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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmMa mo XMMUU Ha YPOBHE CpEAHEro 00Iero oopazoBaHusi paspaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUNA K pe3yjbTaTaM OCBOeHHUS (enepaibHOH 00pa3oBaTesbHON
nporpammbl cpeanero obmiero oopazoBanusa(POIl COO), npencraBineHHbIx B DepepanbHOM
rocyjapctBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konimenuuu npenojgaBaHus
yuebHOro mpeameTa «XuMmus» B o0pa3oBaTelbHbIX opraHuzanusx Poccuiickoit @eneparuu,
peann3yoMX OCHOBHbBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MO0XKeHui «CtpaTeruu
pa3Butus BocriutaHus B Poccuiickoit ®deneparuu Ha niepuon 10 2025 roga» (Pacmopsbkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XUMHSIT Ha YpOBHE YINIYOJIEHHOIO H3YYEHHs] 3aHHMAET Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HaAy4yHOro oOpazoBanus yuamuxcsa 10-11 xkmaccoB. HM3ydenue mnpeaMmera,
peayiuzyeMoe B YCIOBUAX AUPPEPEHUUPOBAHHOTO, NPO(UIBHOIO OO0Y4YEHUs, IPU3BAHO
obOecneunTh 00I1e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO I aJanTaldd UX K OBICTPO MEHSIIOUIMMCS YCIOBHSIM >KM3HU B COLIMYME, a
TaKKe ISl NpOAODKEHUS OOydeHHs B OpPraHM3aluaxX Npo(ecCHOHaIbHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme 1o XuMuM Ha3zHayeHUE IMpeaMeTa «XUMHUS» MOJy4aeT MOAPOOHYIO
MHTEPHPETALMI0 B COOTBETCTBUU € OcHOBomoJaratommmu nonoxenusMu ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH €€, COJEpKaHHs, pPe3yJbTaToB OO0ydyeHHs U TpeOOBaHMUM K
YPOBHIO TOATOTOBKHU BBIMYCKHUKOB. CBHJIETETBLCTBOM TOMY SIBIISIIOTCS  CIEAYIOIINE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e UH(pOPMALMOHHO-METOAUYECKAs, peaju3alusi KOTOpoill oOecreynBaeT MOJy4YEHHUE
MPEACTABICHUS] O LENSIX, COAEPKaHUM, OOIIe CTpareruu oO0y4yeHUs, BOCIHUTAHUS U
pa3BUTHsS O0YYAIOLIMXCS CPEJACTBAMHU MpPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas Ipe1yCMaTpUBAET ONpEJEIICHUE:
OPUHIIMIIOB ~ CTPYKTYPUPOBAaHUA U TOCJIENOBATEILHOCTH M3YyUYCHHUS  y4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KAadeCTBEHHBIX €ro XapaKTepUCTUK; IMOAXOIOB K
(GOpMHPOBAHUIO COJIEP)KATEIbHOM OCHOBBI KOHTPOJISI M OLIEHKHM 00pa3oBaTesIbHbIX
JOCTHKEHUM OOydaroluXcsi B paMKaX HMTOTOBOHM arrecTaluud B (QopMe €IUHOTO
rocyapCTBEHHOIO 3K3aMEHA 10 XUMHH.

[Iporpamma a1t yriryOI€HHOTO U3YYCHUST XUMUH:

e YCTaHABIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNbHOE I N3YUEHUS
B paMKax OTHENbHBIX  Mpoduiei, MNpeaycMaTpuUBaeT  paclpeiesieHue U
CTPYKTYPUPOBAHHE €r0 IO KjaccaM, OCHOBHBIM COJIEP)KATEIbHBIM JIMHUSIM/pa3esiam
Kypca,

e JIaéT MpHUMEpPHOE paclpeesieHne yueOHOro BpEMEHHU, PEKOMEHIYEMOTO JIsi U3YYEeHUs
OTJEJIBHBIX TEM;

e IMpejUiaraeT MNPUMEPHYIO IMOCJIENI0BATEILHOCTh HU3Y4YeHHUs y4eOHOro marepuana ¢
Y4ETOM JIOTUKH OCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e JAa€T METOAMYECKYI0 MHTEPHNpETAaluI0O MeJed M 3ada4 H3y4YeHus IpeaMeTa Ha
yrayOJaEéHHOM YpOBHE C YY4€TOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHETO



o01ero o0pa3oBaHus, COJAEPKATEILHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30oBaTEIBHOW MPOTpaMMBbl CPEIHETO OOIIEro 0Opa3oBaHUS
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKXKE C Yy4ETOM OCHOBHBIX BHUOB
yueOHO-TI03HABATEIbHBIX JIEUCTBUM OOYy4YaloOIIEerocsi IO OCBOEHUIO COJEp KaHMS
npeaMera.

[To BceM Ha3BaHHBIM TMO3WIHSAM B TPOrpaMMe 10 XHMHH MPEIyCMOTpPEHA
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypOBHE OCHOBHOro oOImiero obpasoBaHus. 3a
npeneraMyd  YCTaHOBJIEHHOM MporpaMMOM MO XHMHHM 00s3aTellbHOM  (MHBapUAHTHOM)
COCTaBJISIIOLIEH co/iep aHusi y4eOHOro mnpeaMera «XuMHUs» OCTaETCs BO3MOXKHOCTH BbIOOpa
€ro BapUAaTHBHOW COCTaBIIOIICH, KOTOpas JOJDKHA ONpPENENsATbCA B COOTBETCTBUU C
HaIpaBJIEHUEM KOHKPETHOTO POt 00ydeHHS.

B coorBerctBuM ¢ koHuenrtyainbHbiMu nosiokeHusiMu PI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro M YIIIyOJIEHHOTO YpOBHEH B cucteMe Tud@PpepeHIMpoBaHHOTO 00yYeHUS
Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHUS XHMMHUS Ha YpOBHE YIIIYOJIEHHOTO HW3Y4YEHUS
HalpaBjeH HAa pEeaIH3alUi0 IPEEMCTBEHHOCTH C TMOCHEAYIOIIMM JTanoM IOJIYy4YEHUs
XUMHUYECKOTO 00pa30BaHMs B paMKaX M3YUYCHHUS CHEIUATIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX JIUCIMIUIMH B By3aX M OpraHu3alusaX CpeaHero mpodecCHoHaTbHOTO
oOpazoBanusi. B 3Toil CBsI3M U3yueHHe NpeaMeTa « XuMUsD OPUEHTUPOBAHO TPEUMYIIECTBEHHO
Ha paclIMpeHue W yriyOJieHne TEOPETUYECKON M MPAKTUUECKOW MOJATOTOBKH OOYYarOIIMXCA,
BBIOPABIINX ONpeNeAEHHBIN Npoduiib 00yUeHUs, B TOM YUCIE C IEPCIEKTUBOM MOCIETYIOLIETO
MOJIYYeHUs] XMMHUYECKOro 00pa3oBaHMs B OpraHu3alusX Mpo(ecCHOHATBHOTO 00pa3oBaHUA.
Hapsiny ¢ atum, B cBete tpedoBanuit ®I'OC COO k miuaHupyeMbIM pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBPHOM IPOTrpaMMBl CPEIHETO OOIIero oOpa30BaHUS H3yUYCHHUE
npeaMera « XUMHUsS» OPUEHTUPOBAHO TAKXKE Ha pEIICHUE 3a7ad BOCIUTAHUS U COIMATIBHOIO
pa3BUTHUS 00yUarOIIMXCs, HA (POPMUPOBAHKE Y HUX OOIICHUHTEIUICKTYIbHBIX YMEHUN, YMEHUMN
panyoHanM3anuu y4eOHOro TpyJda M OO0OOIIEHHBIX CHOCOOOB JACSATEIBLHOCTH, HMEIOIINX
MEXIUCIUATUTMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocraBnsomuMu npeaMera «XuMus» Ha ypOBHE YIIyONEHHOTO W3Y4YEHUS SBIISIOTCS
yriyon€Huble Kypebl — «Opranudeckast xumusi» u «OOI1asi 1 HeopraHuueckas xumus». [lpu
OTIPENICJICHUH TOJX0JI0B K OTOOPY U CTPYKTYpPHOM OpraHM3alluM COAEpKaHUS ITHX KYpCOB B
mporpamMme Mo XuMuu 3a ocHOBY npuHsITH TosioxkeHuss ®I'OC COO o pazmuuusax 6a30BOro u
yriyONE€HHOTO yPOBHEH M3YUYEHUS TIPEAMETA.

OcHoBy comepxaHusi KypcoB «Opranmueckass xumus» U «OO0mmas M HeopraHmdeckas
XUMHUS» COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3YYEHHMs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIy4aeT ONpelelEHHOE TEOPETHYECKOe
JOTIOJIHEHUE, TO3BOJIAIONIEE OCO3HAHHO OCBOUTH  CYIIECTBEHHO  OOdbIIMK  00BEM
(dakTonmornyeckoro Marepuaia. Tak, Ha yriayOJaEHHOM YpOBHE M3YUYEHUS MpeaMeTa o0ecreueHa
BO3MOXXHOCTh 3HAYUTEJIBLHOTO YyBEIWYEHUS O0O0bEMA 3HAHUM O XUMHYECKMX OJJIEMEHTax H
CBOMCTBAx UX COCJAMHEHHUI HA OCHOBE PACIIMPEHUS U YIIyOJIeHUs MPEICTABIEHUN O CTPOCHUU
BEIIECTBA, XUMUUYECKON CBS3M U 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIUi, paCCMaTPUBAEMBbIX C
TOYKH 3PEHUS XUMUIECKON KHHETUKH W TEPMOJIMHAMUKH. V3ydeHue nepruogndecKkoro 3aKkoHa u
[lepuonmuueckold  CUCTEMBl XHMHYECKHX JJEMEHTOB 0Oa3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKask CBSA3b OObSICHIETCS



C TOYKH 3PEHUS SHEPTeTUUECKUX M3MEHEHUN TpH €€ 00pa30BaHWU U PA3pPYyIICHHUH, a TAKXKE C
TOYKH 3pEHUS MEXaHU3MOB e€ oOpa3oBaHus. VI3ydeHWe THIIOB pEaKIUid JOMOTHSIETCS
(GbopMHUpOBaHUEM TMPEACTABICHUN 00 DIEKTPOXUMHUYECKUX TIPOILEcCaXx M DIEKTPOJIH3E
pacIylaBOB M pacTBOPOB BELIECTB. B Kypce OpraHMYecKOM XUMHHM IIPU PACCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COEIMHEHUN yhAelsieTcss oco0oe BHHUMaHHE BormpocaM 00
AIEKTPOHHBIX 3(PPeKTax, 0 B3BaUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUi.
Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJIEpP)KaHHWE KYpPCOB XUMHUHU YIIyOJIEHHOTO YPOBHSA
U3Y4YEeHUS JUIsl KJIACCOB oOmpelenéHHoro mpoduiis (riaBHbIM oOpa3oM Ha UX CTPYKTYpY U
XapakTep MOMOJIHEHUN K 001Iel cucTeMe MPeIMETHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHbIE
npeaMeTsl. Tak, HampuMmep, B COJACpKAHWUU TMpeaMeTa s KIAaCCOB XUMHUKO-(PU3UYECKOTO
npodwist 60JIBIIIOE 3HAYCHUE OYTyT UMETh AJIEMEHTHI yUeOHOTO MaTepuraja 1mo o0IIei XUMUU.
[Ipy u3yueHuun npenMera B JAHHOM CiIydyae akIeHT OyJeT clejaH Ha OOIIHOCTh METOJIOB
MO3HaHUs, OOIHOCThH 3aKOHOB M TEOPHI B XUMHUHU U B (PU3UKE: aTOMHO-MOJICKYJIIpHAsI TEOpUs
(MonekynsipHast Teopusi B (PU3HMKE), 3aKOHBI COXPAHEHMSI MacChl W DSHEPIHH, 3aKOHBI
TEPMOJMHAMUKHU, FJIEKTPOIN3a, MPEJCTABICHHUS O CTPOSHUU BEIIECTB U JIPYTOE.
B To e Bpems B cojiepKaHUM TIpeaAMETa JIJIsl KIaCCOB XMMMKO-OMOJIOTHYECKOTO TTPOQuIIs
OoNbIIMI yACIbHBINA BeCc OyleT UMETh OpraHuveckas Xxumus. B aTom ciyudae npenocraBisieTcs
BO3MOXKHOCTh IS 00jiee OOCTOSITENIHBHOTO PAaCCMOTPEHUSI XUMUYECKON OpraHU3allK KIETKU
KaKk OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaKUE CTPYKTYpHbIE
KOMIIOHEHTHI, KaK JIMIUAbI, OCJKH, YIJI€BOAbl, HYKJICHMHOBbIE KUCJIOTHI U Apyrue. [Ipu stom
3HaHUS O COCTABE M CBOMCTBAX MPEACTAaBUTENICM OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JJIS U3YUYEHUs CYIIIHOCTH MPOLIECCOB (DOTOCUHTE3A, AbIXaHUS, TUIICBAPECHHUS.
B mnnane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIECHAYYHBIX
METOJIOB TO3HAHMS M OIbITA MPAKTUYECKOTO TMPUMEHEHUS Hay4YHbIX 3HAHUW U3y4YeHUE
npeaMera «XUMHS» Ha YIIYOJEHHOM YpOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SIX C
y4eOHBIMU TIpEAMETaMHU, BXOJSIIUMHU B COCTAaB MPeAMETHBIX o0acTell «EcTrecTBeHHO-HayYHBIC
npeaMeTs», «MareMatruka u uHpopMaTuka» u «PyccKkuit sSi3pIK U TUTEPATYPay.
[Ipu n3ydennn y4eOHOTO mpeaMeTra «XuMHUs» Ha yriayOJE€HHOM YypOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeIHero oOiero ooOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajnauei
MEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (DOPMHUpPOBAHME OCHOB HAayKHM XUMHU Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M OJHOr0 W3
KOMITOHEHTOB MUPOBOHU KYJIbTYphl. Pemenne 1ot 3a1aun Ha yriyOn€HHOM YPOBHE U3YUCHUS
npeaMeTa MpearnoiaraeT peajin3aluio TakKuX Lelen, Kak:
e (opMupoBaHUE MPEACTABICHUN: O MaTepUAIBLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTIX
Y T03HABAEMOCTH SIBICHUU MIPUPOJIBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U
e€ Bemymiel poiau B 00eCleUeHNH YCTOMYMBOTO PA3BUTUS YEIOBEUYECTBA: B PEIICHUH
po0JIeM SKOJOTHYECKOM, DHEPreTHUYCCKON M MHINEBON OE30IaCHOCTH, B Pa3BUTHHU
MEJUIIUHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB, HOBBIX HWCTOYHUKOB DSHEPTUH, B
oOecrieueHun PalMOHAIBHOTO MIPUPOIOTIOIb30BaHUS, B dbopmHpoBaHUU
MHUPOBO33pEHUS U 0011 KyIbTYphl YEJIOBEKA, a TAKXKE SKOJOTUYECKH 0OOOCHOBAHHOTO
OTHOIIIEHUS] K CBOEMY 370POBbIO U IPUPOIHON CPENIE;

e OCBOCHHME CHCTEMBl 3HAHWW, JIEKAIMMX B OCHOBE XHWMHYECKOM COCTaBJISIIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI Mupa: (yHAAMEHTAIbHBIX TMOHSTHH, 3aKOHOB H



TEOPUN XUMHUHU, COBPEMEHHBIX IIPEICTABICHHM O CTPOCHMM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, 0
TEPMOJMHAMHMUYECKMX M KHHETHMYECKUX 3aKOHOMEPHOCTSX IPOTEKAHWS XUMHUYECKUX
peakuuii, 0 XMMMYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00IuX
HAy4YHBIX IIPUHIUIIAX XUMHYECKOTO IIPOU3BO/ICTBA;

(GopmupoBaHue y O0OydYalOLIMXCS OCO3HAHHOTO TIOHUMaHHsA BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHUMHUYECKUX 3HAHUM [JIs1 OOBACHEHHUS KIIIOYEBBIX HIEH M MpodiieM
COBPEMEHHOM XUMUH, s OOBSCHEHUS M IPOTHO3UPOBAHMS SIBICHUN, UMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TIPAaMOTHOIO peUIeHUs MpoOJeM, CBSI3aHHBIX C
XUMHEW, TPOTHO3UPOBAHMUSA, AHAIM3a M OLEHKM C IIO3UIMH DKOJIOTMYECKOU
0€30MMacHOCTH MOCJEACTBUNA OBITOBOI M MPOU3BOJICTBEHHOM JESATEIHHOCTH YEJIOBEKa,
CBA3AHHOM C XUMHUYECKMM IPOU3BOJACTBOM, HCIIOJB30BAHUEM U TNEPepadOTKOM
BELIECTB;

yriyOJieHne NpEeACTaBICHUH O HAy4yHBIX METOAAaX IO3HAaHUS, HEOOXOAMMBIX MJis
MpUOOPETEHUSI YMEHUN OPUEHTHPOBATHCA B MUPE BELIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUN, WMEKIMX MECTO B TMPHUPOAE, B IMPAKTUYECKOM JEATEIBHOCTH H
IIOBCETHEBHOM KU3HH.

B mane peanuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIIHIMA
I[EJIOCTHOM CHUCTEMBbI CPEIHEro 001Iero o0pa3oBaHMs MPHU U3YYCHUH MpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAKKE 1IEJIM U 3a]]a4uH, KaK:

BOCIIUTAaHUE YOEXKAEHHOCTH B TI03HABAGMOCTH SBJCHUH TIPUPOIBI, YBaXKEHUS K
IpollecCy TBOpPYECTBA B O0JACTH TEOPETUUYECKUX W TMPUKIATHBIX HCCICIOBAHUN B
XUMUH, (HOpMUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMU K OOYUYEHUIO W TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 0OIIEYEIIOBEUCCKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEHM oOydJaromuxcs, (GOPMHUPOBAHHE Y HHUX CO3HATEIBHOTO OTHOIICHHS K
CaMOOOpa30BaHUI0 W HEMNPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEUIHON
npodeccoHanbHON M OOIIECTBEHHON NEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH,

dbopMHupoBaHWEe YMEHUW W HaBBIKOB Pa3yMHOTO MPHUPOIOIONIH30BAHUS, Pa3BUTHE
OKOJOTHYECKON  KYyJIbTYypbl, TNPUOOpETEHHWE  OMbITa  OOIIECTBEHHO-TIOJE3HON
IKOJIOTMYECKOM JICSITCIIbHOCTH.

OO6miee yucCao0 4YacoB, MPEAYCMOTPEHHBIX ISl M3YYEHUS XMMHUHU Ha YIUIYOJIECHHOM YpPOBHE
cpeaHero obmero obpaszoBanus, coctaBiser 204 vacoB: B 10 kiacce — 102 gaca (3 4Jaca B
Henento), B 11 knmacce — 102 yaca (3 yaca B HeZIelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA
Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSIX. Tumbl THOpUAM3AIMM aTOMHBIX OpOuTanel
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemecTB. [loHsATHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopust crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTrypHble (QOpMYJbl pPAa3NIUYHBIX BHUAOB: pPa3BEPHYTas, COKpalllEHHas,
ckenetHas. M3omepusi. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuUKAIMU OpraHUYecKux BemiecTB. [loHsTHe O
dbyukmoHansHOM rpytie. 'omonorus. 'omonornyueckue psaasl. CucremMaTudyeckas
HOMeHKJIaTypa opranundeckux coenuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMA B OPTAHUUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIECHUIO OPraHUYECKUX BEUIECTB MpPU HarpeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
rudpuan3anys aTOMHBIX opOuTaneil yriepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ alKeHOB, SpP*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuii psijy akuHOB, o01as Gopmylia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kalivis, B3aUMOJICUCTBUE allETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJIEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmyeckue CBOWCTBA  NpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opranu3Mm dYenoBeka. CHocoObl TONYyYEHHs] W TMPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Duznueckue CBONCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALMM, PEAKIUH C YYaCTHEM YIJIEBOAOPOJIHOTO pajauKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraButenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DHU3NUECKHE W XUMHUYECKHUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B npupoje. PoToCHUHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAKOIINE AUcaxapuisl. I 'uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAaYECTBEHHAsl pEaKlHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE 3TAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 33/1a4 1Mo TemMaM «ChupThl U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢opmyiia, U30MepHus, HOMEHKIATypa U (puzndeckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TMpEeACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrtpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TIPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHMEe aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEeBpalleHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE€ MOHSITHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpalICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOW (OpMysbl OPraHUYECKOTrO COEAUMHEHUS 10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUUd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XMMUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, KiIaccuukauus, HaONIOACHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCTh, HHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTtOMHBIX sAep. XUMUYECKAM dneMeHT. M3otomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U [leproanveckoil CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIA€MOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. T pUBHATBHbBIE
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TernnoBble 3(PEeKTh XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelnme OKUCIUTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNUE PeaKIuii HOHHOTO 0OMEHa, OIpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe  XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMHd M HEMETaJJlaMH, BOCCTAHOBUTEIIbHBbIE CBOMCTBA. [ 'MapuUiBL.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHUS TanoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MOdy4deHUs, (U3NYECKUe U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crocoObl MoydeHus, GU3MUecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB ATIOMHUHHS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOro pa3BUTUA dyenoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllisieHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMuM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIOJIb30BaHUs MpenapaToB OBITOBOM XHMMHUHU B TOBCEIHEBHOMU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKH. HaHOTeXHOIOT U .

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MPOMBIILIIEHHOCTb, METAJUTYPIHs, CTPOUTEIIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEEIICHNI0; HAIMYME MOTUBALUU K
OOy4Y€HUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATENLHOM M NPAKTHUUECKON J1E€ATEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OINbITA T[O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIECCe peanu3aliu 00pa30BaTeIbHON JESATENIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTE,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIMYHbIX BUAOB YUeOHOU A TENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUIOKEHUSI XHWMHHM, OCO3HAaHHS TOTO, YTO JaHHbIE HAYKH €CThb PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHHUSX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEeIbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrHX BHJIAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOsieM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpene, YMEHHsSI IPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKH XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOJIh30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H

CaMOOLICHKH.
HPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KUIIACC
[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:
c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, AlleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytnepoBa 115t 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHU M OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XWMHUYECKOUN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0O/IaTh MPaBHJIa KOJOTHUYECKH I1e71eCO00pPa3HOTO TOBEJACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH rtokaszaresns [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOUYHUKAX (HayyHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEed KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON IUCCOLUUALNHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX NMPEBPALIEHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIINH 10 Pa3INYHBIM IPU3HAKaM (YHCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOIO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPECTBOM COCTABJICHHS 3JEKTPOHHOIro OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAST KOHIEHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIWKATOPOB, H3YyYEHUE BIIHMSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I11€Jb HWCCJICAOBAHMS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpecTBa MaccoBoi MHPopManuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/



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

Hroro no pazneny

35

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

Pocculickas
3.1 Cnuptsl. Oenon 11 AJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/
KapOonusbHble COeTUHEHMS: allbJET Ul U Poccuiickas
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClI0KHBIE 21 ANIEKTPOHHAS IIKOJIa
a¢upsl. Kupbl https://resh.edu.ru/
Poccuiickas
3.3 VYrneBobl 9 AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Htoro no paznemny 41
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus
Poccuiickas
4.1 AMHHBI. AMIHOKHCIIOTHL. benku 12 JJIEKTPOHHA ILIKOJIA
https://resh.edu.ru/
Hroro no paszneny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
Poccuiickas
5.1 BricokoMonieKkyIsipHbIE COSTMHEHUSI 6 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
Hroro 1o pasuery 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH Poccuiickas
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9 3JIEKTPOHHAS IIKOJIA
snemenToB JI. 1. MenaeneeBa https://resh.edu.ru/
Poccniickas
Crpoenue Bemiectsa. MHOroo6pasue
1.2 BeleCTs 11 1 3JICKTPOHHAS IIKOJIA
https://resh.edu.ru/
Poccniickas
1.3 XUMUYECKUE PEAKIIUU 19 1 3 3JIEKTPOHHAs IIKOJIa
https://resh.edu.ru/
Hroro no paszneny 39 2 3
Pa3nen 2. Heoprannuyeckasi Xumust
Poccuiickas
2.1 Hemeransl 31 1 3 JJIEKTPOHHAs IIKOJa
https://resh.edu.ru/
Poccuiickas
2.2 Mertamisl 23 1 2 9JIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
Wroro no pazueny 54 2 >
Pa3znen 3. Xumus u Ku3Hb
3.1 Mertoasl MO3HAHUS B XUMHU. XUMHUS U 9 Poccuiickas
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KHNU3Hb

Uroro no pazgeny

3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUM, Poccniickas 351eKTpOHHAs KO
1 IpeCTaBICHUE O MHOTO00Pa3HH OPTraHUIEeCKUX 1 https://resh.edu.ru/
COCIMHEHU I
DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE U Poccwuiickast aneKTpoHHas MIKOJIa
2 BO30YXIEHHOE COCTOSIHMSI). BasleHTHBIE BO3MOKHOCTH 1 https://resh.edu.ru/
aToma yriepoja
XUMHYecKasi CBA3b B OPraHMYECKUX COCAMHEHHUSX. Poccwuiickast anekTpoHHas MIKoIa
3 MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H, 1 https://resh.edu.ru/
CIIOCOOBI pa3phIBa CBSI3EH
A Teopusi CTPOEHHS OPraHUYECKUX COeIUHEHUH A. M. L Poccuiickas d1IeKTpOHHAs UIKOTIA
ByTieposa https://resh.edu.ru/
Bunst uzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. Poccuiickast aeKTpoHHAS KO
5 OnekTpoHHbIE 3D (PEKTH B MOJIEKYJIaX OPTraHUYECKUX 1 https://resh.edu.ru/
COeTMHEHNN
6 I[Mpencrasnenne o KnaccU(PUKAMU U CUCTEMATUYECKAs L Poccutickas oneKTpOHHas MmKoIa
HoMeHkiarypa (IUPAC) oprannyeckux BEIecTs https://resh.edu.ru/
Poccuiickast aneKTpoHHAs MIKOJIa
7 Knaccuduxanus peakiyii B OpraHu4ecKoi XuMuu 1 https://resh.edu.ru/
Poccuiickast aeKTpoHHAs MIKOJIa
8 CucremaTn3zanus 1 000011IeHHE 3HAHUH 110 TEME 1 https://resh.edu.ru/
9 AJKaHbl: TOMOJIOTHYECKHUH psif, oOmas popmyia, 1 Poccuiickas anekTpoHHas HIKoJa
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HOMEHKJIATypa U U30MEpHs, IIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

https://resh.edu.ru/

Poccuiickas snexkTpoHHas mKona

10 ®du3nyecKkue 1 XUMUYECKUE CBOMCTBA AJIKAHOB https://resh.edu.ru/
1 Haxosxnenue ankanos B npupoze. Croco0sl monydeHus Poccniickast 571eKTponHas WKoa

U TIPHMEHEHHE ATKAHOB https://resh.edu.ru/

[{uknoankansl: o0mas GpopMyia, HOMEHKIATypa U Poccuiickas 3neKTpoHHas HIKOJIa
12 U30MEpHUsI, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX https://resh.edu.ru/

CBOWCTB, CITIOCOOBI IOJIy4EHUS U IPUMEHEHHE

Pemenne pacuéTHbBIX 3324 HA ONpeIeIeHne Poccuiickast aeKTpoHHAs KO
13 MOJIEKYJISIPHOUM (POPMYJIbI OPTaHHUECKOTO BEIIECTBA I10 https://resh.edu.ru/

MacCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €T0

coctaB. Cucremaru3anus 1 060011eHIe 3HaHU 110 TeMe

AJKeHBI: TOMOJIOTHYECKUH psij, o01mas popmyia, Poccniickas 51eKTpOHHAs KO
14 HOMEHKJIATypa, JIEKTPOHHOE U TIPOCTPAHCTBEHHOE https://resh.edu.ru/

cTpoeHue Monekyn. CTpyKTypHas U [IMC-TpaHC-

U30MEepHsl aJIKEHOB
15 du3nYecKUe U XUMUIECKUE CBOWCTBA AIIKEHOB. Poceuiickas d1eKTPOHHA LIKOI

Tpasmio MapkoBHHKOBA https://resh.edu.ru/

Poccuiickas anekTpoHHas mKoia

16 CrniocoOblI nostydeHus U NpUMEHEHUE aJIKeHOB https://resh.edu.ru/
17 I[Ipaktuyeckas padota Ne 1 o Teme "Tlonyuenue Poceuiickas s1eKTPOHHA LIKONA

STUJIEHA U U3YYEHHE €r0 CBOUCTB" https://resh.edu.ru/

PenieHue pacuéTHBIX 3a1a4 Ha OIPEIEIICHIE Poccutickas 51eKTpoHHAs MKOJIA
18 https://resh.edu.ru/

MOJ'ICKyJ'IHpHOfI (bOpMyJ'IBI OpTaHHU4YCCKOI'0 BCIICCTBA
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AJKkaueHbl: CONpsHKEHHBIC, U30JIMPOBAHHbBIE,

Poccuiickas snexkTpoHHas mKona

19 KyMyn#upoBaHHbIe. OCOOCHHOCTH 3JIEKTPOHHOTO https://resh.edu.ru/
CTPOCHUS
Poccuiickas sanexkTpoHHas mKoia
20 XUMHYECKUE CBOWCTBA CONMPSKEHHBIX JJUEHOB https://resh.edu.ru/
Poccuiickas snexkTpoHHas mKona
21 CriocoObI mostyueHus 1 NPUMEHEHHE alTKaleHOB https://resh.edu.ru/
AJIKMHBI: TOMOJIOTUYECKUH paf, oOmas popmyia, Poccuiickas 3neKTpoHHAs HIKOJIa
22 HOMEHKJIaTypa, AJIEKTPOHHOE U IPOCTPAHCTBEHHOE https://resh.edu.ru/
CTPOEHHE MOJIEKYJI, (PU3NYECKUE CBONCTBA
Poccuiickast 3neKTpoHHas HIKOJIa
23 XUMHUYECKUE CBOICTBA QJIKUHOB https://resh.edu.ru/
Poccuiickas anexkTpoHHas mKoia
24 KadecTBeHHBIE peakIui Ha TPOWHYIO CBA3b https://resh.edu.ru/
Poccuiickast anexkTpoHHas mKoia
25 CriocoOb! nostyueHus 1 IPUMEHEHNE AJIKUHOB https://resh.edu.ru/
26 Pemmenne 3a1a4: pacuéThl 10 YPABHEHUIO XMMUYECKOM Poceniickast 51eKTpOHHAs 1IKOJA
peakiuu https://resh.edu.ru/
Poccuiickast aeKTpoHHAs MIKOJIa
27 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110 TeMe https://resh.edu.ru/
ApeHBI: TOMOJIOTHYECKUH psif, o0mias ¢popmyna, Poccuiickast aeKTpoHHAs MIKOJIa
28 HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE https://resh.edu.ru/

CTpOEHHE MOJIEKYT O€H30J1a U TONIyoJa, UX (PU3NIECKUE
CBOWCTBA
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Poccuiickas snexkTpoHHas mKona

29 XUMHUYECKHE CBOMCTBA apPEHOB: PEAKIMH 3aMEIICHUS https://resh.edu.ru/
XUMHUYECKUE CBOWCTBA apEHOB: PEaKIMK Poceuiickas 31eKTPOHHA LIKOI
30 https://resh.edu.ru/
NPUCOEIMHCHUS, OKHCIICHUE TOMOJIOTOB OeH30I1a
Poccuiickas snexkTpoHHas mKoia
31 OcCo0eHHOCTH XUMUYECKUX CBOICTB CTHPOJIA https://resh.edu.ru/
Perenne pacuéTHBIX 3a/1a4 Ha ONpeselieH e Poccuiickas 251eKTpoHHas IIKOJIa
32 o https://resh.edu.ru/
MOJICKYJISIPHOM (POPMYJIBI OPraHMYECKOTO BEIIECTBA
Poccwuiickast aneKTpoHHas MIKOIa
33 CriocoObI nostyyeHust 1 NpUMEHEHNE apeHOB https://resh.edu.ru/
3 ['eHeTHYECKAs CBA3b MEXK/Y Pa3IMYHBIMH KIIACCAMH Poccutickas >1eKTpoHHAs MKOJIa
https://resh.edu.ru/
YTJIEBOAOPOIOB
35 PacyéThl 0 ypaBHEHHMAM XMMUYECKUX PEAKIIUN. Poceuiickas d1eKTPOHHA LIKOI
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME https://resh.edu.ru/
Poccuiickas anekTpoHHas mKoia
36 [Ipuponnstii ra3. IlonyTHele HETAHBIE ra3bl https://resh.edu.ru/
Poccwuiickast aneKTpoHHas KO
37 KaMeHHBIH yTroiib U IPOIYKTHI €ro epepaboTKu https://resh.edu.ru/
Hedtb u crioco6wl €€ nepepabotku. [IpuMenenne Poceuiickas s1eKTPOHHA LIKONA
38 https://resh.edu.ru/
IPOAYKTOB NEpepadoTKu HEPTH
39 [eHeTHYECKAs CBA3b MEKILY Pa3IHYHBIMU KJIaCCAMK Poccuiickas s1eKTPOHHA LIKONA

YTJIEBOJIOPO/IOB

https://resh.edu.ru/
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["anoreHONpoOM3BOAHBIC YTICBOAOPOIOB: JICKTPOHHOES

Poccuiickas snexkTpoHHas mKona

40 :

CTPOCHHE; PEaKIMH 3aMELICHUS rajoreHa https://resh.edu.ru/

JelicTBue menovei Ha TaJIOreHIPOU3BOIHBIE. Poccuiickas snexkTpoHHas mKona
41 B3anmopencTere qurajloreHaJIkaHOB C MarHUEM U https://resh.edu.ru/

[IUHKOM

CucremaTusanus 1 0600IEHNE 3HAHKH 110 pa3Ieny Poceniickast 51€KTPOHHAS LIKOJIA
42 "V 1eBoI0poIE!” https://resh.edu.ru/

Poccwuiickast aneKTpoHHas MIKOIa

43 KounrponpHas paboTa o teme "Yriesogopoast” https://resh.edu.ru/

[IpenenbHbIe OTHOATOMHBIE CTUPTHI: TOMOJIOTHYECKUN Poccwuiickast aneKTpoHHas MIKOJIa
44 psia, obmas popmyna, CTpOCHHUE MOJICKYII, U30MEPHSI, https://resh.edu.ru/

HOMEHKJIaTypa, KjJaccudukanus, (u3n4ecKkue CBONCTBa

XuMHUYECKUE CBOWCTBA MPEIENBHBIX OJHOATOMHBIX Poceniickast 51eKTpOHHAs LIKOJA
45 CIIUPTOB https://resh.edu.ru/

Croco0bI MOJTyYeH s U IPUMEHEHHE OTHOATOMHBIX Poceniickast 51eKTpOHHAs 1IKOJA
46 CITUPTOB https://resh.edu.ru/

ITpocThie 5pUpBI: HOMEHKIATYpa U U30MEpHs, Poccuiickas d1IeKTPOHHAs UIKOTIA
47 . https://resh.edu.ru/

0COOCHHOCTH (PU3NIECKUX U XMMUYECKUX CBOHCTB
48 MHOT0aTOMHBIE CIMPTHL: ITHJICHTIIUKOJIb U TIIULEPHH, Poceniickast 51€KTPOHHAS LIKOIA

uX (U3MYECKUE U XUMHUYECKHE CBONCTBA hitps://resh.edu.ru/

CriocoObl MosTydeHust ¥ IPUMEHEHNE MHOTOaTOMHBIX Poceniickast 51€KTPOHHAS LIKOIA
49 CIUPTOB https://resh.edu.ru/
50 DeHOoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA. Poccniickas 35eKTpOHHAs KO

TokcnyHocTs (heHona
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Poccuiickas snexkTpoHHas mKoia

o1 Xumudeckue cBoiicTBa heHoma https://resh.edu.ru/
Poccuiickas 35eKTpOHHAs IKOJIa
52 Crioco0bI nostyueHus 1 NpuMEeHeHne GeHoa https://resh.edu.ru/
[pakTrueckas padora Ne 2. Pemienue Poccwuiickast aneKTpoHHas MIKOJIa
53 9KCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "CrnupTel 1 https://resh.edu.ru/
dbeHonsr"
Poccwuiickast anekTpoHHas MIKoIa
54 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe https://resh.edu.ru/
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE Poccniickas 351eKTpOHHAs IIKOJIA
55 KapOOHHMIIBHOM TPYTIIIBI; TOMOJIOTUYECKHE PSIIBI, 00IIast https://resh.edu.ru/
bopmyna, u3oMepus U HOMEHKIJIaTypa
56 AJIBJIETH/IBI U KETOHBI: (PU3MYECKHE CBONCTBA; PEAKIIMN Poceuiickas d1eKTPOHHA LIKOI
MPHCOETHHEHNS https://resh.edu.ru/
57 Peakuuy OKMCIIEHHS U KaUeCTBEHHbIE PEAKIIUN Poccutickas 51eKTpoHHAs MKOJIA
AIIbAETHIOB H KETOHOB https://resh.edu.ru/
Poccuiickas 3neKTpoHHas MIKOJIa
58 CriocoObI mostyueHust albIerHI0B U KETOHOB https://resh.edu.ru/
5o OIHOOCHOBHEIE NPEENbHbIE KAPOOHOBBIE KHCIIOTEL, Poccutickas 51eKTpoHHAs MIKOJIA
0COOEHHOCTH CTPOCHHSI UX MOJIEKYJT https://resh.edu.ru/
M30MepHsi 1 HOMEHKIIATypa KapOOHOBBIX KMCJIOT, MX Poceuiickas o1eKTpPOHHAS IKOI
60 https://resh.edu.ru/

buznyeckue cBoiicTBa
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XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX

Poccuiickas snexkTpoHHas mKona

61 :
KapGOHOBBIX KHCIIOT https://resh.edu.ru/
62 OCOo6GEHHOCTH CBOWCTB MyPaBbMHOM KHUCIIOTEHL Poceuiickas 31eKTPOHHA LIKOI
MHuoroo0pa3ue KapOOHOBBIX KHCIIOT hitps://resh.edu.ru/
OcOOCHHOCTH CBOWCTB: HEMPEICIbHBIX U Poccuiickast 37IeKTpOHHAS IIIKOJIA
63 apoOMaTHYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, https://resh.edu.ru/
THAPOKCUKAPOOHOBBIX KUCIIOT. [IpeicTaBuTeNn BBICIINX
KapOOHOBBIX KUCIIOT
Poccuiickast 37IeKTpOHHAsI KO
64 [MoHsTHE O IPOU3BOIHBIX KAPOOHOBBIX KHCIIOT https://resh.edu.ru/
Croco0bl MONyYeHNs ¥ IPUMEHEHIE KapOOHOBBIX Poccuiickas 2JIeKTPOHHAs LIKOJIA
65 https://resh.edu.ru/
KHUCIIOT
C1nokHbIe 3QUPHI: TOMOJOTUYECKUH psiiL, 001as Poccuiickas sneKTPOHHA HIKONA
66 https://resh.edu.ru/
(opmyia, H30Mepusi 1 HOMEHKIIATypa
Poccniickas 251eKTpOHHAs KO
67 DusnyecKre U XMMHYECKHE CBOMCTBA 3(DHPOB https://resh.edu.ru/
Pemenne pacuéTHBIX 3a/1a4: 10 yPaBHEHUIO Poccuiickast 37IeKTpOHHAS IIIKOJIa
68 XUMHYECKOW PEaKIMu, Ha OTPEICICHUE MOJICKYISIPHON https://resh.edu.ru/
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA
aktuueckas pabora Ne 3. Pemenue OCCHIiCKast SJIEKTPOHHASI IIKOJIa
IT oora Ne 3. P P
69 9KCTIIEPUMEHTAIBHBIX 3a7a4 1o Teme "KapOoHoBbIe https://resh.edu.ru/
KucaoThl. CroxHbIe 3PUpHI"
20 JXKupbl: cTpoeHue, PU3NUECKHE U XUMHUYECKHE CBOMCTBA Poccuiickas s1eKTPOHHA LIKONA

(ruaponus)

https://resh.edu.ru/
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Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAILNX OCTATKU

Poccuiickas snexkTpoHHas mKona

71 .
HENPEIEbHBIX JKUPHBIX KUCIOT. JKHUPBI B IpUpoIE https://resh.edu.ru/
MBplLa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX Poccniickas 351eKTpOHHAs KO

72 Morolee aevictsue. IIonsaTHe 0 CHHTETHYECKUX https://resh.edu.ru/

Mmoroiux cpenactax (CMC)

23 IeneTHuecKas CBA3b YIIIEBOAOPOIOB U Poceniickast 51€KTPOHHAS LIKOJIA
KMCJIOPOICOEPKALINX OPTAHUYECKUX BEIIECTB https://resh.edu.ru/

Poccuiickast 3JIeKTPOHHAs MIKOJIa

74 PacyéThl 110 ypaBHEHUSAM XMMUYECKUX PEaKIUi https://resh.edu.ru/

Poccuiickast 3JIeKTPOHHAs MIKOJIa

75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe https://resh.edu.ru/

26 O6mias XxapakTepPUCTHKA YIJIEBOIOB U KIacCH()UKAIIUS Poccutickas >1eKTpoHHAs MKOJIa
YTJIEBOIOB (MOHO-, JIH- M TIOJHCAXaPH/IbI) hitps://resh.edu.ru/
Monocaxapuabl: GU3HIECKHE CBONCTBA U HAXOKICHHE Poceuiickas d1eKTPOHHA LIKOI

" B IPUPOTE https://resh.edu.ru/

-8 IIpuMeHeHHE TIIFOKO3bI, €€ 3HAUCHHE B Poceuiickas d1eKTPOHHA LIKOI
KU3HCACATCIbHOCTH OpraHnu3Ma https://resh.edu.ru/

Jlrcaxapujibl: caxapo3a, MaJbT03a U JIAKTO34. Poccuiickas sneKTPOHHA HIKONA

79 https://resh.edu.ru/

HaxoxieHre B IIpUPOJIe ¥ IPHMEHEHHE IUCAaXapHIOB

80 T[Monmcaxapuibl: CTPOEHUE MAKPOMOJIEKYJI, (GU3HYUECKUE Poceuiickas s1eKTPOHHA LIKONA
¥ XMMHYECKHME CBOWCTBA, IPMMEHEHHE https://resh.edu.ru/

Poccuiickas 3J1eKTPOHHAs MIKOJIa

81 [Tonsatue 06 NUCKYCCTBEHHBIX BOJIOKHAX

https://resh.edu.ru/
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Pemenne PACUCTHBIX 3a4a4 Ha OIMPECACIICHUC N0JIN

Poccuiickas snexkTpoHHas mKona

82 BBIXO/Ia TIPOJIYKTA PEAKIIUU OT TEOPETHUCCKH https://resh.edu.ru/
BO3MOXHOT'O
Poccuiickas sanexkTpoHHas mKoia
83 Cucremartu3zanus u 0000IICHIE 3HAHUI TI0 Pa3IeiTy https://resh.edu.ru/
84 KontponsHas pabota 1o Teme "Kucnoposacoaepxaniue Poceniickast 51€KTPOHHAS LIKOJIA
OpraHuYecKHue coequHeHus" hitps://resh.edu.ru/
AMUHBL: KIaccUpUKAIMS, CTPOCHUE MOJIEKYII, 00IIIast Poccuiickas 351eKTpOHHAS KO
85 dbopmyna, u3omepusi, HOMEHKIIATypa U (pusnveckue https://resh.edu.ru/
CBOICTBA
Poccuiickast 351eKTpOHHAS KO
86 XUMHUYECKUE CBONCTBA an(PaTHIECKUX aMUHOB https://resh.edu.ru/
87 AHMJIMH: CTPOEHHE aHMJIMHA, OCOOEHHOCTH XUMHIECKUX Poceuiickas 1eKTPOHHA LIKOI
CBOJCTR AHMITHHA https://resh.edu.ru/
CriocoObI MOJTyYeH s U IPUMEHEHHE aTnu(paTHIeCKUX Poceuiickas d1eKTPOHHAS LIKOI
88 https://resh.edu.ru/
aMHHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus, Poccniickas 25eKTpOHHAs KO
89 ¢busmueckue cBoiictBa. OTHENbHBIE PEICTABUTENH O https://resh.edu.ru/
AMHHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX Poccuiickas 351eKTpOHHAS KO
90 OMOJIOTMYECKOE 3HAUEHHE aMUHOKHCIIOT. CUHTE3 | https://resh.edu.ru/
THJIPOJTH3 TTENTH/IOB
Poccuiickas 351eKTpOHHAS KO
91 Benku kak mpupoHbIC TOJUMEPHI; CTPYKTYPbI OSJIKOB https://resh.edu.ru/
92 XUMHYECKHE CBONCTBA OEITKOB Poccuiickast 2IeKTpOHHAS KO
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A3oTcozepKale reTepouKINUYecKUe COCTMHEHUS.

Poccuiickas snexkTpoHHas mKoia

93 HykienHOBBIE KUCIIOTBI: COCTaB, CTPOCHUE U https://resh.edu.ru/

OuoJsiornyueckas poib

[TpakTruueckas padora Ne 4. Pemenue Poccuiickas anekTpoHHas mKoiIa
94 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30TCoaepIKaIiue https://resh.edu.ru/

OpraHuYecKHue coequHeHus"

[TpakTuueckas paborta Ne 5. Perenue Poccuiickas 3eKTpOHHas 1IKOJa
95 SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe ""Pacmno3HaBanue https://resh.edu.ru/

OpPraHMYeCKUX COCTUHEHUN"

KonTponbHas pabota no Teme "A3oTcoepKaiiue Poceniickast 51eKTpOHHAs LIKOJA
9 OpraHUYeCcKHe COeAMHEHUs " https://resh.edu.ru/

OCHOBHBIE TTOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX Poccuiickast 3ieKTpOHHAS IIKOJIA
97 COEMHEHUIN U METObl UX CHHTE3a —II0JIMMEpU3als U https://resh.edu.ru/

MTOJIMKOH ICHCAITUS

Poccuiickas anekTpoHHas mKoia

98 [MnacTmacchl. YTunm3anus u nmepepadoTka IacTHKa https://resh.edu.ru/

DIacTOMEPBI: HATYPAIbHBIA CHHTETHIECKHE KAydyKH. Poccuiickas sneKTPOHHA HIKOMA
29 Pesuna https://resh.edu.ru/

BosokHa: HaTypajbHbIE, HCKYCCTBEHHBIE, Poceuiickas s1eKTPOHHA LIKONA
100 cuHTernyeckue. [lonumepsl cenuaibHOTO Ha3HAYEHUS hitps://resh.edu.ru/

[TpakTrueckast paborta Ne 6. Pemenue Poccniickas 35eKTpOHHAs IKOJIa
101 HKCIIEpPUMEHTANIbHBIX 33/1a4 1o Teme "Pacno3HaBanue https://resh.edu.ru/

MJIaCTMACC ¥ BOJIOKOH"
102 O060011eHre U cucTeMaTu3alys H3Y4YeHHOT0 MaTepuaia Poccuiickas anekTpoHHas HIKoJa
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110 TeMe "BbICOKOMONEKYIIIPHBIE COETUHEHUS "

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

Peanu3anus 06pa3oBaTe/ibHBIX MPOrPaMM eCTECTBEHHOHAYYHOI M TEXHOJIOTMYEeCKOil HATIPABJIEHHOCTH MO MPeIMeTy XUMHSI
OCYLIeCTBJIsSIETCS ¢ HCMOJIb30BaHNeM 000pyaoBaHus neHTpa «Touka pocta»

10 kaacc
Ne Coaepixanue IleseBast ycTaHOBKA YpOKa Koxa-Bo ILnanupyemble HUcnosb3oBanue
ypOKa 4acoB pe3yJIbTaThl odopynoBanust
u3 nenTpa «Touka
TemMar pocTay
HYeCK
oro
IUIAHU
poBaH
usi
15 JlaGopatopHbIit ONBIT | 3HaTh  CBOWMCTBA  ATHJICHA. 1 YmMmetp nonyuats 3tuineH | Hdaruuk pH, coup-
«B3aumopelictBue  3TmieHa ¢ | BeisiBuATe  yueOHyro  mpo- JeTHpaTaliell 3TaHoJia, | TOBKA
pacTBOpOM IMepMaHraHaTta kanus» | Onemy, mpeansaratb €€ BO3- AKCIIEPUMEHTAIILHO
MOKHOE€ 00bsSCHEHHE, JIOKa3bIBaTh
MIPOBEPATH BBIABUHYTOE MpeE.- MPUHA/IIEKHOCTD
MI0JIO’KEHNE 9KCIIEPUMEH- ATUJIEHA K
TaJabHO HenpeeIbHbIM
COEIMHEHUSAM
23 JIaGopaTopHbIii OMBIT | 3HATh CBOMICTBA aLlETUIIEHA 1 YMmers nonyyars | Jlatuuk pH
«B3auMojelicTBue aleTuiIeHa C | YMETh TMOJydarh AaleTHICH areTUiICH KapOUTHBIM



https://resh.edu.ru/

pacTBOpPOM II€pMaHIraHaTa KaJlus»

KapOUJIHBIM CIIOCOOOM, 9KC-

CIocooom, JKC

NEPUMEHTAJIbHO  JIOKA3bIBaTh [EPUMEHTAIbHO
IIPUHAJICKHOCTh AalETHICHA K JIOKa3bIBaTh
HeNpeIeIbHbIM COETUHEHUSAM IIPUHAJIEKHOCTD
aleTUIeHa K
HenpeeIbHbIM
COEIMHEHU- M
44 OmnbiT «CpaBHEeHHE TeMIepaTypsl | 3HaTh (U3UUECKUE CBOMCTBA Hayuutscs onpenensars | JlaTunku
KUIICHUS OJIHOATOMHBIX | IIPEIEIbHbBIX OJTHOATOMHBIX TEMIIEPATYpbl  KUIIEHUS | TEMIIEPATyphl
cnuptoB». OnbIT  «CpaBHEHUE | CHUPTOB. YMETh BBISABIATH U CIIUPTOB, (TepMOpE3UCTOPHBIH
TeMIepaTyp KUIIEHUS] U30MEPOB». | OOBACHATh 3aBUCUMOCTh IIPUHAUIEKALINX K| M1  TEepMOIIapHBIii),
CBOICTB  CIIUPTOB  OT HX OJIHOMY Oans
XUMHUYECKOTO CTPOCHHUS TOMOJIOTHUECKOMY DSy | KOMOMHUPOBAaHHAs
OOBSCHATH 3aBUCHMOCTD | J1a00- paTopHast
TEMIIEPATYPbl  KUIIEHUS
COUPTOB  OT  4HCIa
aTOMOB  yIiepoja B
MOJIEKYJIe, OT CTPOCHHUS
yrie- pOAHOIO CKelseTa
JUISE HN30MEPOB
.OOBSACHAT, HU3MEHEHHE
TEeMIEPATYPhI npu
UCIIapEeHNN CIIUpTA,
sbupa U KUAKOTO
aJIKaHa
45 JlaGopartopubiii onbiT «TemnoBoit | 3HaTh  CHOCOOBI  MOJyYEHUS Hayuutscs  ompenensats | [Ipubop JUTS
3pdeKT  peakiuu  OKHCICHHS | albJEeTUiOB TEIIOBOM 3G QeKT | OKHCIeHHUs  CrupTa
9TaHOJIa» peaxkuuu OKHCIIEHUS | HaJ MEIHBIM
JTa”ojIa KHCJIOPOJIOM | KaTaJau3aTopoM,
BO3yXa BBICOKOTEMIIEPATYPH
BbINA JaTUNK
(Tepmornapa)
61 JIaGopaTopHblii ONBIT | 3HaTh CBOMCTBA OTHAEIBHBIX N3mepurs pH Bbimanssix | Jdatunk pH
«Pacnio3zHaBanue pPacTBOPOB | MPEACTABUTENCH KapOOHOBBIX pacTBOpPOB




OpPraHn4€CKUX KUCIIOT»

KHUCIIOT. OOBICHATD
3aBUCUMOCTb HX CBOWMCTB OT
XUMHYECKOT'O CTPOCHHUS

OpPraHWYECKHX  KHCJIOT,
HAa OCHOBAHHMH TOJy4YeCH-
HBIX pe3yJIbTaTOB
UIACHTU(DHUIIIPOBATH
OCH301HYIO,
CATUIIUIIOBYIO u
I[ABEJICBYIO KHCIIOTHI

67 JlaGopatopubiii  ombIT  «llle- | 3HaTh  CBOWMCTBAa  CIIOKHBIX [Tonyuuts Hatuuk pH
JIOYHOHM TUAPOIU3 dTHIaneTaray | 3upos. OOBsCHATH  Ha- AKCIIEPUMEHTAJIbHBIE
MPABJIIEHHOCTh  PEaKIud THU- JaHHBIE O 3aBHUCHUMOCTH
JpOJIN3a CIOXHBIX 3(QHPOB B pH pactBopa menoun ot
KHCIION U IIETIOYHOM cpe- Jax BpEMEHH B  IpoIecce
TUIPOJIN3a CJI0KHOTO
sadupa. OObsICHUTD
MOJTYYCHHBIC PE3YIIbTAThI
90 JlaGopaTopHbIit OTBIT | 3HATh CBOMCTBA aMHUHOKHUCIIOT. DKCIepUMEHTATBHO Hatuuk pH, natumk
«Omnpenenenue cpeabl pacTBOPOB | YMETh OOBSICHATH omnpene- JIUTh pH | anexTponpoBogHOCT
aMUHOKHUCIIOT».  JlabopaTopHbIi | 3aBUCUMOCTh CBOMCTB pacTBOPOB aMUHO- | U
onblT  «KuUCIOTHBIE  CBOWMCTBA | aMUHOKHCIIOT OT UX CTPOEHUS KHCIIOT. Hccnenosatsb
AMUHOKHCIIOT B3alMO/IeIiCTBHE a-
AMUHOKHCIIOT C

COCAUMHCHUAMHU MCIU H
OUH- Ka. Ha ocnoBanuu

ITOJTy4YEH- HBIX
AKCIEPUMEHTAIBHBIX

JTAaHHBIX YCTaHOBUTH
3aBUCH- MOCTH

KHUCJIOTHO-OCHOBHBIX
CBOWCTB aMHHOKHUCIJIOT OT
nux XUMHUYECKOT'O
CTPOCHUS




11 KIIACC

KosmuectBo
Ne i/ Tema ypoka 4ACOB JIeKTPOHHBbIE U (pPOoBbIE
oOpa3oBaTejbHbIE pecypchbl
Bcero
Artom. CocTas aTOMHBIX s€p. XUMUYECKHN DJIEMEHT. Poceniickast 5eKTPOHHAS LIKOIA

1 R o 1 https://resh.edu.ru/

5 CTpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBbIE Poccuiickast o1eKTpOHHas HIKoIa
wwena 1 https:/resh.edu.ru/
Knaccudukanys XMMHUYECKHX dJIEMEHTOB (S-, p-, d-, f- Poccuiickas 251eKTpoHHas IIKosIa

3 SJIeMeHTEI) 1 https://resh.edu.ru/

Poccuiickast 37eKTpOHHAS IIKOJIA

4 PacnipenenieHne 3J€KTPOHOB 10 aTOMHBIM OpOUTAIIAM 1 https://resh.edu.ru/

5 DIIeKTPOHHBIE KOH(YUTYpAIlUK aTOMOB JJIEMEHTOB B 1 Poccutickas sneKTpORHas MKoIa
OCHOBHOM H BO30Y)KIEHHOM COCTOSIHUH hitps://resh.edu.ru/

5 DJIEKTPOHHEIE KOH(PHUIYPALIUH HOHOB. . Poccwuiickast 3JIeKTpOHHAs IIKOJIA
DIEKTPOOTPHIIATENHHOCTE https://resh.edu.ru/
Ilepuonnueckuii 3akoH u [leproanueckas cucrema Poccuiickas sanexkTpoHHas mKona

7 XxuMHuIeckux saeMenToB JI. . MenzeneeBa, cBs3b ¢ 1 https://resh.edu.ru/

COBPEMEHHOM TEOPHUEH CTPOEHHSI AaTOMOB

3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB XUMHUECKHX Poccwuiickast 37eKTpOHHAs IIIKOJIA
8 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX 1 https://resh.edu.ru/

BEIIIECTB 110 TPYIINaM U TIEPHOIaM
9 Cucremaru3zaiyst 1 0000IIeHHe 3HAHUI 110 TEMe 1 Poccuiickast 37eKTpOHHAs IIIKOJIa
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Buasl xumuyeckoi cBa3u. Mexanu3mMbl 00pa3oBaHus

Poccuiickas anexkTpoHHas mKona

10 KOBAJIEHTHOM CBsi3H. BogopoaHas cBs3b. https://resh.edu.ru/
MeKMONeKyIIpHbIC B3aUMOICHCTBHS
BaneHTHOCTh U BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. Poccuiickas anekTpoHHas IKoJIa
11 CBs13b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://resh.edu.ru/
TEOMETPHYECKUM CTPOCHUEM
19 I[IpencTaBieHUs O KOMIIIEKCHBIX COSJMHEHHAX: COCTAB Poccuiickas sMeKTpOHHAS IKOIA
1 HOMEHKJIATYDa https://resh.edu.ru/
BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO Poccuiickas 25eKTpOHHAs KO
13 cTpoeHusl. THUITBI KPUCTAIUNTMYECKHUX PEIICTOK U https://resh.edu.ru/
CBOICTBa BEILIECTB
14 IMonsTHE O AMCIIEpCHBIX cucTemax. [IpeacTaBuenue o Poccuiickas 2J1eKTpOHHas IIKOJIa
KOJUTOMTHBIX PACTBOPAX https://resh.edu.ru/
15 W cTHHHBIE paCTBOPHI: HACHINIEHHBIE U HEHACKHIIIECHHBIE, Poccutickas oneKTpORHas MKoIa
pactBopuMOCTh. KpucTtamtoruaparsl hitps://resh.edu.ru/
Poccuiickas anekTpoHHas 1IKoJa
16 Cnoco06sl BeIpaKEHHUs KOHIIEHTPAIMU PaCTBOPOB https://resh.edu.ru/
Pemenue 3a1ay ¢ ucnonb30BaHUEM MOHITHI ""MaccoBast Poccuiickast anekTpoHHas 1IKoJIa
Y
17 JI0JIs1 pacCTBOPEHHOTO BemlecTBa", "MosipHas https://resh.edu.ru/
KOHIeHTpauus"
Knaccudukanus 1 HOMEHKIATypa HEOPraHMIECKUX Poceniickast 51eKTpOHHAs 1KOA
18 https://resh.edu.ru/
BEIIIECTB
19 CucremaTtu3zanus U 00001IeHNE 3HAHUN IO TeMe Poccuiickas anekTpoHHas HIKosa
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KonTtponbHas padora no Temam "CrpoeHue aToma.
[Tepnoanueckuii 3axoH u Ilepuoanueckas cucrema

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru/

20

xuMmudeckux daeMenToB JI. 1. Menneneena",

"Crpoenue BemecTBa. MHOroobpasue BeniecT"”

Knaccudukanus XuMu4ecKkux peakiuui B Poccuiickas 351eKTpOHHAs IIKOJIA
21 HEOPraHUYECKOW M OPraHMYECKOM XUMUU. 3aKOH https://resh.edu.ru/

COXPAHEHHUS MAaCChl BENIECTB; 3aKOH COXPAHEHUS 1

IPEBPAILEHHSI SHEPTHU TP XUMHIECKHUX PEAKIHSX
99 TennoBble 2QPEKTH XUMUUECKAX PEAKIMIA. Poccuiickast o1eKTpOHHas Ko

TepMOXUMHUUECKHE YPABHEHUSI https://resh.edu.ru/

BbluKClIeHHs 110 YpaBHEHHUAM XMMHYECKUX PEAKIMNI U Poccuiickas 21IeKTpOHHAs LIKOJIA
23 https://resh.edu.ru/

TEPMOXUMUYECKHM YPaBHEHHSIM
24 CKOpOCTh XUMUYECKOM PEAKIINH, €& 3aBUCUMOCTD OT Poceniickast 51€KTpOHHAS LIKOIA

pasnuuHbX (akropoB. Katanus u karanmsatopsl https: //resh.edu.ru/

Poccuiickast anexkTpoHHas mKoia

25 FOMOFCHHLIC n FeTeporeHHHe peaKHI/II/I https//resheduru/

[IpakTuueckas pabora Ne 1 nmo teme "Bnusiaue Poccniickas 351eKTpOHHAs KO
26 pa3sIMYHBIX (HAKTOPOB HA CKOPOCTh XUMHIECKON https://resh.edu.ru/

peakun"
57 O6paTuMbIe U HeOOpaTUMbIE PEAKIMU. XUMUYECKOe Poccniickas 21IeKTpOHHAs LIKONIA

https://resh.edu.r

paBHOBecHe ttps://resh.edu.ru/

IMpaktuueckas pabota Ne 2 o teme "Brustue Poccuiickast 37IeKTpOHHAsI KO
28 pa3anYHbIX (HAKTOPOB HA MOJIOKEHUE XMMUUECKOTO https://resh.edu.ru/

paBHOBeCHS"
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DnexTponauTrydeckas auccoruanus. CUIbHbBIE U c1a0ble

Poccuiickas anexkTpoHHas mkona

29 .
AMeKTPOIUThl. CTENICHb JUCCOIUAIIH hitps://resh.edu.ru/
30 Honnoe npoussenenue oasl. Cpena BOIHBIX Poceniickast 5€KTPOHHAS LIKOJIA
pactBopoB. Bonopoausrit nokasareins (pH) pactBopa https://resh.edu.ru/
Tuaponus coneil. Peakiuu, mpoTekaromue B pacTBOpax Poceniickast 5eKTPOHHAS LIKOJIA
31 https://resh.edu.ru/
AIIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo teme "Xumuueckue Poceniickas 5/1€KTpOHHAS LIKOIIA
32 " https://resh.edu.ru/
pPCaKIMU B PaCTBOPAX AJICKTPOIUTOB
33 OKHCIIUTENBHO-BOCCTAHOBUTENBHEIE PEAKIIMH. Poccuiickas 251eKTpoHHas IIKosIa
BaxxHeiie OKUCIUTENN 1 BOCCTAHOBUTEIN https://resh.edu.ru/
Poccuiickas anexkTpoHHas mKoia
34 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca https://resh.edu.ru/
Poccuiickast anexkTpoHHas mKoia
35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB https://resh.edu.ru/
Poccuiickast anexkTpoHHas mKoia
36 Pemenne 3a1a4 pa3IMyHBIX THIIOB https://resh.edu.ru/
Poccuiickast 351eKTpOHHAS KO
37 Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB https://resh_edu_ru/
38 Cucrtemaruzanus 1 00600IIeHNe 3HAHUI TTI0 TEMe Poccutickas 5eKTpoHHAs MKOJIA
"XUMITecKie peakimn” https://resh.edu.ru/
Poccuiickas 351eKTpOHHAS KO
39 KonTponbHas padora no teme "XuMuuecknue peakuuu'

https://resh.edu.ru/
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[Tonoxenue Hemerasio B [lepuoanueckoit cucreme
xumuueckux dyemenToB . . Menneneesa u

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru/

40
0COOEHHOCTH CTPOEHUSI KX aTOMOB. DHU3HUYECKHe
CBOWCTBA HEMETAJLIOB
m ANIoTponys HeMeTaIoB (Ha IPUMepEe KUCIOPO/Ia, Poceniickast 5eKTPOHHAS LIKOIA
ceper, hocdopa 1 yrieposa) https://resh.edu.ru/
Bonopoxa: nonydenue, Gu3MIECKUE U XUMHIECKHE Poceniickast 51€KTPOHHAS LIKOJIA
42 cBoticea. THAPUIBI https://resh.edu.ru/
[aoreHsl: HaX0XkJIECHUE B IPUPOJE, CIIOCOOBI Poceniickas 5/1€KTpOHHAS LIKOIIA
43 o https://resh.edu.ru/
HOJTy4eHUSs, PU3NUECKUE M XUMUUYECKHE CBONCTBA
1 TaoreHoBoOpOIBL. Bakreitmie Poccuiickast >JIeKTpOHHAS IIKOJIA
KHCJIOPOJICOEPIKAIINE COETMHEHHS [aJIOT€HOB https://resh.edu.ru/
45 JlaGopaTopHbIE U IPOMBILNIIEHHBIE CIIOCOOBI MOITYYEHHUS Poceniickast 51€KTpOHHAS LIKOIA
ranoreHoB. [I[puMeHeH e raJoreHOB U UX COSTHHCHUIA hitps://resh.edu.ru/
15 IIpaxtuyeckas padota Ne 4. Perenmue Poceuiickas o1eKTPOHHA LIKONI
JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "["anoreHsr"” https: //resh.edu.ru/
Kucnopon: mabopaTopHbie 1 MPOMBIIIIEHHBIE CTIOCOOBI Poccuiickas anexkTpoHHas mIKoia
47 HOTy4YeHUsI, PU3NIECCKIE U XHMUIECKHE CBOWCTBA. https://resh.edu.ru/
O3on. [IpuMeHeHne KUCIOpO/Ia U 030Ha
Poccuiickast 37IeKTpOHHAsI KO
48 OKCHIBI ¥ IIEPOKCHIBI https://resh.edu.ru/
Poccuiickast 37IeKTpOHHAsI KO
49 Penienue 3a1a4 pa3nuyHbIX THUIIOB https://resh.edu.ru/
50 Cepa: HaXOXJIEHHE B TIPUPOJIE, CIIOCOOBI MOTyIEHHS, Poccuiickast 37IeKTpOHHAsI KO
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¢du3nveckre 1 XUMUYECKHE CBOWCTBA

https://resh.edu.ru/

Poccuiickas anexkTpoHHas mKona

51 Ceposozopost, cymbQusbi https://resh.edu.ru/
52 Kucnopopacoaepanye COeTMHEHUS CEPBL. Poccutickas s1eKTpoHHas 1IKOIA

Oco0eHHOCTH CBOICTB CEPHON KHCIIOTHI hitps://resh.edu.ru/

[TpakTuueckast pabota Ne 5. Pemenue Poccuiickas 3eKTpOHHas IKOJa
53 JKCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "Cepa u e€ https://resh.edu.ru/

coenuHeHus"

A30T: HaX0XKJIEHUE B IPUPOJIEC, CIIOCOOBI TIOJTYUYCHUS, Poccuiickas 35eKTpOHHAS KO
54 (du3HYeCcKre U XUMHUYECKUE CBOMCTBA. AMMHUAK, https://resh.edu.ru/

HUTPUJIBI
55 Kucnopozacoaepkamye COeTMHEHUS a30Ta. Poccutickas 51eKTpOHHas MKOIa

Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://resh.edu.ru/

[IprMeHEHNE a30Ta U €r0 COEMHEHUN. A30THBIE Poccutickas oneKTpORHas MIKoIa
56 y106penHs https://resh.edu.ru/

docdop: HaxXokKAEHUE B IPUPOJIE, CHOCOOBI MOTYyUYEHHUS, Poccuiickast anekTpoHHas 1IKOJIa
57 (busnueckue u xumMuyeckue cBoiictra. Pochuas u https://resh.edu.ru/

bochun
58 Oxcupl hocdopa, GochopcopepKranme KUCIOTHL Poccuiickast oleKTpOHHas IIKoIa

Comn (I)OC(bOpHOfI KHUCJIOTBI https://resh.edu.ru/

ITpumenenue Gpochopa u ero coeaunenuii. GocopHbie Poccuiickast o1eKTpOHHas IIKoIa
59 y106penHs https://resh.edu.ru/

I[TpakTryeckas pabora Ne 6. Pemenne Poccwutickas oneKTpOHHas MKoa
60 https://resh.edu.ru/

HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe "A30T u gocdop u
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UX coeauHeHnsa"

Yraepoa: HaxoKAeHHE B IPUPOJE, aJNIOTPOITHbBIE

Poccuiickas anekTpoHHas 1mKoia

61 MoubuKayy; GU3nIeCKre U XUMUYECKHUE CBOWCTBA, https://resh.edu.ru/
pUMCHEHHE
62 Oxcun yrnepoaa(ll), okcun yrnepona(lV), yronsnas Poceniickast 51eKTpoRHAs WKOA
KHCIOTA 1 68 COTH https://resh.edu.ru/
Poccwuiickast anekTpoHHas MIKoIa
63 Pemenne 3a1a4 pa3IMyHBIX THITOB https://resh.edu.ru/
KpeMHuii: HaxokIeHHe B IPUPOJIE, COCOObI Poceuiickas 1eKTpOHHA LIKOI
64 . https://resh.edu.ru/
NOoJXy4eHHs, PU3MYECKHUE U XUMUUECKHE CBOMCTBA
Poccuiickas anexkTpoHHas mKoia
65 Oxcun kpemuusA(1V), kpeMHUEBast KMCI0Ta, CUITUKATHI https://resh.edu.ru/
66 [Tpumenenne kpeMHHUs U ero coeanHeHui. CTek0, ero Poccuiickas sneKTpOHHA HIKONA
MONyHEHH e, BUTH CTEKIA https://resh.edu.ru/
Poccwuiickast anekTpoHHas MIKoIa
67 Pemrenne 3a1a4 pa3IMyHBIX THITOB https://resh.edu.ru/
Cucrtemaruzaus 1 0000IIeHNe 3HAHUH 110 TeMe Poccutickas 51eKTpoHHAs MKOJIA
68 "Hemeranms:" https://resh.edu.ru/
Poccuiickas anexkTpoHHas mKoia
69 KonTtponbHas padora o Teme "Hemerasmisr" https://resh.edu.ru/
AHanus3 pe3yJbTaToB KOHTPOIBHOM paboThl, KOPPEKIHS Poceuiickas o1eKTpOHHA LIKONA
70 omBoK https://resh.edu.ru/
71 ITonoxenune meramios B [lepuoguueckoit cucreme Poccniickas 35eKTpOHHas KO
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XUMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLIOB

https://resh.edu.ru/

Ob6mume ¢usznyeckue cBoiicTBa MetaiioB. [lpumenenue

Poccuiickas anexkTpoHHas mkona

72 :
METAJUIOB B OBITY U TEXHUKE hitps://resh.edu.ru/
Poccuiickas 351eKTpOHHas IKOJIa
73 CmuiaBsl MetasuioB. Kopposust Meramios https://resh.edu.ru/
Poccuiickast 3eKTpoHHas KO
74 Penienue 3a1a4 pa3nuyHbIX THUIIOB https://resh.edu.ru/
25 DIEKTPOXUMHUYECKHUIA P HAPSKEHUI METAILIOB. Poceniickast 5/€KTPOHHAS LIKOIIA
O6111e crnocoObl MOTyYeHHs] METAJIIIOB hitps://resh.edu.n/
O61as xapakrepucTika MetauioB |A-rpynmsl Poccuiickas 351eKTpOHHAs KO
Ilepronnueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB. https://resh.edu.ru/
76 Harpuil u kanuii: nonydenue, pusnueckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB
U UX COCIUHEHUU
O61as xapakrepuctuka MmetamioB ||A-rpynmst Poccniickas 351eKTpOHHAs KO
Ilepronueckoit CUCTEMbI XUMUYECKHX SJIEMEHTOB. https://resh.edu.ru/
77 Marnuii 1 KajablUuii: nodydeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE NTPOCTHIX BELIECTB
U UX COCIUHEHUU
Poccuiickas anexkTpoHHas mKoia
78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs https://resh.edu.ru/
AJIOMUHMIA: TTOTyYeHne, PU3NYECKHE B XMMHUYECKHE Poceuiickas o1eKTpOHHA LIKONA
79 y https://resh.edu.ru/
CBOICTBa, MPUMEHEHHE
80 AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCH/IA Poccuiickas 35ekTpoHHas IIKOJIa
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ATIOMHUHUA, THAPOKCOKOMIIJIICKCHI AJIFOMHUHUA, UX
IIPUMCHCHHUEC

https://resh.edu.ru/

Poccuiickas anexkTpoHHas mkona

81 Pemienue 3agau pa3auyHbIX TUIIOB https://resh.edu.ru/

[TpakTuueckas padota Ne 7. Pemenue Poccuiickas snekTpoHHas 1mKoIa
82 AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme "MeTasuibl https://resh.edu.ru/

[JIaBHBIX noArpymim"

OO61mas xapakTepuCcTHKa METaNIOB TOOOUHBIX MOATPYIIT Poccuiickast anekTpoHHas IKOJIa
83 (b-rpynn) Ilepuonnyeckoit cucTeMbl XUMHUYECKIX https://resh.edu.ru/

3JIEMEHTOB
84 dusnyecKre 1 XMMUYECKHE CBOMCTBA XpOMa 1 €ro Poceniickast 511eKTPOHHAS LIKOIA

COEIMHEHUH, UX PUMEHEHHE https://resh.edu.ru/

Baxkneiimue coeiuHeHus Mapranna. [lepmanranar Poccutickas >71eKTpoHHAs MKOJIa
85 . https://resh.edu.ru/

KaJIns, €r0 OKHCIIUTEIbHBIE CBOMCTBA

dusndeckue 1 XUMHUECKUE CBOMCTBA JKelie3a U €ro Poccuiickas anekTpoHHas MIKosia
86 coeauaenuii. [lomy4deHne u mpuMeHEeHNE CIUTaBOB https://resh.edu.ru/

xKenesza
87 dusnyecKre U XMMUYECKHE CBOMCTBA MEJIU U €6 Poccuiickas 2J1eKTpOHHAs LIKOJIA

COCTMHEHUH, NX TPUMEHEHNE https://resh.edu.ru/

du3nueckue 1 XUMHUYECKUE CBOICTBA IIMHKA U €T0 Poccwuiickas anekTpoHHas 1IKOJIA
88 COEIMHEHUH, UX IPUMEHEHHE. | UIPOKCOKOMIIIEKCHI https://resh.edu.ru/

[IUHKA

[Ipaktuueckas padota Ne 8. Pemenne Poccuiickas anexkTpoHHas mKoia
89 HKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme "MeTasuibl https://resh.edu.ru/

no0OYHBIX moArpymm"”
90 Pemenne 3a1a4d pa3nu4HbIX TUIIOB Poccniickas 35eKTpOHHAs KO
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https://resh.edu.ru/

O060011eHNEe U cUCTeMaTU3alUs U3YYeHHOT0 MaTepraa

Poccuiickas anexkTpoHHas mKona

91 110 Teme "MeTams" https://resh.edu.ru/
Poccuiickas 351eKTpOHHas KO

92 KonTtponbHas padora no teme "MeTtasibr" https://resh.edu.ru/

AHanus pe3y/bTaToB KOHTPOIBLHOM paboThl, KOPPEKIUS Poccniickas 21IeKTpOHHAs LIKOJIA
93 OIIHBOK https://resh.edu.ru/

Ponp xumuu B o0ecriedeHNH yCTOHYMBOTO Pa3BUTHS Poccwuiickast anekTpoHHas MKoIa
94 yenoBeuyecTBa. [IoHATHE O HAyYHBIX METOAX https://resh.edu.ru/

UCCJIEJOBAaHHS BEILIECTB

Hayunble IpuHIHAIIBI OpraHU3aliy XUMAYECKOTO Poccuiickas 351eKTpOHHAs KO
95 Ipou3BoACTBA. [IpoMBIIIIEHHBIE CLIOCOOBI OTyYEHHMS https://resh.edu.ru/

BOKHEHIITNX BELIECTB

XuMHJeckoe 3arpsa3HeHne OKPYKaroIeil Cpeibl U ero Poceniickast 51eKTPOHHAS 1IKOIA
96 OCIEICTEHA https://resh.edu.ru/

Poccwuiickast anekTpoHHas MKoIa

97 XHMHUS U 300pOBbE YEJIOBEKa. JIeKapCTBEHHBIE CPEICTBA https://resh.edu.ru/

Xumus nunm. Poims XumMun B 00€CTIeYeHUH TIHILEBOM Poccutickas 51eKTpoHHAs MKOJIA
93 6E30MACHOCTH https://resh.edu.ru/

KocmeTnueckue u maphroMepHbIe CPeICTBa. BhIToBas Poccuiickas s1eKTPOHHA LIKONA
9 — https://resh.edu.ru/

XuMHS B CTPOUTENBCTBE. BaxkHeiiIIie CTPOUTENBHBIE U Poceuiickas o1eKTPOHHA IKONA
100 https://resh.edu.ru/

KOHCTPYKIIMOHHBIC MAaTCPUAJIBL
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Xumus B CEIbCKOM X03siicTBe. Opranndeckue u

Poccuiickas anexkTpoHHas mkona

101 1 :
MUHEPATBHBIE YI06PCHIS https://resh.edu.ru/
Poccuiickas anexkTpoHHas mkona
102 Cucremaru3zanus u 060011eHIE 3HAHUH 110 TeMe 1 https://resh.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

Peanm3anus o6pa3oBaTejibHBIX MPOrpaMM eCTECTBEHHOHAYYHOI M TEXHOJIOTHYEeCKOil HATIPABJIEHHOCTH MO NMPeIMeTy XUMMUS
OCYLIeCTBJIsSIETCS ¢ HCMOJIb30BaHNeM 000pyaoBaHus neHTpa «Touka pocta»

11 knace
Ne Coaepixanue IleeBast ycTaHOBKA Kox-Bo Ilnanupyemsble pe3yibTaThbl Hcnosb3oBanue
ypoka ypoka 4acoB o0opynoBaHust
u3 nenTpa «Touka
TeMar pocra»
HYeCK
oro
IUIAHU
poBaH
us
15 JlaGopaTopHsIit OIBIT | YMETh OOBSCHATH (HU3HKO- 1 Onpenenntsb n3MeHeHue | Jlatank 3IEKTPO-
«3aBUCUMOCTb XMMHUYECKHE OCHOBBI IIPO- JIEKTPOIPOBOAHOCTHU IpU | IPOBOJAHOCTU
3JIEKTPOIPOBOAHOCTA  PACTBOpA | LECCOB, IPOTEKAIOIIUX IIPH pacTBOPEHHH  Ia3000pa3HOro

OT PaCTBOPUTCIIS»

AuCconraIm 3JICKTPOJINTOB

XJIOPOBOJIOPO/Ia B Pa3IMUYHBIX
PacTBOPHUTESX, WHTEp-
MIPETHPOBATH MIOJTy4YeHHbBIE
pe3yJIbTaThl
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29 JlaGopatopusiii onbiT «CunbHble | Pa3sBuTh mpeacTaBieHUs O Ha ocHoBanum »skcnepumen- | [laTuuk 3MEKTpO-
1 cl1a0ble IEKTPOTUTHDY CTEIEHU 3IEKTPOIUTHYE- TaJbHOrO WU3MEPEHUs | POBOIHOCTH
CKOMU JUCCOLIALIVHN. 31EKTPOIPOBOJHOCTH
[loBroputh ©  00OOIINTH pacTBoOpoB OIIPEJENINTB,
3HAHHA O CHUIBHBIX U CIIAOBIX SIBJISIFOTCSA m BbIJJAHHBIE
ANEKTPOIUTAX BEILIECTBA CHJIbHBI- MH WIH
CIIa0BIMH DIIEKTPOJIU- TAMU
30, 33 | JlabopaTopHsIit omwlT | [loBTOpUTE W 0000LIUTH Ha ocHoBanum ananusa wu3- | [Jatuux pH
«M3menenne pH B xome | 3HAHUSA 00 OKHCIHTEIHHO- MeHeHuss pH ycTaHOBUTH Ha-
OKHUCJIUTEIBHO- BOCCTAHOBUTEIBHBIX MPaBJICHHOCTh MPOTEKAHUS
BOCCTaHOBUTENBHBIX peaKuii» peaxuusx, BaXHEHMIITNX H3y4aeMBbIX OKHUCIIUTENIbHO-
OKUCTIUTEIAX u BOCCTaHOBUTENbHBIX IPOLECCOB
BOCCTAHOBUTEIISX. YMmeth
IPEACKa3bIBATh COCTaB
IIPOJYKTOB OKUCIIUTEIBHO -
BOCCTAHOBUTEIBHBIX
peaxkuuii
99 JlabopaTopHbIii OTIBIT «c- | IloBroputh ¥  000OIIUTH Ha ocnoBanum ananuza pe- | Hatuuk pH

clieIoBaHMe pacTBOpOB
XO3SMCTBEHHOTO ¥ TYyaJeTHOTO
MBblJIa, CHUHTCTHYCCKHX MOIOIINX
CpencTB»

3HAHUS O CBOWCTBAX IIO-
BEPXHOCTHO-aKTHBHBIX  Be-
mectB (ITAB). YMmers 00b-
SICHSITH MOIOIIEe JelCTBUE
ITAB

3yapTaToB  H3MepeHus — pH
PacTBOPOB Pa3IUYHBIX MOIOLIUX
CPEJICTB CHeNaTh BBIBOA 00 HX
3KCIUTyaTal[MOHHBIX CBOMCTBax




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., Octpoymon U.T'., CnagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3aarensctBo «IIpocBerneHne

» Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,
Axuroneproe o6riectBo «M3natenbctBo «IIpocBemieHne

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
Kysnenora H.E., [llaranmoB M.A. O0y4ueHrne XuMrU1 Ha OCHOBE MEKITPEIMETHON MHTErpauu. M. :
«Benrana — I'pad».
[Tonocun B.C. , IIpokonenko B.I'. [IpakTukyM 1o MeToiuKe NpenoJjaBaHnust XuMuu — M.
[Ipocsemenue
Oaun A.M. u np. Xumus i1 Hac. — M.: Xumus

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET
- Poccuiickas a1ekTpoHHas 1mkosa - https://resh.edu.ru/
- Enmunas xomnekius — 1udpoBeix  oOpaszoBarenbHBIX  pecypcoB  http://school-
collection.edu.ru/

-O0pa3oBarenbHbIN nopran «Cnam 'A: Pemry BIIP» -
https://vpr.sdamgia.ru/
- OdunmanbHbIH MH(OPMALIMOHHBIN opTa

rocynapcTBeHHOU uToroBoit arrecranuu EI'D - http://ege.edu.ru/

- OOpa3oBaTenbHBIA MOPTAJT MOATOTOBKM K dk3amMeHam «Cmam T'MA: Pemy EID» -
https://chem-ege.sdamgia.ru

- deepanbHbIil EHTp TecTUpoBaHus - http://www.rustest.ru/

- desrepalibHBII HHCTUTYT MEJarornyeckux u3mepenwuii - https:/fipi.ru/

- YuuTenbCKuil mopTai — coo0IecTBo yunresei - https://www.uchportal.ru/

- Benymmit obpasoBarenbHblit mopran Poccun - https://infourok.ru/

- [lemaroruueckoe coodIiecTBO «Ypok.PDy» - https://ypok.pd/

- http://skiv.instrao.ru/bank-zadaniy/ - caiir ¢ Oankom 3amganuii s GopMHpOBaHUS U
OLICHKM (YHKUIMOHAJIBHOM TIpaMOTHOCTH oOy4aroumxcsd oOcHOBHOM mmikosnsl PI'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs oopa3zoBanus Poccuiickoit AkageMuu o0pa3oBaHU.

- https://fioco.ru/pisa , https://adu.by/images/2018/02/Prim_zadanii_PISA.pdf -caiiter ¢
0aHKOM 3aJlaHui MexXayHapoIHOW MPOrpaMMBbI 1O OLIEHKE 00pa30BaTENIbHBIX JTOCTH)KEHUI
yuamuxcsi mkon B Bospacte 15 ser PISA (Programme for International Student
Assessment). HamuonanbHelii 1eHTp mnpoBeaeHust ucciepoBanus PISA B Poccuiickoit
@enepanun sisgercs OPI'BY «DenepanbHblii MHCTUTYT OLIEHKH KayecTBa 0Opa3oBaHUA» .
- https://ru-vpr.ru/ - 6ank 3aganuii BITP.



