"Kucnoponconep
xKarue
OpraHuyecKue
coeIMHEeHUS "

https://m.edso0.ru/40ZT3216M

133

HI/ITpOCOe,Z[I/IHCHI/I
A

134

HI/ITpOCOe,Z[I/IHCHI/I
A

135

AMWHEBI:
KIacCUpUKALIUS,
CTPOCHHE
MOJIEKYI, 001Ias
(opmyuna,
HU30Mepus,
HOMEHKJIaTypa U

https://m.eds00.ru/64T9T102ZV



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

¢buznyeckue
CBOICTBa

136

AMMHEBI:
KJIacCU(UKALIUS,
CTPOCHHUE
MOJIEKYJI, 001I1ast
opmyua,
H30Mepus,
HOMEHKJIATypa U
¢buznyeckue
CBOMCTBa

bu6nmoreka [IOK
https://m.edsoo.ru/efa7e6ca

137

XuMuyeckne
CBOMCTBa
amdaruaecKkux
aMHHOB

https://m.edsoo.ru/MYC4DL1GD

138

AHnnuH:
CTpPOCHHUE
aHWJINHA,
0COOCHHOCTU
XHUMHYECKHX
CBOMCTB aHHINHA

https://m.edsoo.ru/FRTQ7TUDA

139

AHunmH:
CTPOECHHUE
aHUJINHA,
0COOEHHOCTHU
XUMHYECKHAX
CBOMCTB aHMJINHA

bubmmoteka IIOK
https://m.edsoo.ru/39cd21f1

140

CrniocoOsr
MOJTYYCHUS U
MIPUMEHEHUE
anupaTUIECKUX
aMHUHOB

https://m.edsoo.ru/LCF82MVKH

141

JlnazocoeIMHEHU
A

142

Pemenue 3amau u
BBIIIOJTHEHUE
YIPA)KHEHUH 110
Teme "AMuHE"

143

AMMHOKHCIIOTEL:
HOMEHKJIaTypa U
HU30Mepus,
¢buznyeckue
CBOICTBA.

https://m.edso00.ru/ROIQFGFVC



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbusie
paboThl

IIpakr
NYECK

uc

pabor

bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

OtaenpHbIe
MPEJICTAaBUTEIH Ol
AMUHOKUCIIOT

144

AMHUHOKMCIIOTHI:
HOMEHKJIaTypa 1
HU30MEepHs,
buznveckue
CBOICTBA.
OtnenbHbBIE
MIPEACTaBUTENH 0.
aAMHHOKHUCJIOT

bubnunoreka LIOK
https://m.edsoo.ru/d1773e80

145

XuMuyeckne
CBOMCTBa
AMHUHOKHCIIOT, UX
OHOJIOTMYECKOE
3HaYCHHE
AMHHOKHCJIIOT.
Cunres u
THIPOITU3
IIENTHIOB

https://m.edso0.ru/16QZ981XZ

146

XnMuyeckue
CBOMCTBA
AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE
3HAYEHHE
AMUHOKHCJIOT.
Cunres u
TUAPOIHU3
MENTUIOB

bubmmoteka IIOK
https://m.edsoo.ru/77df705a

147

Ilenrtuanl

148

benku kak
MIPUPOIHBIE
MOJIUMEPHI;

CTPYKTYPHI
0€eJIKOB

https://m.eds00.ru/C031GD96B

149

XUMHUYECKHUE
CBOMCTBA OEJIKOB

https://m.edso0.ru/67MDSJICA

150

A3oTcoaepkaliune
reTePOLUKINYECK
e COCTUHCHHS.
Hyxnennosbie
KHCJIOTHI: COCTaB,
CTpPOEHHUE U

https://m.edso0.ru/6 AQU8JK1G



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G

n/n

Tema ypoka

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

ouooruyeckas
POJIb

151

[IpakTuueckas
pabota Ne§.
Pewenne
IKCIIEPUMEHTAIBH
BIX 33134 110 TeMe
"A3oTcoaepKaiu
€ OpraHu4YecKue
coeIUHECHUS "

https://m.edso0.ru/NC46Z2YR7

152

Crpykrypa
HYKJIEMHOBBIX
KHCJIOT

153

Crpykrypa
HYKJIEHHOBBIX
KHCJIOT

154

buonornueckas
poib
HYKJIEHHOBBIX
KHCIIOT

155

Cepoopranuvecku
€ COeIMHEHUS

156

reTepOHI/IKHI/I‘ICCK
ne COCANHCHUA

157

reTepOHI/IKHI/I‘ICCK
ne COCANHCHUA

158

[lecTuuneHubie
rETEPOLUKIIBI

159

ITecTnunennbie
TETEPOIUKIIBI

160

[IpakTrueckas
pabota Ne 9.
Pemenne
AKCIEPUMEHTAIIbH
BIX 3a7a4 I10 TEME
"Pacrio3HaBanue
OpraHNYeCKHUX
coeauHeHmn"

https://m.eds00.ru/4GSLO35TE

161

CucreMaTu3anus
1 000011IeHNE
3HaHUHU

162

KonTposnbnas

https://m.edso0.ru/R6906G80U



https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU

No Tema ypoka KomnuectBo wacos Hara DIEeKTPOHHBIE U POBBIC
/i H3y4YCHUS o0pa3oBaTeNnbHBIC PECYPCHI

Bcero|KonTponbhsie| [IpakT
paboThl HWYECK
ue
pabor
bl

pabota NelO o

TemMe

n
A3zoTcoaepxalu

€ OpraHMYEeCcKHue

coeIuHEeHUS"

163| OcHoBHBIE 1 https://m.edso0.ru/7SVQS1I0N
IIOHATHUA XUMHUHN
BBICOKOMOJICKYJIA
PHBIX
COCIMHEHUH U
METOAbI UX
CUHTE3a —
oJiuMepu3anusa u
IIOJIMKOHACHCAIIN
A

164|OcHOBHBIC 1 bubnnorexa [IOK

MMOHSATHS XUMHUU https://m.edsoo.ru/7aa63ebd
BBICOKOMOJICKYJISI
PHBIX
COCIMHCHUH U
METO/IBI UX
CUHTE3a —
MOJTUMEPHU3ALTHS U
MTOJIMKOHIEHC AL
i

165|ITimacTMacchl. 1 https://m.edso0.ru/1U7EQ648Y
Yrunnsanmsa u
nepepadoTka
[JIACTHKA

166|Dmacromepsr: 1 https://m.edsoo.ru/SO6ALFPLS8
HATypaJbHbIN
CUHTETUYECKHE
Kayuyyku. Pe3una

167|BonokHa: 1 https://m.edsoo.ru/DOOJRVK4H

HaTypaJIbHBIE,
HCKYCCTBCHHBIE,
CUHTETUYECKHE.
ITonumepst
CIELIMAIBHOTO
Ha3Ha4YCHUsS

168| [IpakTrueckas 1 1 https://m.edsoo.ru/Y1QQLRSOP
paborta Ne 10.
Pemenue
AKCIIEPUMEHTAIbH



https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P

Tema ypoka
/11

KomnuectBo yacos

Bcero|KonTponbhsie| [IpakT

paboThl HWYECK
ue
pabor

bl

Jara
U3Yy4EeHUS

DIEeKTPOHHBIE U POBBIC
o0pazoBaTeNbHBIE PECYPChI

BIX 3aJ1a4 I10 TEME
"Pacrio3HaBanue
IUIacT™Macc 1
BOJIOKOH"

169| O6001menue u
cucreMarmni3anuia
W3Y4YEHHOTO
Marepuasa 1o
TEME
"Bricokomonexyn
SIPHBIE
coeauHeHu"

https://m.edsoo.ru/REGCOZS45

170/ O06001menne u
CHCTEMAaTHU3alHs
W3Y4YEHHOTO
Marepuasa 1o
TEME
"BricokoMonexyn
SIPHBIE
coeauHeHHs"

bubmuoreka [{OK
https://m.edsoo.ru/6a22bl1e8

OBLLEE
KOJIMUECTBO
YACOB 10
[TIPOTPAMME

170

10 10

11 KIIACC

Tema ypoka

KonnuectBo yacoB

JHara

Bcero| Kontponsnsie| [Ipaktnueckue
paboThI

paboThI

HU3YUCHUA

OneKkTpoHHbIE HU(PPOBBIE
o0Opa3oBaTenbHbBIE PECypPCH

Atom. CocTaB aTOMHBIX
anep. XUMUYEeCKU
ssieMeHnT. M30TOmE!

https://m.edsoo.ru/NOPBJ3G7J

2 |CrpoeHue 31eKTPOHHBIX https://m.edsoo0.ru/SMTBPF8US5
000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIA

3 | CrpoeHue 3J1eKTPOHHBIX Bubmuorexa LIOK
000JI0YEK aTOMOB, https://m.edsoo.ru/b4d9fffa
KBaHTOBBIC YHCIIA

4 | Knaccugukanus https://m.eds00.ru/MDGLT301C
XUMHYECKUX IIEMEHTOB
(s-, p-, d-, f-omemenToI)

5 |Pacnpenenenue https://m.edsoo.ru/HN5VJRET?2
3JIEKTPOHOB IO ATOMHBIM
opouTassim

6 |DnekTpoHHBIE https://m.edso0.ru/56M011PUG



https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG

Ne Tema ypoxka KonnuecTtBo yacos Hata OJeKTpoHHbIE HU(PPOBBIE
n/m Beero| Konrpormssie| TpaxTiaecke| 13y 1CHHT o0pa3oBaTeNbHbBIE PECypCh
paboTHI paboTHI
KOH(HUTYpanuyu aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YXKJIEHHOM
COCTOSIHUH
7 | DnexTpoHHBIE 1 Bubmuoreka LJOK
KOH(UTYpaLul aTOMOB https://m.eds00.ru/8149e846
3JIEMEHTOB B OCHOBHOM U
BO30YXAEHHOM
COCTOSIHUH
8 |3nekrpoHHbIC 1 https://m.edso0.ru/3ZORH4PQL
KOH(UTYpaluy HOHOB.
DIEKTPOOTPULATEIBHOCTh
9 |[lepuoauueckuii 3aKOH U 1 https://m.edso0.ru/RRTS1FRBD
ITepuonnueckas cucrema
XUMHYECKUX IIEMECHTOB
. Y. MeHnneneena, CBSI3b
C COBPEMEHHOU Teopuei
CTPOEHHSI aTOMOB
10 |3axonomepHOCTH 1 https://m.edso0.ru/M2BG8LQGU
M3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB H
00pa3yeMbIX UMH
MTPOCTBIX | CIIOKHBIX
BEIIECTB I10 TPyNIaM U
nepuoJiam
11 [Cucremarnsanus u 1 https://m.edsoo.ru/FOHYMABMC
000011IeHIe 3HAHWI TIO
TeMe
12 |Bunsl xumuueckoii cesazu.| 1 https://m.edsoo.ru/YSFOZQORM
MexaHu3MBI 00pa30BaHUS
KOBaJICHTHOU CBS3H
13 |KoBayieHTHas CBSI3b 1 bubnuoreka [IOK
https://m.edso0.ru/5a8072af
14 |MonHas cBs3b 1 bubmuoreka IIOK
https://m.edsoo.ru/5a8072af
15 |BomopomHast CBSI3b 1 bubmuoreka IIOK
https://m.edsoo.ru/5a8072af
16 |MexmornekynsipHbIe 1 Bbubmoreka [JOK
B3aMMOJENCTBUS https://m.edsoo.ru/5a8072af
17 |MexMornekynsapHbIe 1 Bubmoreka [JOK
B3aMMOJICHCTBHS https://m.edsoo.ru/5a8072af
18 |BasneHTHOCTH 1 1 https://m.edsoo.ru/FLOBCCB2E
BaJICHTHBIE BOBMO)XHOCTH
atomoB. CBs3b
3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYII C UX
TreOMETPHYECKUM
CTPOCHUEM
19 |IIpencraBienus o 1 https://m.edsoo.ru/PNUHMOOP5



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

KOMILUIEKCHBIX
COEIMHEHMSIX: COCTaB 1
HOMEHKJIaTypa

20

IIpencraBienus o
KOMILIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

bu6mmoreka IJOK
https://m.edsoo0.ru/8c66b12a

21

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIIEKYIIIPHOTO
cTpoeHus. Tumbl
KPUCTAIDTHYECKUAX
PELIETOK U CBOWCTBA
BEIIECTB

https://m.edso0.ru/40CASLVY3

22

[TonsiTe 0 IUCTIEPCHBIX
cucreMax.
IIpencrasnenue o
KOJUTOMJIHBIX pacTBOpax

https://m.edso0.ru/8QWSNJMIO

23

HctruHHBIE pacTBOPHI:
HACBIICHHBIE U
HEHACBIIICHHBIE,
PacTBOPUMOCT.
Kpucramnoruapatsl

https://m.edsoo.ru/MI12GZKJ8B

24

CriocoObI BBIpayKeHHUS
KOHIICHTPAI[MH PAaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

25

Pemenne 3agau ¢
HCII0JIb30BaHUEM
OOoHATHUH "MaccoBad J0JIA
pacTBOPEHHOTO
BemecTra", "MoJsIpHAS

KOHLIEHTpanus"

https://m.edso0.ru/9YY G9X6FN

26

Pemenne 3agau ¢
HCII0JIb30BaHUEM
HOHATHUH "MaccoBas JOJII
pacTBOPEHHOTO
BemecTna", "MomnspHas

KOHLIEHTpanus"

bubmuoreka IIOK
https://m.edsoo0.ru/785e0ab4

27

Knaccudukarus u
HOMEHKJIaTypa
HCOPraHMYCCKUX BEHICCTB

https://m.edsoo.ru/Y3JUK9MC4

28

Knaccugukanus n
HOMEHKJIaTypa
HEOPraHMYECKHNX BEUIECTB

Bu6nmoreka IJOK
https://m.edsoo.ru/bf9e108d

29

Cucremaruzanus u
0000111eHNEe 3HAHUH 110
TEME

https://m.edsoo.ru/7LEFEOFM5

30

KontponsHas pabora Nel
o TemaMm "CTpoeHue
atoma. [lepuonuueckuii
3akoH u [lepuoanueckas

https://m.edsoo.ru/5SARJUK9HZ



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

n/m

Tema ypoxka

Konuuectso

qaCcoB

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta

HU3YUCHUA

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

CHCTEMA XUMHUYECKHUX
anemenToB Jl. W.
Menpneneesa", "CtpoeHue
BemecTBa. MHoroo0Opasue
BelecTs"”

31

Knaccudukanms
XUMHYECKUX PEeakiivil B
HEOpPraHWYECKOU U
OPraHU4YECKON XUMHUHU

https://m.edsoo.ru/ZOMZMB8REE

32

3aKOH COXpaHEHUsI MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALLCHUS SHEPTUH
IIpU XUMHUYCCKUX
peakuusax

Bu6nmoreka IJOK
https://m.edso0.ru/6335cdd?2

33

Tennobie 3G PeKTh
XUMHUUYECKUX PEaKIUil.
Tepmoxumuueckue
ypaBHEHHUS

https://m.eds00.ru/9TSXHFMT4

34

Brrancaenus mo
YPaBHEHHUSM XUMHUYIECKIX
peaxkuuii u
TEPMOXHUMHYECKUM
YpaBHEHUSAM

https://m.edsoo.ru/V5SWAVUXO0H

35

CKOpOCTh XUMHYECKOU

peakuuu, e€ 3aBUCHMOCTb
OT pa3iNYHbIX (PaKTOPOB.
Karanus u xatanuzaTopsl

https://m.edsoo.ru/DSEHND9EL

36

CKOpOCTh XUMHUECKON

peakuuu, e€ 3aBUCUMOCTh
OT Pa3IUYHBIX (PAKTOPOB.
Karanu3 u karanu3aTopsl

37

T'omoreunnsle u
FETEPOreHHbIC PEAKIUU

https://m.edso0.ru/RN8POZ7YQO

38

[IpakTuueckas padora Ne
1 mo teme "BnusiHue
pa3INYIHBIX PaKTOPOB HA
CKOpPOCTb XUMHUUYECKOUN
peakuun"

https://m.eds00.ru/NGQO05JTY7

39

OOpatumbie U
HeoOpaTHMbIE PEaKITUH.
XUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

40

OO6patumbie u
HeoOpaTHMBIC PEAKITHH.
XUMHUYECKOE paBHOBECHE

Bu6nmoreka IJOK
https://m.edso0.ru/30952f9b

41

Koncranra PaBHOBECHUA

42

XUMHYECKOE PABHOBECUE
B pacTBOpax

43

Pemenne 3a7a4 pa3HbIX



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/30952f9b

Ne Tema ypoxka KonnuecTtBo yacos Hata OJeKTpoHHbIE HU(PPOBBIE
n/m Beero| Konrpormssie| TpaxTiaecke| 13y 1CHHT o0pa3oBaTeNbHbBIE PECypCh
paboTHI paboTHI

THTIOB

44 |Pemienue 3a1a4 pa3HbIX 1
THUTIOB

45 |IIpaktuueckas padota No 1 1 https://m.edsoo.ru/UMB65DAVK
2 no teme "Bnusaue
pa3IMIHBIX (haKTOPOB HA
MOJIOKEHUE XUMHUYECKOTO
paBHOBecHs"

46 |DnekrpomuTHUECKast 1 https://m.edsoo0.ru/8UJMTOHPO
nucconuanys. CUiibHbIEe U
CJTa0ObIe AIIEKTPOIHTHI.
Crenenp qucconyanuu

47 |HoHHOe pou3BecHNE 1 https://m.edso0.ru/7S6ENI1YU
BoJbl. Cpena BOIHBIX
pacTBOpoB

48 |Cpena BomubIX pacTBopoB| 1 bubmmorexa [IOK

https://m.edso00.ru/3966ca89

49 |BomoponHsrii mokazatens | 1 bubmmorexa [IOK
(pH) pactBopa https://m.edso00.ru/3966ca89

50 |'maponus coneii. 1 https://m.edsoo.ru/L5SHMAMHLJ
Peakuun, nporekaroiiue B
pacTBopax dIEKTPOIUTOB

51 |I'maponus comneii. 1 Bubmorexa [JOK
Peakiuu, nporekaromiye B https://m.edsoo.ru/09d5a9bd
pacTBOpax AIIEKTPOIUTOB

52 |TIpaktuueckas padora Ne | 1 1 https://m.edsoo.ru/RD8CXFMNS
3 no Teme "XuMHUECKUE
peakuu B pacTBOpax
AIEKTPOIUTORB"

53 | OkucinurensHO- 1 https://m.edsoo.ru/AFQATHSZT
BOCCTaHOBUTEIILHBIC
peaxiun

54 | BaxxHeHIne OKUCIIATENH 1 bubmuoreka IIOK
Y BOCCTQHOBUTEIN https://m.eds00.ru/56226060

55 | Baxkueiinme OKUCIATETN 1 bubnuoreka [IOK
Y BOCCTQHOBUTEIN https://m.eds00.ru/56226060

56 |Meto 3JeKTPOHHOTO 1 https://m.edso0.ru/LCSPR4PCZ
(37IEKTOHHO-HOHHOTO)
OanmaHca

57 |Meron 31eKTpOHHOTO 1 Bubmoreka [JOK
(3NEKTOHHO-UOHHOTO) https://m.edsoo.ru/fb691387
Oanmanca

58 |Onekrponms pactBopoBu | 1 https://m.edso0.ru/7UC0OBIP3Q
pacIuIaBoB BEIIECTB

59 |DnekTponu3 pacTBOPOB U 1 Bubnmnoreka [IOK
pacIuIaBoB BEIIECTB https://m.edso0.ru/93fb97d2

60 |DnexTponu3 pacTBOPOB U 1 Bubnmnoreka [IOK

paciijiaBoB BCHICCTB

https://m.edso0.ru/93fb97d2



https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2

Ne Tema ypoxka KonnuecTtBo yacos Hata OJeKTpoHHbIE HU(PPOBBIE
n/m Beero| Konrpormssie| TpaxTiaecke| 13y 1CHHT 00pa3oBaTeIbHBIC PECYpPCHI
paboTHI paboTHI
61 |Pemenne 3amau 1 https://m.edsoo.ru/MBRCJ2BHV
Pa3IMIHBIX THIIOB
62 |Pemenue 3amau 1 https://m.edsoo.ru/REEKUYHAU
Pa3IMIHBIX THUIIOB
63 | CucremaTuzanus u 1 https://m.edso0.ru/O0CUUKMF1
00001IIeHIE 3HAHUI 110
Teme " XuMHUecKue
peakuu"
64 |CucremaTusanus u 1 bubmuoreka LIOK
000011IeHIe 3HAHUIA TIO https://m.edsoo.ru/c161eb85
Teme "XuMHuueckue
peakuuu”
65 |KonTtponpHas pabora Ne2 | 1 1 https://m.edsoo0.ru/E120ZSNS2
1o TeMe "XuMu4yecKkue
peakmun”
66 |IlomokeHHe HEMETAILJIOB 1 https://m.eds00.ru/S2T11G534
B [lepuonnueckoi
CUCTEME XMMHYECKUX
anemenToB Jl. W.
MenaeneeBa u
0COOEHHOCTH CTPOCHHUS
X aTOMOB. Du3NYecKre
CBOIMCTBa HEMETAIJIOB
67 | AIuToTpOITUSI HEMETAIIIOB 1 https://m.edsoo.ru/DKHVETX6S
(Ha mpuMepe Kuciopoa,
cepsl, hocdopa u
YTIEpoIa)
68 |Bomopoa: moiaydenue, 1 https://m.edsoo.ru/EOAB3TJZ2
¢duzndeckue u
XUMUYECKHE CBOMCTBA
69 |umpust 1 bubmuoreka IIOK
https://m.edsoo.ru/0aa8f613
70 |T'amorensl: HaxoxaeHue B| 1 https://m.edso0.ru/8ESM200XI
MIPUPOJIE, CTIOCOOBI
noJryueHus, pusnueckre
U XUMUYECKHUE CBOUCTBA
71 | Xnop 1 Bubmuorexa LIOK
https://m.edso00.ru/4e223795
72 |Kucnopozaconepxariue 1 Bubmuorexa LIOK
COEMHEHMS XJI0Pa https://m.edso0.ru/4e223795
73 | Kucnopozaconepxariue 1 Bubmuorexa LIOK
COEMHEHMS XJI0pa https://m.edso0.ru/4e223795
74 |I'anmoreHOBOIOPOIBI https://m.edsoo.ru/FWWH6A36J
75 |Baxwueiimime bubmunoreka IIOK
KHUCIIOPOJICOIEPIKAIIIHE https://m.eds00.ru/6b3255e6
COCTMHCHHUS TAJIOTCHOB
76 |Baxwueiimnme 1 bubmuoreka IIOK
KHCJIOPOICOIePIKAIITHE https://m.edso0.ru/6b3255e6

COCOMHCHNA IaJIOrCHOB



https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

77

JlaboparopHusie
MIPOMBITIUICHHBIE CTIOCOOBI
MOJTyYEHUS TAJIOT'CHOB.
[IpuMeHeHue TaIoreHOB U
HUX COCIUHCHUH

https://m.edsoo.ru/ULSR2WQ2T

78

[IpakTuueckas padora Ne
4. Pemenne
IKCTIEPUMEHTATBHBIX
3a/1a4 10 TeMe
"T'anorensr"

https://m.edsoo.ru/\VJHPYU202

79

Pemrenue 3agay u
BBIIIOJIHEHHE YIPAKHEHUN
o teMe "T"anoreHsr"

80

XaJIbKOI'€HEbI

81

Kucnopon: tabopatopHbie
Y TIPOMBIIIUICHHEIE
CHIOCOOBI TOTydeHus,
¢duznueckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/5SLQHHJCFF

82

O3zon. [Ipumenenue
KHCJIOPOZIa U 030HA

bubmuoreka LIOK
https://m.edsoo.ru/c8abc36a

83

Oxcupl

https://m.edsoo.ru/AMRVPMOQAI

84

[Tepoxcuasl. I[lepokcun
BOZIOPOJIA U €T0
MIPOM3BOHbIE

bubmoreka IIOK
https://m.edso0.ru/5¢8816a0

85

Perenue 3agay
pPa3IUYHBIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

86

Cepa: HaxOX/JICHHUE B
MIPUPOJIE, CIIOCOOBI
noJy4eHusi, pusndeckue
Y XMMHUYECKHE CBOMCTBA

https://m.edso00.ru/3JASFNOQQOQK

87

CepoBo0po/I, CYThGOUIBI

https://m.edsoo.ru/PMQO9PHT 23

88

Kucnopoaconepxaiiye
COETMHEHHS CEPBHI.
CepHHuUCTHII ra3

https://m.edsoo.ru/8TN3SZ505

89

CepHBbIil aHTHIPH]I.
Oco0eHHOCTH CBOMCTB
CEpPHOU KHUCIIOTHI

bubmuoreka IIOK
https://m.edsoo.ru/8cfa2548

90

Oco0eHHOCTH CBOMCTB
CEPHOU KHUCIOTHI

Bu6nmoreka IJOK
https://m.edsoo.ru/8cfa2548

91

Oco0eHHOCTH CBOMCTB
CEpPHOU KHUCIIOTHI

92

[IpakTuueckas padora Ne
5. Pemenne
9KCIIEPUMEHTAIBHBIX
3amad o Teme "Cepa u e
coeTuHEHMs"

https://m.eds00.ru/9S76ZZRFW

93

Pemenne 3amau n



https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/9S76ZZRFW

Ne Tema ypoxka KonnuecTtBo yacos Hata OJeKTpoHHbIE HU(PPOBBIE
n/m Beero| Konrpormssie| TpaxTiaecke| 13y 1CHHT 00pa3oBaTeIbHBIC PECYpPCHI
paboTHI paboTHI
BEHITIOJTHEHHE YIIPaKHEHUH
1o Teme "XaabKOoTeHBI"
94 | 3neMeHTHI MOATPYIIIBI 1 https://m.edsoo.ru/IZPKO7C4P
aszora
95 | A30T: HaXOXKJICHHE B 1 bubnuoreka [JOK
MIPHUPOJIE, CITOCOOBI https://m.edsoo.ru/badd2255
noJTyueHus, pusnueckue
Y XMMHUYECKUE CBOHCTBA
96 |Hurpunst 1 bubnunoreka [JOK
https://m.edsoo.ru/badd2255
97 | AMMuak u comu aMmmoHus | 1 Bu6nmoreka IJOK
https://m.edsoo.ru/badd2255
98 |Kucnopoacoaepxaime 1 https://m.eds00.ru/271860BC3
COCIUHECHHMS a30Ta.
Oxkcupl a30Ta
99 |Kucnopomaconepxariue 1 bubnuoreka [IOK
COeTMHEHHS a30Ta. https://m.edsoo.ru/e2965afe
Oxkcupl a30Ta
100| OcobeHHOCTH CBOKCTB 1 bubnuoreka [IOK
a30THOM KUCIIOTBI https://m.edsoo.ru/e2965afe
101| OcobeHHOCTH CBOMCTB 1 Bubnuoreka [IOK
a30THOM KUCIIOTBI https://m.edsoo.ru/e2965afe
102|TTpumMeHeHMe a30Ta U €To 1 https://m.edso0.ru/MO1P034QF
COeMHEHUN. A30THBIE
ynoOpeHus
103| @ochop: HaxoxkIeHHE B 1 https://m.edso0.ru/PXZ01Z0QS0
MIPUPOJIE, CTIOCOOBI
nony4yeHusi, pusndeckue
1 XUMHYECKHE CBOMCTBA
104| dochuast u ochun 1 Bubnunoreka [IOK
https://m.edso0.ru/9a6b43ec
105| Oxcuasr docdopa, 1 https://m.eds00.ru/00ZT28DNQ
hochopcoaepxkarniie
kucaoTel. Conu
hochopHON KHCITOTHI
106| [Tpumenenue pocdopa u 1 https://m.eds00.ru/99E3JYYTM
€ro COeJIMHEHUH.
dochopHbie ynoOpeHUs
107|TIpakTrueckas pabora Ne 1 1 https://m.eds00.ru/97LCBY XY?2
6. Pemmenue
AKCIIEPUMEHTAITBHBIX
3aga4 o teMe "A30T U
dhocdop n ux
coeTMHCHUS"
108| Perrenue 3aga4u u 1

BBITIOJTHEHHE YIIPaKHEHUH
"DneMeHTHl TOATPYIIIEI
a3oTa



https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

109

VYraepo: HaXOXIeHHE B
MIPUPOJIE, AJUIOTPOIHBIC
Moau(UKAIINN;
¢uznueckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/IWDS30TDR

110

Oxcup yraepoma(ll),
okcua yriepona(lV)

https://m.edso0.ru/6DLNT13TE

111

YrojabpHas KUCIIOTa U €€
COJIn

bu6mmoreka IJOK
https://m.edsoo.ru/dba58adf

112

Pemenue 3amau
Pa3IMYHBIX THIIOB

https://m.edsoo.ru/PQWKCINJIX

113

Kpemuuii: Haxoxx1eHUE B
MIPUPOJIE, CTIOCOOBI
nofy4eHus:, pusndeckue
1 XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

114

Oxcup xpemuusa(1V),
KpeMHHUEBas KUCIIOTa,
CHJTUKAThI

https://m.eds00.ru/NTQOS329K

115

IIpumeHeHue kpeMHus U
ero coequaeHni. CTEKIo,
€ro MOJy4eHUE, BUJIbI
CTeKJa

https://m.edso0.ru/1XJ00600T

116

Perienue 3agay
Pa3IUYHBIX TUIIOB

https://m.eds00.ru/S5319XD1S

117

Perenue 3agay
pPa3IUYHBIX TUIIOB

118

Cucremaruzanus u
000011eHrE 3HAHUH 110
Teme "Hemeramnnr"

https://m.eds00.ru/QCSGMOTFES

119

KonTponbhas pabora Ne3
o teme "Hemerasmibr"

https://m.edsoo.ru/\VPSTFCAFI

120

AHanu3 pe3ynbTaToB
KOHTPOJIBHOM paboTHI,
KOPPEKIHs OLTHOOK

https://m.edsoo.ru/LAOAONSJ7

121

ITonoxxeHne MeTaioB B
[lepuoanueckoii cucteme
XUMUYECKHX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METaJIJIOB

https://m.edsoo0.ru/57FR910P1

122

OO6mue gusndeckue
CBOWCTBa METAJLIOB.
IIpuMmeHeHre METAIIIIOB B
OBITY ¥ TCXHUKE

https://m.edso0.ru/AICNORG6AKW

123

CIuraBbl METAJUIOB.
Koppo3sus meramios

https://m.eds00.ru/1VV3XS7EXT

124

Pemenne 3amau
Pa3IMIHBIX THUIIOB

https://m.edsoo.ru/HCZY575D9



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

125

OIEeKTPOXUMHUSCKHHA PSI
HanpspKEHUH METaJIIOB.
OO0mue crmocoob!
MOJTyYEHUS] METAJNIOB

https://m.edsoo.ru/SWJLF3YLW

126

OO6mias xapaKTepuCTHKa
MeTauioB [A-rpymist
ITepuoanueckoit cucTeMbl
XUMHYECKUX IIEMEHTOB

https://m.edsoo.ru/W4VWNSJ5E

127

Hatpuii u kanuid:
norydeHue, Gu3maeckue
U XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTHIX
BEIIECTB U UX
COEJUHEHUI

bu6mmoreka IJOK
https://m.edsoo.ru/el2c26b3

128

OO0mmas xapakTeprucTHKa
MeTtaiios [[A-Tpymnrsl
[Tepuoanueckoil cuCTEMBI
XMMUYECKHX JIEMEHTOB

https://m.eds00.ru/Q4YBTZ3RY

129

Maruuii u KaJbIu:
norydeHue, hu3maeckue
1 XMMUYECKHE CBOMCTBA,
MIPUMEHEHUE TIPOCTHIX
BEIIECTB U UX
COEIMHEHUN

bubmuoreka LIOK
https://m.edsoo.ru/7¢c3e49c0

130

JKécTkocTh BOMBI U
CHocoObl €€ ycTpaHeHUs

https://m.eds00.ru/609WLKNTN

131

AJIOMUHMI: TTOJTyYeHUeE,
(msnueckue u
XUMHUYCCKHUE CBOMCTBA,
MIpUMEHEHHE

https://m.edso0.ru/OZHBSJBQ6

132

AmdorepHbIe cBOICTBa
OKCHJIa ¥ TU/IPOKCH/IA
TIOMUHHSA

https://m.edsoo.ru/RM2IRHCBM

133

I'MApOKCOKOMILIEKCHI
AIIOMUHUSA, UX
IIPUMEHEHUE

bubmuoreka IIOK
https://m.edsoo.ru/5d12d318

134

Pemenue 3amau
Pa3IMYHBIX THIIOB

https://m.eds00.ru/ZCTJX7CQ3

135

Pemenue 3amau
Pa3IMYHBIX THIIOB

136

[IpakTiaeckas padora Ne
7. Pemenne
9KCIEPUMEHTAIbHBIX
3ajad 1o Teme "MeTtauibl
[JIaBHBIX noArpymnm"

https://m.edsoo.ru/ZR9H28T3K

137

OO6mrast XapakTEepPUCTHKA
METaJUIOB MOOOYHBIX
noarpynn (b-rpymm)
ITepuoauueckoit cucTeMbl

https://m.edsoo.ru/INZNM9J50



https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

XUMHUYCCKHUX BJICMCHTOB

138

dusnueckue u
XHMHYECKHE CBOMCTBA
Xpoma U €ro COeJIMHEeHU,
UX IPUMEHECHHE

https://m.edsoo.ru/EMH85BONN

139

duznYecKre U
XUMUYECKHE CBOICTBA
XpOMa U €ro COeIMHEHUH,
WX IPUMEHEHNE

bu6mmoreka IJOK
https://m.edso00.ru/9911bef3

140

Bakneimme coeTMHEHUS
mapranna. [lepmanranat
KaJls, eTo
OKHCJINTEILHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

141

Bakueiimme coenmHeHNUS
Mapranua. [lepmanranar
KaJjius, €ro
OKHUCIIMTEIIFHBIE CBOMCTBA

Bu6nmoreka IJOK
https://m.eds00.ru/039d69c8

142

dusnyeckue
XHUMHYECKHE CBOHCTBA
JKelle3a M ero
coenuHeHui. Iloyuenue
Y IPUMEHEHUE CIJIABOB
JKenesa

https://m.edso0.ru/71YSMIGSD

143

dusnyeckue u
XHMHYECKHE CBOMCTBA
JKeJle3a M ero
coenuHeHui. Iloyuenue
Y IpUMEHEHHE CIUIaBOB
Keesa

bubmoreka IIOK
https://m.edso0.ru/1b7f8741

144

dusnueckue u
XUMHUUYECKHE CBOMCTBA
JKeJle3a M ero
coequHenui. [lonydenne
U IPUMEHEHHE CIJIABOB
Keesa

bubmoreka IIOK
https://m.eds00.ru/1b7f8741

145

dusnyeckue u
XUMHYECKHE CBOMICTBA
MeJIH U €€ COSTMHCHUM,
UX IPUMEHEHHE

https://m.edso0.ru/GET2L9K3X

146

dusnyeckue u
XHUMHYECKHE CBOMCTBA
MeJIH U €€ COSTMHCHUM,
WX TIPUMCHECHHE

bubmuoreka IIOK
https://m.edsoo.ru/2bc0f954

147

dusnueckue u
XHUMHYCCKHE CBOMCTBA
IIMHKA 1 €r0 COCAUHCHUM,
UX IPUMEHCHHUE.
I'uapOoKCOKOMILIEKCHI
LIMHKA

https://m.edso0.ru/O4C50Q0KBEJ

148

dusnyeckue u

bubmunoreka IIOK



https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/O4C5QKBEJ

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

XHUMHYECKHE CBOHCTBA
IIUHKA ¥ €T0 COCAUHCHUH,
UX IPUMEHCHHUE.
['uApOKCOKOMILIEKCHI
[IMHKA

https://m.edsoo.ru/b1f2beal

149

Cepebpo

150

30510TO

151

PryTh

152

[pakTudeckas padora No
8. Pemmenne
IKCTIEPUMEHTAIBHBIX
3aja4 1o TeMe "MeTaiisl
moOOYHBIX IoATpyTIT"

PRk |-

https://m.edsoo.ru/BAJAYWS82G

153

Pemenue 3agau
Pa3IUYHBIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

154

Pemenue 3agau
Pa3IUYHBIX TUIIOB

155

O06o061IeHNe U
cHCTEMAaTH3aIUsI
M3Y4YEeHHOTO MaTepuasia
o teMme "MeTtaimsr"

https://m.edsoo.ru/NHKRDJUTS

156

O0600611IEHNE U
cUCTEMAaTH3aIUI
M3YYEHHOTO MaTepuaa
o TeMme "MeTamisr"

bubmoreka IIOK
https://m.edsoo.ru/e91fe975

157

KonTponbhas pabora Ne4
o teMe "Mertamis"

https://m.edso0.ru/4Z62V30B1

158

AHanu3 pe3ynbTaToB
KOHTPOJIBHOM paboTHI,
KOPPEKIHs OLIHOOK

https://m.eds00.ru/KGZODOKTT

159

Ponp xumuu B
obecreueHuN
YCTOMYMBOIO Pa3BUTHS
yenoBedecTBa. [loHsTHE O
Hay4HBIX METOJaX
HCCJIEIOBaHMs BEIIECTB

https://m.eds00.ru/SSTS5RWKS8

160

Hayunbie npuHIUTIBL
OpraHH3alnn
XUMHUYCCKOT O
MIPOU3BOICTBA.
[IpomebinieHHbIE
CHIOCOOBI TOTy9IeHUS
Ba)KHCHIITNX BEIIECTB

https://m.edsoo.ru/V4Y20W8UR

161

HayuHble mpuHIHAIIEL
OpraHu3anuu
XUMHYECKOTO
MPOU3BOJICTBA.
ITIpombltieHHBIE
CHOCOOBI MOTyYCHHS

bubmunoreka IIOK
https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/2e45a44f

n/m

Tema ypoxka

KomnuectBo yacos

Bcero

KonTtposnbHbie
paboTHI

IIpakTrueckue
paboTHI

Harta
U3y4YCHUS

OJeKTpoHHbIE HU(PPOBBIE
00pa3oBaTeIbHbIE PECYPChI

BaXXHEUIITNX BEIIECTB

162

XUMHUECKOE 3arpsi3HEHUE
OKpY>Karollen cpeapl U
€ro MoCJIEICTBUA

https://m.edsoo.ru/HFEYWAQ1VW

163

XuMus 1 310pOBbE
YeJ0oBeKa.
JlexkapcTBEHHbBIE CpEICTBA

https://m.edso0.ru/992MUF415

164

Xumusa numu. Ponb
XUMHH B 00ECIICUEHUN
MMHUIIEBON 0€30IMaCHOCTH

https://m.edsoo.ru/BTM3AEKNW

165

KocMmernueckne n
nap@roMepHbIC CPEICTBA.
BriToBas xumus

https://m.edsoo.ru/0V85PPBKW

166

XHMHSI B CTPOUTEIIBCTBE.
Baxneimme
CTPOMUTENBHBIC U
KOHCTPYKLMOHHBIE
MaTepHabl

https://m.edso0.ru/5SFX2N2T3J

167

XHUMHS B CEIIBCKOM
XO35IUCTBE.
Oprannueckue u
MUHEpaJIbHbIe yI00peHus

https://m.edsoo.ru/YY395RQAJ

168

Cucremaruzanus u
000011IeHH e 3HAHUHT T10
TEME

https://m.edso0.ru/IGMSCP0OK9

169

Cucremartusanus u
000011IeHHE 3HAHUN 110
TeMe

bubmoreka IIOK
https://m.edsoo.ru/db979c70

170

Cucrematuzanus u
000011eHE 3HAHUH I10
TEME

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170

ITPOBEPAEMBIE HA EI'D IIO XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30BAHUS

HPOB:;;ILMOFO HpOBEpﬂeMLIe TpCﬁOBaHuI/IH K NpeAMETHBLIM pe3yJbTaTaM OCBOCHUS
rpeGoBanms OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPpeHero 001Iero 00pa3zoBaHus
1 Brnagenue cucremoi XuMHUECKUX 3HAHUN, KOTOPasi BKIIOYAET:
OCHOBOIIOJIATAION[ME HOHATHS (XUMUYECKHH 3JIEMEHT, aTOM, H30TOIbI, JJIEKTPOHHAS
11 o0oouKa aToma, S-, p-, 0-3JIeKTpOHHBIE OpOUTAIM aTOMOB, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUE aTOMa, MOH, MOJIEKYJIa, BAaJCHTHOCTb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEICHb



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/db979c70

Kon
NpoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaAM 0CBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

OKHCJICHUS, XUMUYIECKas CBA3b (G- U T-CBA3b, KPATHBIE CBS3M), THOPUAN3AIHS ATOMHBIX
opOuTanei, KpUCTaJUIMYeCKasl pemeTka, MOJib, MOJSIpPHAs Macca, MOJSIPHBIA 00BEM,
MOJISIpHAsl ~ KOHIICHTpPAIMsl, PAacTBOPBI  (MCTHHHBIC,  JTUCIIEPCHBIE  CHCTEMEI),
KPUCTAILIOTUAPATEI, YIIIEPOIHBIN CKeNeT, PYHKIIMOHATIbHAS TPYIINa, PaIUKa, H30MEPHI,
CTpYKTYpHass  ¢opmyrna, u3oMepus  (CTpYKTypHas, TeoMeTpuueckas  (Iuc-,
TPAHCU30MEpHsi), TOMOJOTHYECKUI psJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- M
a30Tco/epiKalllie COeANHEHHs, OMOIOTHYECKN aKTHUBHbBIC BellecTBa (yrJeBOJbL, YKUPHI,
0enku), MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COSIMHEHHS,
KPCKHHT, pUQOPMUHT, THUIIBI XUMHUYICCKUX peakimit (oKUCITUTETHHO-
BOCCTAHOBHUTENBHBIC, DK30- W HSHAOTCPMUYECKUE, PEaKIMd HOHHOrO OOMEHa, ToMo-
U TETepPOTreHHbIC, 00paTHUMbIC 1 HEOOPATUMBIC), PACTBOP, IMEKTPOJIUTHI, HEIJICKTPOIIHTHI,
AIIEKTPOJIUTHYECKAS JMCCOLMAIINS, CTEICHb JICCOLIMAIINH, OKHCJIUTEITb,
BOCCTaHOBHUTEIIb, JJIEKTPOJIM3, CKOPOCTh XUMHYECKOW PEaKIUH, XUMHYECKOE PaBHO-
BECHe)

1.2

TEOPHUH W 3aKOHBI (TEOpHs XHMHYECKOTO CTPOCHHS OpPTaHUYEeCKHX BEIIECTB
A.M. BytnepoBa, Teopusi 3JICKTPOIUTHUSCKON Iuccommanmy, [lepumommdeckuii 3aKoH
J .. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKALIUE B OCHOBE NOHUMAaHUA NPUYMHHOCTU U
CHUCTEMHOCTH XHMMMUYECKHUX SIBICHHMH, COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUHU
BEIIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeACTaBJICHUA O MCEXaHU3MaxX XUMHUYCCKUX peaKqu/‘I, TCPMOANHAMUYCCKUX U
KUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX MNPOTECKaHUA, O XHUMHUYECKOM PpPaBHOBECHUU,
JUCIICPCHBIX CUCTEMAX

1.4

(bakTomornYeckue CBEJEHHS O CBOWCTBAX, COCTaBe, IMONYyYEHHH U OE30MacHOM
WCTIOIh30BAaHUM BAXKHEWIIUX HEOPTAaHUYECKUX W OPTaHWYECKUX BEIIECTB B OBITY U
TIPAKTUYECKOM IEATEITLHOCTH YEeIIOBEKa

15

o0lre Hay4HbIC MPUHIUIBI XUMUAYECKOTO MPOU3BOACTBA (HA MpPUMEpE MPOHM3BOJCTBA
CEPHOU KHMCJIOTBI, aMMHaKa, METaHoJIa, TepepaboTKH He()TH )

ChopMHIpPOBaHHOCTH YMEHUI BEISBISTD:

2.1

XapaKTCpHbIC MMPpU3HAKU 151 B3anMOCBA3b N3YUYCHHBIX HOHS[TPII71, MPUMCHATDH
COOTBCTCTBYIOIINUEC IIOHATUA IIPU ONHMCAHUU CTPOCHUSA U CBOMCTB HCOPraHUYCCKUX "
OPraHNYCCKNX BCUICCTB N UX HpeBpaHleHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHYECKMX 3HAHUUW ¢ TIOHATUSIMHA U NPCACTABJICHUAMMA  JIPYTUX
opeaMETOB  IJId 0ojiee OCO3HAHHOI'O IOHHUMAHHUA H  OOBSCHEHHUS CYITHOCTH
MaTCPHUAJIBHOTO CAMHCTBA MHUpPaA

C(I)OpMHpOBaHHOCTL YMCHHA UCIIOJIB30BATDh!:

3.1

HAaUMEHOBAaHUS XMMMUYECKUX COEAMHEHUH MEXIYHapOAHOIO COH3a TEOPETHUECKOM M
NPUKJIAJHON XUMHUM U TPUBHAJIbHBIE Ha3BaHMs BELIECTB, OTHOCALIMXCSA K M3YYEHHBIM
KJIacCaM OPraHMYECKUX Y HEOPraHMYECKUX COCAMHEHUN

3.2

XMUMUYECKYI0 CHMBOJIMKY [UII COCTaBICHHUS (OpPMYyNT HEOPraHMYECKHX BEIIECTB,
MOJIEKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (Gopmyn
OpPraHUYECKHX BEILECTB

ChopMUPOBaHHOCTH YMEHHUS KITACCH(DUITUPOBATH:

4.1

HEOPraHn4YeCKUE BEIIECTBA, CAMOCTOATEIILHO BI)I6I/IpaTB OCHOBaHUA W KpUTEPHUU A
KJIaCCI/I(bI/IKaI_II/II/I N3Y4aCMbIX XUMHWYCCKUX 00BEKTOB

4.2

OpraHMYeCKHE BEIISCTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBaHWS M KPUTCPUH JUIS
KIacCH(QUKAIMK U3y9aeMbIX XHMHUECKUX OOBEKTOB




Kon

HpOBepﬂeMbIe TpeﬁoBaHlflﬂ K NPE€AMETHBIM pe3yJibTaTaM 0CBOCHUA

NpOBePsIEMOr0 . N
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
TpeOoBaHUSA
O Pa3JIMYHBIM MMPU3HAKAM (YHCITY U COCTABY PEarHpYIOIINX BEUIECTB, TEIUIOBOMY (B QeKTy
4.3 peaKy, U3MEHEHUIO CTETIeHeW OKHCIEHHS AJIEMEHTOB, OOpPaTUMOCTH PEaKld, Y4acTHIO
KaTaJu3aTopa)
CdopMuUpoBaHHOCT, YMEHHUSI XapaKTEPU30BATb AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXIEHHOM COCTOSHMM) U HOHOB XHMHYECKHX 3JeMeHToB | — 4
5 nepuonoB Ilepuonnueckoit cucremsl JI.M1. MeHneneeBa U UX BaJICHTHbIE BO3MOXKHOCTH,
HCIOJIB3YSI TOHATHSA S-, p-, 0-27IeKTPOHHbBIE OPOUTAIIH, SJHEPTETHUCCKUE YPOBHU
ChopMupoBaHHOCT,  YMEHHSI  OOBSACHSATH 3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
6 XUMHYECKUX DJIIEMEHTOB ¥ 00pa3yeMbIX UMM COCTMHEHHH 110 TIEPUOJIaM | TPYIIIaM
ChopMHUpOBaHHOCT, YMEHHS  COCTABIATH YPAaBHCHUS XHMHYECKHX pEaKIuil W
! PAaCKpBIBATh UX CYIIHOCTH:
OKHCJIMTEIhHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
71 OaslaHca dTUX peakKIui
9 YpaBHEHUSI PEaAKIM PA3NMMYHBIX THUIIOB; TIOJHBIE M COKPAIIEHHBIC YPaBHEHUS PEaKIIUN
7 HWOHHOTO OOMEHA, YYNUTBIBAs YCIOBHSI, IPU KOTOPBIX 3TH PEaKIUH HIYT A0 KOHIIA
peakiuit TUAPOIIH3A, peakmmii KOMILTEKCOOOpa30BaHUs (Ha puMepe
73 TUIPOKCOKOMILIIEKCOB IMHKA M aJJFOMUHHUSA)
8 ChopMHpOBaHHOCTH YMEHHS ITOATBEPIKIATD:
Ha KOHKPETHBIX IpUMeEpax XapakTep 3aBUCHMOCTH PEAKIIMOHHOH CIIOCOOHOCTH
OpPraHWYECKUX COCIWHEHWH OT KPaTHOCTU W THIA KOBAJICHTHOW CBS3U (G- M T-CBS3H),
8.1 B3aMMHOTO BJIMSHUS aTOMOB W TPYII aTOMOB B MOJIEKYyJIaX, a TaKKe OT 0COOCHHOCTEH
peanmn3aniy pa3InIHbIX MEXaHU3MOB MPOTEKAHUS PEAKITIIT
XapaKTEPHBIE XUMHUYECKAE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHY YKCIIEPUMEHTAMHU U
8.2 3alUCIMU YPABHEHUN XUMUYECKUX PEaKIUil
ChopMHUpOBaHHOCT, YMEHHS XapaKTEepHU30BaTh COCTaB M Ba)KHEHIIME CBOICTBa
BEIIECTB, NPUHAMISKAINIMX K OMNpEAeNEHHBIM KilaccaM M TpyNnaM COeIUHEHHH
9 (mpocThie BeliecTBa, OKCHIIBI, THIPOKCUIBI, COJIA; YIIIEBOAOPOABI, MPOCThIE S(UPHI,
CIUPTHI, (DEHOIBI, abJIETH/Ibl, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CJIOXKHBIE dPUPHI, KUPHI,
YIJIeBOJIbl, AMHHBI, AMUHOKUCIIOTHI, OCIIKH)
CdopMupoBaHHOCT, yMEHUS TPOBOJIUTH PACYETHI 0 XUMHUYECKUM (opMynam W
10 YPaBHEHUSIM XUMHUECKUX PEAKIIMIA C HCITOb30BaHHEM (DU3MUYCCKUX BEIIUYHH:
Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTA PEAKI[UH, €CIIH OJHO W3 HCXOJTHBIX
10.1 BEIIECTB JAaHO B BUAE pacTBOpa C OMNPEACIEHHOM MacCOBOM N0JE€Hl pacTBOPEHHOIO
BEIECTBA WJIH JaHO B H30BITKE (MMEET PUMECH )
10.2 MaccoBOM MM 0OBEMHOM 10JIH, BBIXOZA MPOAYKTA peaKLuU
10.3 TETUIOBOTO A deKTa peaKIuii
10.4 00BEMHBIX OTHOIICHU T'a30B
10.5 10 HaXOXJICHUI0 XUMHUYECKOH (opMyITbl BelecTBa
Brnagenue cucrtemoil 3HAHWMN O METOJaX HAYYHOTO TIO3HAHHWS SBJICHUW TPUPODI,
HCTIONb3yeMbIX B €CTECTBEHHBIX HAyKaxX W YMEHHWE NPUMEHSTh OTH 3HAHUS MPH
11 JKCIIEPUMEHTAIILHOM HCCIICJIOBAHUMN BEIISCTB U JUIS OOBICHEHHUS XUMUYECKHUX SBJIICHUH,
HWMEIOIINX MECTO B MPHUPOJIE, MPAKTUYECKON AESITENIbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM
KU3HU
ChopMUpOBaHHOCTh YMEHUS MPUMEHSATD (UCIIONH30BAaTh) 3HAHUS O COCTABE U CBOWMCTBAX
12 BEILECTB ISl SKCIIEPUMEHTAILHOW MPOBEPKH TUIOTE3 OTHOCUTEIIEHO 3aKOHOMEPHOCTEH

IPOTCKAHUA XUMHUUYCCKHUX pCaKIII/II\/'I u MIPOrHO3nupOBaHUA BO3MOXKHOCTEHN ux
OCYHICCTBJICHHS, CUCTCMHBIC XMMHWYCCKNUC 3HAHUSA IJISL OOBSICHCHUS U IPOTHO3UPOBAHUA




Kon

NpoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaAM 0CBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

ﬂBHeHHﬁ, HUMECIOIUX €CTCCTBECHHOHAYYHYIO IIPUPOAY, IS NPUHATHSA TPAMOTHBIX peHICHI/II\/'I
npo6neM B CUTyallUsX, CBA3AHHBIX C XUMHEN

13

ChopMHUPOBAaHHOCTh YMEHUS ILIAHUPOBATH U MPOBOJUTH XUMHYCCKAN SKCIEPHUMEHT
(monyyeHue W U3y4YEHUE CBOWCTB HEOPTraHWYECKUX M OPraHHMYCCKHX BEIICCTB,
Ka4eCTBEHHBIC PEAKIIUH YTICBOJOPOIOB PA3IMYHBIX KJIACCOB U KUCIOPOACOMEPKAIIIX
OpPTraHMYECKUX BEIIECTB, PEIICHUE JKCICPUMEHTANBHBIX 3a1ad IO PaclO3HABAHHIO
HEOPTaHWYECKUX W OPTAaHUYECKUX BEIIECTB) C COOJIIOJICHHEM TMpaBWJI OE301acHOTO
oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOPHBIM 000pyIOoBaHHEM; (OPMYJIUPOBAThH IIEITH
MCCIICJIOBAHUS, TPEICTaBIsITh B pa3NM4HON (opMe pe3yibTaThl 3KCICPHMEHTA,
AHAJIM3UPOBATh M OLCHUBATH UX JOCTOBEPHOCTH

14

ChopMUpOBaHHOCTh YMEHHS OCYIICCTBIATH ICJICHANIPABICHHBIA IMOMCK XUMHYECKOM
nHbOpPMALIMK B Ppa3IMYHBIX MCTOYHMKAX (HayuyHas M ydeOHO-HaydHas JHTEpaTypa,
CpeAcTBa MacCOBOM MH(pOpMAIHH, ceTh IHTEpHET U Ipyrue), KpUTHYECKU aHATTM3UPOBATh
XUMUYECKyl0 HH(POpMaLUIo, TepepadarbiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBUH
C MOCTaBJICHHOH yueOHOH 3a1aueit

15

ChopMUPOBaHHOCT ~ YMCHHSI  MPOTHO3HPOBATh, AHAIM3UPOBAaTh U OICHUBATH
MHPOPMAITUIO C TO3WIMH 3KOJIOTHYCCKOW 0E30IacHOCTH IOCIEACTBUN OBITOBOH |
MPOM3BOICTBEHHON ESATCIBHOCTH YEJIOBEKa, CBA3AHHOW C IepepabOTKOil BEINECTB;
cOPMHPOBAHHOCT YMEHHUI OCO3HABATh OMACHOCTH BO3ACHCTBHS HA YKMBBIE OPraHHU3MBI
OIpeNEIEHHBIX  BEIIECTB, IIOHMMAas CMBICI IIOKa3aTels MPeeabHON JOIYCTHMOM
KOHHGHTpaHI/II/I, U MOSCHATH Ha HpI/IMean CHOCO6I)I yMeHI)IHeHI/IH 158 Hpe):[OTBpaH_[eHI/ISI nux

BPETHOTO BO3JCHCTBHS HA OPTaHU3M YeJIOBEKa

HEPEYEHD 3JIEMEHTOB COAEP KAHUS, IPOBEPAEMBIX HA EI'3 ITO XUMHUHU

Kon

1 Teopernyecknue OCHOBbI XUMHUHU

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

11

Crpoenne BeniectBa. CoBpeMeHHass MOZIENIb CTPOCHUS aTtoMma. PacrpenesieHne 3JIeKTPOHOB IO
SHEpPreTUYeCKUM YpoBHSAM. Kitaccudukarusi XuMudeckux 37eMeHTOB. OCOOCHHOCTH CTPOCHHUS
DHEPreTHYECKUX YPOBHEHN aTOMOB (S-, P-, d-251eMenTOB). OCHOBHOE U BO30YKAEHHOE COCTOSHUS
aTOMOB. DJICKTPOHHAsI KOH(UTyparms atoMa. BaleHTHBIC 371€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux osnemeHToB J[.U. MenneneeBa. ®Pu3nyeckuil CMBICT
ITepuonnueckoro 3akona JI.M1. MenneneeBa. [IpuurHbI U 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3JIEMEHTOB U WX COEIUHEHUI MO MeproiaM U rpynmnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COENMHEHHH, BBICIINX OKCHUAOB U THAPOKCH]IOB

1.3

BanentHocTh. DnekTpooTpuIaTeIbHOCTh. CTeNeHb OKUCIEHUS

1.4

Buapl xuMudeckol CBsI3M (KOBaJECHTHAsI, HOHHAS, METAIDIMYECCKAs, BOJIOPOIHAS) U MEXaHU3MBI
e€ oOpaszoBanus. MeEXMONICKYIISIpDHBIE B3aUMOJICHCTBUA. BemectBa MOJEKYISIPHOTO H
HEMOJICKYJSIPHOTO CTPOCHHSA. THIIBI KPUCTANIMYCCKUX PEMIETOK. 3aBUCHMOCTH CBOWCTBA
BELIECTB OT THIA KPUCTAJUINYECKON PelIETKH

1.5

Xumuueckas peaknus. Knaccudukanus XMMUYECKHX peaklMii B HEOPTaHMYECKOW W OpraHu-
YECKOM XMMHUU. 3aKOH COXPAHEHHUS! MacChl BELIECTB




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1.6 CKOpOCTh peakiuy, e€ 3aBUCHMOCTD OT Pa3JINYHBIX ()aKTOPOB
1.7 TenmnoBele 3¢hhexTsl XuMUYeCKUX peakiuil. TepMoxuMudeckrue ypaBHEHUS
OOpatumble peaknud. XHUMHUYecKoe paBHOBecue. DakTopbl, BIHAIOLIME HA COCTOSHHE
18 xummnueckoro papHosecus. [Ipunnun Jle Hlarense
DnexTponuTudeckas auccouuanus. CuibHble H ciaalbie 3eKkTponuThl. Cpena BOJHBIX pac-
19 TBOPOB BEILECTB: KHcIas, HeliTpanbHas, menouHas. CreneHb quccoruanuy. Peakuuu HOHHOTO
oOMeHa
1.10 T'unponus coneit. MonHoe npoussenenue Boabl. Bogopoanslii mokasateins (pH) pactBopa
CriocoOBI BEIpa)KEHHSI KOHIIGHTpPAIIMHA PAacTBOPOB: MaccoBas IOJS PAaCTBOPEHHOTO BEUIESCTBA,
1.11 MOJISIpHas KOHLEHTpalus. HachlllleHHble W HEeHACBIIEHHBIE PAaCTBOPBL, PACTBOPUMOCTb.
Kpucramnoruapatsr
’ OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [loBefeHne BeIecTB B Cpelax C pa3HbIM 3Ha-
11 yeHueM pH. MeTobl 351eKTpoHHOr0 OanaHca
1.13 DNEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH
2 OCHOBBI HEOpraHUYECKONU XUMUHI
2.1 Kiaccuduxkanus Heopranndeckux coeinHeHni. HoMeHkIaTypa HeopraHM4ecKnuX BEIIeCTB
XUMUYECKHe CBOWMCTBA BAXKHEHIINX METAIJIOB (HATpHUH, Kajduid, Kadblui, MATHUH, aJIFOMUHUH,
2.2 IIUHK, XPOM, JKeJIe30, MeJb) U X coeAnHeHui. O01ue crocoObl MOTy4YeHUs] METAJJIOB
XuUMUYeCcKHe CBOMCTBA BAXKHEHUIIINX HEMETAIJIOB (TaJIOT€HOB, CEephl, a30Ta, ¢ochopa, yraepoaa
2.3 U KpeMHHsS) M HX COCOUHEHUH (OKCHIOB, KHCIOPOJCOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
COC/IMHCHUMN )
2.4 T'enerndeckas cBsI3b HEOPraHUYECKUX BELECTB, IPUHAMIESKANIMX K Pa3JIM4YHbIM KJlaccaM
WnenTndukaius HeopraHmIeckux coeAnHeHni. KadecTBEHHBIE peaKkny Ha HEOPTaHUISCKIE
2.5 BEIIECTBA U HOHBI
3 OCHOBBI OPraHMYECKOM XUMUU
OCHOBHbBIE TOJIO)KEHUS TEOPUM XUMHYECKOTO CTPOEHHMS OpPraHMYeCKUX COEIUHEHHMH
A.M. bytnepoBa. YriaepoaHbIi CKEIET OpPraHUYEeCKOW MOJEKYyNIbl. KpaTHOCTh XHMHYECKOU
3.1 CBSI3U. O- W T-CBSI3U. SP3-, SP2-, SP-THOpHIU3anuu OpOUTaeil aTOMOB yriepoja. 3aBHCUMOCTD
CBOWCTB BEHIECTB OT XMMHYECKOTO CTPOEHHsS MOJeKyd. ['omonoru. I'omonorumueckuid psg.
M3omepus 1 u30Mepbl
3.2 [onsTue o pyHKIIMOHATBHOI rpymme. OpueHTanmoHHbIE () ()EKTH 3aMeCcTHTENeH
[Ipencrasnenne o KiaccHpUKAMM OPraHMYECKUX BeIIeCTB. HOMEHKIaTypa OpraHHYeCKHX
3.3 COEIMHEHUN (cUcTeMaTHuYecKas) M TpPUBHAJIbHbIE HA3BaHUS BaXXHEMIIMX MpeacTaBUTENEH
KJIACCOB OPTaHUYECKHX BELIECTB
CBOOOTHOPAINKANBHBI M MOHHBIH MeXaHM3MBI peakiuu. [loHsaTHe 0 Hykieodmie u diek-
34 tpoduie. [lpaBuino MapkoHukoBa. [Ipasuio 3aiiiesa
Anxanbl. XMMHUYECKHE CBOWCTBA aJKAHOB: T'aJIOTEHUPOBAHUE, AETUAPUPOBAHHE, TEPMHUUECKOE
pa3ioxeHue, KPEKHWHT, un3oMepu3anus, ropenue. [lomydenue ankaHoB. LluKioankaHBI
35 Crieru¢uka CBOMCTB LMKIOATKAHOB C MajbIM pa3MepoM IHKJIA. Peakiuu npucoeauHeHHs
1 paJIMKIBHOTO 3aMeIICHUS
AnkeHbl. XUMUYECKHE CBOWCTBA: PEAKIIMH MPUCOCAMHEHUS (TaJIOTCHUPOBAaHUE, THIPUPOBAHNE,
3.6 TUIPOraJIOreHUPOBAHHE, THIpaTanus), TOPCHHS, OKHCIICHUS u
nosumepuzanuu. [IpomeinuieHHbIE 1 Ja00paTOPHBIE CIIOCOOBI MOIYUYEHUS aJIKEHOB
AnkamueHpl. XUMHYECKHE CBOWCTBA alKaJWCHOB: PEAKIUH IPHUCOCTUHEHUs (THAPHPOBAHHE,
3.7 raJIOTEHUPOBaHKE), TOpeHHs U nojauMepusauy. [logydyeHue ankaaieHoB
AnxuHBl. XUMHYECKHE CBOMCTBA: peakuy NpHUCOeIUHEHUs (TaJOreHupOBaHue, THIPUPOBaHUE,
3.8 rUjpaTalus, TuAporaloreHUpoBaHre) Kak crocod MojgydeHHsi MOJUMEPOB U IPYTHX IOJIE3HBIX

IIPOAYKTOB. Peakuun 3amereHusl. rOpCHI/Ie AllCTUJICHA KaK MCTOYHHUK BBICOKOTCMIICPATYPHOI'O




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

TJIaMCHU JIs1 CBApKU U PE3KU MCTAJLJIOB. HpI/IMeHeHI/Ie alCcTUJICHA

3.9

Apenpl. XUMHYECKHE CBOWCTBA OCH30JIa: PEaKIUH 3JICKTPOPHILHOTO 3aMEIISHHs, MpHCcoe-
JuHeHus (TUApPUpPOBAHME, TaloreHupoBaHue). Peakims ropeHus. OcoOEHHOCTH XUMHUYECKUX
cBoiicTB Tonyona. [lonmyyenne ©Oenzona. OCOOEHHOCTM XWMHYECKUX CBOWMCTB CTHUpOJIA.
ITonumepusanusa crupona. CrocoObl TMONMy4YeHHUS W TPUMEHEHHE apOMaTHUeCKUX Yyrje-
BOJIOPOJIOB

3.10

Cruptel. [IpenenbHble OIHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOICTBa: B3aMMoOJeiiCTBHE
C HaTpUeM KakK CIoco0 YCTAHOBJICHUS HAIWYHSA THIAPOKCOTPYIIIEL, C TAIOTEHOBOAOPOIAMH KaK
CHOoCO0 TONMyYEeHHUs] pacTBOPHUTENEH, BHYTPH- M MEXMOJCKYIApHAs AeTHApaTanus. Peakiust
roperus. llomyuenwme oTaHoma: peaknus OpOXKEHUS TIIOKO3BI, THApPATAUS OTIJICHA.
OTUIEHIIMKOJIb U TJIMLEPHUH KaK MPEICTABUTENN NPEESIbHBIX MHOTOATOMHBIX CIUPTOB

3.11

®deHon. XUMHUYECKUe CBOICTBA (heHOoNa (peakluu ¢ HaTpUeM, THIPOKCHIOM HATPHsI, OPOMOM).
Ilonydyenue deHona

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA MPEAENBHBIX ANbICIHIO0B: THUAPUPOBAHHE; KAUECTBEHHBIE
peakuuy Ha KapOOHWIBHYIO TpymIly (peakius «cepeOpsHOro 3epkanay», B3aUMOJAEHCTBHE C
rugpokcuaoM  Menu (II). IlomyueHwe mpenenbHBIX —aANbJAETHIOB: OKUCICHHE CIHPTOB,
THJIpaTalys aleTUIeHa. AneToH
KaK IMpeACTaBUTENIb KeTOHOB. OCOOEHHOCTH PEaKIMK OKHUCJICHHS alleTOHA

3.13

Kap6oHoBble KHCIOTBI. XUMHUYECKHE CBOWCTBA TMpPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KrcnoT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MYpPaBBMHOW KUCIOTHL. [loxydeHue mpenenbHBIX
OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE aJKaHOB, AKEHOB, MEPBHYHBIX CIHPTOB,
anpJlernJioB. Beicue npenenbHble U HenpeienbHble KapOOHOBbBIE KUCIIOTHI

3.14

Crnoxable 3Qupsl U KUpEL. COCOOBI TONYYeHUST CIOXKHBIX 3¢pupoB. OOpaTHMOCTh PeaKIiH
stepudukanyy. [IpuMeHeHne CIOXHBIX 3(QHPOB B INHUINEBOH M mMaphroOMepHOIl MpOMBIII-
aeHHocTH. JKMpBI Kak CJOXKHBIE 3(UpHI IVIMIEPHHA M BBICHIMX KapOOHOBBIX KHUCIOT.
XUMUYECKHE CBOMCTBA >KUPOB: TMAPUPOBAHUE, OKUCIEHUE. [ UAPOIN3, WU OMBLIEHUE, )KUPOB
KaK CII0co0 MPOMBIIUICHHOTO MOIYYEHHUs COJIei BRICIINX KapOOHOBBIX KUCIOT. MBUIA Kak COJH
BBICIINX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA IVIIOKO3bI: PEAaKLUU C Y4aCTUEM CIHUPTOBBIX U albAECTHUAHOM TIpymI
U MOJIOUHOKHUCIIOe OpokeHue. IIpuMeHeHHe TIIOKO3bl, €€ 3HAa4YCHHE B >KU3HEICSTEIBHOCTH
opranusma. Jlucaxapuasl: caxaposa, MajbTo3a. BoccTaHaBinMBaroIye 1 HEBOCCTaHABIMBAOLIHIE
qucaxapuisl. I'maponus pucaxapunos. Ilomucaxapunel: kpaxman, riuukoreH. CrpoeHue
MaKpOMOJIEKYd KpaxMaya, TIJIMKOT€Ha U LeNIrono3bl. (Dusnueckue CBONCTBA Kpaxmana
U LEIUTIONIO3bI. XMMUYECKHE CBOMCTBA KpaxMaya: THAPOIU3, KaYeCTBCHHAs PEaKUUs C HOIOM.
XuMHYEeCKHEe CBOWMCTBA IIEIUTIONO3BI: THIPOJIN3, MOTydeHHe 3(UpOB HeuTono3bl. [lonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIEJK)

3.16

AMUHBL. AMMHBI Kak OpraHMYECKHE OCHOBAHHUA: PEaKLMU C BOAOH, KHUCIOTAaMH, PEAKIMS
ropeHusi. AHWINH KakK TMPeICTaBUTENh apOMaTHYECKHMX aMHUHOB. XMMHYECKHE CBOWCTBA aHU-
JUHA: B3aWMOJICHCTBHE C KHCIOTaMHU, OpOMHOH BOjoO#, okucieHue. [lomydeHue aMHUHOB
AJKWINPOBAHNEM aMMHUAKa M BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIIIEBOIOPOIOB

3.17

AMMHOKHMCIIOTEL M O€JIKH. AMHHOKHCIOTBI Kak aM(l)OTepHBIC OpraHU4Y€CKHNEC COCIUHCHMUA.
OcHOBHBIC AMHWHOKHCJIOTBI, 06pa3y10u1ne Oenku. XHMMHUYECKHUE CBOICTBA OEJIKOB: TUAPOJIN3,
JACHATypalusid, KaYCCTBCHHBIC (]_IBCTHBIC) pCaKkinn Ha Oenku

3.18

CTpOGHI/Ie " CTPYKTYypa NOJIUMEPOB. 3aBHCHMOCTh CBOICTB NOJIMMEPOB OT CTPOCHHUA MOJICKYIJI.
OCHOBHBIE CIIOCOOBI NOJIYy4YCHUA BBICOKOMOJICKYIIAPHBIX COCIMHEHMI: pCaKuu NMoJIMMEpPU3aliunu
Y IMOJIMKOHACHCAaIlUH. KJ'IaCCI/I(bI/IKaIII/Iﬂ BOJIOKOH

3.19

I/IIICHTI/I(I)I/IKHIII/IH OpraHUY€CKHUX coenuHeHu. Pelienue OKCIICPUMCHTAJIbHBIX 3a/la4 Ha pac-
IO3HaBaHUEC OPraHNYCCKUX BEIICCTB

3.20

TI'eneTnueckas cBsI3b MCXKAY KJjlaCCaMU OPraHUYCCKUX COEJIMHEHUI




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

4 XuUMus 1 )KU3Hb
XuMmusi B TOBceTHEBHOMN xu3HU. [IpaBuiia Ge30macHO pabOThI C €AKUMH, TOPIOYMMH U TOK-
4.1 CHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOH XIMMUHU
Xumusa U 300pOBbe. XUMHSI B MEAUIIMHE. XUMHUSA U CEIbCKOE XO3sIMCTBO. XHUMHUS B TPOMBIII-
4.2 JCHHOCTH. XWMHS W DSHEPreTHKa: IPHPOAHBIA W TOMYTHBIM HE(TIHOW Ta3bpl, WX COCTaB
u ucnosp3oBanue. CoctaB HeTH U €€ epepaboTka (MPUPOITHBIC HICTOYHUKH YTITICBOIOPOJIOB)
XuMusT U JIKOJNOTHS. XUMHUYECKOE 3arpsi3HEHHWE OKPYXKAIOIIEH CPEeIbl U €ro IOCIEICTBUS.
4.3 Oxpana ruapocdepsl, MOYBBI, aTMOc(epbl, (GIopsl U (QayHbBl OT XMMHUYECKOTO 3arpsi3HEHHUS.
IIpoGiema 0TX00B ¥ MOOOUHBIX MPOIYKTOB. AJTbTepHATUBHBIE HCTOYHUKH SHEPTUH
OO6mue npeacTaBleHUs. O MPOMBIIUIEHHBIX CHOCO0AaX MONTYy4eHHMS XUMUYECKUX BELIeCTB (Ha
IpuMepe MPOU3BOACTBA aMMHUAaKa, CEpHOI KUCIOThI). YEpHast U 1BeTHas MeTautyprusi. CTexio
44 U CHUJIUKATHAas MPOMBIIUIEHHOCTh. [IpombinuieHHas opranudeckas xumua. CpIpbE s
OpPraHNYECKOM MPOMBIIUIEHHOCTH
5 Tunsl pacu€THBIX 3a/1a4
Pacuétsl Macchl BenecTBa WK 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UK
>1 00bEMY OJTHOTO U3 YYACTBYIOIIHMX B PEAKIIUH BEIIECTB
5.2 Pacuérr! TeruoBoro ¢ dexra peakyun
5.3 Pacuétbl 00bEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX PEAKIIHIX
5.4 Pacuérsl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MIPOIYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB
JTAHO B U30BITKE (MMEET MPUMECH )
Pacuérsl MaccoBoi miIH 00BEMHON JTOTTH BBIXOA MPOIYKTA PEaKIMN
55 0T TEOPETUUECCKH BO3MOKHOTO
56 Pacuétsl Maccsl (00bEMa, KOHI/I‘Ief)TBa UBeLLIeCTBa)UHpoz[vaTa peaKLEHH, €CITH OJTHO U3 BEI[ECTB
JTAHO B BUJI€ PACTBOpA C ONPeeNEHHON MacCOBOM 0N pacTBOPEHHOTO BEIIECTBA
Pacuétrl ¢ ucmons30BaHNeM TOHATHH «MACcCOBast OIS, «MOJISIPHAST KOHIICHTPALIHD»,
57 «pPacTBOPUMOCTE)
538 Haxoxnenue MOJeKyISIpHOH (HYOPMYITBI OPraHIMYECKOTO BEIIECTBA O €T0 TUNIOTHOCTH U Mac-

COBBIM JOJISIM DJICMCHTOB, BXOJANIUX B €I0 COCTaB, UJIW IO ITPOAYKTAM CIrOpaHUs




