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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeAHEro ooOiiero oOpa3zoBaHusl pa3paboTaHa
Ha ocHoBe @enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBaHuu
B Poccuiickoit ®enepauun», TpeOboBaHUN K pe3yibTaTaM OCBOeHUA (denepanbHON
oOpa3zoBaTeibHON mporpamMmbl  cpenHero obOmiero oopazoBanus (DPOII COO),
npeacTaBieHHbIX B denepaibHOM TOCYIapCTBEHHOM 00Opa30BaTEIbHOM CTaHAApTe
COO, c yuérom KoHuenuuu mnpenojaBaHus Y4YeOHOro mnpeameTa «XUMHS»
B oOpa3oBatenbHbIX opranuzanusx Pocculickoii denepannu, peaqan3yomnuX OCHOBHbIE
oOpa3oBaTeibHbIE MPOrpPaMMbl, M OCHOBHBIX TMOJOXEeHUU «CTpaTeruu pa3BUTHUS
BocnuTaHusi B Poccuiickoit ®enepaunn Ha nepuon Ao 2025 roma» (Pacmnopsixenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJAX0J0B K pa3pabOTKe MporpaMMbl MO XUMHH, K ONPEIEICHUIO O0IIei
CTpaTteruu oOy4eHHs, BOCIIMTAHUS U Pa3BUTHs OOYYAIOIIMXCA CPEACTBAMU Y4EOHOIO
npeamera «Xumus» s 10-11  kmaccoB Ha 6a30BOM  YpOBHE  COCTaBUIIU
koHuentyanpubie monoxkeHuss DPIOC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
collepKaHMs, pPE3yJlbTaToB OOy4YeHHs W TpeOOBaHHI K YPOBHIO TMOJITOTOBKH
BBIMTYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMH IMOJIOKEHUAMH IporpamMma Mo XUMHH (0a30BbIN
YPOBEHb) HAa YPOBHE CPEAHEr0 00IIEro 00pa30BaHus:

yCTaHaBIMBAeT 00s3aTelbHOE (MHBApUMAHTHOE) TNPEIMETHOE  COZAEpKaHHeE,
OIpeeNsieT KOJINYECTBEHHBIE U KAYECTBEHHBIE €r0 XapaKTEPUCTUKN HA KaXKJIOM JTalle
U3y4CHHMsI NIpEAMETA, IIPENyCMaTPUBAET NPUHIMUIIBI CTPYKTYPUPOBAHMS COACPKAHUSA U
pacnpeneneHus ero Mo KiuaccaMm, OCHOBHBIM pasjiellaM U TeMaM Kypca;

naéT MpPUMEpPHOE pacrpenesieHne y4eOHBIX YacoB MO TEMAaTUYECKHUM pasjieliaMm,
PEKOMEHyeT MPUMEPHYIO TOCIEI0BATEILHOCTh HW3YYEHHUS OTACNBbHBIX TEM Kypca
C y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JOTUKH yueOHOTO Tpoliecca,
BO3pACTHBIX ocobeHHocTel oOydaromuxcs 10-11 kmaccos;

NAa€T METOJMYECKYI0 HWHTEpPIPETALMIO IIeJe H3yYeHHs] TMpEeIMETa Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeaHero oobmiero oOpa3oBaHUs,
COZIEpKATEeNbHONM XapaKTEepUCTHKU IUIAHUPYEMBIX PpPE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMBbl  CpPEIHETO 00mero o0pa3oBaHusl  (JIMYHOCTHBIX,
METanpeJIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHHOU
JESTENHHOCTH OOYyYaromIerocsi MO OCBOCHHUIO cojaepkaHus mnpenvera. [lo Bcem
Ha3BaHHBIM TNO3ULHSIM B TMpPOrpaMMe [0 XUMUHU COOJIIOIeHA MPEEMCTBEHHOCTh
c ¢enepanpHOM pabodei MPOrpaMMONM OCHOBHOTO OOIIEro OOpa3oBaHHS 110 XHUMHH
(mmst 8—9 xkmaccoB 0Opa3oBaTENBHBIX OpraHU3aIiii, 0a30BbI YPOBEHB).

Xumuueckoe oOpa3oBaHUE, MOJIYyYaeMOE€ BBIMYCKHHKAaMH 0011e00pa3oBaTeIbHON
OpraHu3aluu, SIBISAETCS HEOThEeMJIEMON 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKUT
3aBEpIIAIONIMM dTalOM pealu3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LICHHOCTEH, MPUCYIIUX [EIOCTHON CUCTEME XMMUYECKOT0 00pa3oBaHusl. DTH
LIEHHOCTH KacaroTCsl MO3HaHUS 3aKOHOB MPUPOJIbI, (DOPMUPOBAHUS MUPOBO33PEHUS U



oOmel KyJabTypbl 4YeJOBeKa, a TakKe 3KOJOTMYECKHM OOOCHOBAaHHOIO OTHOUIEHUS
K CBOEMY 3/I0POBBIO M MNPUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHUE
oOydJarolmuxcs Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHMs CpPEACTBAMU Yy4eOHOTO
npeaMeTa «XUMHs», COAEpKaHUe U MOCTPOCHHE KOTOPOro OMNpEeNeeHbl B MPOrpamMme
0 XUMHH € YYETOM cHeU(UKH HAYKU XMUMHH, €€ 3HAUYECHUSA B MO3HAHUMU NPUPOABI U
B MaTepuajgbHOM KM3HM OOIlecTBa, a Takke ¢ Y4YETOM OOmMX wLened u
MPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit ®enepanuu. Tak, Hampumep, npu (QOpMUPOBaAHUU
collepKaHUsl TpeaMeTra «XHUMHUS» YUYTCHbl CIEAYIOLIUE MOJOXKEeHUs o cneuuduxe u
3HAYEHUU HAYKU XUMUHU.

XUMHS KaK DJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK WIrpaeT oco0yl poib
B COBPEMEHHOM LIMBWJIM3ALMHU, B CO3JJaHUU HOBOM 0a3bl MaTepHabHONW KylbTyphl. OHa
BHOCHT CBOM BKJIaJl B (pOPMHUPOBAHUE PALIMOHATBLHOTO HAYYHOT'O MBIIJICHHUS, B CO3J/aHUE
[IEJIOCTHOTO TPENICTABICHUS 00 OKPYXAIoIIEeM MHpE Kak O €JIMHCTBE MNPUPOAbI U
YeJioBeKa, KOTOpoe (POpMHUPYETCs] B XMMHUU HAa OCHOBE MOHHMAaHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIEr0 MUPa, OCOZHAHUS B3aUMOCBSI3H MEXKIY CTPOCHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTSIMU MTPUMEHEHUSI.

TecHo B3aumoneWCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMu, XHMHS cTaja
HEOTHEMJIEMOM YacThbI0O MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCJIOBHUEM YCIIEUIHOTO
TpyAa M OKU3HU Kaxaoro usneHa oOmiectBa. CoBpeMeHHass XHMMs KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX T€XHOJIOI'MM HalpaBieHa Ha pelleHHe rI00anbHbIX
npo0JieM YCTOHYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPhEBON, SJHEPTETUYECKOM, TTUILIEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH M OXPaHbI 3710POBBSI.

B cooTBeTcTBUU C OOITUMHU LIETISIMH U IPUHITUIIAMH CPETHEr0 00IIero o0pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii YPOBCHb H3YUYCHHS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOyYarOIIUXCH,
HEOOXOMMYI0O WM JJisi BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUTHOTO
BKJIFOUCHHUS B KU3Hb COIIMYMa, IMPOJODKEHHUsS] 00pa30BaHUSA B Pa3IUYHBIX 00JACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapasionuMu peaMeTa «XuMUs» IBISIOTCS 0a30BbIe Kypehl — «Opranndeckas
xumus» U «O01as 1 HeOpraHuveckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEpPKaHUS
KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMA TI0O HEOPTaHUYECKOM
XUMHUHU (C BKIIOUYEHHWEM 3HAaHWM W3 OOIIe XWMHH) W OPraHUYeCKOW XUMUHU.
@opMHUpPOBAHUE JAHHOW CHCTEMbl 3HAHWI TPU U3YYEHUU MpeaMeTa oOecreurBaeT
BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIINX TOHSITHH,
3aKOHOB M TEOPUN XUMUHU.

CtpykTypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKasi XuMus» cpopMHUpOBaHa B TPOTrPAMME 110 XUMUHU HA OCHOBE CHCTEMHOTO
noaxoga K HW3YYEGHHIO Yy4eOHOro MaTepuajia M OOYCJIOBIE€HA HCTOPUYECKU
000CHOBAaHHBIM PAa3BUTUEM 3HAHUM Ha ONMpPEACIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak,
B Kypce OpraHM4eCKON XMMHH BEIleCTBAa pacCMaTPHUBAIOTCS HA YPOBHE KIIACCHUECKOMH
TEOPUU CTPOCHUSI OPraHUYECKUX COCMHEHUMN, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX U



ANIEKTPOHHBIX MPEICTAaBICHUNA O CTPOCHUHU BelecTB. CBeneHns 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUHU — OT YIJIEBOAOPOJOB 10 CIOXKHBIX OHMOJIOTMYECKHU
AKTUBHBIX COEIMHEHHUW. B Kypce OpraHMyeckom XuUMHUM TIOJIYy4YarOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOINEro oO0pa3oBaHMs IE€PBOHAYAIIBHbBIC
MPEACTAaBICHU O XHMHYECKOW CBSI3U, KIACCU(PUKAIMOHHBIX NPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON peaKIuu.

[lon HOBBIM yriaoMm 3peHuss B mpeamere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHuUs
TEOPETUUYECKUN MaTepuai U (PaKTOIOrMUECKHE CBEIEHHUS O BEIIECTBAX U XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011asi 1 HeopraHu4eckas XMMHs» 00ydaronumcs
NPEOCTaBIsIETCS  BO3MOXKHOCTH OCO3HAaTh 3HAYEHHE MEPUOJUYECKOTO 3aKOHa
C 00ILETEeOPETUYECKUX U METOAOJOTUYECKHUX MO3UIIMM, IITy0Xke MOHATh UCTOPUUECKOE
u3MeHeHrne (QYHKIUA DTOro 3akoHa — OT o0oOmaromned a0 OOBICHSIMEN u
IIPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHMNA O BaXKHEHIIMX BEHIECTBaX, MX COCTaBE, CTPOCHUH,
CBOICTBAX W NPUMEHEHUH, a TaKXKE€ O XUMHUYECKUX pEaKIMsIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX MpOoTeKaHus pomnoiiHsercs B kypcax 10 u 11 kimaccoB sneMeHTaMu
coJiep KaHusl, UMEIOUTUMHU KYJIbTYPOJIOTUYECKUI U MPUKIATHON XapakTep. ITH 3HAHUSA
CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHH C JPYTUMH HayKaMH, PaCKPBIBAIOT €&
pOJib B TIO3HABATENLHOW M MPAKTHYECKOW NEATETbHOCTH YEeJIOBEeKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKHUX
NPWIOKEHU XUMHUHU, TIOMOTAOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO

U JIMYHOCTHO 3HAYUMBIX IIpoOJeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIUBATD
UH(GOPMAIIMIO ¥ TPUMEHSThH €€ JUIsl TONOJIHEHUS 3HAHUM, PEIIeHUsS WHTEIUIEKTYalbHbIX
U DKCIEPUMEHTAIBHBIX HCCIE0BATeNbCKUX 3a1ad. B memom copepkanue yueOHOTO
npenMera «XUMHUs» JaHHOTO YPOBHA W3YYECHHS OPHUEHTHUPOBAHO Ha (OPMUPOBAHUE
y 00Yy4YaroIIMXcsi MHPOBO33PEHUECKON OCHOBBI JJIsI MOHUMaHUs (HUIOCOMCKUX HICH,
TaKUX KaK: MaTepuaibHOE EJUHCTBO HEOPraHMYECKOr0 W OpPraHMYeCKOTO MHpa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, IO3HABAEMOCTh
MPUPOJIHBIX ABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS NPOTUBOPEUYUI MEXKAY HOBBIMU
dakTaMu U TEOPETUYECKUMHM TPEANOCHUTKAMH, OCO3HAHUE POJM XMMUU B PEIICHUH
HKOJIOTHYECKUX TPOOJieM, a Takke MpoOJeM COEpeKEHUs dHEPTeTUYECKUX PECYPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B mutane pemeHust 3aja4 BOCIIUTAHUS, PA3BUTHS U COLMATU3ANNHA OO0 YyJArOIIHXCS
MPUHATHIE TPOrPAMMON IO XMMUU MOJIXO/AbI K OIIPEACIICHUIO COIEPKaHUs U IOCTPOSHUS
mpeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHWE YHHBEPCAIBHBIX YYEOHBIX JCHCTBUH,
MMEIONINX 0a30BOE€ 3HAUEHUE JIJIS1 PA3JIMYHBIX BUAOB JAEATEIbHOCTU: PEUICHUS TpOo0iIeM,
MOWCKa, aHamm3a u 00paboTku MHPOpPMAIUK, HEOOXOIUMBIX IS TPUOOPETEHUS OIbITA
MPAKTUYECKOM M HCCIENOBATEIbCKON AEATEIbHOCTH, 3aHMMAKOIIEH Ba)XHOE MECTO
B [IO3HAHUU XUMHUH.



HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUSD»

B npakTuke npenogaBaHusl XMMHH Kak Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3zoBaHus
TaK U Ha YPOBHE CPEIHEro ooOmero o0pa3oBaHus, MIPU ONPENEICHUH COAEPKATEIBHON
XApaKTepUCTUKU LIeNled M3y4eHHUs [MpeAMeTa HalpaBlI€HUEM NEPBOCTENECHHOU
3HAYMMOCTH TPAJULUOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, TPAKTUUECKOMN NEATEIbHOCTH YEJIOBEKA U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. C METOIWYECKOW TOYKM 3PEHHUS TaKON
MOJIXOJT K OINPEACNICHHUIO LIeJIel U3YYeHUs IPEIMETA SBIIAECTCS BIIOJIHE ONPABJAHHBIM.

CornacHO JaHHOW TOYKE 3peHUs TIJABHBIMU WEJSAMM H3y4YeHUs INpeaMera
«Xumusinaa 6a30BoM yposHe (10-11 ki) siBisitoTCS:

(dopMupoBaHUE CHCTEMbl XMMHUYECKUX 3HAHMM Kak BaKHEHIIEH cocTaBisoIIe
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIE MOHSITHS,
(¢yH1laMeHTaJIbHble 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHME S3bIKa HAayKd, YCBOCHHE U
NOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHUS,

dopMupoBaHUE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX I[O3HAHUS
BEUIECTB W XHUMHYECKUX PpEaKIui, HEOOXOAUMBIX Jisi MPUOOpPETEHUs yMEHUMH
OpPUEHTUPOBATHCS B MUPE BELIECTB U XMMHUECKHX SIBJICHHUM, UMEIOIIUX MECTO B IPUPOJIE,
B IIPAKTUYECKOU U MOBCEIHEBHOMN KU3HY;

pa3BUTHE YMEHUH M CIIOCOOOB J€ATENbHOCTH, CBSI3aHHBIX C HAOIIOJECHHUEM U
OOBSICHEHMEM XHMMUYECKOIO OJKCIEPUMEHTa, COOJIIOJIEHUEM TMpaBuil 0€30IacHOro
oOpallleHus ¢ BEIIEeCTBAMU.

Hapsny ¢ »TuM copeprkaTenbHas XapaKTEPUCTHKA LeJed W 3aJad HU3y4deHHUs
peaMeTa B IporpaMMe IO XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU

C HOBBIMH TIPUOPUTETaMH B CHUCTEME CpeaHero oomiero oobpaszoBanus. Ceromns
B MpENoJaBaHUM XMUMHUHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTCHHUE MPaKTUYECKOU
KOMIIOHEHTE COJIepKaHUsI OOy4YeHHs, OPUEHTUPOBAHHOW HA TIOJATOTOBKY BBITYCKHHKA
OI0IICO0PA30BATEIBbHOM  OpraHM3alliy, BIAJCIONIEr0 HE Ha0OpoM 3HAaHUU, a
(GYHKIIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSMH aKTUBHOTO
MOJIyYEHHUS 3HAHWU U IPUMEHEHUS! UX B PEAIbHOW KU3HU I PEUICHUS MPAKTHUYECKUX
3a/1ad.

B 510M CBA3M mpu M3ydeHUH Mpeamera «XHUMUsS» JOMHUHHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TaKKE eI U 3a]]a4H, KaK:

amanTanusi OOYyYalolmMXCS K YCJIOBHSIM JIMHAMHUYHO Pa3BHBAIONIETOCS MUPA,
dbopMHUpOBaHNE WHTEIUICKTYadbHO PAa3BUTON JTMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PEUICHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYALUSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHUE y 00YJaIONTUXCS KIFOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIIECTCHITHH),
MMEIOIIUX YHHUBEPCAIBHOE 3HAYEHHUE JIJISi PA3IMYHBIX BUAOB JACSTEIBHOCTH: PEIICHUS
npoOjieM, TMOWCKa, aHainu3a W oOpaboTku  uHPOpPMALMU,  HEOOXOJUMBIX
JUTs1 TPUOOPETEHHUs OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MMO3HAHUU
XUMHUHU, a TaKXKe JJIsl OUEHKU C TMO3ULUM SKOJOTHYECKOW Oe30MacHOCTH XapakTepa



BJIMSIHHSI BEIIECTB M XMMHYECKHX IPOILIECCOB HAa OPraHU3M YEIOBEeKa U MPHUPOJHYIO
cpeay;

pa3BUTHE TO3HABATENBHBIX WHTEPECOB, WHTEIJICKTyallbHBIX W TBOPYECKUX
CHOCOOHOCTEW O00yYaroIUXCsl: CHOCOOHOCTH CaMOCTOSITENIbBHO MPUOOpPETaTh HOBBIE
3HAaHUS MO0 XMMHUU B COOTBETCTBUU C >KM3HEHHBIMH TOTPEOHOCTSAMH, HCIIOJIB30BATh
COBpeMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH sl TOMCKA U aHAIN3a y4eOHOM 1 HaydHO-
MOMYJSIPHOW WH(DOPMAIIMH XUMUYECKOTO COJIePIKAHNUS;

dopmMupoBaHue W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBILUICHUS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TpPU IUIAHHPOBAHUM U TIPOBEACHUHM XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHUE Y O0yUAIOMIMXCS YOS)KIEHHOCTH B TYMAHHCTUIECKOW HATIPABICHHOCTH
XUMUH, €€ BaXHOW pONHM B PEIICHUH TI00aJIbHBIX MPOOJIEM paIMOHAIBHOTO
IPUPOJIOTIONH30BAHMSI, TOTIOJHEHHUSI JHEPTeTUYECKHX PECYpPCOB W COXPaHEHUs
NPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO0  OTHOIICHUS
K TPUPOJEC M CBOEMY 3/IOPOBBIO, a TakKKe MPHUOOPETEHUS ONbITa HCIOJIb30BAHUS
MOJYYSHHBIX 3HAHUN I MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUsX, CBSI3aHHBIX
C XUMUYECKUMH SBIICHUSMHU.

[lenu w 3amaud  M3Y4YeHHUS TMpeaMeTa «XUMHs» MONYyYWId TOAPOOHYIO
METOAMYECKYI0 HHTepIpeTanuio B pasnene «llmaHupyembie pe3yabTaTbl OCBOCHUS
HIpOrpaMMBbl TI0 XUMHK», OJaronaps 4eMy oOecredeHO 4ETKOE MPEACTaBICHUE O TOM,
Kakue 3HAHUS U YMEHHS UMEIOT MpsSMOe OTHOIIEHHE K peaju3alud KOHKPETHOM
IeITH.

B yueOGHOM mutaHe cpemHero oOmiero oOpa3oBaHHs MPEIAMET «XHUMHS» 0a30BOTO
YPOBHS BXOJHT B COCTaB IIpeIMETHOI 00macTi «EcTecTBeHHO-HAaYYHBIE IPEAMETHD.

MECTO YYEBHOI'O IPEJMETA «XUMMWS» B YHEBHOM IIJIAHE
OO11ee YUCIIO YacoB, PEKOMEHIOBAHHBIX I HM3YYCHHS XUMHH — 68 4Yacos:
B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 xiacce — 34 gaca (1 yac B Hezelo).



COIAEPKXAHUE OBYYEHUA

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

IIpenmer opraHuyeckod XMMUH: €€ BO3HMKHOBEHHE, pPa3BUTHE U 3HAYCHUE
B TOJYYEHUM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIE MoOJIOKEeHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHn4ecKux BelecTB. ['omonorus, nzomepus. XuMHUYECKast CBs3b B OPraHUYECKUX
COEIMHEHUSAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienne o kiaccuukanuu OpraHuueckux BeunlecTB. HomeHkmarypa
OpraHMYeCcKUX COCIMHEHUH (CHCTEMaTUYecKas) U TPUBHAJIbHbIE HA3BAHUS Ba)KHEUILIMX
[IPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepUMEHTAIbHbIE MEeTObl H3YYeHHUS BelleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHNYECKUX BELIECTB U MaTepHalaMy Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OPraHMYEeCKHX BELIECTB, HAOJIOJIEHUE U ONHCAHME
JEMOHCTPAIMOHHBIX OMBITOB I10 MPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MTPU HATPEeBAaHUU
(nnaBneHue, 0OyTJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHYECKUHN psii. MeTaH U 3TaH — MpoCTeHIne
IpeJACTaBUTEN AJIKAaHOB: (PU3MYECKUE U XUMHUUECKHE CBOMCTBA (peaKIuy 3aMEIICHUS U
TOPeHMUs), HAaXO0XKJEHHE B MPUPOJE, TOJIyIECHUE U IIPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUU psl. OTWICH W TPONUICH —
IIPOCTEHINNE MPEICTABUTEIN ATKCHOB: (M3UYECKUE U XUMHUUECKHE CBOUCTBA (PEAKIIUH
TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpATAllUd, OKUCIEHUS U TOJUMEPU3AIIHUHN),
MOJIyYEHUE U PUMEHECHHUE.

Ankanuensl: OyrtaaueH-1,3 u wMetmnOyramuen-1,3. cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus monmMmepusanuu). IlonydeHne CHHTETHYECKOTO
KaydyKa ¥ pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUU DI, AIECTUIICH —
MIPOCTEHIINI MPEICTABUTENIb AJIKHHOB: COCTaB, CTpOeHHEe, (U3UUCCKHE U XUMHYCCKHEC
CBOMCTBa (peakiMd THUIPUPOBAHUSA, TaJOTCHUPOBAHMS, THApPATAIMHM, TOPCHU),
MOJTy4YeHHE W IIPUMEHEHHE.

Apensl. bensoin: cocras, ctpoeHue, pu3ndeckre U XUMHIECKHE CBOMCTBA (peakiiuu
raJjloreHUpPOBaHUS W HUTPOBaHMS), TOJy4YCHHUE M TpPUMEHEHHue. Tonyon: cocmas,
cmpoenue, Gusuueckue U XuUMUdeckKue Ce0UCMEa (peakyuu 2al02eHUPOBaAHUs U
HUMPOBAHUs), NolyyeHue u npumereHue. TOKCUYHOCTH apeHOB. ['eHeTHYecKas CBS3b
MEXKTy YIJIEBOAOPOAaMH, MMPHUHAJJICKAITUMH K Pa3TNIHBIM KJIaccaMm.

! Kypcusom B TekcTe BBIJIENEHBI JJIEMEHTHl COAEPKaHUs Yy4eOHOrO0 Marepuala, KOTOpbIe HW3Yy4YaroTCs
B O3HAKOMMTEIBHOM ILJJAHE M HE BKJIIOYAIOTCA B COCTaB IpeaMEeTHBIX pe3yibTaToB ocBoeHuss GOII COO
Ha 6230BOM YpOBHE.



[IpupoaHble UCTOYHUKYU YIIIEBOOPOAOB. [IpupoiHbIil ra3 U NONyTHHIE HEPTSAHBIE
ra3el. HeTb 1 €€ npoucxoxnenue. CrnocoObl nepepadoTKu HEPTH: MEPErOHKa, KPEKUHT
(TepMuyeckuid, KaTaluTU4yeckuil), mnuposu3. IlpomykTsl nepepaboTku HedTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yrojib W MPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3aMu MIacTMace, KayuyKoB U pe3uHbl, KoJekuuu «HedTb»
u «YTrojab», MOJAEIHUPOBAHUE MOJEKYJI YIIE€BOAOPOIOB M TaJOre€HONPOU3BOIHBIX,
pOBE/ICHNE MPAKTHYECKOI padoThl: OJTyYeHUE STUIICHA U U3YYEHHE €0 CBOMCTB.

PacuéTHble 3agaun

Boluncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJTHOTO BEIECTBA WM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKITUN ).

Kucaopoaconep:kammue oprannyeckue coeJMHeHUsI

[IpenenpHbIE OTHOATOMHBIE CTUPTHL. METaHOJ U 3TAHOJ: CTpOeHUE, (Pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaklMh C AaKTUBHBIMH METAJNIAMH, TaJIOT€HOBOJIOPOJAaMU,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CUpPTOB. JlecTBue
METaHOoJa ¥ ATAaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbBIE CIUPTHI. DTUIECHTIIMKOIb U TIMLEPUH: CTPOCHUE, (PU3UUYECKHUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIECIOYHBIMM METANIAMH, KaueCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. l[IpuMmeHeHune
[JIMIEPUHA U ATUJICHTIINKOJIS.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3NUECKUE U XUMHUICCKHE CBOMCTBA. TOKCUYHOCTH
denona. [Ipumenenue derHona.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKUCJIEHUS U BOCCTAHOBJIICHUS, KAaYECTBEHHBIC
peaKkium), NoJy4YeHUE U NPUMEHEHUE.

Ayemon: cmpoeHue, Qusuyeckue u Xumuieckue c8oucmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJenbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAasS M yKCyCHas
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, 00IIHeE JJIs Ki1acca
KHCIIOT, peakius J>Tepudukanuu), moiaydyeHue ©u mnpuMmeHeHue. CrTeapuHOBas W
OJICMHOBAs KMCJIOTHI KaK MPEACTABUTENIN BHICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnoxxnbple 3(QUpbl Kak TPOU3BOJHBIE KaPOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buomornueckast posib )KUPOB.

VYreBoasl: coCTaB, KiIacCH(PUKAUA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'mroko3a — mpocTelnii MOHOCaxXapua: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NIECKHUE
W XHMHYECKHE CBOMCTBa (B3ammopeicTBue ¢ ruapokcunoMm wmeau(ll), oxucnenue
aMMHa4YHbBIM PacTBOpoM okcujia cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TIIHOKO3bI),



HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. OpykTo3a
KaK M30Mep TIFOKO3bI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman wu memmtrono3a Kak TpUponaHbIe monuMmepbl. CTpoeHHME Kpaxmana u
EJUTI0JI03b1. DU3NYECKHE W XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, Ka4eCTBEHHAS
peaKIus C UOJOM).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUEeHHs BellleCTB U UX NpeBpalleHUu

[IpoBenenue, HaOMIOJEHWE M ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CIUPTOB (OKUCIICHUE ITAHOJIa OKCUIOM
menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepebpa(l) u
ruapokcugom  wmenu(ll), B3aumojeilicTBue Kpaxmalia ¢  HOJIOM), TPOBEACHUE
IPaKTUYECKON pabOThI: CBOKWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenust mo ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUUIECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa pPEaKIMU 10 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WUJIU NMPOJYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opraHuyecKne coeJuHeHn s

Amunsl. Memunamun u anunun: cocmas, cmpoenue, guauueckue u XumuiecKue
ceolicmea (eoperue, 83aumooeticmaue ¢ 8000U U KUCTOMAMU).

AMUHOKUCTOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. duzmyeckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOAHBIE BBICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas,
BTOpUYHASL U TPETHUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OETKOB: THAPOIIN3,
JIeHaTypaIusi, KaueCTBEHHbIE PEaKly Ha OCNKH.

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NPpeBpalleHuil
HaGmronenne u omnucaHue AEMOHCTPAIMOHHBIX OIBITOB: JeHATyparusi OeTKoB
MIPY HATPEBAHWU, IIBETHBIC PEAKITUU OCIIKOB.

BricokomoJiekyJIsipHBbIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJISIDHBIX COCAWHEHHUH: MOHOMED,
MTOJTUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPHU3AINH, CPEIHSS MOJICKYIISIPHAS Macca.
OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHCHHN — IMOTUMEPHU3AIUsI U
MTOJTMKOHICHCAITHS.

Ilnacmmaccer  (noausmuner, NOIUNPONULEH, NOIUSUHUIXAOPUO, NOJUCMUPOIL).
Hamypanonoti u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosblll U
uzonpeHoswiil). Bonokuwa: umamypanvhvie (XI0NOK, wepcmv, WENK), UCKYCCMBEHHblE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHMemuyecKue (KanpoH U 1a8Cau).



IKCNEPUMEHTAJIbHbIC METOAbI H3YYCHUS BELIECTB M MX NIPeBpPalleHui
O3HakomIleHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeEXNpEeAMETHBIX CBs3€HM IIPU M3YYCHUU OPraHUYECKOM XUMUHU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK W IOHATUW, SBISIOIIMUXCA CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO61Me ecTeCTBEHHO-HAYUYHbIE MTOHSATHUS: SIBJICHUE, HAYUHbIN (PakT, rumoTe3a, 3aK0H,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

®uznka: Marepus, IHEPTUsl, Macca, aTOM, JIEKTPOH, MOJEKYJa, SJHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE BEIeCTBa, (U3HMUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, OOMEH BeEIIECTB B OpraHU3Me,
doTocuHTE3, OMOJOTNYECKU aKTUBHbIE BellecTBa (OENKH, YTIEBOIbL, )KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJbI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
peCypCehl.

TexHomorus: nuuEeBsle MPOAYKThI, OCHOBBI PAalMOHAIIBHOIO NHUTAaHUS, MOIOILIUE
CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPEnapaThl, MATEpUaIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckue 0OCHOBbI XMMHUM

XUMHUYECKUI AJIeMEHT. AToM. Sapo aroma, H30TOMBI. DIEKTPOHHAs 00O0JIOYKa.
DHepreTHyeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DIEMEHTBHI.
Oco0OeHHOCTH pacpeieNICHUs SJIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(HUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3axkoH M llepuogmueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. CBsi3p MNepHOAUYECKOr0 3akoHa U Ilepmoanveckoil CUCTEMBI
xuMmmuueckux 3aemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMUECKUX 3JIEMEHTOB M 00pa3yembIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM M NepuojaM. 3HAYECHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BUbl XUMUYECKOW CBA3U (KOBaJICHTHAs
HEMoJsipHasT W TOJISIpHAs, HWOHHAsg, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.
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BemecTtsa MOJEKYJISAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJIJINYECKON PELIETKH.

IlonsiTe 0 qUCHIepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE PacTBOPLL. MaccoBas
J0JIsL BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHnyeckux coenuHeHuid. HomeHknaTypa HeopraHuyeckux
BelleCTB. ['eHeTMYeckass CBA3b HEOPTAaHMYECKHMX BEIIECTB, IPUHAJIEKAIINX
K pa3JIM4YHbIM KJIacCaM.

Xumunueckas peakuus. Kiaccudukanus XMMUYECKUX peakuil B HEOPraHHUYECKOM
U OpPraHWYeCKOW XMMHMH. 3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS W
PEBPALIEHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT paznuyHbIX ¢akTopoB. OOpaTuMbie
peakiuu. XumMu4yeckoe paBHoBecre. DaKkTOPbI, BAUSAIOMINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponurnyeckass auccouuanus. CuibHble U cialble snekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KUCasi, HEUTpalibHasl, eno4Has. [lonsamue 0 6000poOHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GeU{eCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniaeos u pacmeopoe coneu. llpumenenue 31eKkmpoausa.

JKCNEePUMEHTAJIbHbIE METO/IbI H3YYCHUS BELIEeCTB M UX NPeBpalleHu il

Hemonctpanust Tabmun «llepuonuueckas cucreMa XUMHYECKHX — DJIEMEHTOB
JN.W. MenneneeBa», U3ydeHHE MojeNed KPUCTAIUIMUECKUX PEHIETOK, HaONIoJCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOAOpOAA B MPUCYTCTBUU KATAIU3aTOpPa, ONPEAECICHUE CpPEbl PACTBOPOB BEILECTB
C TOMOIIbI0 YHUBEPCAIHHOTO WHIWKATOPA, PEaKIMM MOHHOrO OOMeHa), MpOBEICHUE
PaKTUYECKON padoThl «BiusHHEe pa3NIuYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
peaKIum».

PacuéTHble 3agaun
Pacuétpl o ypaBHEHUSIM XMMHYECKHUX PEAKIHM, B TOM YHUCJIE TEPMOXUMHUYECKHUE
pacy€Thl, paCU€ThI C UCIOJIB30BAHUEM TTOHITHS «MACcCOBas H0JISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxenne HemeramnoB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[.W. MenaeneeBa u ocoOeHHOCTH CTpoeHHsS aToMOB. Du3nveckue CBOKWCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETAJUIOB (Ha TMpUMEpPE KHUCIOopoja, cepbl, dochopa u
yIIIepoaa).

XWUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COSTUHEHUN (OKCHIOB, KHCIOPOCOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COCTUHEHHUI).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHU .
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Meramubl. Ilonoxenue MertawioB B llepuoanueckoy cucremMe XUMHYECKHX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetamioB. OOmme  ¢usmueckue cBodcTtBa  MetauioB.  CjiaBel  METaJIOB.
DIEKTPOXUMHUYECKUI PSAJI HANIPSKEHU I METAJUIOB.

XUMHUYECKHUE CBOWCTBA BAXXHEUIIUX METAIOB (HAaTPUi, KaJIUM, KalbI[Ui, MarHuH,
ATIOMUHUM, IUHK, XPOM, KEJe30, Me/lb) U UX COCTUHCHUH.

OO6mue cnocoObl ToJydeHus: MeTauioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumuol om kopposuu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOABbI U3YUYCHUSH BEIIECCTB U UX npeBpameHnﬁ

I/I?)yquI/Ie KOJIJICKIINH «MeTannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/IC U OIHMCAHHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBHe TUAPOKCHUIA AJIFOMHUHUA C paCTBOPAMU KHCIIOT
151 meﬂoqeﬁ, Ka4CCTBCHHBIC PCAKIIUN HAd KATHOHBbI MCT&HJIOB).

PacuéTHble 3agaun

Pacuétel maccel BemecTBa WM 00BEMA Ta30B IO WM3BECTHOMY KOJIHMYECTBY
BEIIIECTBa, Macce WM 00BbEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKI[UU BEIIECTB, PacUETh
Macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECCTB
UMEET MPUMECH.

X¥MuS H KU3Hb

Ponpr xumuu B oOecCeUYeHHH DSKOJIOTHYECKOM, HSHEPreTUYECKOW U THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MeTUIIUHBL. [IoHATHE 0 HayYHBIX METOAaX MO3HAHMS BEIIECTB
U XUMUYECKHUX PEaAKIIHil.

[IpencraBnenuss 06 OOHMIMX HAYYHBIX MPHUHITUIIAX MPOMBIILICHHOTO IOJIYYSHUS
Ba)KHEHUIIIMX BEIIICCTB.

UenoBek B MUPE BEILIECTB U MAaTEPUAJIOB: BaKHEHUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuayibl,  KpackH, CTEKJIO, KepaMmuKa, MaTepHUabl
JUTSL DJICKTPOHUKH, HAHOMATEPUAJIbl, OpraHUYECKUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHST H  3JI0POBbE 4YEJIOBEKA: IMPAaBHJIA HCMHOJB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBwiia OE30MaCHOTO0 HCIIOJIB30BAHMS IPEMapaToB OBITOBONH XUMHH
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblie CBA3U

Peanuzanus MexnpeAMETHBIX CBA3€d MpU HM3yYEHHH OOIIe M HEeOopraHu4ecKou
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TMOHATHH, TaK W TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TOHATHUSA: HAY4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, KilacCu(UKalus, NEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, SIBJICHUE.

du3zuka: MaTepusi, JHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHO€ COCTOSIHME BEUIECTBAa, (PU3NYECKHUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opranusM, d3KocucrteMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE IOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOILUIUBO,
PECYPCBL.

TexHonorusi: XUMHYECKass MPOMBILNUIEHHOCTb, METATyprusi, MNPOU3BOJCTBO
CTPOUTENbHBIX  MATEpUaJOB, CEIbCKOXO3SWCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
IPOMBIILIEHHOCTD, dapmarneBTHUECKAS MPOMBIIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKMX  MpernaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHUaJIOB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00YUYaIOIIUMUCS
porpaMMm cpefHero oo0mero o60pa3oBaHusi (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeTonuueckoid OCHOBOM Juisi pa3pabOTKU MIJIaHUPYEMBIX
PE3yJIbTATOB OCBOEHMSI IIPOTrpaMM CPEHEro OOIIEro 00pa3oBaHUs SIBISIETCSI CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMera « XUMUS» Ha YPOBHE CPEIHEro 00Iero
00pa30BaHus BBIJEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOUIMMHCS POCCUHUCKOM TpaxKJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEEIICHUIO;

HAJIMYUE MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIIEHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN M UCTOPUYECKUX TPAIUIIMKA 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B  CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IIPUCYIIUMU LEITOCTHOU CUCTEME
XUMHYECKOT0 00pa30oBaHus;

HaJIMYMe MPaBOCO3HAHUS IKOJIOTHYECKON KyIbTYphl U CIIOCOOHOCTH CTaBUTH LU
U CTPOUTH KU3HEHHBIC IUIAHBI.

JIM4yHOCTHBIE PE3YIAbTATHI OCBOCHUS MpeaMeTa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOW AESTEIBHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH U UJCAIIAMU POCCUHUCKOTO
IpaXKIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEACHMUS,
CIIOCOOCTBYIOIIMMHU TPOIIECCAaM  CaMOIIO3HAHUS, CAMOPAa3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTHU O0yUaIOLIUXCA.

JInyHOCTHBIE  PE3YJAbTaTBl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPa)XaroT
cOpMUPOBAHHOCTh  OMbITA IO3HABATEIIBHOM M  MPAKTHUYECKOH  JIEATEIbHOCTH
00y4aroUIMXcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UUCIIE B YACTHU:

1) rpa:kaIaHCKOro BOCIUTAHMS:

OCO3HaHMS OOYYaIONMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABJIEHUS O COLUMAIBHBIX HOPMaXxX M MPABUIIAX MEKINYHOCTHBIX OTHOIIECHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEILHOCTH MPHU CO3JaHUM YUYEOHBIX
MIPOEKTOB, PEIICHWH YYEOHBIX W IO3HABATENbHBIX 3aJ]lay, BBIIIOJTHEHUU XUMHUYECKUX
3KCIIEPUMEHTOB;
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CrOCOOHOCTU MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAJIN3E PA3IMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) MATPMOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACJIECIUIO
OTE€YECTBCHHOM XUMHUM;

YBOXEHUS K TpOlLecCy TBOPYECTBA B 00JAaCTH TEOPUU U TPAKTUUYECKOTO
NPUMEHEHNUS] XUMHHU, OCO3HAHUA TOTO, YTO JOCTHKEHHUS HAYKU €CThb pE3YJIbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHU U MOCIEAYIOLIEM AaHAIINA3E
uH(OpPMaIINK O TIEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MTOBEACHUSI;

CIIOCOOHOCTU OIIEHWBATh CUTYallUHM, CBS3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIEC HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OILICHMBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUIIECH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX ITOCTYIIKOB;

4) dopMHpPOBaAHUA KYJbTYPbI 310POBbS:

MOHUMAaHHUsI IIEHHOCTEH 37J0pOBOr0 M O€30MacHOr0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOmoIcHUsT TpaBui  0e30MacHOro oOpalieHuss C BelecTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAEATEIbHOCTH;

MOHUMaHUSI 1IEHHOCTH MPaBUJ WHIWBHIYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M )KU3HH JIFO/ICH;

OCO3HAHUS TIOCIICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymoOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS );

5) Tpya0BOr0 BOCTIMTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM ACSTEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITLHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YaCTHE€ B PELICHUM MPAKTUUYECKUX 3ajlad COUUaTbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);

WHTEpECAa K TMPaKTUYECKOMY M3YYCHHIO Mpodeccuii  pa3inmdHOTO  PoJa,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI IO XUMHUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHONU TPacKTOPUU 00pa3oBaHUs,
Oynyiie mpodeccud W peaau3allid COOCTBEHHBIX »KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHUMHHU, HMHTEPECOB U NOTpeOHOCTEM
o01IecTBa;
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6) IKOJIOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIeCOO0pPAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMaHUsl TJ00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHUSIHUS
SKOHOMUYECKUX IIPOLECCOB Ha COCTOSHUE IIPUPOAHON U COLIMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHH JUJISl PELICHUS
BOIIPOCOB PalIMOHAJIBHOI'O IIPUPOAOIOJIB30BAHNS;

AKTUBHOI'O HEINPUATUSA JIEHUCTBUM, NPUHOCIIIUX BPEL OKPYXKAIOUIEH IPUPOIHOU
cpele, yMEHHUsi MPOTHO3MPOBATHh HEOJArONPUSATHBIE HKOJOTHYECKUE TOCIEICTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh HUX;

HaJU4Msl PAa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBHI,
OMbITAa JIEATENBHOCTH HKOJOTMYECKON HAINpPAaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TMO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLIMAJILHON MpaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMopoOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSI CHEU(DUKA XUMUM KaK HayKH, OCO3HAHUs €€ poiu B (OPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpY’KaroIieM MUpPE Kak O €UHCTBE MPUPOJIBI U YEIOBEKA, B MO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUuH MpoOieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBUIIN3AINHU: B €€
I'YMaHUCTUYECKOM HAIMPABICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepUaJbHON KYyJIbTYphl, PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BHUTHUS
YeJI0BEYECTBA — CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBON M 3KOJIOTHYSCKON O€301MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, 00ECTICYCHUH YCJOBUH YCIENTHOTO TpyAda W SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAaHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh TMOJTy4aeMbIe
3HAHMS JUTSI aHAIKW3a U OOBSICHEHUS SIBJICHHH OKPYXKAIOIIEro MUPA M TPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHS JeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAYUYHBIX
(aKTOB M UMEIOMINXCS JAHHBIX C IIEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENIBHO HCMOJIb30BaTh XUMUYECKUE 3HAHUS ISl pElICHUs
mpo0IeM B peasbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN A€ TEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3inuuHbIX cdepax npodeccruoHaIbHON
NEeSATEebHOCTH.
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METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOEHUS YU€OHOI0 MpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo61ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIE TMOHSATUS, OTpa)kKarollue
[[ETTOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CIIEU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, PHEPTHs, SBIICHHE, MPOLECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIICIOBAHMUE,
HaOJII0/IeHrEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe ydeOHble JehCTBUS (IMO3HABaTeJIbHbIE, KOMMYHHKATUBHBIC,
perynsTuBHbIE), obecrneunBaromue GopMupoBaHue (GyHKIIMOHAIBHOM T'PaMOTHOCTH U
COIMAIbHOM KOMITIETEHIIUN 00YyJarOITUXCS;

CIIOCOOHOCTh OO0YYAIOIIUXCS HCIOIB30BaTh OCBOCHHBIC MEXIUCITUTIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEHCTBHS B O3HABATEIBHON U
COLMAIBbHOM MTPAKTHKE.

MertanpeaMeTHbIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUCOHBIMHU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATEIHHO (POPMYIUPOBATH U AKTYaJU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEJICIIATH 1eNIU JeATEIHbHOCTH, 3a7aBasi apaMeTphl U KPUTEPUU UX TOCTUKECHHUS,
COOTHOCHTH PE3yJbTaThl IEITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh IIPU OCBOCHHUH 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIICHUS — BBIIESATD
XapaKTepHble MPHU3HAKU TOHATHH M yCTaHABIMBATH WX B3aMMOCBSI3b, HCIOIH30BATH
COOTBETCTBYIOIIWE MOHATHUS JUIsl OOBSICHEHUST OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH JJISl KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKiuu;

YCTaHABIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKIICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE TO3HAHMS, HCIOJIb3YEMbIE B XUMHUU CHMBOJMYECKHEC
(3HAKOBBIE) MOJIEIH, MPEOOPA30BBIBATH MOJICTLHBIC MPEACTABICHHS — XUMUYECKUIA 3HAK
(cumMBO) BleMeHTa, XuMuueckas (opmylia, ypaBHEHHE XUMUUYECKOM peakiuuu —
MIPY PEIICHUH YISOHBIX MO3HABATEIBHBIX U MTPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.
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Bba3oBble ucciiegoBarebCKue 1eMCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh LIEJIH U 33]]a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITEIbHO CPOPMYITMPOBAaHHBIE BOMPOCHI B KaUy€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 711 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMH CAMOCTOSTEIBHOIO TUIAHUPOBAHUSA U MPOBEACHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHUsI HaOM0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIICHUS WU
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBaHUS, COCTaBIISITh
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMbIT YUSHUUECKON UCCIeI0BATeIbCKOM U IPOCKTHOM e TeIbHOCTH,
MPOSIBIISITh CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaIuu (Hay4dHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUJIOB M (OPM IPEACTABIICHUS, KPUTHICCKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTE;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSTH Pa3IMIHBIE METOJIbI TIPU IIOUCKE U OTOOpE
UHpOpMAIIK, HeOOXOIUMOM IS BBITIOTHEHUS YIeOHBIX 3a7]a9 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  KCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIBbHYIO (OpMy TpeACTaBICHHUs HH(POpMAIUU
(cxembl, TpaduKH, JUArpaMMbl, TAOIUIIBI, PUCYHKHU U JIPYTHUE);

UCTIOJIh30BaTh HAYUYHBIA S3bIK B KAa4eCTBE CPEICTBA MpPH paboTe ¢ XUMHUYECKOU
MHPOpPMAIUEH: TPUMEHSATh MEeXKIPeIMETHbIC ((PU3HUECKUe U MAaTEMaTUICCKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISTHOCTH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

3aJaBaTb BOIIPOCHI IIO0 CYHICCTBY 060y>KI[3€MOI>i TEMBI B XOJA€ JAuajaora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh UJACH, (HOPMYIUPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpGI[J'IO)KGHHOﬁ 3a1a4iu,

BBICTYIIATh C Hpe3eHTaHI/Ieﬁ PE3YyJIbTaTOB MMO3HABaTEIILHOU ACATCIIBHOCTHU,
IMOJTYUYCHHBIX CaAMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPH BBIIIOJHCHHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpoeKTa U (POPMYIUPOBATH BBIBOJBI
MO pe3yjbTaTaM MPOBEAEHHBIX MCCICAOBAHUNA MYyTEM COIVIACOBAHMS IMO3UIMA B XOJ€
00CyXXJ1IeHUsI 1 OOMEHa MHECHHSIMH.
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PeryasiTuBHble YHUBeEpPCAJIbHbIE yUeOHbIE HeiiCTBHUS

CaMOCTOATEIbHO  IUIAHUPOBATh U OCYLIECTBIIATH CBOK  I[IO3HABATEIIbLHYIO
NEATEIbHOCTb, Ompeneias €€ LelId U 3aJadd, KOHTPOJIUpPOBAaTb U IO MeEpE
HE0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM IEUCTBUI MPHU BHIMOIHEHUN
y4eOHBIX U HCCIEOBATENIbCKUX 3a7a4, BbIOMpaTh Haubosee 3(hPeKTUBHBIN CrIOCO0 MX
peleHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKLIMIX;

OCYLIECTBIIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHUS) OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUH MPUPO/IBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEeIICHHs] TPAKTUYECKUX 3a]ad M HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILICHHUS
K CBOEMY 3JI0POBBIO Y IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpask BKIIIOYAET: OCHOBOIOJIATAFOIINE
NOHSTHS (XMMHUUYECKHIM JJIEMEHT, aToM, JJIEKTPOHHas OOO0JIOYKa aTroma, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTas u cokpamiéHHas), MoJb, MOJISIpHAasi Macca, MOJIAPHBIN 00BEM, YTIIIepOIHbBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIITa, PauKall, U30MEPHs, H30MEPbI, TOMOJIOTHYECKHUH Ps/I,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJ W a30TCOJEpXKAIIUE COEIUHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHHS); TEOPUH U 3aKOHBI
(Teopus cTpoeHust oprannyeckux BemectB A.M. ByTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH S3bIK XUMUU; MUPOBO33PEHYECKHE 3HAHUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(dakToNOTNYEeCKUE CBEJACHHS O CBOWCTBAaX, COCTaBe, MOJYyYeHUH H OE30MacHOM
WCIIOJIb30BAaHUU BaXKHEWIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NEATENBHOCTU YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TPHU3HAKU TOHSTHUH,
YCTaHAaBIMBAaTh WX  B3aUMOCBA3b, MCIIOIB30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
IIPY ONUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COEUHECHUM;

chOpPMHPOBAHHOCTh  yYMEHHH  HMCIHOJB30BaTh  XUMHUYECKYIO CUMBOJIMKY
JUTS1 COCTABIJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) popmyi
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XUMHUYECKHX PEAKIIUMM, U3rOTaBIMBATH MOIECIU
MOJIEKYJI ~OPraHMYE€CKMX BEIIECTB JUIi WUIFOCTPAUUM HUX XUMHYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh NPUHAMJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIHIECTB MO MX COCTaBY U CTPOCHUIO K OMPENENEHHOMY KIlacCy/Tpymie

19



coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ W  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJICKYJISIPDHBIC COCIMHCHHMsI), JaBaTh WM Ha3BaHUS TI0 CHCTEMAaTHYECKOU
Homenkiatype (IUPAC), a Takke NpPUBOAWTH TPHBHAIbHBIC HA3BaHHS OTACIBHBIX
OpPraHUYECKUX BEIIECTB (ATHICH, TPOIHIICH, alleTHIICH, STHJICHTIIMKOIb, TIIUIIEPUH, (EHO,
dbopManbIAeTHI, alleTaNbICTHI, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJCHMHOBAs
KHUCJI0Ta, CTEAPUHOBAs KUCIIOTa, IITI0K03a, PPYKTO3a, KpaxMal, IEeJUTI0JI03a, TIHUIIH);

c(hOpPMHUPOBAHHOCTH YMEHHUS OTIPEICIATH BUABI XUMUUYECKON CBSA3H B OPraHUICCKUX
COEIMHEHUAX (OJMHAPHBIC U KPATHBIE);

cOpPMHPOBAHHOCTh yYMCHHUS TNPHUMCHATH  TOJIOKCHUS  TEOPUH  CTPOCHHS
opranudeckux BemectB A.M. bymiepoBa mis OOBSCHEHUS 3aBHCHMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHMSI; 3aKOH COXPAaHEHUS MAaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMECHHMM XapaKTepPHU30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHYECKUE CBOWCTBA TUITUYHBIX MPEICTABUTEICH Pa3IMUHBIX KJIACCOB OPTraHUYCCKHUX
BEIICCTB (METaH, 3TaH, 3TUJICH, MPOIMJICH, alleTHieH, OyraaueH-1,3, MeTunOyTaaueH-
1,3, OGeH30J, METaHOJI, 3TAHOJ, STUJIEHTJIUKOJb, TJIUIEPUH, (eHoJ, areTanbieru,
MypaBbHUHAs M YKCyCHasi KHCJIOTHI, TJIFOKO3a, KpaxmaJ, IeJUII0JI03a, aMHUHOYKCYCHAas
KHACJIOTa), WUIIOCTPUPOBATh TEHETHUCCKYIO CBSI3b MEXKJIY HUMHU YpaBHCHUSAMHU
COOTBETCTBYIOIINX XUMHUUCCKHX PEAKIIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX OPMYIL;

chOpPMHUPOBAHHOCTh YMEHHMsI XapaKTEPU30BaTh HCTOUYHUKH YIIIEBOJOPOJIHOTO
CeIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEPEpabOTKH U MPAKTUUYECKOE
npUMeHEeHHe MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MMPOBOJIUTH BEIYUCICHUS IO XUMHUYECKUM YPaBHEHUSIM
(Maccpl, 00BEMa, KOJNMYECTBA MCXOAHOTO BEHIECTBA WM TMPOAYKTAa pEAKIMH IO
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOIO W3 HCXOJHBIX  BEIIECTB
WJIU TIPOJAYKTOB PEAKIIUHN );

chopMHUPOBAaHHOCTh YMEHUHN BIQJACTh CHCTEMOU 3HAaHWNW 00 OCHOBHBIX METOAAX
HAYYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPU W3YYCHUHU BEUIECTB M XUMHUUYECKHUX
aBiieHui (HaONIOICHHE, U3MEPEHHE, SKCIEPUMEHT, MOJACIUPOBAHUE), HCIOIH30BAThH
CUCTEMHBIC XMMHUYECKUE 3HAHUS JJII MPUHATUS PEIICHUNA B KOHKPETHBIX >KH3HEHHBIX
CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMH M X MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHMUM COOJNIOATh TMpaBUjia TMOJIH30BAHUSA XUMHUYECKOM
MOCY/ZI0M ¥ 1a60paTOpHBIM 00OPYAOBAHHUEM, a TAKKE ITPABUIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBHUH C MHCTPYKIIUSIMH TI0 BHITIOITHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

chOpPMHPOBAHHOCTh ~yYMEHHWH  IUIAHUPOBAaTh W BBIIOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TPEeBpaIEeHUsI OPTraHWYECKUX BEIIECTB TNPHU HArpEeBaHUU, TMOJTyUCHUE
STHJICHA W HM3yYEHUE €r0 CBOWCTB, KAYECTBCHHBIC PEAKIIMN OPTraHWYECKUX BEIIECTB,
JeHaTypaius OCIKOB TIPH HArpEeBaHWH, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKW 0€30MaCHOCTH MPHU OOPAIICHUN C BEIIECTBAMU U JIA0OPATOPHBIM
o00OpyIOBaHUEM, TPEICTABIATH PE3YIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMiCH YPaBHEHUN COOTBETCTBYIONIUX PEAKIHM U (OPMYITUPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YJIBTATOB;
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cOPMHPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHAIU3UPOBATH  XUMHUYECKYIO
uH(pOpMAIHIO, OJYYaEMYI0 U3 pa3HbIX HICTOUYHUKOB (CpeIcTBa MacCOBOM MH(OpManuu,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHUM COOJIIOATh IPABUIIA SKOJIOTHUECKU LIEIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESITEIIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKaloled NPUPOJHOM Cpenbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUSA Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEILECTB, TOHUMAas cMbIci nokazareins [TIK,
MOSICHATh Ha MpPUMEpax CIOCOObl YMEHBIIEHHS W MPEJOTBPALLEHUS HX BpPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJIOBEKa;

st 00y4YaroIMXCs C OrPaHUYECHHBIMU BO3MOXKHOCTSIMU  37I0pPOBbS: yMEHHE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM;

U CIENbIX M CIa0OBUIAMIMX OOydYaloLUXCA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUEYHYIO cucTeMy 0003Hauenuii JI. bpaiins mis 3anucu xumuyeckux Gopmyd.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas v HEOpraHUYecKas XUMUS))
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpaA, POJM XUMHUM B TIO3HAHUM SIBICHUW MPUPOJBI, B
(GbopMHUPOBAaHUYU MBILUICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYyHKIIMOHATIBHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl pEIlIeHUs MPAKTHUYECKUX 3a7ad M IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3[0POBbIO U IPUPOIHON CPENE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAt0IINE
HOHATHS (XUMHUYCCKUI DJIEMEHT, aTOM, H30TOH, S-, P-, O- 3JIeKTpOHHBIE OpOHMTAIH
aTOMOB, UOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBSA3b (KOBAJEHTHAs,
MOHHAs, METAJIMYECKAs], BOJOPOIHAS ), KPUCTAIUINYECKAsT PEIIETKA, TUIIBI XUMUYECKUX
pEeaKUnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHCJIUTENh, BOCCTAHOBUTENIb, CKOPOCTh XMMHYECKOM pEAKLUH, XUMHUYECKOE
paBHOBECHUE); TEOPUUM U 3aKOHbl (TEOpPHUS AIEKTPOJIMTHYECKONW JTUCCOLMALINH,
nepuoanueckuii 3axkoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHS MAcChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPAIICHUS PHEPTUM MPU XUMHUYECKUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JEXKallue B OCHOBE
MMOHUMAHHSI TMPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (DaKTOJIOrMYeCcKHe
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30ITaCHOM UCMOJIb30BaHUHU BayKHEUIIINX
HEOPTraHUYECKUX BEIECTB B OBITY U MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE TMPU3HAKU TMOHSITHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE  IOHSTHUA
MIPY ONUCAHWH HEOPTAHWYECKUX BEIIECTB U UX MPEBPALICHHUI;
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cOPMHUPOBAHHOCTh  yYMEHUH  HCHOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIsL  cOCTaBlieHHs (OpMyJa BEUIECTB U  YPABHEHUHM XUMHUYECKUX PEaKLHM,
cucrematndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTHCIBHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, raméHas u3BecCTb,
Herani€Hasi U3BeCTb, IUThEBAs COJla, MUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUU OMNpPEAENSITh BaJEHTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN CBS3H
(koBaJIeHTHAsl, HMOHHAs, METAJNIMYecKas, BOJOPOAHAs) B COCAMHEHMSX, THUII
KPUCTAINTMYECKON PEHIETKH KOHKPETHOTO BEIeCTBA (aTOMHAsl, MOJIEKYJIsipHasi, MOHHAs,
MeTaJJInyecKas), XapaKTep Cpeibl B BOJIHbIX PACTBOPAaX HEOPTAHUUECKUX COCTMHEHMUI;

c(OpMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAMJIEHKHOCTb HEOPTaHMYECKUX
BEUIECTB MO HUX COCTaBYy K ONpeNeNEHHOMY KJacCy/Tpylnie COeIuHEHUU (MpocThie
BEIIECTBA — METAJUIbl U HEMETalJlbl, OKCHJbl, OCHOBAaHUS, KHUCIOTHI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH  MEPUOAMYECKOrO0  3aKOHA
J.W. MenaeneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (PYHKIUH;

c(OpPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3nemMeHToB 1-4 mnepuonos Ileproandeckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHITUS «S-, P-, O-3JI€KTPOHHBIC OpOUTATINY,
«QHEPreTUYECKHEe YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX JJIEMEHTOB U MX COCIMHEHUH IO nepuonam U rpynnam llepumonndeckon
CHCTEeMbl XUMHYeCcKuX raemeHToB J[.1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CyLIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMH  BEIECTBAMMU
C IIOMOILBI0 YPABHEHUH COOTBETCTBYIOLINX XUMHUUECKUX PEAKLINN;

cOpMUPOBAHHOCTh ~ YMEHMSI  KIacCU(PUUUPOBATH  XUMHUUYECKHE  PEaKIHUH
[0 Pa3JIMYHBIM IpPU3HAKAM (YUCIYy M COCTaBY pPEArMPYIOIIMX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, H3MEHEHHIO CTENEeHEHl OKHCIEHHUS »3JIEMEHTOB, OOpaTUMOCTH
pEeakLny, y4acTHUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBIIATH YPaBHEHMS PEAKIMN Pa3IUUYHBIX THUIIOB,
MOJIHBIE U COKpAalIEHHBIE YPAaBHEHUS PEAKIM MOHHOIO OOMEHA, yYUTHIBAsl YCJIOBHA,
IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHILIA,

chOpMUPOBAHHOCTh ~ YMEHHH  NPOBOAUTH  pPEaKUMH,  IOATBEPXKIAIOLINE
KA4EeCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTb YMEHUW  pPAaCKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JEKTPOHHOIO OajaHca 3THX
peaKuunii;
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c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEpP CMEIICHUS XUMHUYECKOrO0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3jaeiictBus (mpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHUECKHE MPOIIECCHI, JICKAIIHNE
B OCHOBE MPOMBIIUICHHOTO TIOJAYyYE€HUS CEpPHOM KHUCIOTHI, aMMHAKa, a TaKxke
c(hOpMUPOBAHHOCTb MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPHUHIIUIIAX U SKOJOTHUECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS C UCTIONB30BAHUEM TMOHSTHUS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WK 00BhEMA Ta30B MO W3BECTHOMY KOJUYECTBY BEIECTRBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIHMX B PEAKIMM BEIIECTB, TEIUIOBOro 3¢ dexTa
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIPEBPAILCHUS U COXPAaHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TMOJb30BAHUS XUMHYECKON
OCYJ10¥ 1 JTabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIeHUs C BEIIeCTBAMU
B COOTBETCTBUH C HHCTPYKITUSMHU IO BBITTOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHUW  IIJJAHUPOBATb M  BBHITIOJHATH  XUMHYECKUU
IKCTIEPUMEHT (pa3fioKeHUEe TMEepPOKCHAa BOAOpOJa B MPUCYTCTBHUU KaTaau3aropa,
ONpEAEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIUK Ha CyJib(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metainb» u « Hemeranbi»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU O€30MaCHOCTH MPU OOpAIEHUH C BEIIECTBAMU U
7a00paTopHbIM  O00OpYyIOBaHUEM,  MPEJACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCTIeprMeHTa B (GopMe 3alkMCH YpPaBHCHUH COOTBETCTBYIOIIUX pPEaKIWH U
(dbopMyITHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh  yMEHHUW  KPUTHUECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uHDOpMalMIO, TOIy4YaeMyK W3 pPa3HBIX HCTOYHUKOB (CpelICcTBa  MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHH COOTIOAATH MPAaBHIIa YKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOU NEATEILHOCTH B LEJSAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KAIOWIEH IPUPOJHOM CpPEIbl, OCO3HABATh OIACHOCTh BO3JCHCTBUS HA IKHUBbBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, NOHMMAas cMbIca mnokaszarens [IJAK, moscHsATh
Ha TIPUMEpPax CHOCOOBI YMEHBIICHUS M MPEIOTBPAIICHAS UX BPEIHOTO BO3JACHCTBUS
Ha OPraHHU3M YEJIOBEKA;

st OOyYarommMXcss C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 37IOPOBBS: yYMEHHUE
MPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX SABJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYaIOIIMXCSA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMu4yeckux Gopmyi.

23



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC OPTAHUYECKASA XUMUSA
1 4 B Henmesn10, Bcero 34 4, u3 HUX 3 4 — pe3epBHOE BpeMs

HanmenoBanue ONEeKTPOHHbIE
JleqaTenbHOCTh yUnTEIIs C
Ne paszenom TeM [IporpammuoOe XapakTepuCcTHKa OCHOBHBIX BUJIOB (uudpoBsbIe) CTOM TIDOLDAMMEL
/i IIpOTrpaMMBEI, CoZep KaHue JEATEIbHOCTH yYalluXxCs 00pa3zoBaTebHBIC yi porp
BOCITUTaHUS
KOJIMYECTBO YaCOB pecypchl
Pasznen 1. Teopernyeckue 0CHOBBI OpraHnyeckoi xumum (3 4)
1.1 | Tema 1. Ilpeamer | IIpeamer opranmyeckoii | PackpbiBaTh CMBICI M3Y4aeMbIX HOHATHH (eBIATE | Wttps://resh.edu.ru/su Bocnutanue — uHTepeca K
OpraHuYecKoii XUMMUHU: e€ | UX XapakTepHble TIPU3HAKH), YCTAHABIUBATH MX bject/lesson/6149/start | YieHHI. dopMupoBaHue
BO3HUKHOBEHHE, B3aUMOCBSI3b. Hay4HOT'O MHPOBO33PEHHS.
xumuu. Teopusi /170388/ YIHOTO P P
Pa3sBUTUE W 3HAYCHHUC B HpI/IMeHﬂTb IMOJIOXKCHUA TEOpHHU CTpOCHUA - ]_IGHOCTHOI/I KapTHUHBI MUpa
XUMH1ECKOI0 TMONydeHUH HOBBIX | OPraHMyYeckux coeauHeHnit A M Bymieposa s BocnuTanue KYJIbTYpbI
CTPOCHUSA BEIIECTB M MAaTepHaJIOB | OOBSICHEHHS 3aBHUCHMOCTH CBOWCTB BEHIECTB OT WX HUCTOPHUYECKOro MMO3HAHUA
OpraHHYecKuX Teopus CTPOEHUsSI | COCTaBa U CTPOCHHUSL. XUMUH
coeMHeHmii (3 y) | OPraHMuecKux Hcnonb3oBaTh ~ XUMHYECKYKD  CUMBOIHUKY  JJIS Bocnuranue LIEHHOCTHOT' O
COEIMHEHUH A M | cocraBieHHs  MOJEKYJSIpPHBIX U CTPYKTYpPHBIX OTHOIICHUS K OTEYECTBEHHOMY
BytnepoBa, e€ ocHOBHBIE | (pa3BEPHYTOH, COKpaIIEHHOIN) bopmyn KYJIIbTYPHOMY, UCTOPUUYECKOMY

MIOJIOKEHUSI
CrpykrypHble  (HOPMYIIBI

OpPTaHMYECKUX  BEIECTB
T'omonorus,  u3omepus
XuMmudeckass CBA3b B
OpPTaHUYIECKHUX
COCIMHEHUSAX: KPATHBIC
CBSI3H, O©O- HW T-CBI3H
IIpencraBnenune 0o
KIaccupuKamm
OPTaHMYECKUX  BEIIECTB
Homenknatypa
OpPTaHUYIECKHUX
COEIMHEHUN
(cucremaTHueckas) u
TpUBHATbHBIC HAa3BaHUIL
BaKHEHIITHUX

HpC,I[CTaBHTCJIGﬁ KJIaCCOB

OpPraHUYECKUX BEIIECTB.
OmnpenensaTs BUABl XUMUYECKOH CBA3M (OJMHApHBIE,
KpaTHBIC) B OPraHUYECKUX COEANHEHUSX.
PackpbiBaTh posib OPraHUYECKOW XHMHUHM B JKU3HU

YeIoBeKa, WUIIOCTPHUPOBATh CBSI3b C  JPYTUMH
HayKaMH.
HaOmromate ®  ONMCHIBaTH  JAEMOHCTpAIMOHHBIE

OTIBITHI; TPOBOAWTH W OIKCHIBATH JIAOOpaTOpHBIE
OTIBITHI

U HayyHoMy Hacieauio A.M.

byrnepoBa, mO3HaBaTENbHBIX
MOTHBOB B U3y4eHUN
OpraHUYECKOM XUMHUM, Kak
HayKH.
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OpraHUYECKUX BELICCTB.
JdeMoHcTpanun

—  O3HAKOMIJICHHE  C
oOpasmaMu
OpraHHUYECKUX BEIIECTB U
MaTepuaJaMd  Ha  HX
OCHOBE;

— OTBITHI no
NPEBPALICHHIO
OpPraHHYEeCKUX  BEIIECTB
npH HarpeBaHuH
(TmaBieHue,
00yrJMBaHWE W TOpEHUE)
JlaGopaTopHbIii onbIT

— MOJICTTUPOBaHHE
MOJIEKYJl ~OpraHUYECKUX
BEILIECTB
Pasznea 2. Yraesogopoas! (13 4)
21 | Tema 2. AnKaHbI: COCTaB u | PackpbiBaTh CMBICT M3ydaeMbIX NMOHATUH (BIABIATE | hitps://resh.edu.ru/su dopmupoBaHue
MpexeabHbIe CTpOCHHUE, § UX XapaKTepHble TpPHU3HAKW), YCTAHABIMBATH WX bject/lesson/6151/start KOMMYHUKaTUBHOM
TOMOJIOTHYECKUN psAa | B3aUMOCBSI3b,  HCIOIB30BATH  COOTBETCTBYIOLIHE KOMIIETEHTHOCTH B OOIICHUH H
yIJ1€BOA0POABI Meran w© 3TaH — | HOHATHS TMPH ONHCAHUM COCTaBa, CTPOCHUSA U 1149993/ COTPYAHUYECTBE co
— aJIKaHbI (2 4) npocTeimme IPEBPAILEHUA OPraHUYECKUX COEIMHEHNUIM CBEpPCTHUKAMHU
MpeICTaBUTENN ankaHoB: | Mcmomnb3oBaTh XUMHYECKYI0 CHUMBOJHKY ISt Bocnuranue: mo3HaBaTeTbHBIX
¢busnueckue U | COCTaBIEHUS  MOJIEKYJSIDHBIX U CTPYKTYpPHBIX MOTHBOB B U3Yy4EeHUHN
XIMHYECKHE  CBOWCTBA | (pa3BEPHYTOH, COKpAIIEHHOIN) dhopmyn OpraHUYECKUX COEIMHEHUN
(peakium 3aMemIeHUS M | OPTaHHYECKUX BEIIECTB KJ1acca yriIeBOAOPOIBI
TOpeHHUs1), HaXOXKJAECHHE B | YCTAaHABIMBAaTh NPUHAMICKHOCTh  BEHIECTB K Bocnuranue: mo3HaBaTeIbHBIX
MpUpOJIe, TONYYCHHE U | ONPENeIEHHOMY KJIacCy YIJIEBOJOPOIOB MO COCTABY MOTHBOB B M3YYCHUN
MIpUMEHEHUE U CTPOCHHIO, HAa3blBaTh HMX IO CHCTEMATHYECCKOU OpPTaHUYIECKHUX COCIITHEHHHN
HOMEHKIIAType; MPUBOIUTH TPUBUAIIBHBIC HAa3BaHUSA KJ1acca yTIIeBOAOPOIBI
2.2 | Tema 3. AJKEHBI: COCTaB U | OTHENBHBIX NIPENCTaBUTENEN YITIEBOAOPOIOB https://resh.edu.ru/su Bocnuranue:
Hempenemwmure | FPOSR L | onenym ytacsotoporon:  apaxrepmonars | DLeCUIESSON/BAIZ/start | FevERsny BERCR &
yIJIEBOIOPOABL: OtuieH u nponpmer— 3aBHCHUMOCTB peaKL[I/IOHHé)ﬁ CIOCOOHOCTH 1212563/ coZ;HHeHHﬁ b Kiacca
AJIKEHBI, npocreiinue YIIIEBOAOPOIOB OT KPATHOCTH KOBAJIEHTHOM CBA3U YIIIEBOLOPO/IbL,
AJIKA/IMCHbI, MPECTAaBUTENN AJKCHOB: | XapaKTepu30BaTh COCTaB, CTPOCHHME, NPUMEHEHHE, , WHPOPMAITHOHHOMN H
AJTTKUHBI ¢usnaeckue U | pu3udIecKkne W XMMHUYECKHE CBOWCTBA, BAXKHEHIINE YUTATEIbCKONH  KYJIBTYPBHI, B
(6 4) XUMHMYECKUE  CBOMCTBA | CIIOCOOBI TONYYCHHS] TUMUYHBIX TIpEICTaBUTENCH TOM qrcie HaBBIKOB
(peakiy THAPHUPOBAHMs, | PA3IMUYHBIX KJIACCOB YIJIEBOAOPOAOB (METaHa, 3TaHa, CaMOCTOATENBHOW PabOTBl  C
rajoreHHpoBaHus, STHIICHA, alleTHeHa, OyTanueHa-1,3, 6en3ona) yIeOHBIMU TEKCTAMH,
rUpaTallii, OKUCIeHus | BeIABIATE TeHETHYECKYIO CBSI3b MEXTY CTIPaBOYHOM JINTEPATYpOH
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u TIOTMMEpPH3aIH),

MTOJy4eHHe u
MIPUMEHEHUE
Ankanuensl  byraauen-
1,3 u w™MertwiOyTaaueH-
1,3: CTpOEHHE,
BaKHEHIIINE XMMHUYECKHUE
CBOMCTBa (peaxuus
MOJTIMMEPHU3AIIHN)
[Tonyuenue
CHHTETHYECKOro Kay4dyka
U PE3UHEI

AJNKHHBI: COCTaB U
OCOOEHHOCTH  CTpPOCHHUS,
TOMOJIOTUUECKUU psn
AueruneH —
MPOCTEUIINI
NpeACTaBUTECIIb AJIKMHOB!
COCTaB, CTpOCHHUE,
¢busnueckue u
XUMUYECKUME  CBOMCTBA
(peakuu TUOPUPOBAHUS,
raJIoreHUPOBAHUA,
THIOpaTallid, TOPEeHHUs),
TONTy4eHHe u
MIpUMEHEHHUE

2.3

Tema 4.
ApomaTuyeckue
yIJ1€BOI0PO/bI
2w

Apensl benzon: cocras,
cTpoeHHe, (U3nIecKue U

XHMHYECKHE CBOMCTBa
(peaxmun
TaJIOTeHUP OBAHUS u

HUTPOBAHMA), MOIyICHUE
u npumeHeHue Tomyour:

COCTaB, CTpOCHHUE,
¢dusnueckue u
XHMHYECKHE CBOMCTBa
(peaxmun

TaJIOTeHUP OBAHUS u
HUTPOBAHUSA),

TTONTyYeHIE u
MIpUMEHEHHUE
TOKCHYHOCTD apeHOB

VIJICBOJOPOJAMH W TIONTBEPXKAATh € Haluuue
YpaBHECHUSIMH  COOTBETCTBYIONIMX  XHUMHYCCKHUX
peaKIuii ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (HOPMYIT

XapakTepu3oBaTh HCTOYHUKH  YTIICBOJOPOTHOTO
CBIPbst (HETh, IPUPOIHBINA Ta3, Yrojib), CIIOCOOBI HX

nep epa60TKPI u MPAKTUYCCKOC MMPUMCHCHHNE
IMoTy4a€MbIX IPOAYKTOB Wcnons3oBath
€CTCCTBCHHO-HAYYHbIC MCTOAbI IIO3HaHUA —

NpOBeJICHNE, HAOJIO/IEHHE U OITMCAaHUE XUMHYECKOT0
JKCHepUMeHTa (J1abopaToOpHbIE W MPAKTHYECKHE
paboThI)

6 CrnenoBaTh mpaBwiaM 0Oe30macHOi paboTel B
nabopaTopuy TIPU  HUCIOJIB30BAHUM  XHUMHYECKOU
mocynel U 000pyZHOBaHHs, a TaKkKe IpaBHiIaM
oOpallleHusT C BeIIeCTBAMH B COOTBETCTBHUU C
MHCTPYKIMSAMHU 110 BBITIOJIHEHUIO J1a00paTOPHBIX
OTBITOB W TPAKTUYECKUX DPadOT IO TONYYEHHIO U
H3Y4EHHUIO OPraHUUECKUX BEIECTB

[IpencraBisATh pe3ynbTaThl 3KCIEPUMEHTa B (opme
3allUCU YPABHEHUH COOTBETCTBYIOLIMX pPEAKLUN U
JieTaTh BBIBOJIBI HA X OCHOBE
ITpoBoauTH BBIYMCIICHUS o
XUMUYECKOM peaKLu
CaMoOCTOsITENIbHO IUIAHUPOBAaTh U OCYIIECTBIATH
CBOIO TI03HABATEIBHYIO JESITENbHOCTh, NPUHUMATh
aKTMBHOE  ydYacTHe B  TIpYNIOBOH  y4eOHOM
JEATENbHOCTH

YPaBHEHHIO

Bocnuranue:
[MO3HABATEILHEIX MOTHUBOB B
U3Y4CHUHU OpPTaHUYCCKIX
COeIMHEHMI KJ1acca
YTIICBOIOPOIBI
Bocnuranue:
[MO3HABaTEILHEIX MOTHBOB B
U3Y4CHUU OPraHUYCCKHIX
COeIMHEHUI KJIacca
YTJICBOIOPOIBI
Bocnuranue:
[MO3HABaTEILHEIX MOTHBOB B
U3Y4CHUU OPraHUYCCKHIX
COEJIMHEHUH KJacca
YIIIEBOIOPOIbI
https://resh.edu.ru/su | Bocnurauue:
bject/lesson/4775/start | MO3HABATENBHBIX MOTHBOB B
1150494/ U3YdEeHUHU 3 OpPTaHUYIECKIX
_— COCUHEHMH KJIacca
YTIEBOIOPOIBI
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I'eneTnveckas CBSI3b
YIIEBOIOPOIOB,
MIPUHAUTEKAIITHX K
pas3IUYHBIM KJIaccam

24

Tema S.
IIpupoaubie
HCTOYHUKH
yIJIEBO/I0PO/I0OB H
HX nepepadoTka

(3 4)

[IpuponHsle HUCTOYHHKHU

YIIIEBOAOPOIOB
[Ipuponusii ras u
IOy THEIE He]TsHbIC
rassl  Heptpr wu €
HPOUCXOXK/ICHUE

Crniocobbl  mepepaboTku
HedTH: MeperoHKa,
KPEKHUHT  (TepMHUYECKUIA,
KaTaJIUTHIECKUI),

IIUPOIIU3 ITponykTel
nepepaboTku HeTH, HX
NpUMEHEHHE B

NPpOMBINUIECHHOCTH W B
Oty KameHHsbI# yroms u
HPOIYKTHI ero
nepepaboTku

JdemoncTpanus
komtekiun  «Hedte»
«YTOJIB»

BuaeodparmeHt
«Bynkanuzanus
PE3UHBI».
JlaGopaTopHbIe ONBITHI
O3HAaKOMJICHHE c

obpasmaMu  IIIacTMAace,
Kay4yKOB M PE3HHBI;
MOJEITUPOBAHUE MOJIEKYII
YTJIEBOZIOPOJIOB u
raJIor eHOIIPON3BOAHBIX
IIpakTuuyeckas padora
Ne 1 Ionydenue sTuiieHa
U U3Y4YEHHE €0 CBOKCTB
PacuéTHble 3agauun:
-ompeieNieHe
MOJIEKYIIAPHOH (hOPMYJITBI
OpraHWYECKOro BEIIECTBA
10 MAaccOBBIM  JIOJISIM

https://resh.edu.ru/su
bject/lesson/6148/start

[170461/

DopMHUpOBaHUA
MO3HABATENbHBIX HaBBIKOB,
BOCIIMTAaHUE  DKOJOTMYECKOI
KYJIbTYpBI MOJIb30BaHUS
MIPUPOTHBIMHU PECYpPCaAMHU
DopMHUpOBaHUA
MO3HABATENbHBIX HaBBIKOB,
BOCIIMTAaHUE  DKOJOTMYECKOi
KYJIbTYpBI MOJIb30BaHUS
HOPUPOIHBIMH pecypcaMu
®opMUpOBaHUE YMEHUH U
HaBBIKOB OpraHM3allid CBOEU
JIeSITEIHOCTU
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aTOMOB
JJIEMEHTOB;
-pacyéThl 1O ypaBHEHMIO
XUMHMYECKON peaKkuuu

XUMHUYCCKHUX

Pasnea 3.

Kucaopoaconep:xammue oprannyeckue coeqrnuenus (13 u)

3.1

Tema 6.
CnupTsl.
®enou (3 4)

IIpenenbHbie
OJTHOATOMHBIC ~ CITUPTHI
MeraHon ©  3TaHOM:
CTpOCHUE, (PU3UUCCKUEC U
XUMUYECKHE  CBOMCTBa
(peakuu C aKTHBHBIMU
MeTaJJIaMH,
rajoreHOBOJIOPOAaMH,
ropeHue), MNpUMEHEHHE
Boaoponnas CBSI3b
HelictBue wmertaHona u
9TaHOJa Ha OpraHu3M
YeJIoBeKa.
MHOroaToMHbIE CIIUPTHI
OTUIICHTTIUKOIb u
TJIMICPUH: CTpOCHHUE,
¢busnueckue u
XUMUYECKHME  CBOMCTBA
(B3ammogeiicTBue co
IIETIOYHBIMU MeETaJUIaMU,
KaueCTBEHHAs  peakIusl
Ha MHOT'0OaTOMHBIE
cupTel) JlelictBue Ha
OpTaHU3M YeoBeKa
IIpumeHenue rauLepuHa
U 3TUIEHITUKOISA. DeHon
Crtpoenne MOJIEKYIIEI,
¢usnueckue u
XUMUYECKUE  CBOMCTBa
(enoma ToxcmaHOCTH
(enoma [Ipumenenue
(denoma

3.2

Tema 7.
AJIbAeTruabl.
KapGonosbie
KHCJIOThI.

ANbACTHIBI W KETOHBI
®dopmanbaerus,

areTanbICT U CTPOCHUE,
¢dusnueckue u
XUMUYECKHE  CBOWMCTBA

PackpeiBaTh CMBICH H3ydaeMbIX HoHsATHH (BRLBIATE | hitps://resh.edu.ru/su
X XapakTepHble TpPHU3HAKH), YCTAHABIHMBATH HX bject/lesson/4769/start

B3aMMOCBA3b, HCII0JIB30BaTh COOTBCTCTBYIOLINEC /150550/

IIOHATHUA l'IpPI OIIMCaHUMU COoCTaBa, CTpoeHI/IH nu -
MpeBpallleHui OPraHNUYEeCKUX COeMHEHUM thDS-/ [resh.edu.ru/su
bject/lesson/5727/start

Vcnonp30BaTh  XUMHUECKYI0  CHUMBOJHUKY  JUIS
COCTaBJIEHUS  MOJIEKYJSIpHBIX W CTpYKTypHBIX | /150577/
(pa3BépHyTOH, COKpaIIEHHOI) ¢bopmyn
OpPraHNn4eCKuX BEUICCTB

YcranaBiauBaTh MPpUHAJIC)KHOCTD BCIICCTB K
OIIpeJeIEHHOMY KJIacCy IO COCTaBy U CTPOEHHIO,
Ha3bpIBaTh HX IO CUCTEMATHYCCKOM HOMEHKIIaTYypE;
NpUBOJAUTL TPHUBHUAJIBHBIC Ha3BaHUA  OTIACIbHBIX
HpeACTaBUTENCH KHCIIOPOJCOAEPKAIUX
COEIMHEHUN

XapakTepu3oBaTb COCTaB, CTPOEHHUE, IMPUMEHEHHE,
(u3nuecKkre U XUMHYECKHE CBOMCTBA, Ba)KHEWIINE
CIOCOOBI MONYYEHHs] THUIIMYHBIX IpeAcTaBUTENEH
Ppa3IUYIHBIX KIIacCOB KHCIIOPOJCOAEPKAIIUX
COeIMHEHMH (MeTaHona, JTaHONa, IJIUIEPHHA,
(denona, Gopmanbaeruaa, aneranbIeruia, YKCyCHON
KUCIIOTBI,  TJIFOKO3bl, KpaxMajia, LEeJUIIOI03bl);
BBIABIISITh TE€HETHUYECKYIO CBSI3b MEXIY HUMHU U
MIOATBEPKAATh eé HaJu4ane YpaBHEHUSIMU
COOTBETCTBYIOIIMX  XHMHUYECKHX  pEakIui ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT

OnucelBaTh COCTaB, XHMHYECKOE CTPOCHHE U
MIPUMEHEHHUE KHUPOB, XaPaKTEPHU30BATh UX 3HAUCHHE
JUTS )KU3HEIESITENbHOCTH OPraHu3MOB

Oco3HaBaTh OMACHOCTh BO3JICHCTBUS HA JKHUBBIC
OpraHW3MbI OMpPENeNEHHBIX OPraHWYECKUX BELIECTB
W TIOSICHATH Ha INPUMeEpax CIOCOOBI yMEHBIIECHUS U

DopMUpOBaHUS KYJBTYPBI
370POBbS ¥ IMOIIHOHAIBHOTO
Onaromonmy4us

Bocmuranue: mo3HaBaTENbHBIX
MOTHBOB B W3y4EHHUN
OpPraHMYEeCKUX  COEAWHEHUH
Kacca (heHOJIBI

MPEeOTBpPAIlEHHs] WX BPENHOTO BO3NCHCTBHS Ha
OpTaHH3M YeIIOBEKa

https://resh.edu.ru/su
bject/lesson/4776/start

Hcnone30BaTh  €CTECTBEHHO-HAYYHBIE  METOJIBI
TTO3HAHUSI — IIPOBEJICHNE, HAOMIOICHNE U ONMCAHHE
XMMHYECKOr0 O3KcIlepuMeHTa (J1abopaTopHbIE M|

1150604/
https://resh.edu.ru/su

Bocnuranue:

IMO3HABATEIbHEIX MOTHBOB B
HU3y4EHUU OpraHuYeCcKUX
COCTMHCHMI KJ1acca
albJACTUABI M KETOHBI
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CaoxHble
3¢upsi (7 4)

(peakunu OKHCIICHUS H
BOCCTaHOBJICHNS,
Ka4yeCTBEHHBIE DPEaKIHH),
MOJTy4eHue u
MIpUMEHEHUE

Ayemon: cmpoenue,
Qusuuecxue u
Xumuueckue  C60UCMEa
(peaxkyuu  oxucnenus u
80CCMAHOBNCHUA),
noxyuenue u npUMeHeHue.
OmHOOCHOBHBIE
npe/ieNibHbIe KapOOHOBKIE
KUCIOTEl MypaBbuHas H
YKCyCHas KHCJIOTHI:
CTpOcHUE, (HU3UUCCKUE U
XUMUYECKUE  CBOMCTBA
(cBoticTBa, o0IIHE

Ui Kjacca  KHUCJOT,
peakuusi dTepuduKanum),
HOTy4eHHe u
IpUMEHEHHE
CreapuHoBas U
OJIEMHOBasl KUCIIOTHI Kak
MIPEICTaBUTENN BBICHINX
KapOOHOBBIX KHCJIOT
Mbula Kak COMU BBICHINX
KapOOHOBBIX KHCIOT, HX
MOIOIIIEE AeiCTBUE
CroxHbie  3pUPbI
TIPOM3BOIHbIE
KapOOHOBBIX KHCJIOT
I'mpponus CIIO’KHBIX
a¢upoB XKupser 'nnpormns
JKUPOB [Ipumenenune
)kupoB  buonorunyeckas
pOIb KHUPOB

Kak

3.3

Tema 8.
Yraesoasl (3 4)

VYriaeBoasl:

KITaccu(pUKAIHs
YTIAEBOMOB (MOHO-, TU- U
monmucaxapuasl) [mroko3a
— MIPOCTENIIUIA

COCTaB,

MIPaKTUYECKHE PaOOTHI)

CrnenoBatp mpaBwiaM Oe30macHoOil  paboOTBI B
nabopaTopyy TP HUCIIONB30BAHUM  XHUMUYECKOU
MoCyABl W OOOpYIOBaHHWS, a TaKkXke IpaBuiIaM
oOpalieHHss C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMH BBIITOJTHEHUS 1a00OpaTOPHBIX ONBITOB
U TPaKTHYECKUX PabOT MO MOJYYCHUIO ¥ U3yUEHUIO
OpraHMYeCKHUX BEIIECTB

[pencraBnsaTh pe3ynbTaThl dKCHEpUMEHTa B (dopme
3alMCH YPaBHEHUI COOTBETCTBYIOIMX pPEaKUUi WU
JieTIaTh BBIBOJIBI HA X OCHOBE
[TpoBoaNTH BBIYHCIICHUS o
XUMHYECKOU peakiiu
CaMOCTOSITENbHO TUIAHUPOBAaTh U OCYIIECTBISATH
CBOIO TI03HABATENLHYIO JIESTENbHOCTD, MPUHUMATH
aKTMBHOE  ydYacTHe B  TIpYIIOBOH  y4eOHOM
JIeATENIbHOCTH

YpaBHCHUIO

bject/lesson/5952/start

/150631/

https://resh.edu.ru/su
bject/lesson/6150/start

1150687/

Bocnuranue:
[MO3HABATEILHEIX MOTHBOB B
U3Y4CHUHU OpPTaHUYCCKIX
COEJTMHEHHI KJ1acca
KapOOHOBBIC KHCIIOTHI
Bocnuranue:
MO3HABATEIbHBIX MOTHBOB B
U3Y4CHUU OPraHUYCCKHIX
COCJTMHEHHH KJIacca

KapOOHOBBIC KHCIIOTHI
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MOHOCaXapuI:
OCOOCHHOCTH  CTPOCHHMS
MOJIEKYNbl, (usznueckue
U XUMHYECKHE CBOICTBA
(B3ammMoneiicTBue c
rugpokcunom — meau(ll),
OKHCIICHHE aMMHAYHBIM

pacTBOpoM OKCHIA
cepeopa(l),
BOCCTaHOBJICHHE,
OpoxxeHue TJIIOKO3BI),

HAXOXKJCHUE B MPHPOJIE,
npUMEHEHHE,
Ouonoruyeckas poJb
®orocuntes  Ppykroza
KaK M30Mep TITFOKO3bI

Caxapo3za —

MIPEeICTaBUTENh
JIUCaxapuioB, TUAPOIU3,
HAXOXKJICHUE B MPHPOJE U

IpUMEHEHHE.
Kpaxman wu wnemmronosa
Kak IpUPOTHBIE
TIOJTUMEPHI Crpoenue
KpaxMaja W IIEJUTIOIO036I
dusnueckue H
XHMHYECKHE CBOMCTBa
Kpaxmaiua (tupponms,

Ka4yeCTBEHHAs! PEaKIusl C
HOIOM)

JlaGopaTopHblie ONBITHI
TOpPEHHE CIIHPTOB;
B3aNMOJICHCTBHE
TIIAIEpUHA c
runpokcugom menu(1l);
KAadeCTBEHHBIE  PEaKIUU
aNpIeTUAOB  (OKUCIICHHE
aMMHAYHBIM  PacTBOPOM
OKCHIIa cepebpa u
ruapokcunaom meau(1l));
B3aUMOJICHCTBHE
Kpaxmalia C HOJIOM.

30



IIpakTnuyeckas padora
Ne 2 CgoiictBa pacTBOpa
YKCYCHOM KHUCIIOTBI
PacuéTtHble 3agaun:
-OlpeeseHue
MOJIEKYJISIPHOH (hOPMYJIIBI
OpPraHUYEeCKOro BEIIECTBa
0 MAacCOBBIM  JIOJSIM
aTOMOB XUMHUYECKUX
SJIEMEHTOB U 10 Macce
(00BeMy) MIPOAYKTOB
CrOpaHus;

-pacyéThl 1Mo ypaBHEHHIO
XUMHMYECKON peakiuu

Pasznen 4. Azorcoaepxamme opranndeckue coeautHenus (3 4)

4.1

Tema 9. AMHHEI.
AMMHOKHUCJIOTHI.
beaku (3 4)

AMUHBL: METWIAMHH —
MPOCTEHIINI
HpellCTaBI/ITCHB AaMHUHOB:
COCTaB, XAMUYECKOE
cTpoeHue, pU3nIecKue 1
XHUMHYECKHE CBOMCTBa
(peakuu ¢ KUCIOTaMH U
TOpeHHUs1), HaXOXKICHUE B
TIpHUpoIEe.
AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpTaHHYECKHE
COEIMHEHHS.
dusnueckue H
XHMHYECKHE CBOMCTBa
AMHUHOKHUCIIOT (Ha
TIpuMepe TIINLIHA).
Bronornueckoe 3HaueHme

amuHOKHCIOT.  CuHTE3
TIENITHIIOB.

benku kak mnpupoaHbIE
nonuMepsl.  [lepBuunas,
BTOpUYHAS W TpPETHYHASL
CTPYKTYypa OEITKOB.
XuUMHYECKHE ~ CBOMCTBa
0ETKOB: THIIPOITH3,
JICHATypaIws,

paCKpLIBaTb CMBICIT N3Yy4a€MBbIX MOHSITUH (BI)IS[BJ'IS[TB
X XapakTepHble TpPH3HAKH), YCTAHABIMBATH MX
B3aMMOCBSI3b,  UCIIONIB30BATh  COOTBETCTBYIOIINE
NOHATHUSA TIPU OIMCAaHMU COCTaBa, CTPOCHUS U
IIPEBPALLEHUI OPIraHUYECKUX COEAUHEHUN
Hcnonb3oBaTh XMMUYECKYI0 CHMBOJMKY  JUISt
COCTABJICHUSI  MOJIGKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOi, COKpaIIEHHOIN) ¢dhopmyn
OpraHUYECKUX BEIIECTB

Omnpenensits MIPUHAUIEKHOCTh BEIIECTB K
OIpeJeIEHHOMY KJIacCy IO COCTaBY M CTPOEHHIO,
Ha3blBaTh MX IO CHCTEMAaTHYECKON HOMEHKIATYpE;
NPUBOJUTh TPUBHAIbHBIC HAa3BaHHUA OTAEIBHBIX
MpeACTaBUTENEH

XapakTepu3oBaTh COCTaB, CTPOEHHE, NMPUMEHEHHE,
(u3ndyeckre M XMMHYECKHE CBOICTBA, Ba)KHEHINME
CIIOCOOBI TONYYEHHs] THIIMYHBIX IPEACTaBUTENEH
a30TCO/ICPIKAINX COSOMHEHUH (TTIUIINHA U OEIKOB)
[loscHATp Ha mpuMepax 3HadeHHE OCNMKOB JUIA
OpraHM3Ma JeroBeKa

Hcnone30BaTh  €CTECTBEHHO-HAyYHBIC
TTO3HAHUSA — HaOIrONaTh "
JIEMOHCTPAIIOHHBIH SKCIIEPUMEHT
CaMOCTOSITENbHO IUIAHUPOBAaTh U OCYIIECTBIISTH
CBOIO TIO3HABATENLHYIO JESITENBHOCTh, NPHHUMATH
aKTMBHOE  yYacTHE€ B  TPYNIIOBOM  y4eOHOH
JIeATeNbHOCTH

METOIBI
OITNCHIBATH

https://resh.edu.ru/su
bject/lesson/4743/start

/150742/
https://resh.edu.ru/su
bject/lesson/6296/start

1212589/

Bocnuranue:
IIO3HABATCJIbHBIX MOTHBOB B
N3Yy4YECHUU OpPraHMYECKUX
COEJIMHEHUN
Bocnuranune:
MO3HABATE/IbHBIX MOTHBOB B
W3y4EHUU  a30TCOAEpXKAlUUX
COCIUHCHUH, 3KOJIOTMYECKU

LIeJIECO00Pa3HOr0  OTHOIICHUS
K TpUPOJIE KAaK HCTOYHHKY
JKM3HM Ha 3emie, OCHOBE eé

CyIIECTBOBAHUS
Bocnuranue:
MMO3HABATEIbHBIX MOTHBOB B
U3ydEeHUN OpPTaHUYIECKIX
COEJIMHEHUN

DopMupoBaHue

KOMM YHUKaTHUBHOU
KOMTICTEHTHOCTH B OOICHUH 1
COTPYIHUYECTBE co
CBEpCTHUKAMU
®opMupoBaHUE YMEHUH U
HaBBIKOB OpTaHM3AIAN
MPAaKTHYECKON AEATENbHOCTH
dopMupoBaHUE yYMEHUHl U
HaBBIKOB OpraHM3aluu

HpaKTH‘ICCKOﬁ JACATCIbHOCTH
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KAa4eCTBCHHBIC  PEaKIUU
Ha OeNKu.
JKCcHepuMeHTAIbHbIE
METOJTBI U3YYCHUS
BEIIICCTB u ux
NIpeBpalleHuil:
JdemoncTpauuu:
-JICHATYpaLus OenKoB
TIPY HaTrPCBAHUU;
-I[BETHBIC peaxiuu
OenKoB
Pa3neJ. 5. BoicokoMouieKkyJIsipHbIe coequHeHus (2 4)

5.1 | Tema 10. OcHOBHBIE noHATUA | BrnageTs usydaeMbIMH XMMHYECKMMH IOHATHUAMH: | hittps://resh.edu.ru/su ®opMupoBaHUE BCECTOPOHHE
ILIACTMACCEL. XUMHU packpbIBaTh  CMBICI  W3y4aeMbIX TOHATHH W bject/lesson/5452/start | ¥~ TaPMOHHYHO pa3BI/ITOI:/I,
Kayayku BBICOKOMOJIEKYJISIPHBIX MPUMEHATH OTH MOHATHS MPU OMMCAHWM COCTABA U | 1 p(7ge 00IIIECTBEHHO AKTHUBHOM,

: COCIMHEHUN: MOHOMEp, | CTPOCHHUS  BBICOKOMOJICKYJSAPHBIX  OpPraHHYECKUX | —————— JTlyXOBHO 00raToii JTM4HOCTH.
BosiokHa (2 1) MOJIMMED, ~ CTPYKTYPHOE | BEIECTB, i OOBSACHEHHS OTIENbHBIX (DAKTOB M https://resh.edu.ru/su @DopMUPOBAHHE  YMEHMH M
3BEHO, CTENEeHb | ABJICHUN bject/lesson/6095/start | nassixos OpraHU3aIuy
MOJMMEPHU3aLUH, Hcnonp30BaTh  XUMHUYECKYI0  CHMBOJHUKY i | /[ MIPAKTHYECKON AEATENbHOCTH
Cpe/iHsisi  MOJIEKYJISIpHAsi | COCTaBJICHUSl CTPYKTYPHbIX (DOpMYJT BELIECTB U ﬁttps://resh.edu.ru/su
Macca OCHOBHBIE METOMBI | YPaBHEHUH peaxuuit MOTMMEPHU3AIIH " p
CHiTTesa S ——— bject/lesson/6152/start

BBICOKOMOJIEKYJISIPHBIX
COEIVHEHUN —
MTOJTMMEpPU3aLHS u
TTOJTMKOH/IEHCALHS
ITnactmaccsr
(monmmaTHIIEH,
MTOJUINIPONHJIICH,
MTOJMBUHUIXIOPHI,
TIOJTUCTHPON).
HatypanbHsiit u
CHHTETHYECKHE KaydyKH
(OyTaareHOBBIH,
XJIOPOTIPEHOBBIN u
M30TpeHOBHIH). BomokHa:
HATypalpHBIE  (XJIOIOK,
IepCTh, mENK),
HCKYCCTBEHHBIE
(ameraTHOE BOJIOKHO,
BHCKO032a), CHHTETHUECKHE
(KampoH U J1aBcaH)

OnuceiBaTh COCTaB, CTPOCHHE, OCHOBHBIE CBOMCTBA

KaydyKoB, HamOoliee pacHpOCTpaHEHHBIX BHUJIOB
IUTacTMAcC, BOJIOKOH; IPHMEHEHHE B PAa3IUIHBIX
OTpacisX.

Hcnonb3oBaTh €CTECTBEHHO-HAyYHbIE  METObI
MTO3HAHUS — Ha0II0aTh " OIUCHIBATH
JIEMOHCTpaLIMOHHBI

SKCIIEPUMEHT

/150850/
https://resh.edu.ru/su
bject/lesson/4777/start

/170536/
https://resh.edu.ru/su
bject/lesson/4823/start

/150933/
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JdeMoHcTpanus
—  O3HAKOMJICHHE  C
o0pa3naMu pUPOIHBIX U
HCKYCCTBEHHBIX BOJOKOH,
IIaCTMAcC, KaydyKoB
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11 KJIACC. OPTAHUYECKASA XUMUSA
1 4 B Henmes10, Bcero 35 4, u3 HUX 3 4 — pe3epBHOE BpeMsl

HanmenoBanue
ONEeKTPOHHbIE
pa3aenom Tem JleqaTenbHOCTh yUnTEIs C

Ne [Iporpammuoe XapakTepuCcTHKa OCHOBHBIX BUJIOB (uudpoBbie)

[IpOrpaMMBl, Y4€TOM IIPOrpaMMBbl

/11 CoJIepKaHue NESTeTbHOCTH YYaIIUXCS 00pa3zoBaTeIbHBIC

KOJIM4YECTBO BOCIIMTaHUA
pecypchl
qacoB
Pa3nen 1. Teoperuueckue ocHoBbI Xxumun (13 4)

1.1 | Tema 1. Xumuueckui sneMeHT | PackpeiBaTh cMblcn u3ydaeMblx noHaTHH (BelBIATL | hitps://resh.edu.ru/su ®dopMupoBaHUe Hay4HOI' O
Crpoenue AtoMm  Slmpo  aToma, | X XapakTepHble IPU3HAKM), YCTAHABIMBATh MHX bject/lesson/6479/start | MHPOBO33peHHs, LIeTIOCTHOH
ATOMOB U30TOMBL.  DJIEKTPOHHAS | B3aMMOCBA3b 1150989/ KapTHHBI MUpa

: . | obomouka PackpbiBaTh cMbICT TNepuognyeckoro 3akona J[ U | —————— Bocnuranue: LIEHHOCTHOI'O
Iepuoamyeckuii | Syuepreruueckne ypormn, | Menaeneesa u JIEMOHCTPHPOBATh ero OTHOIIEHHS K OTEYECTBEHHOMY
3aKO0H M IIOYPOBHH ATOMHBIE | CHCTEMAaTU3UPYIOLIYIO, OOBSACHUTENBHYIO u | https://resh.edu.ru/su KYJIBTYPHOMY, HCTOPHYECKOMY
IMepuoauueckas opburamu, s-, P-, 0- | IPOrHOCTHYECKYIO GYHKIMU bject/lesson/5581/start | ¥ nayunomy nacinenmio J[.U.
cHeTeMAa onemeHTbl  Oco6eHHOCTH | XapaKTepu3oBaTh OICKTPOHHOE CTPOCHHE aTOMOB | [151081/ MenzeneeBa, 03HAaBaTEIbHBIX

pacIpeieNieHust 3JIEKTPO- | XUMHUYECKUX 3JIeMEHTOB 1—4 mepuonos, ucnons3ys | — MOTHBOB B H3YYCHHMU XUMHH,
XUMHNYECCKHUX
HOB 10 OpOWTamsM B | MOHATUSA KaK HayK{
aaemeHTOB JI. U. | aropax 5JIEMEHTOB | «S-, P-, O-3J1eKTPOHHBIE OPOUTAIINY,
MenneseeBa MCPBBIX YETBIPEX | «IHEPIETUYECKUE YPOBHU»
(3 u) nepuonoB  OnekTpoHHas | OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMSI CBOICTB

KOH(HTypaIus aTOMOB
Ilepuonuueckuid 3akoH U
IIepuonuueckas cucrema
XMMUYECKUX 3JIEMEHTOB
I W MenneneeBa CBas3b

MIEPUOAMIECKOTO  3aKOHA
" IIepuonuueckoit
CHCTEMBI XMMHYECKUX
3JIEMEHTOB bl n
MenneneeBa C
COBPEMEHHOMU Teopuen
CTPOCHHSA aTOMOB
3aKOHOMEPHOCTH

U3MEHEHUS CBOMCTB
XVMHYECKUX 3JIEMEHTOB U
00pa3yemMBbIX UMH
MNPOCTBIX M CIOXKHBIX

BCHICCTB IO TIpyniamM "
nepuoaam 3HaueHue

XMUMUYECKUX  JJIEMEHTOB M MX COEAMHEHMH II0
nepuogaM u rpynnaM llepuonnueckoil cucTeMbl
xuMmuueckux anemeHToB [ U MenneneeBa
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MEPUONYECKOr0 3aKOHA B
Pa3BUTHH HAYKU

JdeMoHcTpanun
Byt TaoIIHIY
«Ilepuoaunueckas cucrema
XUMHYECKUX  DJIEMEHTOB
A U MenneneeBa»

1.2

Tema 2.
Ctpoenue
BellecTBa.
MHuoroo0pasue
BemiecTB (4 4)

Crpoenue BEIIECTBA
XuMmuueckas CBs3b Buabl

XUMHYECKON CBA3U
(KoBaJIeHTHas
HeToNspHas U TOJsApHad,
WOHHAs, MeTaJUTHYecKas)
MexaHu3Mbl 00pa3zoBaHUsI
KOBaJIEHTHOM
XUMUYECKOU CBSI3U
(OOMEHHBI ¥ JIOHOPHO-
aKLENTOPHBIIN)
Bonoponnas CBSI3b
BanentHocts

ONEeKTPOOTPULIATETEHOCT

b CreneHb OKHUCIECHUS
Wownsr: KaTHOHBI u
AHHOHBI

BemectBa
MOJIEKYIIIPHOT'O i
HEMOJIEKYIISIPHOT O
CTpOCHUS 3aKkoH
IIOCTOSIHCTBA cocraBa
BEIIECTBA Tumner
KPUCTAJUITMIECKUX
pemETOK U CBONWCTBA
BEIIECTB

IlonsiTue 0 nUcCHEPCHBIX
cucremMax HMcrtuHHBIE ¥H
KOIUIOWIHBIE  PacTBOPHI
MaccoBas goas BeliecTBa
B pacTBope
Knaccuduxamms
HEOPTaHUYECKUX
COeTMHEHUI
HomenknaTtypa

PackpbIBaTh CMBICIT M3y4aeMbIX MOHSATUHN (BBIAETSATH
WX XapaKTepHbIC MPHU- 3HAKH) M TMPHUMEHATH OTH
MOHSTHSL TPU OINHCAHUUM COCTaBa W  CTPOCHHS
BEIICCTB, i1 OOBSICHEHUS OTICIBHBIX (DaKTOB H
SIBIIEHUI

OnpenensiTh BH/IBI XUMUYECKOM CBSI3U
(KoBaJNIEHTHOH, MOHHOM, METaTNIECKOMH,
BOJIOPOJTHO#) B COEIUHEHUSIX; THIT

KPUCTAJNIMYECKOM PEeIETKY KOHKPETHOr'O BEIIECTBA
OnpenensaTs BaJEHTHOCTh M CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX Pa3IU4YHOIO
cocraBa

IIpoBOIUTH  BBIYHMCIEHHS C  MCIOIB30BAHUEM
MOHATHUS «MAaccoBas IO BEMIECTBA B PACTBOPE

https://resh.edu.ru/su
bject/lesson/5581/start

151081/
https://resh.edu.ru/su
bject/lesson/4938/start

/151107/

Bocniutanue — uwHTEepeca - K
YUEHHIO, K mporieccy
MO3HAHUS, KYJIbTYPBI
O0IIEHMS.

®dopMupoBaHUE yYMEHUN U
HaBBIKOB opraHu3aluu

[IPaKTUYECKOM IEATENbHOCTH
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HCOPIraHNYCCKUX

BEIIECTB.
JKcnepuMeHTATbHbIE
MeTO/IbI H3y4eHUst
BeleCTB " Hux
NpeBpalleHuI:
JemoHcTpanuu:
-MOZeNIu
KPHUCTaNTNUYE€CKUX
pelIeToK.
PacuérHble 3a1auu:
pacueTsl c
UCTIONb30BAHNUEM MOHATHUSA
«MaccoBast Jlons
PacTBOPEHHOTO
BEIIIECTBAY
1.3 | Tema 3. XuMuueckas peakuusa | OObACHATE 3aBMCMMOCTb CKOpocTH xumuueckod | https://resh.edu.ru/su dopmupoBaHue
XHMHIYEeCKHe Kraccudukanus ) peakuK OT Pa3IMYHbIX (PaKTOPOB bject/lesson/4938/start | MO3HaBaTeNbHOrO HHTEpeca y
eaiun (6 1) XUMUYECKUX peakuuid B | Ompenenars XapakTep CMELIEHUS XHMHYECKOIro 1151107/ yualuxcs, (opmupoBaHue
p HEOpPraHUYECKOH U | paBHOBECHS B  3aBHCUMOCTM  OT  BHEUIHEro | —————— yYMEHHH paboTaTh B rpymmnax
OpraHUYECKOU xumun | BospericTBus (mpuHnu Jle Hlarense) ®opMupoBaHUE yMEHUH U
3akoH coxpaHeHus: Macchl | COCTaBIATh YpaBHEHHUS PEAKIM Pa3IMYHBIX THUIIOB; HaBBIKOB OpTraHU3aLuu
BEIL[ECTB; 3aKOH | MONHBIE M COKpallEHHBIC HOHHBIC YpaBHEHUS MPaKTUUECKOH JIESITENbHOCTH
COXpaHEHUs U | peakuui, y4uTbIBas YCIOBHS, HPU KOTOPBIX 3TH ®dopmupoBaHue
MIPEBpaIlleHUs]  SHEPTUH | peakUuH UAYT 10 KOHIA MIO3HABaTENbHOTO WHTEpeca y
pu xuMudeckux | IToaTBepkaaTh CyIiecTBOBaHHE FEHETHUECKOM CBA3H yuamuxcs
peaxuusax MEKAYy HEOPTaHMYECKHMHU BELIECTBAMH C MOMOIIBIO
CkopocTh peakiuu, e€ | ypaBHEHHH COOTBETCTBYIOLIUX XUMHUYECKUX
3aBUCUMOCTbD OT | peakuui
Pa3IUYHBIX ¢axropoB | [IpoBomuTs, HaGMIOAATE M OMUCHIBATH XUMHYECKHH
O6patumble peakIyy | SKCIEPUMEHT: II0 ONPENENEHHUI0 CpPEeabl BOTHBIX
XUMHUYECKOE PaBHOBECHE | paCTBOPOB  BEILIECTB,  BBIABICHHIO  YCIIOBHH

@akTophl, BIUSIOIIUE HA
COCTOSIHHE€ XHUMHYECKOTO
paBHoBecusi [Ipunnun Jle
[Tatense
DNEeKTpOMUTHYECKas
muccormars CWiIbHBIE U
cra0bie AIIEKTPOITUTEI
Cpena BOJHBIX pacTBOpPOB
BEIIIECTB: Kucrnas,
HeHTpajpHas, MIET0YHas

MIPOTEKAHUSI PEaKIMii MOHHOTO OOMEHa, W3YYECHHUIO
BIMSHUSL Pa3NUYHBIX  (AKTOPOB HA  CKOPOCTh
peakuui

CrnenoBaTh mpaBWwiIaM TIOJIB30BAHUSI XUMHYECKOH
ocynoit u 1abopaTOpHEIM 000pyIOBaHIEM
[IpencraBnsaTs pe3yIbTaThl XHUMHYECKOTO
JKCIeprMeHTa B  (oOpMe 3aliCH  YpaBHEHUH
COOTBETCTBYIONIMX PEAKIHI U eIaTh BHIBOJBI HA UX
OCHOBE
IIpoBouTH

BBIYHCJICHUA 110 YPaBHCHHUAM
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ITonsitTue o BOIOPOIHOM
ToKa3aTesne (pH)
pacrtBopa. Peakuuu
HMOHHOTO obmeHa
I'uaponus opraHuyYecKux
u HEOPraHUYeCKUX
BEIIIECTB.
OxucnurensHo-
BOCCTaHOBHTENIbHBIE
peakuuu  Ilonatue 00
AJIEKTPOJIU3E PacIUIaBOB U
pacTtBopoB coneil.
[Ipumenenue
3JIEKTPOJIHU3a.
JdemoncTpanuu
- pa3yoKeHHe MepoKcHIa
BOJIOpPOJAa B NPUCYTCTBUHU
KaTanu3aTropa
JlaGopaTtopHblie padoThI
- TPOBEIECHUE pEaKLUH
HOHHOI'0 00MeHa;

- OIpeneNieHue  Cpeasl
pacTBOpOB  BEIIECTB  C
TIOMOIIBIO
YHUBEPCAIBLHOTO
HHIUKaTOpa

[pakruueckas pabora
Ne 1 Brustaue pa3nugHbIX
(akTOpoB Ha CKOpPOCTH
XUMUYECKON peakLu
PacuérHble 3agaum:
pacyeTsl 10 ypaBHEHHAM
XUMUYECKUX pEakUuuid, B

XHUMHUYECCKHUX peaKHI/II\/’I, B
TCPMOXUMHUUCCKUC paC‘léTH

TOM qucie

TOM quCIe
TePMOXUMUYIECCKIE
pacyETh

Pa3zpnea 2. Heopranuveckas xumus (17 1)
2.1 | Tema 5. Meranmnsi. INonoxenne | PackpblBaTh CMBICH M3yYaeMBIX MOHATHH (BeLAEHATE | https://resh.edu.ru/su DopMupoBaHue
MeTasbi (6 1) METaJIJIOB B | IX XapakTepHbIE TpU- 3HAKH) W TPUMEHITH STH bject/lesson/3479/start | MO3HABATENLHOTO HHTEpeca y

Ilepuonuyeckoil cucteme | MOHATHS TPU ONUCAHUM COCTaBa U CTPOCHUS 1151187/ YYaImxcs, hopmupoBaHue
XUMHYECKUX DJIEMEHTOB. | BEIIECTB, U1 OOBSCHEHHS OTHENbHBIX ()aKTOB W | ————— YMEHHH paboTaTh B TPyIIIax
OCOOCHHOCTH  CTPOCHUS | SBJICHHUN https://resh.edu.ru/su ®dopMupoBaHWEe YMEHHH U
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9JIEKTPOHHBIX ~ 000JI0YEeK
aToMoB MeTaiioB. O0mue
¢dusnueckue CBOICTBa
merauioB. [IpumeHeHue
METaJlIOB B OBITY,
pUpoie W TEXHHKE.
CrmnaBsl METaJlIOB.
DNEeKTPOXUMUUECKUN DT
HanpsUKeHUH  MEeTaJljIoB.
OO0mne CIOCOOBI
TIOJTY4eHHUS METaJlJIOoB.
Kopposus METaJlIOB.
CriocoObl  3amuTBl  OT
KOPPO3HH. Oouras
XapaKTepUCTHKa
METAaJIJIOB TJIaBHBIX
HNOArPYII (IA-rpymma,
IIA-rpynma)

IIepuonnueckoil cucTeMbl
XAMUYECKHUX DJIIEMEHTOB.
ANIOMUHHA.

AmdortepHble  cBoiicTBa
OKCHIa M TUAPOKCHIA
QTIOMHHHS.

OOmiast  xapakTepHCTHKa
METaJlIOB OOOYHBIX
TIONTPYIIIT (b-rpymm)

IIepuonuueckoil cucreMbl
XAMUYECKHUX DJIEMEHTOB:
MeIb, LIUHK, XpOoM,
JKenes3o. Baxxueiimme
COEIMHEH NS METAJIOB
(okcumpl, THIPOKCHUIFI,
COJIH).
JKcnepuMeHTAIbHbIE
METOIbI H3y4YeHust
BelleCTB " 154
NnpeBpalleHMii:
JdemoncTpauuu:

- KoJuieKus «MeTajjisl 1
CILIABED».

JlabopaTOpHBIE OIBITHI:

OOBsCHATH 00IIHE 3aKOHOMEPHOCTU B U3MCHCHHH
CBOMCTB DJIEMEHTOB — METAJIJIOB M MX COEIUHEHUI
C yd4€TOM CTpOEHHUSI UX aTOMOB U TMOJIOKEHHS B
Ilepuonuueckoit cucreMe XUMUYECKUX AJIEMEHTOB /J|
U Menneneena

XapakTepu30BaTh (OMHMCHIBATh) OOIIUE XUMHYCCKUE
CBOICTBA METAJJIOB, MX BaXKHEUIIMX COCIMHCHHM,
MOATBEPKIast 9TO ONMUCAHKUE NIPUMEPAMH YpaBHEHHI
COOTBETCTBYIOIIUX XUMHYECKHX peakIiuii;
NPUMEHEHHE METAJJIOB B pa3jIMYHBIX 00JacTix, a

TaKXKe  HUCIONb30BaHWE WX IS CO3JaHUs
COBPEMEHHBIX MaTepHaJIOB M TEXHOJIOT Ui
PackpriBaTh CYLIHOCTh OKHUCIIUTENb- HO-
BOCCTAHOBUTENBHBIX peakuuit MTOCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajiaHca 3THX peakiui
IIpoBonuTh peaxIu, HOJTBEP K IAIOIIHE
XapaKTepHbIE CBOMCTBAa HM3y4aeMbIX  BEILECTB;

pacno3HaBaTb ONBITHBIM l'IyTéM HOHBI MCTAJIJIOB,
MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

Habnmionate ©  onuchIBaTh  JE€MOHCTPAIL[MOHHBIC
OMBITHI; TPOBOAWUTH M ONHUCHIBATH XHMHYECKHUH
SKCIIEpUMEHT (J1TabopaTopHBle M TNPaKTHYECKHe
paboter) IlpencraBmsaTe pe3yapTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3alllcH  ypaBHEHHUH
COOTBETCTBYIOIIMX PEaKIUi U eaTh BHIBOJBI HA UX
OCHOBE

CrnenoBaTh mpaBWiiaM II0JIb30BAHUSI XHUMUYECKOM
nocynoi u 1abopaTOpHEIM 000PYIOBaHHEM
[IpoBoauTs BBIYUCIICHUSA 1o YpaBHEHUSIM
XUMUYECKUX pEaKLUn

CaMOCTOSITENbHO IUIAHMPOBaTh U OCYIIECTBISATH
CBOIO TIO3HABATEIBHYIO JESTEIbHOCTh, NPUHUMAThH
aKTUBHOE  y4JacTHe€ B  TPYIIOBOH  y4eOHOM
JEATENbHOCTH

bject/lesson/3493/start

[
https://resh.edu.ru/su
bject/lesson/5814/start

/151239/
https://resh.edu.ru/su
bject/lesson/3534/start

/
https://resh.edu.ru/su
bject/lesson/4961/start

151293/

HaBBIKOB OpraHU3aLuu
MPAKTHYECKON AEATENbHOCTH
®dopMHpOoBaHUE
MIO3HABATENBHOTO HWHTEpeca y
y4amuxcs
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- B3aUMOJCHCTBUC
THIIPOKCHA AITIOMHUHUS C
pacTBopaMH  KHCJIOT U
IIeJI0YeH;

- KAuYeCTBCHHBIC PEaKIINU
Ha KaTHOHBI METAJLIOB.
[pakTrueckue paboOTHI:

Ne 2. Pemenne
SKCTIEPUMEHTATbHBIX
3a1au 1o TEME
«MeTain.

PacuérHble 3a1auu:

pacuetsl mMacchl (00bema,
KOJIMYeCTBa  BEIECTBA)
NPOAYKTa PEaKIHU, €CIH
OIHO M3 BEIIECTB JIAHO B

BUJIE pacTtBopa c
ONpEe/IeICHHON MaccoBOU
Jonen PacTBOPEHHOIO
BEIIIECTBA
2.2 | Tema 4. Hemerannel Ilonoxenue | PackpeiBaTh CMBICH M3ydaeMbIX MoHATHH (BeLIenATh | hitps://resh.edu.ru/su ®dopmupoBaHne
HeMmeTaLibl HEMETaJJIOB B | MX XapaKTepHble MPH- 3HAKH) U TPHMEHATH ATH bject/lesson/5939/start | MO3HABATEILHOIO MHTEpeca y
(9 ) [lepuonnyeckold cucreme | MOHATHSA TPH OINHCAHUM COCTaBa M CTPOCHUS 1151320/ yUaImxcs, (dhopmupoBaHue
XMUMHYECKUX 3JIEMEHTOB | BEUIECTB, Ul OOBSCHEHUS OTJACIbHBIX (DAKTOB M | —————— yYMEHHUi1 paboTarh B rpymmnax
A W MengeneeBa U | sBIECHUH https://resh.edu.ru/su ®opMupoBaHUE yYMEHUH U
ocobennHocTH  crpoeHns | OObACHITH obmme 3akoHoMmepHoctH B m3menenmu | Dject/lesson/5913/start | massixon OpTraHM3aIiH
aTOMOB Qdu3nueckre | CBOWCTB HEMETANIOB M MX coequHeHui ¢ yuérom | [151347/ [IPaKTUYECKOM EATENbHOCTH
CBOIiCTBa HEMETaJUIOB | CTPOGHHUS WX  aTOMOB M TOJIOXKEHHS B ®dopmupoBaHne

AJmoTpornus. HEMETaJJIOB
(Ha mpuMepe KHCIOPOAa,
cepbl, docdopa "
yrnepoga) XUMHYECKHE
CBOWCTBA BAYKHEHUIINX
HEMETaJUIOB  (TaJOTreHOB,
cepel, asora, Qocdopa,
yriaepona W KpEeMHHUS) H
HUX COSTMHECHMH (OKCHIOB,

Ilepuonnyeckoi cucreMe XMMUYECKUX 3JIEMEHTOB J|
N Menneneesa

XapakTepu30BaTh (OMHCHIBATH) OOIIME XUMHYIECKUE
CBOICTBA HEMETAJUIOB, UX BAXKHEHIIINX COCIMHEHHM,
TIONTBEPKAAs ATO OMUCAHWE MPUMEPAMHU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUAX PEAKITHit
XapakTepu3oBaTh BIHSHUE HEMETAJUIOB M HX
COCIIMHCHWH Ha KUBBIE OPTraHU3MBI, OIVCHIBAThH
MPUMEHEHUE B PA3IUYHBIX O0JIACTSIX MPaKTUIECKON

KHCIIOPOCOAEePIKAINX JIeATEIBHOCTH YeIOBEKa.

KHCIIOT, BOIOpPONHEIX | PackpreiBaTh CYIITHOCTh OKMCIIMTEIIbHO-
COCIMHEHUIN) BOCCTAHOBHUTEIbHBIX peakiuit MTOCPEACTBOM
[IprMeHeHNe Ba)KHEHWITMX | COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca dTHX peaKInit
HEMETAJLIIOB i ux | [IpoBomuTh peaxnum, MOATBEPKAAIOLINE

MO3HABATEIBHOIO HHTEpeca y
yyanmxcs

39


https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
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COEJITHEHHUI.
IJKCHepUMEeHTAIbHbIC
MeTOIbI u3y4deHust
BelIeCTB " X
NpeBpalleHuIl:
JemoHcTpanuu:

00pasIpl HEMETaJIIOB;
B3aUMOJICHCTBUE MEIU C
a30THOM KHCIOTOH
paznuyHon
KOHLIEHTPALIUH.
JlabopaTOpHBIE OIBITHI:
Ka4eCTBEHHBIE  PEaKLUH
Ha AQHHUOHbBI W KAaTHUOH
aMMOHUH.

[TpakTHuyeckue pabOTHI:

Ne 3. Pemenne
3KCl'lepI/IMCHTaJ'IBHBIX
3a1a4 110 TEME
«HemeTanne».

PacuérHble 3agaun:

pacyeTbl Macchl BEIECTBA
WM o0beMa Ta3oB IO
W3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU
o0beMy OJIHOTO u3
YYaCTBYIOIUX B PEaKIIHU
BEIIECTB; PacuyeThl MAacChl
(oObbema, KOJTMYEeCTBa
BEIIEeCTBA) MIPOAYKTOB
peakuuyu, eciu OIHO U3
BEIIECTB UMEET MPUMECH

2.3 | CBa3b Heoprannmgeckune u

HeOpraHHYecKux | OPraHiieckue KHCIOTHL.
Heoprauunueckue u

N OPTaHUIECCKHUX
OpraHMYECKUE

BemecTs (2 4.) ocHOBaHHs. AM(bOTEpHbIE
HEOPTaHUYECKHE u
OpraHMYECKUE
COE/IUHEHMSL.
IeneTHueckas CBSA3b
HEOPTaHUYECKUX I/I

XapaKTepHbIE  CBOMCTBa HW3y4aeMBIX  BEIIECTB;
pacrio3HaBaTh OITBITHBIM myTéM aHUOHBI,
NPUCYTCTBYIOIIHE B BOAHBIX pacTBOpax

HaOnronate ®  onmchIBaTh  JI€MOHCTPAlMOHHBIC
OTIBITH; TPOBOAWTH W ONKCHIBATH XHUMHUYECKUH
JKCIICPUMEHT  (JTa0OpaTOpHBIE H  TMPAKTHYCCKUE
pabotsr)

[MpencraBnsTh pe3yibTaThl XHUMHUYECKOTO
JKCIeprMeHTa B  (QoOpMe 3alicH  YpaBHEHUH
COOTBETCTBYIOIIMX PEaKIUi U eNaTh BHIBOJBI HA UX
OCHOBE

CrnenoBaTh mNpaBWiiaM IIOJIb30BAHUSI XHUMHUYECKOM
MOCYI0¥ U JTabopaTOPHBIM 000PYIOBaHUEM
HpOBO}II/ITI) BBIYHCIICHUSA o YpaBHCHUAM
XUMUYECKUX peaKLUi

CaMOCTOSITENbHO IUIAHHPOBaTh U OCYIIECTBISTH
CBOIO TI03HABATENLHYIO JIEITEIBHOCTh, NPUHUMAThH
aKTMBHOE  yd4acTHe B  TpYIIOBOH  y4eOHOI
JeSITeTbHOCTH
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OPraHNYCCKUX BCUICCTB

Pa3nea 3. Xumus u ku3eb (4 4)

3.1

Tema 6. Xumus
U KU3HBb (4 Y1)

Pons XUMHUH B
obecrieueHnH
9KOJIOTHYECKOH,
SHEepreTH4ecKon u
MUIIEBON  0e30MacHOCTH,
pa3BUTUH MEIUIUHBI
Ilonatne o0  HaydHBIX
MeTOax MTO3HAHUSA
BEIIECTB M XMUMHYECKHX
peakiuii

[pencraBnenus 00
o0mmx Hay4qHBIX
MpyuHIHUIIax
MPOMBIINUIEHHOI'O
NIOJIyYE€HUs  Ba)KHEHINUX
BeniecTB YenoBek B MUpe
BEILIECTB U MAaTepUaioB:
Ba)KHEHIIHE
CTpPOUTEIbHBIC
MaTepualsl,
KOHCTPYKIIMOHHBIE
MaTepHabl, KpackH,
CTEKIIO, KepaMuKa,
MaTepHabl TSt
JJIEKTPOHUKH,
HaHOMAaTEepHUalbl,
OpraHuYecKre u
MUHEpaIbHbIE YI0OpEeHHS

XuMus " 3710pOBbE
YyeJIoBEKa: IpaBwiIa
HCIIOJIb30BaHMS
JIEKapPCTBEHHBIX
TIPETIapaToB; TpaBwiIa
0€e30IacHOro
HCIIOJIb30BaHUS
TIperapaToB OBITOBOH
XAMHHA B IIOBCEIHEBHOU
JKU3HU. BriToBas

XUMHUYCCKas I'paMOTHOCTb

PaCKpLIBaTL POJIb XUMHHU B peuICHUN
OHEPIreTUICCKUX, CBIPBEBBIX N 3KOJOIrMYCCKHUX
1np obieM gen OBCUCCTBA, OIIMChIBATH OCHOBHBIC

HAMPABJICHUS] PA3BUTHA XUMHYECKOH HAYKH U
TEXHOJIOTUHT

[MpumeHsaTh mnpaBmna 0Oe30macHOro OOpalleHHs C
BEIlECTBAMH, HCIONb3YEMBIMH B TOBCEIHEBHOM
JKM3HHU, TpPaBWIa TMOBEACHUS B LENsAX cOepexeHus
3/10pOBbSI M OKpYXarolleld NpUPOJHON Cpenbl;
MOHUMATh Bpe (OacHOCTh) BO3JICHCTBUS HA JKUBBIE
OpraHu3MbI OHpe]leHéHHI)IX BCHICCTB, CMBICJI
MmoKaszaTejid IJIK, NOACHATHL Ha IMpuMEpax CHOCO6I)I
YMEHBUICHUSA W TPCAOTBpAIICHUS HX BPEAHOI'O
BO3J€HCTBUS

AHaHHSI/IpOBaTL nu KPUTHUICCKU OLICHHUBATh
uHopManmoo,  CBS3aHHYIO C  XHUMHUYECKUMH
nporeccaMd M HX ~ BIMSHMEM Ha COCTOSHHE
OKpYXKaroLei cpeipl

Hcnone3oBaTh HOJTy4YECHHbIE 3HAHUS u
IpesCTaBlIeHUs O chepax AesTeNbHOCTH, CBSI3aHHBIX
C HayKOM M COBPEMEHHBIMH TEXHOJIOTHMAMHM, Kak
OCHOBY [UIsl ODUEHTAIIMU B BBIOOpE cBoel Oymymieit
npo¢ecCHOHANBEHOH NeATeIbHOCTH

[lpuauMath yuacTHe B OOCYXJACHHH MpOOIEM
XUMHMYECKOM M DKOJIOTMYECKOW HAaIpaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3HIUIO MO MpodiiemMe
U MIpejIaraTh BOSMOXKHBIE ITYTH €€ pelIeH s

https://resh.edu.ru/su
bject/lesson/4960/start

/151374/
https://resh.edu.ru/su
bject/lesson/3514/start

/
https://resh.edu.ru/su
bject/lesson/3504/start

151485/

dopMupoBaHUE
MIO3HABATENBHOTO HHTEpeca y
yYanuxcs
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

Oo0s13aTe/IbHBbIE y‘leﬁﬂble MaTepuaJbl 1Jisl YYCHUKA:

Ia6puensa O.C. Xumus 10 xnace, yaeOHUK 6a30BbIi ypoBeHb. M., [lpoda.
Iabpuensa O.C. Xumus 11 xinace, yaeOHuK 6a30BbIH ypoBeHb. M., [poda.

MeToanueckue MaTepHuaJabl 1Jisl YYUTECJISA:

I'opkosenko M.IO. TToypounsie pa3paOoTKH Mo XUMHH K yaeOHbIM KoMIuiekTaM O.C. 'abpuensina u
ap. 10 kiace. - M: «BAKOw.

Bornanosa H.H., Bactokosa E.HO. COOpHUK TECTOBBIX 3aJaHMIA JJI1 TEMAaTHUECKOr0 U UTOTOBOTO
kouTpoyst, xumus 10-11 kiaccer, - M.: «aTemnext-LieHTpy.

Henncona B. I'. Xumus 11 xnacc: [loypounsie mutansl.- Bonrorpaa: Yuurens.

Tpoery6osa H.II. [loypounsie pa3paboTku o xumuu k yueOHbM komruiekram O.C. ['abpuensiHa u
ap. 11 ximace. - M: «BAKOw.

O. C. TI'abpuensms, I1. H. Bepéskun u np. «KoHTponsHBIE 1 TpoBepoUHbIe paboThl. Xumus 10 kiraccy.

— M: [poda.

Hudposbie 00pazoBaTebHbIe PeCypChl:

Poccuiickast anekTporHas mkosna https://resh.edu.ru/
MockoBckas direKTponHas mkoja https://uchebnik.mos.ru
O6pasoBatepHas miathopma «Yun.py» https://uchi.ru/
Sxnacc - https://www.yaklass.ru

No

HaumenoBaune 00bEKTOB U
CPEICTB MaTepUaIbHO-TEXHUYECKOTr0 00CCIICUCHHUS

ITeuaTHble mocoOUsA

Komruiekt IOPTPETOB YUCHBIX-XUMHUKOB — CMCHHAs OKCIIO3UIIUA

Cepus cripaBouHBIX Tabmmu1 o xumuu («Ileprognyueckas cuctemMa XuMuyeckux 3nmemenToB .M.
MenneneeBay, «PacTBOPUMOCTH COJIEH, KUCIOT M OCHOBAHHI B BOJIE», «DIECKTPOXUMHUCCKAM PSIT
HaIpsDKEHU METAJIIOBY - TOCTOSTHHAS DKCITO3UITHSL.

CCpI/Iﬂ HWHCTPYKTHBHBIX Ta6J'II/II_I 110 XUMHH — CMCHHAas1 OKCITO3UIHA

Cepust TaOJIHIT TTO HEOPTAHUIECKON XUMHH — CMEHHAS YKCTIO3UITUS

Cepwust TaOJIHIT TTO OPTAHWIECKON XUMHH — CMEHHAs SKCITO3UTIHS

O 0w

Cepust TaOIIUI] IO XUMAYECKAM TTPOM3BOCTBAM (CEpHAs KUCIIOTa, aMMHUAK, YyT'YH, CTajlb, A TFOMHUHHN )
— CMEHHAsI SKCTIO3UTIHSI

NudopManiuoOHHO-KOMMYHMKATUBHbIE CPEICTBA

MynbTumenuitable mporpaMmsl (00yJaromue, TPeHUHIOBbIE, KOHTPOIMPYIOIIKE) [10 BCEM pa3AeiaM
Kypca XUMHH

DNeKTpoHHBIE OMOIMOTEKN MO KYpCYy XUMHUHU

OnekTpoHHbIe 0a3bl JAHHBIX IO BCEM pasjiesiaM Kypca XUMHU

IKPaHHO-3BYKOBBIE MOCOOUS (MOTYT OBbITh B IM(PPOBOM H KOMILIOTEPHOM BH/IE)

1 |Komrutekt BueohnapMOB 1O HEOPTaHWYECKOH XUMUU (IO BCEM paszienaM Kypca)

Komrurekr TPAHCIIAPAHTOB I10 HeOpFaHH‘IeCKOﬁ XUMUHU: CTPOCHUC aTOMA, CTPOCHUC BCIICCTBA,
XHUMHUYCCKas CBA3b U T./.

Komrurekr TPAHCIIAPAHTOB IO XUMHWYCCKUM IIPONU3BOACTBAM

TexHnueckue cpeacTBa 00y4eHust

KommnbroTep

WAL

[TpunTep

Kononku 3BYKOBLIC

MynbTUMeIUHHBIA TPOEKTOP

~Nojogbh~hw|ik

OKpaH NpOoeKIMOHHBIN

Y4eOHO-TpaKkTHYECKOE U Y1eOHO-1a00paTOPHOE 000pyA0BaAHHE
IIpudopsl, Ha0OPBI MOCYABI M JJA00PATOPHBIX NMPHHAJIECKHOCTEH
AJ1Sl XHMHYECKOTr0 IKCIePUMEHTA 00111ero Ha3HaYeHust



https://resh.edu.ru/
https://uchebnik.mos.ru/
https://uchi.ru/
https://www.yaklass.ru/

Anmapart (ycTaHOBKa) AJ1sl JUCTUIIISILIAU BOJBI

HarpeBatenbHble mpuOOpPHI (JIEKTPOIIMTKA, CIIMPTOBKA)

HOCKa JJIA CYHIKHM TTOCYAbI

AIWIN(F

Komruiekr 3J'IeKTpOCHa6)KeHI/I$1 KaOuHeTa XUMUU

JleMOHCTpalMOHHBIE

Habop mocypl ¥ IpUHAAICKHOCTEH sl IEMOHCTPAIIMOHHBIX OIBITOB M0 XUMHH

HaOop metaneii Juis MOHTa)ka YCTaHOBOK, MIITFOCTPUPYIOIINX XUMHYECKHE IIPOU3BOJICTBA

CTOIUK NOABEMHBIN

ITaTuB A71s IeMOHCTpallMOHHBIX podupok I1X-21

IIratuB Meraiumnueckuut 111J1b

Okpas (HOHOBBIH YepHO-0enbIii (IBYCTOPOHHHMIA)

N[OOI WIN(EF

Habop ¢uiakonos (250 — 300 M1 as1s1 XpaHEHHUs] paCTBOPOB PEaKTUBOB)

Cnennaan3upoBaHHble MPHOOPHI M anNapaThl

Anmapat (mpubop) AJsl MOTyYeHus Ta30B

Ammapart i mpoBeieHusT XuMuaeckux peakiuid AITXP

I'openka yHuBepcanpHasg I'Y

YcraHOBKA JUIsl IEPETOHKH

Ha6op JJIA OIBITOB IO XMMHUHU C BJICKTPUICCKUM TOKOM

O3zoHaTOp

[Tpubop 115 1eMOHCTPALIMK 3aKOHA COXPAHEHUSI MACChI BEIECTB

[TpuGop A5t MILTIOCTPAIMH 3aBUCMOCTH CKOPOCTH XUMHYECKOH pEaKIMy OT YCIOBUN

OO N[OOI (WIN|F-

[TpuGop A5t OKUCIIEHHS CIIUPTA HAJI MEIHBIM KaTaJIn3aTOpOM

10

ITpubop JuIsi orpesieNieH st CocTaBa BO3ayXa

11

[TpuGop a5t TONTyYeHNs TaJIONI0aTKAHOB M CIIOKHBIX d(HPOB

12

[TpuGop asnst cobMpaHus U XpaHEHHs Ta30B

13

[Tpubop mys oTydeHrs pacTBOPUMBIX TBepABIX BemecTB [1PB

14

TepMoMeTp AIEKTPOHHBIN

15

OBIHOMETP

KomnuiekTsl 1i1s1 ﬂaﬁopaTopHux ONBITOB M MPAKTHYCCKUX 3aHATHI MO XHUMHHU

Bechl 251eKTpOHHBIE

HaGop mocyzap! 1 mpuHaATIEKHOCTEH UTsl YIEHUIECKOTr0 IKCTIEPUMEHTA

Habop mist skomorngeckoro MOHUTOPUHTA OKpy»Katorien cpenst (1 Habop Ha 3-5 "enoBek)

Hab6op mocyzas! 1 mpuHamiexHocTel st Kypca « OCHOBBI XMMIYECKOTO aHAIH3a)

Habop 6anok myst XpaHeHUs TBepAbIX peakTuBoB (30 — 50 M)

Habop ckisHOoK ((p1akoHOB) TSl XpaHSHHS paCTBOPOB PEAKTHBOB

Ha6op mputopok (ITX-14, ITX-16)

CruptoBku (50 M)

O©| O N| O O | W|IN|F

[Tpubop amnst momy4eHus ra3oB

10

[Tpubop ans momy4yeHus rajJouI0aIKaHOB U CIOKHBIX 3(HPOB

11

[lItraTuB maboparopusrii xumedeckuit [IIJIX

Monaean

=

Ha60p KPpUCTAJNIMYCCKUX PCUHICTOK: ajiMa3a, I‘pa(i)I/ITa, JAUOKCHUJa yriepoaa, Kejie3a, Marums, My,
HOBapeHHOfI COJIN

Ha60p I MOACITUPOBAHUA CTPOCHUS HCOPraHNYICCKNUX BCHICCTB

Habop mis MonenupoBaHus TUTIOB XUMHUYECKUX PEAKIIUN (MOIEH -aTLINKAIIIH )

Ha60p JUIA MOACITUPOBAHUSA SJICKTPOHHOI'O CTPOCHHA aTOMOB

gl B~ WIN

Ha60p I MOACTIUPOBAHMS CTPOCHUSA ATOMOB U MOJICKYJI (B BUJIC KOJ'IBI_IeraHHI/IKOB)

HartypanbHble 00beKTbI, KOJIEKIHA

AmroMuHuR

Bomokna

KamMeHHbIi1 yronp U IpoAyKTHI €ro nepepadoTKu

Kayuyk

QP IWIN(F

Mertaibl U CILIaBEI




MuHepaisl ¥ TOpHBIE TOPOABI

Hed1h 1 BaxkHelMe NpoAyKTHI ee nepepadoTKu

IImacTmaccel

OO

Crekiio u n3acins U3 CTCKJIa

10

Tomnuso

11

YyryH u craib

12

[ITkaya TBEpAOCTH

PeakTuBbI

Habop Ne 1 OC «Kucnotsi»: cepHasi, cousiHas

Habop Ne 2 OC «Kucnote»: a3otHasi, opTodochopHast

Ha6op Ne 3 OC «I'mapokcuabl» (0apusi, Kamus, KaubLus, HATPHsL, aMMUAK 25%-HBbIN)

Al WIN(F

Ha6op Ne 4 OC «Oxcupl MeTasioBy (anoMunus, oapus, xenesa (111), kanbims, maraus, menu (11)
(rpaHynbI ¥ TOPOIIOK), ITMHKA)

ol

Ha6op Ne 5 OC «Metaiuibhy: aarOMUHUIA (TpaHyJIbl M TOPOIIOK), KEJIe30 BOCCTAHOBII. (TIOPOIIIOK),
Maruui (IOpOIIOK U JIEHTa), Meb (TPaHyJbl, OMMJIKH), HIWHK (TPaHyJbl ¥ MOPOIIOK), 0JI0BO (FPaHyJIbl)

Ha6op Ne 6 OC «lllenounblie U MIeT0UHO3EMEbHBIC METAILIBDY: KaJIbIIUH, JIUTHIA, HATPHUI

Ha6op Ne 7 OC «OrHeonacHble BelliecTBay: cepa (mopoIiok), Gpochop kpacHsiit, hochopa (V) okenn

Ha6op Ne 8 OC «["anorensi»: 6pom, iox

©O©| O N| O

Ha6op Ne 9 OC «I"ajioreHu ibh»: aTFOMHHUS XJIOPU/I, aMMOHHS XJIOpHI, Oapust xiopu, xkeresa (111)
XJIOPUI, KaJist HOMUT, Kajusl XJIOPHUI, KaJIbIUsl XJIOPHUI, JIATUS XJIOpUI, Maruus xiuopua, meau (1)
XJIOpHI, HATpUsi Opomu, HATpHsl Propu,

HATPUSI XJIOPHUJI, IMHKA XJIOPHUJT

10

Ha6op Ne 10 OC «Cynbdatsl. Cynbdutsl. Cynbdubsn»: aloMUHUsS Cyb(ar, aMMOHUS CYIbdart,
xenesa (1) cynedun, sxenesa (1) cynbdar 7-mu BonHbli, kamus cyiabdar, kodansra (1) cyasdar,
Maruus cyasdar, meau (11) cynedar 6e3onusriii, Menu (1) cynbdar 5-tu BogHBIN, HATPHS CYIb(UL,
HaTpus Cyab(GUT, HATPUS CyIbbhaT, HATPUs THAPOCYIb(AT, HUKEIS CyIb(aT, HATPHUS THIPOKAPOOHAT

11

Ha6op Ne 11 OC «Kapb6onaTer»: ammonws, Kanus, meau (1) ocHoBHOM, HATpHs, HATpUS
THAPOKapOOHAT

12

Ha6op Ne 12 OC «Docdatsl. CuaukaTey»: Kaaus MOHOrHapoopTodhochaT
(xammuit hocOpHOKUCIBIN ABYX3aMEIIEHHBIH ), HATPHUS CHITUKAT 9-TH BOMHEIN, HaTpHUs opTodocdar
Tpex3aMeIIeHHbBIN, HaTpus nuruapodocdar (HaTpuii Goch OpHOKHUCITBIN OAHO3aMEICHHBIH )

13

Ha6op Ne 13 OC «Arneratsl. Pomanunsl. CoennHenns xene3a»: Kanus anerar, kamus heppo(ll)
reKcarnanu (Kadui )KeIe3uCTOCHHEepoaucThIN ), kamus deppo (111) rekcammonn (kamwmit
MKEJIe30CHHEPONCTHIN), KaIusl pOJIAHM]I, HATPHsI alleTaT, CBHHIIA alleTaT

14

Ha6op Ne 14 OC «Coemuaenus Maprainay: Kanus nepManranat, Mapranna (1V) okcun, mapranra (I1)
cynbdaT, MapraHia XJIOpHI

15

Ha6op Ne 15 OC «CoenuHeHHs XpoMay: aMMOHUS AUXPOMAT, KalHs JUXPOMAaT, KaJlks XpoMar,
xpoma (I11) xmopuy 6-u BogHBII

16

Ha6op Ne 16 OC «HutpaTh»: amoMuHIS, aMMOHHS, Kaiwsl, Kaiubiws, Menu (1), Hatpus, cepedpa

17

Ha6op Ne 17 OC «MlHAMKATOPEI»: IAKMOU/I, METHIIOBBIN OpaHKEBBIH, (heHON(TaeHH

18

Ha6op Ne 18 OC «MwunepanbHbie yno0peHus»: ammodoc, KapdaMu, HaTprueBas CeTUTPa, KaablIeBast
CeNnTpa, KaJuifHas CeuTpa, cynbpar amMoHus, cynepdocdar rpaHyTupoBaHHBIN, cynepdocdar
JTIBOWHOW TPaHyIWPOBAHHBIN, PochopUTHAS MyKa

19

Habop Ne 24 OC «Matepuanbl»: akTHBUPOBAaHHBIHN Yrojib, Ba3elKH, KaJIbIKA KapOH I, KaJbIHs
KapOoHaT (Mpamop), mapapuH
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