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MNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma 1o XuMuu Ha YpoOBHE cpeliHero oOiero oopazoBaHus pazpadboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHS (emepanpbHO 00pa3oBaTEIbHON
nporpammel cpeanero oomero odpazoBanusi(POII COO), npencrasiennsix B denepambHoM
rocyaapctBeHHOM oOpazoBareiabHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro npeaMera «XuMus» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoit deneparnuu,
peanu3yronMX OCHOBHBbIE O0Opa30BAaTENbHBIE MPOrPAMMBI, W OCHOBHBIX IOJOKECHHM
«Crtparerun pa3Butus Bocnutanus B Poccuiickonn @enepanuu Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIIYOJIEHHOTO H3Y4YEHHs 3aHMMAeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBaHus yuwammxcsi 10-11 xmaccoB. M3yuenue mnpenmera,
peanuzyemMoe B YCIOBUAX JU(PPEpeHIIMPOBAHHOTO, MNPOPUIBHOTO OOY4YEHUS, MPU3BAHO
obecreunTh 0011e00pa30BaATENBHYIO U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB LIKOJIBI,
HEOOXOUMYIO Ui aJaNnTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBHUSIM JKHU3HHU B COLUYME, a
TaKXKe JJI1 MPOJOJDKEHHUsS OOy4deHHs] B OpraHM3alusIX MpodeccHnoHalbHOTrO 00pa30BaHHUs, B
KOTOPBIX XUMHUS SABJISIETCS OJHON U3 MPUOPUTETHBIX AUCLIUILINH.

B mporpammMe mo XUMUM Ha3HAyeHUE MNpeaMera «XuUMHUsS» MOJydaeT MOoAPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUMM C OCHOBomnonararomumMu nonoxenusmu P@I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, colaepKaHUus, Pe3ylbTaToB OOydeHUss U TpeOOBaHUN K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB. (CBHJETENIBCTBOM TOMY SIBIISIIOTCS — CIIEAYIOIINE
BBITIOJTHSIEMBIEC TIPOTPAMMOM 110 XUMUU (YHKITHH:

e HH(QOPMALMOHHO-METOJUYECKAs, peanu3anusi KOTOpOoW o0OecrneuyrnBaeT MOJyYeHUe
MPEACTABICHUS O LIETSAX, COACPMKAHUU, OOIIel cTpaTeruu oOy4eHMs, BOCIIUTAHUSA U
pa3BUTHUSL O0YUAIOUIUXCSA CPEACTBAMU MPEAMETa, U3y4yaeMOro B paMKaxX KOHKPETHOTO
npodus;

e OpraHM3alMOHHO-TUIAHUpYIOIIAsg,  KOTopas  NpeaycMaTpUBaeT  OIpEesICHHE:
OPUHIIMIIOB CTPYKTYPUPOBAHUA W  TOCIEIOBATEIBHOCTH HW3Y4YEHUS Yy4eOHOTO
MaTepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOJ0B K
(OpMHUPOBAHUIO COAEPKATEIbHOM OCHOBBI KOHTPOJS M OLEHKH O0O0pa3oBaTEIbHBIX
JOCTHKEHUM 00ydJaromuxcsi B paMKaX HTOrOBOM aTTecTallud B (opMe €IUHOTO
roCyAapCTBEHHOTO 3K3aMEHa 110 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTAHaBIMBAaET WHBAPUAHTHOE NPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE IS
U3y4eHHS B paMKaxX OTHENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeneicHue u
CTPYKTYPUPOBAHHE €0 IO KjaccaM, OCHOBHBIM COJIEp)KaTelIbHbIM JIMHUSAM/pa3/ienam

Kypca;
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e JaéT MPUMEPHOE pacHpeeieHue yueOHOro BpEMEHH, PEKOMEHIYEMOT0 ISl U3y4eHUs
OTJIEIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh H3Y4YEHUs Y4YeOHOro marepuaia ¢
y4€TOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

e JAaéT METOAMYECKYI0 HHTEpIpETAMI0 LeJied M 3aJad H3y4YeHus IpeaMeTa Ha
yIIyONI€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro
o01ero o0pa3oBaHusi, COACPKATEIHLHOU XapaKTEPUCTUKH TUTAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOI 00pa3oBaTEeIbHOM MpOrpaMMbl CpeHero ooOiero oopa3oBaHMUs
(JINYHOCTHBIX, METAMPEIMETHBIX, IPEIMETHBIX ), @ TAKKE C YUIETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JIEUCTBUM OOYy4YaroIIerocss IO OCBOEHUIO COJEPIKAHMS
peaIMeTa.

[To Bcem Ha3BaHHBIM NO3ULUSAM B MporpaMMe MO XHMHHM IPEeAycCMOTpeHa
IIPEEMCTBEHHOCTh C OOyY€HHUEM XMMHMHU Ha YpOBHE OCHOBHOIO o0O1iero oOpaszoBaHus. 3a
npejeiaMyd  yCTAaHOBJIECHHOM TMporpaMMoOi MO XUMHUUA 00s3aTeNbHOM (MHBApUAHTHOM)
COCTaBJISIIOLIEN COAEpKaHUsA Y4eOHOro mpeamera «XuMus» OCTaETCs BO3MOKHOCTh BhIOOpA
€ro BapHATHBHOM COCTABIISIIOLIEH, KOTOpas JOJDKHA OIpPEAENATbCS B COOTBETCTBHM C
HaIpaBJIEHUEM KOHKPETHOTO Npopuiiss 00ydeHHUs.

B cootBerctBuM ¢ koHuentyanbHbIMH TonoxkeHussMu PI'OC COO o HazHaueHHH
IpeIMETOB 0A30BOr0 U YIIIyOJIEHHOTO YPOBHEH B cucteMe U PpepeHnpoBaHHOTO 00yUYeHuUs
Ha YpOBHE CpeIHero oOuiero oOpa3oBaHMsS XUMHA HAa YpOBHE YINIYOJIEHHOTO H3Yy4YEHUs
HaIlpaBJI€H HAa pealu3alyi0 I[PEEMCTBEHHOCTH C TMOCIEIYIOUIMM JTAaloM IOJTY4YEHUs
XUMHUYECKOrO 00pa30BaHUS B paMKax HU3Y4YEHMs] CHELMAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHUYECKUX JHUCHUUIUIMH B BYy3aX U OpraHM3alMsIX CpeIHero mnpodecCuOHaIbHOTO
oOpazoBanusi. B  3Toil CBA3M  u3ydeHHe mpeaMeTa  «XHUMHS»  OPUEHTHUPOBAHO
IPEUMYILIECTBEHHO Ha pACIIUPEHUE U YIUIYOJIEHHE TEOPEeTHYECKOM M MPaKTHUYECKOU
MOJITOTOBKM OOYYArOIIUXCsl, BRIOPABIINX OMpPeneNEHHbIN Mpoduiab 0O0ydYeHHs, B TOM YHUCIE C
NEPCIEKTUBON MOCIEAYIOUIET0 TMOJYyYEeHUs] XHMUYECKOro OO0pa30BaHHsS B OpraHU3alUsIX
npodeccuoHanbHOro oOpaszoBanus. Hapsany c atum, B cBete TpeboBanuii ®I'OC COO «
IUTAaHUPYEMBIM Pe3yJIbTaTaM OCBOCHHUs (heepalibHOM 00pa30BaTesIbHOM MPOrpaMMbl CPETHETO
oO1iero o0pa3oBaHUsl U3Y4YEHHUE NpenMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pEIICHUE
3a/lad BOCIUTAHUS M COLMAIBHOIO pa3BUTUS OOydYaroIIMXCs, Ha (POPMHUpPOBAHUE Yy HUX
OOLICHMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pallMoOHaIN3aul YYeOHOTo Tpy1a U 0000IEHHBIX
CIOCOOO0B ACSITENBHOCTH, UMEIOIINX MEXIUCIUILUIMHAPHBIN, HAIIPEIMETHBIN XapaKTep.

CocTaBnsiomMMHA MpeaMeTa «XUMHUS» Ha YPOBHE YIiIyONEHHOTO M3Y4YEHHS SIBIISIOTCS
yriayOnéHHble Kypcehl — «Opranndeckas XxuMusi» 1 «OO1mas 1 Heopranuueckas xumus». [pu
OTIpeIeNIEHUH MOJX0A0B K 0TOOPY M CTPYKTYPHOU OpraHM3alH COAEPKAHUS STUX KYpPCOB B
nporpaMMme Mo XUMHUU 3a OCHOBY NpuHATH nojoxeHuss PI'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEN U3YUYEHUS IPEIMETA.

OcHoBy copaepxaHusi KypcoB «Opranuueckas xumusi» u «OOIIas U HeopraHudeckas
XUMHSD» COCTaBISIeT COBOKYNMHOCTh TPEAMETHBIX 3HAHUW M yMEHMM, OTHOCSIIUXCS K
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0a30BOMY YpPOBHIO H3YYEHHUs MpeAMeTa. IJTa CUCTEMa 3HAHUU MOJIy4aeT OIpPEeAeIEHHOE
TEOPETHUYECKOE JOIMOJIHEHUE, IMO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00bEM (akToJIOTHYECKOro MaTepuasia. Tak, Ha YrIyOJI€HHOM YpPOBHE HM3yY€HHUs IpeaIMeTa
obOecrieueHa BO3MOXHOCTh 3HAYUTEIBHOIO YBEIMYECHHS O0BbEMA 3HAHUM O XHUMHUYECKHX
JJIEMEHTaX M CBOMCTBAX WX COCJUHEHUM Ha OCHOBE pAaCIIUpPeHHs U YyIIyOJIeHus
IPEICTABICHUA O CTPOCHHH BELIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peaKkuui, paccMaTpUBAEMbIX C TOYKH 3PEHUS XMUMHUYECKOW KHHETHUKA U TEPMOJIUHAMUKH.
N3yuenne nepuogmyeckoro 3akoHa W lleproanyeckoil CHCTEMBI XUMUYECKHX AJIEMEHTOB
0asupyercs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUM aToMa.
XuMHUYECKas CBSI3b OOBSACHAETCS C TOYKM 3pPEHHUSI DHEPreTUYECKUX HW3MEHEHUM Mpu e€
00pa3oBaHMM M pa3pyLIEHUWU, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€ OoOpa30oBaHUA.
W3yyenue TUNOB  peakiuil  jgomojHAeTcs  (GopMUpOBaHHMEM  NpeNCTaBlIeHUA 00
IEKTPOXUMHUYECKUX IPOIECCaX U DJIEKTPOJIM3E PacIIaBOB M PaCTBOPOB BeLIECTB. B Kypce
OpraHWYeCKON XHMHM TIPU PACCMOTPEHUM PEAKUMOHHON CHOCOOHOCTH COEIMHEHUMN
yaenserca 0co00e BHUMaHUE BOMpPOcaM 00 3JIEKTPOHHBIX 3PQeKTax, O B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX Peakluu.

Oco0oe 3HaueHne UMEET TO, YTO Ha COAEpPNKAHUE KYypCOB XMMHH YIIyOJIEHHOTO YPOBHS
U3YYEHUSI JJIs KJIACCOB OIpeAeN€éHHOro mpoduiis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JAOMOJHEHHM K oO0mell cucTteMe MNpeaMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE
CMEeXHble mpeaMerbl. Tak, Hampumep, B COAEpXKaHUU MpeAaMeTa I KIAaCCOB XHMMHKO-
busndeckoro npoduis O60JIbIIOE 3HAUYEHHUE OYyT UMETh dJIEMEHTHI Y4eOHOr0 MaTepuaia 1o
obmeit xumuu. [lpm um3ydeHMM mnpenaMera B JaHHOM Cllydae aklEeHT OyaeT clenaH Ha
OOLTHOCTh METOJIOB MO3HAHUA, OOLUTHOCTh 3aKOHOB U TEOPHUM B XMMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHAsE Teopus (MOJIEKYJsIpHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPIuH, 3aKOHBl TEPMOJWHAMMKH, JJIEKTPOJIM3a, MPEJCTABICHUS O CTPOEHUU BEIIECTB U
Ipyroe.

B TOo xe Bpems B coaepXaHWUU TMpeaMeTa JJIs KJIaCCOB XHMHKO-OMOJIOTHMYECKOTrO
npoduiis OoNbIIMK yNenbHBI Bec OyAeT HMMETh OpraHuyeckas xumug. B sTtom ciydae
NPEIOCTABISAECTCS BO3MOXKHOCTh JJisi Oosiee OOCTOSITENBHOTO PACCMOTPEHUSI XHUMHYECKOU
OpraHu3alMK KJIETKH KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTAB KOTOPOU BXOJAT, K MPUMEPY,
TaKhe CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIUMU/IbI, OCJIKH, YTJIEBO/IbI, HYKIICMHOBBIE KUCIOTHI U
apyrue. IIpu 3TOM 3HaHHMS O COCTaB€ M CBOMCTBAaX IIPEICTABUTENIEM OCHOBHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB CIIY>KAT OCHOBOM Il M3Y4YEHHS CYUIHOCTH MPOIIECCOB (POTOCUHTESA,
JIbIXaHUS, TTUIIIEBAPEHMUS.

B nane ¢opmupoBaHHMs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHMS OOIEHAYYHBIX
METOJI0OB TO3HAHUSI W ONbITA MPAKTUYECKOTO NPUMEHEHUS] HAyYHbIX 3HAHUN HU3y4YEHUE
npeaMera «XUMHUS» Ha YrayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SX C
y4eOHBIMU TpEAMETaMH, BXOJSALIMMU B COCTaB MpeIMETHhIX obOnacteir «EcTecTBeHHO-
Hay4dHbIE TIPeIMEThI», «MaTtemaTuka u nuHpopmaTuka» u «Pycckuil i3Ik U TUTEPATYPAX.
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[Tpu u3yuenun yuebHOrO npeamera «XuUMUs» Ha yriyOJEéHHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oomero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadei
NEPBOCTENICHHON 3HAUYMMOCTH SIBJISIETCSI (POPMUPOBAHHME OCHOB HAyKM XHMHHU Kak 0OJacTH
COBPEMEHHOI'O €CTECTBO3HAHUS, ITPAKTUYECKOM JCATENBHOCTH YEJIOBEKA U OJIHOIO U3
KOMITOHEHTOB MUPOBOM KyJIbTYphL. Pemienue 3Toi 3a1aun Ha yriyOJIEHHOM YPOBHE U3YUYEHUS
IpeIMEeTa MPEANoJaraeT peaanu3alnio TaKuX LeJleH, Kak:

dbopMupoBaHUE TIPEACTABICHUNA: O MaTepUAIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XMUMHUHU B CUCTEME €CTECTBEHHBIX HAYyK
u e€ Bemymied pojd B OOECIEUEHUM YCTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA: B
pelieHnd npoOJeM 3KOJOTUYECKOM, SHEPreTUYECKOM W MUIIEBON 0€30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3JAHUN HOBBIX MAaT€pHUATIOB, HOBBIX UCTOYHHKOB SHEPTUH, B
oOeclieyeHUn  palMOHAIBHOTO  MPHUPOAOIOIH30BaAHNUA, B hopMUpOBaHUH
MUPOBO33pEHUsI U  OOIIeH KyJbTyphl UEJIOBEKa, a TaKXkKe JKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U MPUPOJTHOU CpEIE;

OCBOCHHME CHCTEMBI 3HAHHM, JIEKAINIMX B OCHOBE XHUMHYECKOM COCTAaBIISIIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa: (yHIaMEHTAIbHBIX MOHSTHI, 3aKOHOB U
TEOPUM XUMHM, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA pPa3HbBIX
YPOBHSIX — aTOMHOM, VOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX W KHMHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHUS XMUMHUYECKUX
peakiui, 0 XUMHUYECKOM pPABHOBECHHU, PACTBOpax U JUCIEPCHBIX CHCTEMax, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHue y OOYyYarOIMMXCS OCO3HAHHOTO ITIOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHMM HJi1 OOBSICHEHHWS KIIIOUEBBIX HACH W TpoOsiem
COBPEMEHHOW XHMUH, i1 OOBSICHEHUS M MPOTHO3WPOBAHUS SIBJICHUHN, HUMEIOIIUX
€CTECTBEHHO-HAYYHYIO TPHUPOJY; TPAMOTHOTO pEIICHUs MpoOJeM, CBSI3aHHBIX C
XAMHMEN, IMPOTHO3UPOBAHHUS, AaHAIM3a M OLEHKUM C TO3ULUHA DSKOJOTHYECKOU
0€30MacHOCTH TIOCIIEJICTBUN OBITOBOM M MPOU3BOJICTBEHHOMN JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C XHWMHMUYECKHM IPOU3BOJCTBOM, HCIIOIb30BaHUEM U MepepabOTKON
BEIIECTB;

yIiyOJIeHUuEe TPEeJACTaBICHUM O Hay4YHBIX METOJax IO3HAaHUS, HEOOXOIUMBIX IJIs
NPUOOPETEHUSI yYMEHH OpPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XAMHUYECKUX SBJICHUN, UMEIOIMX MECTO B PUPOJIE, B MPAKTUUECKOU JIESITEIBHOCTH U
MOBCEIHEBHOM KU3HU.

B mane peanmzanmuu MEPBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIIUN
LEJIOCTHOM CUCTEMBI CpEAHEro 0o0IIero o0pa3oBaHus MPU U3YUYECHUHU MpeaMeTa « XUMHs Ha
yryON€HHOM YPOBHE 0COOYIO aKTyaJlbHOCTh MPHOOPETAIOT TaKue IIeNIM U 33a4H, KakK:

BOCIHUTAaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBIICHUI TNPUPOABI, YBAXKEHUS K
npolieccy TBOPYECTBA B O0JACTH TEOPETUYECKUX M MPHUKIATHBIX HCCIEIOBAHUN B
XUMUH, (POPMUPOBAHUE MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;
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pa3BUTHE MOTHBAIMK K OOYYEHUIO M MO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS 00IIEYEITOBEUECKIX IIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEIJICKTYaJIbHBIX H  TBOPUYECKHUX
criocoOHoCcTeM oOydaromuxcs, GopMHUpOBaHUE y HUX CO3HATEIBHOI'O OTHOIIECHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHWIO KaK YCIOBHIO YCIICIITHON
npoecCHOHaNbHON U OOIIECTBEHHON NEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0OPOBBIO M TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HHU;

dbopMupoBaHUE YMEHUH M HABBIKOB Pa3yMHOI'0 MPHUPOJONOJIB30BAHMS, Pa3BUTHE
DKOJIOTMYECKON  KYJIbTYphl, IPHOOPETEHHE  OIbITa  OOIICCTBEHHO-IOJE3HOM
DKOJIOTHYECKOH eI TCIHLHOCTH.

OOmiee 4yMcIO 4YacoB, MPEAYCMOTPEHHBIX U1l M3Y4YCHUS XMUMHUU Ha YIIIyOJIEHHOM YPOBHE
cpeanero obmiero odpasoBanus, cocrapiseT 272 daca: B 10 kmacce — 136 yacoB (4 yaca B
Hezeno), B 11 kinacce — 136 yacoB (4 4aca B HEJIEIO).
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COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMeT W 3HAUYeHHWE OPraHUYECKON XWUMHUHU, TMPEACTABICHUE O MHOT000pa3uu
OPTaHUYECKUX COCTUHECHUN.

DJEeKTPOHHOE CTPOCHHE aToMa Yriepoaa: OCHOBHOE M BO30YXKIAEHHOE COCTOSIHHMSL.
BajsieHTHpIE BO3MOXKHOCTH aToma yriepoaa. XUMHYECKas CBs3b B OpPraHUYECKHUX
coequHeHUsX. Tumbl rUOpUAM3aIMM  aTOMHBIX opOurtaneil yriepona. MexaHU3MBbI
00pa3oBaHUsI KOBAJIGHTHOW CBSI3M  (OOMEHHBIM M JIOHOPHO-aKLENTOpHbIN).  Tumsl
NEePEKPBhIBAaHUSI ATOMHBIX OpOuTaneu, 6- u m-cBsi3u. OnUHApHASA, IBOWHAS U TPOMHAs CBSA3b.
CriocoObl paspbiBa CBSI3€M B MOJIEKYJaX OpraHMuyeckux BelecTB. lloHaTtne o cBoOOIHOM
paaukaie, HyKJeopuie u 3JeKTpodue.

Teopus crTpoeHHsI opraHnuyeckux coenanHeHul A.M. byriepoBa MW COBpEeMEHHBIE
NPEACTABICHUSI O CTPYKTypE€ MOJIEKYJ. 3HA4€HUE TEOPUM CTPOCHHS OPraHUYECKHUX
coeMHeHH. MoJeKyIapHbIE U CTPYKTYpHBIE PopMyiibl. CTpyKTypHBIE (DOPMYJIbI pa3IMYHBIX
BUJIOB: pa3BEpHyTas, COKpalléHHas, ckenetHad. M3omepusa. Buabl nuzomepun: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTPOHHbIE A(PQGEKThl B MOJEKYyJaX OpPraHMYeCKUX COEIUHEHHN
(MHAYKTUBHBIN 1 Me30MepHBIN A PeKThI).

[IpencraBnenrie 0  kiaccuuKanuu  OpraHUYecKUx  BemiecTB. llonstue o
¢dyHkunoHansHOM rpynmne. ['omonorus. ['omonormyeckue panel. Cucremarnueckas
HOMeHKJIaTypa oprannyeckux coenunenunit (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
MPEICTABUTEIICH.

OcobeHHocT W KjJaccUpUKAIMS  OpraHMYecKux  peakuuil.  OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCHEepUMEHTAIBHBIE METO/IbI U3YUYEHUSI BELIECTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3amMi OpraHM4eCKHX BEIIECTB M MaTepHUajaMi Ha UX OCHOBE, OTBITHI 110 MPEBPAILEHUIO
OpraHMYECKHUX BEIEeCTB TNpHU HarpeBaHuu (IUIaBleHUE, OOYIJIMBaHME U TOpPEHUE),
KOHCTPYMPOBAHHUE MOJIETIEH MOJIEKYJI OPTaHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. ['omonornyeckuil psii ankaHoB, o0as ¢popmyia, HOMEHKIATypa U U30MEpHsl.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT aJIKaHOB, SP3-rMOpUIM3aIus aTOMHBIX
opOutaseit yriepoja, 6-CBsi3b. OU3nUYecKre CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBa AJIKaHOB: peakuuu 3aMEIICHUS, A30MepU3alny,
JNETUAPUPOBAHUS, LIUKIN3ALMU, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienne o MexaHu3Me
peaKkui paaAuKaIbHOIO 3aMEIICHMUS.

Haxoxnenue B mpupojie. CriocoObl OTyYeHHUs U IPUMEHEHHE aTKAHOB.
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[Muknoankanel. O0miast popmyina, HOMEHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MabIX (IHMKJIONPOMNAH, LUKIOOyTaH) M OOBIYHBIX (I[MKJIOIMEHTAaH,
[UKJIOTeKCaH) MUKI0aNKaHOB. CIIOCOOBI MOTYYEHUsI U IPUMEHEHHUE [TUKI0ATKAHOB.

Ankenbl. ['omonorumueckuii psii  ankeHoB, oOmas ¢opmyia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP>-THOPHAN3aIUs AaTOMHBIX
opOuTaneut yrieposaa, o- u n-cBs3u. CTpyKTypHas ¥ TeOMeTpUIecKas (IUC-TPaHC-) H30MEPHSI.
@u3nuecKue CBOMCTBA aJKEHOB. XHMHUYECKHE CBOWCTBA: PpEAKUUHA MPUCOCIHUHEHUS,
3aMELICHUS] B O-TOJIOKEHUE TPU JTBOWHOW CBS3M, MOJNUMEpU3aluuu U okucieHus. [IpaBuio
MapkoBHukoBa. KadecTBeHHbIE peakllMd Ha JBOWHYIO CBsi3b. CHocoObl MONy4YeHUS U
IIPUMEHEHHUE AJTKEHOB.

Ankanuenbl.  Knaccudukamuss — ankagueHoB  (CONPSDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganuvie). (OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI W XHUMHUYECKUX CBOICTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-npucoenunenue. Ilommmepusanust cCOnpsyKEHHBIX JAUEHOB.
CriocoObl OJTy4eHHs U IPUMEHEHUE aJTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy alkuHOB, o01as GopMylia, HOMEHKJIaTypa U U30MEpHsL.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AJIKHHOB, SP-rHOpHAN3AIUS AaTOMHBIX
opOutaneit yrinepona. duznyeckue CBONCTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA: pPEaKIUU
MPUCOEANHEHUS, TUMEPU3ALINYI U TPUMEPU3AUU, OKUCICHUS. KUCIOTHBIE CBOMCTBA AJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbIE peaKIMi Ha TPOHHYIO CBs3b. CIIOCOOBI
MOJIYYEHHUsI U IPUMEHEHNUE AJIKUHOB.

Apomatudeckue yrieBoAopoasl (apeHsl). l'omonormueckuil psin apeHoB, o0OmIas
dopMyna, HOMEHKJIATypa M H30Mepus. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH3osia. DU3nYecKre CBOMCTBA apeHOB. XMMUYECKHE CBOWMCTBa OEH30J1a U €ro
TOMOJIOTOB: PEAKIMH 3aMEIIEHUs B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paaHKae,
peakuMy TMPUCOEAMHEHMS, OKHCIEHHEe ToMoJoroB Oenzona. IlpeacraBienne 00
OpUEHTHUPYIOIIEM JEUCTBUU 3aMeCTUTENed B OCH30JbHOM KOJIbLE HA MPHUMEpPE AIKUIbHBIX
paguKanoB, KapOOKCHIBHON, THAPOKCUIILHON, aMUHO- U HUTPOTPYIIBI, aTOMOB TaJOTE€HOB.
Oco0OEHHOCTM XMMHUYECKHX CBOMCTB ctupona. I[lomumepusamus crupona. CrnocoObl
MOJIYYEHHUS] U1 IPUMEHEHNE APOMATHYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonyrasle HedTsaHbIEe Ta3bl. HedTh U €€ npoucxoxnenue. KameHHbIH
yrob M MPOIYKTHI ero nepepaboTku. CrocoObl mepepadoTku HedTH: MEePEeroHKa, KPEeKUHT
(TepMUYECKHA, KaTaTUTUIECKUI), pudopmMuHT, upoau3. [IpoaykTsl nepepaboTku HEPTH, UX
PUMEHEHUE B TPOMBIIIUIEHHOCTHU U B OBITY.

['eneTnyeckas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakuuu 3amenieHus
rajoreHa Ha TUIAPOKCOTPYIIly, HUTPOTPYIIly, LIMAHOIPYIIy, amMuHOrpymnmy. JleicTBue Ha
rajoreHNpOM3BOAHBIE BOJHOIO W CHHPTOBOIO pacTBopa IIENo4Yd. Bsaumopencraue
JUTaJIOT€HAJIKAHOB C MarHUeM U IUMHKOM. [IOHATHE O METaNIOOPraHUYECKUX COCIUHEHUSX.
Hcnonb3oBaHue TalOTEHIPOU3BOJHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHUKE U TMpPU CUHTE3E
OPraHUYECKUX BEILECTB.
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OKCIEpUMEHTAJIbHBIE METOJbl HM3YYEHHUSI BEIIECTB M UX IMPEBpAICHUI: H3y4YCHHE
¢u3nyecKuXx  CBOMCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTh), KAUECTBEHHBIX  PEAKIIHA
YTIEBOAOPOIOB PA3IMYHBIX KJIaccoB (0OeclBeunBaHNE OPOMHOM MIIM MOJAHOW BOJIbI, PACTBOPA
IIEpMaHraHata Kajus, B3aWMMOJICHCTBHUE allETUJIEHA C aMMHAYHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kaguecTBeHHOE OOHApPYKEHHE YTIIEPOia U BOJAOPOAa B OPTaHUIECKHUX BEIIECTBAX,
NOJIyYeHHE ITWIEHA M M3YYEHHE €ro CBOMCTB, O3HAKOMIIEHHE C KoyulekiusMu «Hedtb» u
«Yromb», ¢ oOpa3llamMu IJJaCTMAcC, KaydyyKOB M PE3MHbI, MOJEIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamue oprannyecKkue coelMHeHHS.

[IpenenbHble ogHOATOMHBIE crUpThl. CTpoeHHE MOJIeKyd (Ha MpuUMepe METaHojda U
staHosia). ['omonormueckuii psa, ooOmas Gopmyna, H30MEpHs, HOMEHKIATypa U
kinaccudukaiusa. Ou3nyeckre CBOMWCTBA MPEACNbHBIX OJHOATOMHBIX CIUPTOB. BomoposaHbie
CBSI3M MEXIYy MOJEKyJaMUd CHUPTOB. XUMUYECKHE CBOWMCTBA: PEAKIUU 3aMEILICHUS,
JeruapaTalui, OKHUCJICHUS, B3aUMOJCHUCTBUE C OPraHUYECKMMU U HEOPTraHUYECKUMHU
kuciaotamu. KadecTBeHHass peakuusi Ha OJHOATOMHBIE CHOUPTHL. JleMCTBME JTaHOJA U
METaHOJIa Ha OpraHu3M uyesjoBeka. CrnocoObl MONy4YeHUS W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIATypa U u3oMepusi. OcOOEHHOCTH (PU3UIECKUX U XUMUYECKHUX
CBOWCTB.

MHoroaToMHbl€ CIHUPTHl — ATUJICHIJIIUMKOIL W TiaullepuH. PU3NMYECKUE U XUMHUUYECKHUE
CBOWCTBA: pEaKUUU 3aMEIICHHS, B3aUMOJECHUCTBUE C OPraHUYECKMMU U HEOPTraHUYECKUMH
KHCJIOTaMH, KaY€CTBEHHAsl pEaKIysl HAa MHOTOaTOMHBIE criupThl. [IpencTaBienne o Mexanusme
peakuuii HykieoduibHOro 3amenieHus. JlefictBue Ha opraHusMm 4enoBeka. CrocoObl
MOJTYYEHHUsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHue MOJEKYNbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIbl U OEH30JbHOTO
anpa. @Dusnyeckue cpoiictBa (¢deHoma. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB (heHoa.
KauectBennble peakiiun Ha ¢eHon. ToxcuyHocTh (eHona. CrocoObl MOMydYeHUs U
npumeHeHue ¢penona. GenondopmanbaeruHas cMoia.

KapOoHwibHbIE COEAMHEHUSI — aNbJETHAbl W KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHWJIbHOM rpymmbl. ['oMonoruyeckue psaabl ajabAeruoB U KETOHOB, oOmias gopmyia,
u3oMepuss U1 HOMeEHKIarypa. Du3ndeckue CBOMCTBA albJCTHMI0B M KETOHOB. XHMHUUYECKHE
CBOWCTBA albJACTHIOB MU KETOHOB: peakUuu npucoenauHeHusi. OKHUCIEHUE albJeTH/IOB,
KaueCTBEHHbBIC peaklUM Ha ajapiaeruabl. CrocoObl MOTydYeHHUs] U MPUMEHEHUE allbJCTUIOB U
KETOHOB.

OMHOOCHOBHBIE TpeeibHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUSI MOJIEKYII
KapOOHOBBIX KHUCJIOT. M3omepusi u HOMeHKIaTypa. DuU3uUecKre CBOWCTBA OJHOOCHOBHBIX
MpPEeNebHBIX KapOOHOBBIX KHCIOT. BOmOpomHBIE CBS3M MEXKIy MOJIEKyJaMu KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3TepuUKaIUU, PEAKIHH C
y4acTUEM YIJIEBOJIOPOJHOTO pajaukana. (OcOOEHHOCTH CBOWCTB MYPAaBbUHOW KHCIOTHI.
[TonsiTue O MPOM3BOTHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MuorooOpasue
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KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEAEIbHBIX M apOMATHYECKHX KapOOHOBBIX
KHUCJIOT, AUKAPOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. I[lpemcraBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CT€ApUHOBasA, MaJbMUTHUHOBAS, OJICMHOBAS, JIUHO/E8As, JUHOJIEHOB8As
KUCIIOTHL. CrIOCOOBI OJIYyYEHHS U PUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonoruyeckuit psjg, odmas Gopmyra, u3oMepus U HOMEHKIATypa.
OuU3NYECKNE U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KHUCJIOU U IETOYHOMN Cpee.

Kupsi. Ctpoenue, puzndeckue U XMMHUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B KUCIOWU U
niesioyHon cpene. OcoOEHHOCTH CBOMCTB KUPOB, COJIEPKAIUX OCTAaTKU HENpeeTbHbIX
XKUPHBIX KUCTOT. JKUphl B ipupoie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mrast xapakTepucTuKa yrieBojoB. Kraccudukaius yrieBogoB (MOHO-, IHU- U
noyiucaxapuabl). MoHocaxapuibl: TIIIOK03a, (PpyKTO3a, ramsakro3a, pudbosa, Je30KCHpubdO3a.
dusnyeckue CBOMCTBA U HaxoxzaeHue B mnpupoge. dorocunTe3. XUMUYECKHME CBOWCTBA
[JIFOKO3bI: PEaKIMU C Yy4YaCTUEM CHUPTOBBIX W aJIbJACTHJAHOM TPYyNI, CHOUPTOBOE U
MOJIOYHOKHCIO€ OpokeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAYEHUE B >KU3HEIEATECIbHOCTH
opranu3Ma. Jlucaxapuapl: caxapos3a, MajdbTO3a U JlakTo3a. BoccraHaBnuBaromue Hu
HEBOCCTAaHaBIIMBAIOIIME Aucaxapuabl. ['maponu3 aucaxapuaoB. HaxoxneHue B mpupoae u
npuMeHenue. [lonucaxapuapl: Kpaxmani, IIIMKOreH U 1esuiono3a. CTpoeHne MakpOMOJIEKYJT
KpaxMajia, TJIMKOT€Ha W UeJUToj03bl. DU3MYEeCKHUE CBOMCTBA Kpaxmana W IIEJUTIOJIO3BI.
XUMUYECKHE CBOMCTBA KpaxMalia: TUJIPOJIN3, KAUECTBEHHAS PEakiusi ¢ MOJ0M. XUMHUYECKUE
CBOMCTBa IICJUTIONIO3bI: TUAPOJW3, mMojdydeHue 3GupoB 1emmono3bl. [lonarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TATHBIN LIETK).

DKCIepUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M UX MPEBPAILICHUI: paCTBOPUMOCTD
pPa3IMYHBIX COUPTOB B BOJIE, B3aMMOJICHCTBHE ATAHOJIA C HATPUEM, OKHUCJIEHUE ATUIOBOTO
CIIUpTa B aJbJIETH]] Ha PACKAIEHHOM MEIHOW MPOBOJIOKE, OKHUCIECHHUE HTHUJIOBOTO CIHPTA
JTUXPOMATOM KaJiusi (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), KAUECTBEHHBIE PEAKIINH
Ha anmpaerunbl (¢ rugpokcuaoM nuammuHcepeOpa(l) u ruapoxcumom menu(ll)), peaxums
rmiepuHa ¢ ruapokcugom Meau(ll), xumudeckue cBoCTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIOKO3bI ¢ rTuapokcuaoMm meau(ll), BzanmoneiicTBue kpaxmana c
MOJIOM, PEIICHUE DKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «CrupThl U GeHonb, «KapooHoBbie
KUCIIOTHI. CII0KHBIC d(UPBI.

A30TCoaep:kale OPraHnvecKne CoeTUHEeHUs.

AMUHBI — OpraHuyYecKue TMpou3BOAHBIE amMmuaka. Kiaccudukamuss aMHUHOB:
anuaTuuyeckue M apoOMaTHYECKWE;, TEPBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHUE
MOJIEKYJI, 001as popmyiia, n3o0Mepusi, HOMCHKJIATypa U (U3MUECKUE CBOMCTBA. XUMHUECKOE
CBOMCTBa amn(aTHUeCKNX aMHUHOB: OCHOBHBIE CBOWMCTBA, AJIKWIMPOBAHHE, B3aMMOJCHCTBUE
MEPBUYHBIX AMUHOB C a30TUCTOUN KUCIOTOMN. CONM aIKUITIaMMOHHSI.

AHWUIIMH — TpeJICTaBUTENIb aMUHOB apomMaTudeckoro psna. CTpoeHHe aHWIMHA.
B3auMHoe BiusiHUE TPYIIN aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB
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anmnmnHa. KadecTBeHHBIE peaknuu Ha aHWIMH. CrnocoObl TONY4YeHUST W TPUMEHEHUE
amdaTuaeckux aMmuHOB. [lomyuenne aHuIHA U3 HUTPOOEH301a.

AmuHokuciotel. HomeHknatrypa u wu3omepusa. OTHAENbHBIE MPEICTABUTEIN  O-
AMUHOKHCJOT: TJIMLHH, aTaHuH. OU3NYEeCKre CBOMCTBA AaMUHOKHUCIIOT. XMMHUUYECKUE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OPTaHWYECKHX COCAUHEHWH, pPeakiys TMOJMKOHICHCAIIUH,
o0paszoBaHMe MENTHIHOMN CBS3U. bronornyeckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 W THIAPOIIU3
MIENTH/IOB.

benku kak npupopHeie nonumepsl. [lepBuyHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enKkoB. XMMHUUYECKHE CBOMCTBA OCJIKOB: TUIPOJIU3, ACHATYpalus, KAYECTBEHHbIE PEaKIui Ha
OeJKu.

DKCIepUMEHTAIbHBIE METOAbl M3YYCHUSI BEIIECTB M HMX MPEBPAIllCHUN: paCTBOPEHUE
OeJIKOB B BOJIE, JeHATypalus OEJIKOB IPY HarpeBaHUU, IIBETHBIC PEAKIIMKU Ha OCJIKHU, PEIICHHE
HKCHEPUMEHTAIIbHBIX 3a7a4 MO0 TeMaM «A30TCOJEpIKalllie OpPraHUYECKUE COCIUHECHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHEHUID.

BbicokoMoJieKyJISIpHbIE COeINHEHMNS].

OCHOBHBIC TIOHSITUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJHUMED,
CTPYKTYpPHOE 3BE€HO, CTEIECHb MOJMMEPHU3ALMNHU, CPEAHssT MOJEKyJsipHas macca. OCHOBHbIE
METOJbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEAUHEHNUI — MMOJTMMEpPU3alUs U MMOJTUKOH ICHCAIUSI.

[TonmumepHbIe MaTrepuabl. [TnacTmacchl (MOUATUIIEH, MOJIUTIPOTIHIICH,
MOJIMBUHUWIIXJIOPU/T, MOJIUCTUPOI, MOJIMMETUIIMETAKPUJIAT, MOJIMKApOOHATHI,
noJidTUICHTepeTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypajbHBIM KaydyyK, CHHTETHYECKHME Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3una.

Bosnokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpoH U JaBCaH).

[Tonumepsl crenuanbHOTO Ha3HaueHus (TeIIOH, KeBJIap, AIEKTPOIPOBOISAIINE
MOJINMEPHI, OMopasaraeMple MOTUMEPHI).

DKCIEepUMEHTATbHBIE METO/Ibl U3YUYEHUSI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJICHHUE C
o0pa3naMi TPUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIJACTMACC, Kay4dyKOB, pelIeHUE
HKCTIEPUMEHTATILHBIX 3aJ1a4 10 TeMe «Pacro3HaBaHKe MIaCTMACC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenue MonekyasipHOi (OpMYJIbI OpPTraHWYECKOTO COCIWHEHUS IO MacCOBBIM
JOJISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJACHUE MOJICKYJISIPHOU (HOPMYJIIbI
OpraHUYecKOTo coeAuHeHusi 1mo macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) TPOMYKTOB PEAKIUM W/WIIA MCXOJHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (hOpMYIIBI OPTAaHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WIIH
CIOCOOOB TIONyYEHHUSI, OMPEETCHUE JOJHM BBIXO/a MPOIYKTAa PEAKIUU OT TEOPETUUECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.
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Peanuzanus MeXNpeaAMETHBIX CBS3€M MPU M3yYEHUH OopraHndyeckod xumuu B 10 kiacce
OCYILIECTBIISIETCA 4Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IMOHSATHM, Tak U
MIOHSITUM, IPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: SIBJIEHUE, HAy4YHBIM (haKT, TUIIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CUHTE3, KiacCU(UKaIus, HaOIIOJCHUE, U3MEPECHHUE, DKCIIEPUMEHT, MOJIEIb,
MOJICTUPOBAHUE.

dusuKa: marepusi, aToOM, JJICKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUYECKUU
YPOBEHbB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BelIecTBa, (PU3UUCCKUE BETMYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buosnorus: kierka, oprauusm, sKocucTemMa, onocdepa, MeTabOIU3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIN U TeTepOoTpOdHBIA THUN NMUTaHUsA, OpokeHue, POTOCHHTE3, JAbIXaHUE, OCJKH,
YTJICBOJIBI, YKUPBI, HYKJIICMHOBBIC KUCIIOTHI, (DEPMEHTHI.

['eorpadus: mosne3Hbie HCKOMaeMbIe, TOILIUBO.

TexHoNorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS, MOIOIIUE
CpeACTBa, MaTEPUAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIAS N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siep. XuUMHUYecCKuUi »dieMeHT. W3otombl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPTETUYECKUE YPOBHU U TOJTYPOBHH.
Atomubple opOutanu. Knaccudukaius XHUMHYECKUX 3JIeMEHTOB (S-, pP-, d-, f-anmemeHTsI).
Pacrnpeznenenne 31€KTPOHOB MO ATOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(PUTYpalluu aTOMOB
AJIEMEHTOB TIEPBOTO—YETBEPTOTO TMEPHOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH,
AJIEKTPOHHBIE KOHPUTYPAIIUU HOHOB. DIIEKTPOOTPULIATETLHOCTD.

[lepnomnuecknit 3axkoH u Ilepmommyeckas cucrema XuUMUYECKHX dieMmeHToB /JI.M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U [leproaMYEecKOr CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CJOKHBIX BEIIECTB IO TPYIINaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuUMHYECKas CBS3b. BUIbI XUMHUYECKOW CBS3U: KOBAJCHTHAs, HOHHAS, METAJUINYECKAs.
MexaHu3Mbl 00pa30BaHUs KOBAJCGHTHOM CBSI3U: OOMEHHBIH M JOHOPHO-AaKIETOPHBIH.
OHeprusg W JiMHA CBsi3H. [lOJSpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOMN
cBs3u. Kparneie cBsa3u. Bogopoanas cBsizb. MEXMONIEKYIAPHBIE B3aUMOICUCTBUSL.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJl C UX T€OMETPUUYECKHM CTPOEHUEM (Ha MpPUMEpPE COECIUHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).
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[IpencraBienrie O KOMIUIEKCHBIX coeguHeHusx. (CocTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTAaHAbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [loHsTHE O
KOOPANHALMOHHON XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. THIBI KPHUCTATUIMUECKUX
pEemETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonstne o gucnepcHblx cucremax. HMcruaaeie pactBopel. [lpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMM PAcTBOPOB: MaccoBas J0Jis
BEILIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpauus. HacbllleHHbIE 1 HEHACBIILIEHHBIE PACTBOPBIL,
pactBopuMOCTh. Kpucramnoruaparsl.

Knaccudukainyss 1 HOMEHKIaTypa HEOpPraHMYECKUX BelleCTB. TpuUBUATLHBIE HA3BaHUS
OT/ICJIbHBIX MPEJCTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanums XUMHUECKMX peakiuii B HEOPraHMYECKOM U OpraHuyecKOd XUMUHU.
3aKOH COXpaHEHHsSI MACChl BEILIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUu IpHU
XUMHUUYECKUX peakuusix. TemnoBbie A(PPEKThl XUMHUYECKUX peakiui. TepMoXUMUYECKHe
ypaBHEHMUS.

CkopoCTh XMMHUUYECKOM peakiuu, €€ 3aBUCHUMOCTh OT pPa3jIu4HbIX (HaKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katains u KaTalin3aTopsl.

OOpatumbie W HeoOpaTHUMbIE peaknuu. XHUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHUUYECKOTO paBHOBecUs. DaKTOPHI, BIUAIONIME HA TOJIOKEHUE XUMUUYECKOTO PaBHOBECHUS:
TeMmreparypa, JaBJIeHHE M KOHILIEHTPAIMKM BEIECTB, YU4aCTBYHOIUX B peakiuu. [Ipunuun Jle
[TaTenpe.

Onextponutnyeckass nuccormanusa. CunbHble W clalbie  3IeKTpoJuThl. CTeneHb
nuccounanuu. Cpela BOIHBIX PACTBOPOB: KUCIOTHAS, HEUTpalibHasl, IeIouHas. BoaopoaHbIi
nokaszarenb (PH) pactBopa. I'maponus cosneit. Peakiiyn noHHoro oomMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. (CreneHb OKHUCIeHUd. OKUCIUTENb U
BOCCTAHOBUTEND. [Ipomecchl OKUCIIEHUST W BOCCTAHOBJICHUS. Ba)KHEWIIME OKHUCIUTENU H
BOCCTAHOBUTENH. MeETOA 3JIEKTPOHHOrO OajaHca. DJEKTPOJU3 PacTBOPOB W PACIIaBOB
BEIIIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI M3YYCHUS BEIIECTB W UX MPEBPAILCHHI: pa3ioKEeHHE
MEepOKCUJa BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, MOJEIN KPUCTAUIMYECKUX PEHIETOK,
MPOBEICHUE PEAKIMH HMOHHOTO OOMEHa, ONpEeNeNieHuE Cpeabl PAacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3yUYEHUE BIUSHUS PA3TMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKiuu 1
MOJIO)KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemetauioB B llepuoamyeckoit cucreme xuMmuueckux syemeHtoB J[.I.
MeHneneeBa U OCOOCHHOCTH CTPOCHHMSI WX aTOMOB. (DU3MUECKHE CBOMCTBA HEMETAILIOB.
AmnoTponusi HeMETAILIOB (Ha mpuMepe Kuciopoaa, cepsl, pochopa u yriepona).

Bonopoa. Ilonyuenue, pusnyueckne U XMMHUYECKUE CBOMCTBA: PEAKIMU C METAJUIaMHU U
HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | nipuabl. TONIMBHBIE 3JIEMEHTHI.
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["anorensl. Haxoxaenue B mpupojie, CnocoObl moiyuyeHusi, Gu3nueckue U XuMUYEeCKHe
cBoiicTBa. ['anoreHoBOOpOABI. BaxkHeIIne KUCIOPOACOAEPKAINIUE COEAUHEHUSI TAIIOTEHOB.
JlaGopaTopHble ¥ MPOMBINIJIEHHBIE CTIOCOOBI MOJIYYeHHs TajJoreHoB. [IpumMeHeHue rajoreHoB
1 UX COEIUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOMYyYEHUsI KUCIOPOJIA.
duznyeckue M XHUMHYECKHME CBOMCTBA M NPHUMEHEHHE Kuciaopoaa M o030Ha. OKcHIbl U
MEPOKCHU/IBI.

Cepa. HaxoxxneHue B mpupojie, CIOCOObI TMOJy4eHHs, (PU3MUECKHME U XHUMHUYECKUE
cBoiictBa. CepoBosopo, cyiabhuasl. Oxcun cepri(1V), okeun cepri(VI1). CepHucras u cepHas
KUCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOM KuCHOTHL. [IpumeHeHue cepbl U €&
COEINHCHUM.

Azor. HaxoxneHue B mpupone, CHOcOObl NOJMydyeHUs, (U3NYECKUEe U XUMHYECKUE
cBOMCTBAa. AMMMaK, HUTpUAbL. OKCUABI a30Ta. A30THCTast U a30THAs KHUCIOTBI U MX COJM.
OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3oTa U ero coeAMHEHUN. A30THBIE
ya00peHus.

®docdop. Haxoxnenue B mpupojie, cnocoObl MoaydeHus, (PU3nYecKue U XUMHUYECKUE
cBorictBa. @ochunpr u Pochun. Oxcuabl dochopa, dochopHas kuciaora u e€ CONH.
[Tpumenenue docdopa u ero coenunerunii. DochopHbie yno0peHus.

VYrnepon, HaxoxaeHue B MpuUpojae. AJUIOTporHble Mojaudukanuu. Puzndeckue Hu
XUMHUYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Okcup yriaepona(ll),
okcup yraepona(lV), yromnbHas kuciora u €€ coiid. AKTUBUPOBAHHBIM yroJib, aJcOpOIHs.
Oynnepensl, rpadeH, yriaepoaHble HAHOTpYOku. IIprMeHeHHe NpOCTBIX  BEIIECTB,
00pa30BaHHbBIX YIJIEPOIOM, U €T0 COSAMHEHUH.

Kpemnuii. HaxoxeHue B npupoje, CrocoObl ModydeHus, PU3nuecKkue U XUMUYECKHUE
cBorctBa. Oxcun kpeMuusi(1V), kpemMHueBast KUCIOTa, CHIIMKaAThl. [I[puMeHeHne kpeMHus u
ero coenHeHn. CTeKI0, ero NoJly4eHue, BUbl CTEKIIA.

[Tonmoxenne MerawwioB B llepuoguueckon cucTEME XUMHUUYECKHX  DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI IJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OO0mume ¢u3ndeckue
cBoicTBa MeTauioB. [IpuMeHeHnre MeTaioB B ObITY U TexHHKE. CIJIaBbl METAILIOB.

DJIEKTPOXUMHUYECKUM PAJl HanpspkeHUH MeTaioB. OOmue crnocoObl  MOTy4YeHHs
METAJJIOB: THUIPOMETAJUTYpPrusi, HNUPOMETALTYprus, »3JeKkTpoMetaryprus. llonsitue o
KOppo3uu MeTayIoB. CriocoOBI 3a1IUThI OT KOPPO3HHU.

Oo6mas xapakrepuctuka MetaiioB |A-rpynmsl [leproanueckoil cUCTEMbl XUMUYECKUX
anemeHToB. Hatpuii n kanumii: nonyyenue, GU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHNE
IPOCTBIX BEIIECTB U UX COCTUHEHUH.

OoOmas xapakrepuctuka MetaioB |IA-rpynmel Ileproauyeckoil CUCTEMBI XUMHYECKHUX
3JIEeMEHTOB. MarHuii u Kajuplui: TOody4YeHue, (PU3MUecKrue M XUMHUYECKHE CBOICTBA,
IPUMEHEHUE TMPOCThIX BEHIECTB W UX coeauHeHuil. JKECTKOCTh BOABI U CHOCOOBI €€
YCTpPaHEHHUS.
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ATIOMUHWI: TIOJTy9eHHE, (U3NUECKHEe M XUMHUYECKUE CBOMCTBA, MMPUMEHEHUE MPOCTOTO
BCI[ECTBA W €ro COCAMHECHHH. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCHUIA ATFOMUHUSA,
TUAPOKCOKOMITJIEKCHI aJTFOMUHUS.

OO6mast xapakTepuctuka MeTauioB noOouHsix noarpynn (b-rpymm) [lepuoanueckoi
CHUCTEMbI XUMHUUYECKHUX IJIEMEHTOB.

dusnyecKkue U XUMUYECKUE CBOMCTBA XpoMa U ero coequHeHuid. OKCHUIBI U TUIAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AUXpOMATHI, UX OKHUCIUTEIbHBIC CBONCTBA.
[lonyyeHne U NPUMEHEHHUE XPOMa.

Pusnyeckue M XUMHUUYECKHE CBOMCTBA MapraHila U €ro coeauHeHuil. Baxneunmue
coequuenus mapranna(ll), mapranma(lV), mapranna(V1) m mapranna(VIl). ITepmanranart
KaJIsl, €T0 OKUCIIUTENIbHbIE CBOMCTRA.

Pu3nuecKue U XUMHYECKUE CBOMCTBA Keje3a U ero coeAMHeHn. OKCHIBI, TUIPOKCHU/IBI
u conu xene3a(ll) u xxeneza(lll). [Tonyyenue n npuMeHeHue kee3a U ero CIiIaBoB.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA Meau M €€ coenuHeHuil. [lonyueHne u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[MuHk: monyyeHue, (QU3NYECKHE W XHUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOICTBA
OKCHJIa M THUAPOKCUIA LMHKA, THIPOKCOKOMIUIEKCHI LHMHKA. [IpriMeHeHHe LWHKa U €ro
COCUHEHUN.

DKCIEpUMEHTAIbHbIE METOJIbI H3yUYCHHS BEIIECTB M WX MPEBPAIICHUN: H3y4YCHUE
00pa3oB HEMETAJUIOB, TOpeHue cephul, Gocdopa, kene3a, MarHusi B KUCIOPOJE, U3yUEHUE
KOJUIEKIIMM «MeTaJlibl U CIUIaBbl», B3aMMOJECWCTBUE WIEIOYHBIX W IIEJIOYHO3EMEIbHBIX
METaJIOB C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUAIIOB), B3aUMOJICHCTBUE IIMTHKA U
JKeJe3a C pacTBOpaMU KHUCJIOT W IIEJNOYEed, KaueCTBEHHBIE PEAKIMM HAa HEOPraHUYECKHE
aHUOHBI, KATUOH BOJIOPOJIa U KaTUOHBI METAJIOB, B3aUMOJICUCTBUE THUAPOKCUIOB AJIFOMUHUS
U [IMHKA C PacTBOpPaMHU KHUCJOT U IIEJI0YEH, pElIeHUEe SKCIEPUMEHTAIbHBIX 3a7a4 M0 TeMaMm
«"anorens», «Cepa u e€ coemuHeHUs», «A30T U (ochop U UX coequHEHUs», «MeTabl
TJIaBHBIX TMOJATPYIID», « MeTamibl TOOOYHBIX TMOATPYIIID.

XuUMHUS U 5KU3Hb.

Ponp xuMun B 06ecriedeHuM yCTOMYMBOIO pa3BUTHS YesioBeuecTBa. [loHATHE O HAYUYHBIX
MeTOJax TIO3HaHUSI M METOJ0JIOTMA HAay4yHOro uccleqoBanus. HaydHble NPUHIMIBI
OpraHu3alMi XUMUYECKOTO TPOU3BOACTBA. [IpOoMBINIIEHHBIE  CITOCOOBI  MOJTY4YEHUS
BAKHEUIINX BeIIECTB (HA MpUMEPE MPOM3BOJICTBA AMMHAKA, CEPHOM KHUCIOThI, METAHOJA).
[IpombIlIeHHBIE CHOCOOBI TMOJYYEHUST METAUIOB W CIUIABOB. XHMMHUYECKOE 3arps3HCHUE
OKpYy’XXarollle cpeabl U ero mocheAactBus. Pojib XuMuuM B 00ECIEUEHHHM SHEPreTHYECKOU
0€30I1aCHOCTH.

Xumusl W 310pOBbe 4YenoBeka. JlekapcTBeHHble cpenctsa. [IpaBuna uCnosib30BaHMS
JIEKapCTBEHHBIX NpenapaToB. Poyib XUMUU B Pa3BUTUN MEIULIVHBI.

XUMMSI TUIIH: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poibs xumMun B obecrieueHun
MUIIEBOI 0€30MaCHOCTH.
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Kocmernueckue u mapdromepusie cpeactBa. beitoBas xumus. [IpaBuna 6e3omacHOro
UCIIOJIb30BaHUS MPErapaToB OBITOBOM XMMHUU B TOBCETHEBHOM JKU3HH.

XUMHS B CTPOUTENBCTBE: BaKHEUIITUE CTPOUTEIbHBIE MaTepUaibl (IIEMEHT, OETOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHudyeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKJIO, KepaMHuKa. MaTepuaiibl
JUTSL NIEKTpOHUKH. HaHoTexHOI0THY.

Pacuérurle 3amaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM OO0bEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJIHO M3 BELIECTB UMEET MPUMECH, MaCChl
(0OBéMa, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIU OJAHO M3 BEIIECTB JIaHO B BUJIEC
pacTBopa ¢ OINpPEACIIEHHON MacCOBOW JOJE€H pacTBOPEHHOIO BEIECTBA, MACCOBOM JOJM U
MOJISIDHOM KOHIICHTPAallMM BEUIECTBA B PAcTBOPE, JOJM BBIXOJA IMPOAYKTA PEAKLUUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€U MPU U3YyYEHUU OOIIEH U HEOPraHUYECKON XUMHUU B
11 xnacce oOCyIIECTBISIETCS Yepe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHUH, TAK Y IOHATH, IPUHATBIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: SBJICHHE, HAy4YHbId (DAaKT, TMIOTE3a, TEOpUs,
3aKOH, aHajJu3, CHHTE3, KJIAaCCU(PUKALHUS, NEePUOJUYHOCTb, HAONIIOJCHUE, HW3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHHME.

®duznka: Marepus, MHUKPOMHpP, MakpOMHUp, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJA, SJHEPreTUYECKUI ypOBEHb, BELIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BEILIECTBA, WICANbHBIA Ta3, (PU3NYECKUE BEIUYMHBI, €IUHUILIBI
U3MEPEHUS, CKOPOCTh, JHEPTHS, Macca.

buomorus: kieTka, opraHusM, OHKOcHcTeMma, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPO3JIEMEHTHI, OCNKH, >KUPbI, YIJI€BOJbl, HYKJIEHHOBBIE KHUCIIOTHI, (pEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPOIbI, OJIE3HBIE UCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMH4IecKasi MpOMBIIIIIEHHOCTb, METAJUTYPrus, CTPOUTEIbHbIE MaTepUalbl,
CEJIbCKOXO3STUCTBEHHOE MPOM3BOJCTBO, MUIIEBasi MPOMBIIUIEHHOCTb, (hapmarieBTHUeCKast
IIPOMBILIUIEHHOCTD, ITPOU3BOCTBO KOCMETUYECKHX  IpPEernapaTos, ITPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA ITPOTPAMMBLI I10 XMMHUHU HA
YTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHUCTEMHO-JIEATEIIBHOCTHBIM TMOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS TIpeaMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHMS
BBIJICJICHBl  CJICAYIOIIME  COCTAaBISIONIME: OCO3HAHME  OOYyYaloIUMHUCS  POCCUUCKOU
rpaXJIaHCKOM HWJEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH U
CaMOOIIPECIICHUIO;, HaJWYue MOTHUBAIMM K OOYyYEeHHIO; TOTOBHOCTH W CIOCOOHOCTH
00yJaromMXxcsi PyKOBOJCTBOBAaThCSA NPUHATHIMU B OOIIECTBE IMpaBWIAMH KM HOpPMaMHU
MOBEJICHUS; HAIMUKE TTPABOCO3HAHMS, SKOJIOTMYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTh 11U
U CTPOUTH KU3HEHHBIE TUTAHBI.

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS MpeaMeTa « XUMHUS» OTPaKarT cPOPMHUPOBAHHOCTH
OTbITa IIO3HABATEIbHOW M TMPAKTUYCCKOM JESITEIBHOCTH OOYYarolIuXCs B IPoOIecce
peanuzaiuy 00pa3oBaTeIbHON EATeIIbHOCTH.

JInyHOCTHBIE PE3yAbTAThl OCBOCHHUS MpeaMeTa « XUMHUS OTPaKa0T CPOPMUPOBAHHOCTH
ONbITa TIO3HABATEIbHOW M TMPAKTUYECKOM JESITEIBHOCTH OOydYaroluxcsi B Mpolecce
peanuzaiuy 00pa3oBaTeIbHON JEATCIBHOCTH, B TOM YHCIIC B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YUYaAOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0S3aHHOCTEU, YBAKEHUS
K 3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMAax M MpaBUJaX MEXIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITCIBHOCTH TIPH CO3JaHUU YyUECOHBIX
MPOEKTOB, PEUICHWH YYEOHBIX M TO3HABATEIBHBIX 3a7a4, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIN3E PA3IMYHBIX BUJIOB YUCOHOU AEATEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIIEGHMUSI K MCTOPUYECKOMY M HAy4YHOMY HACJICAMI0 OTEYECTBEHHOM
XAMUH;

YBAXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO MPHUIOKEHUS
XUMUHU, OCO3HaHUSI TOTO, YTO JAaHHBIC HAYKH €CTh PE3yJbTaT JJITUTEIHHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U I[I03HABaTEJbHBIX MOTHUBOB B TMOJY4YEHUHW U TIOCICAYIOIIEM aHaIu3e
WH(pOpMAIIMH O MEPEIOBHIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;
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CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBS3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEICHUE M IIOCTYIKHM CBOMX TOBApUIICH C IO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MMOHMMAaHMUS IIEHHOCTEH 3JI0pOBOro M 0Oe30macHOro o0pa3a >KHU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 370POBBIO;

coOJIIOICHUS TIpaBWI 0€30MacHOTO OOpaIlleHUsI C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl I[EHHOCTU TMPaBWI WHAUBUIAYAIHLHOTO U KOJUICKTMBHOTO OE€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIMINUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICACTBUN W HENPUATUS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHUS aaKOTroJid,
HAapKOTUKOB, KypEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKONW JESATEIbHOCTH,
00IIIECTBEHHO TTOJIC3HOM, TBOPUYCCKOU U JIPYTUX BUJIAX JAEATCIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM MPAKTHYECKUX 3aJad COIUAIBHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYEeCKOMY M3YUYEHHIO mpodeccuil pa3auvyHoro pojaa, B TOM YHUCIE HA
OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBHUIYaJIbHOH TPACKTOPHH OOpa30BaHMS,
Oyaymieit mpodeccuu U peanusauu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U TOTPEOHOCTEH OOIIECTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11eJIeCO00pa3HOTO OTHOIICHUS K IIPUPOJIe KaK HICTOUYHUKY CYIIIECTBOBAHMUS
’KU3HHU Ha 3eMIe;

MOHMMAaHUSl  TJ00AIbHOTO  XapakTepa  AKOJOTMYECKUX  IpoOJjieM,  BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAaHMUS HEOOXOJMMOCTH HWCIOJIb30BAaHUS JOCTHKEHUW XUMHH JUISI  PEIICHUS
BOIIPOCOB PAIMOHAJIBHOTO MPUPOIOTIO0IH30BAHMUS;

aAKTUBHOTO HEMPHUATHUS JIEUCTBUM, MPUHOCSIIINX BpPEIl OKPYKAroIed MPUPOTHON cpejle,
yMEHUSI MIPOTHO3UPOBAThH HeOJIaronpusiTHbIC DKOJIOTHYECKHE MOCTICICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJU4yusl Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHHS, KOJOTMYECKOW KYJIbTYpPbl, OMBITA
NEATEIbHOCTH SKOJIOTMYECKOM HAIMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCA HMHU B
MO3HABATEJIbHOM, KOMMYHUKATHBHOM W COIMAJIBHOM TMpAaKTHUKE, CIOCOOHOCTH W YMEHUS
aKTHUBHO IIPOTUBOCTOSITH UCOJIOTHU XeMOhOOuH;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U
OOIIECTBEHHOM MPAKTUKH;

NOHUMAaHUsl crenuUKM XUMHHM Kak HayKd, OCO3HaHusi €€ poiau B (POPMUPOBAHUU
pallMOHANIBHOTO ~ HAYYHOTO  MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO TMPEJCTaBlIeHUS 00
OKpYXKaloIeM MHpPE KaK O €IWHCTBE MPUPOILI W YEJIOBEKa, B IMO3HAHWH TPHUPOIHBIX
3aKOHOMEPHOCTEH M peIIeHUH MPOo0JIeM COXPaHECHUSI PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0OCO0OM 3HAYMMOCTU XUMHH JUIsl COBPEMEHHOM LMBHIIM3AIMU: B €€
I'YMaHHCTUYECKOW HAIPaBJIECHHOCTH U BaXKHOM POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON
KyJbTYpPhl, B pEUICHUU TI0OANBHBIX MpPOOJIEeM YCTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKON, MHUIIEBOM M HSKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTHUU
MEUITMHBI, 00ECIICYEHUH YCIOBHH YCIEITHOTO TPyAa W 3KOJOTHYECKH KOM(OPTHOUW KU3HU
KaKJI0TO 4ieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOJL30BaTh MOJydaeMble 3HAHUS
JUISl aHanW3a W OOBSICHEHUS SBJICHHHA OKDPYXAIOMEr0 MHpPAa M TPOUCXOIANINX B HEM
W3MCHCHHUH, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKITIOYCHHMS HAa OCHOBE HAYYHBIX (PAKTOB W
UMEIOIIUXCS JAaHHBIX C IIEJIbI0 TIOJTYUYEeHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS [UJIS  PEHICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHMIO, UCCIIEI0BATENbCKON AeSITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHU B COOTBETCTBUU C KHU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3InuHblXx cdepax npodecCuoHaIbHOM
JeSITENBHOCTH.

METAINIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS MPOTrpaMMbl MO XMMHH Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHUs BKIIOYAOT:

3HaYUMbIC A1 (HOPMHUPOBAHHSI MHUPOBO33PEHUSI OOYUAIOIIMXCS MEKIUCIUTLINHAPHBIC
(MEXIpeIMeTHBIC) OOIeHAyYHbIE TOHATHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U clielu(UKy METOAOB MO3HAHMsI, UCTIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus,
BEIIECTBO, DJHEPrusi, SBICHUE, IPOLIECC, CHUCTEMa, HAy4yHbIM (akT, NPUHIMUM, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIEAOBaHNE, HAOIIOACHNE, U3MEPEHHUE, IKCIIEPUMEHT |
Apyrue);

yHHUBEpCajbHble  yueOHbIe  JAeicTBUA  (IO3HABaTelbHbIE,  KOMMYHHKAaTHUBHBIC,
perynaTuBHbIE), oOecneunBaromue ¢GopMupoBaHue (YHKIMOHATIBHOW TPAMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMH 00YyYaroIInXCs;
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CIOCOOHOCTh ~ OOy4aloIIUMXCsl ~ MCMOJb30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA U YHUBEpCaJbHblE y4eOHbIE NEHCTBHS B TO3HABATEIBHOU U
COLMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPaXKalOT OBJAJECHUE YHHUBEPCAIbHBIMU YUYEOHBIMU
IIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUAMH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIE TeiiCTBUSA

1) 0a3oBble JIOrHYECKHUE 1eMCTBHUA:

CaMOCTOSITETILHO (pOPMYJIMPOBATh W aKTyaJIU3UpPOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeAeysATh LU ACATCIBHOCTU, 3a/aBas MapaMeTpbl U KPUTEPUU HX JTOCTHXKCHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMU LIEIISIMU;

WCIIOJIB30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS: BBIACISTH
XapakTepHbIC TPU3HAKK TIOHATHM U yCTAaHABJIMBAaTh HMX B3aUMOCBSI3b, MCIOJIb30BAThH
COOTBETCTBYIOIINE TOHATHUS JIJIs1 00OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHHUS W KPUTEPUU I KIACCU(UKAIUM BEIIECTB U XUMHYECKUX
peaKuui;

YCTaHABJIMBATh MPUUYNHHO-CIIEJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOHUTH JIOTHYCCKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B PACCMAaTPUBAEMBIX SBJICHUSIX, POPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUCHUS;

MIPUMEHSIThH B MPOIECCe MTO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMUECKUE (3HAKOBHIC)
MOJIEIN, TPEoOpa3oBbIBATh MOJCIBHBIC TMPEJACTABICHUS — XUMHUYECKHM 3HaK (CUMBOIM)
aJIeMEHTa, XUMHUUYecKas popmyJia, ypaBHEHHE XUMUICCKON PEaKIuy — IMPU PEIISHUH YIeOHbIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ1ay, TPUMEHSATh Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS
JIJIS1 BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopMyIMpoBaTh IEIW W 3aJadyd HWCCJCJAOBAHMS, WCIOIB30BaTh TOCTABIICHHBIE U
CaMOCTOSITENIEHO C(HOPMYITMPOBAHHBIEC BOITPOCH! B KAU€CTBE HHCTPYMEHTA TTO3HAHUS U OCHOBBI
1151 GOPMUPOBAHUSI TUIIOTE3BI O MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKIECHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEACHUSA YUYCHHUECKUX
DKCIIEPUMEHTOB,  COBEpIIIECHCTBOBATh YMEHHsS  HaOMIOJaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibTaT, (popMynupoBaTh 00OOIIEHUS W BBHIBOJBI
OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YITATOB UCCIICIOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUYET
0 MpoJieJaHHOM padoTe;

pUOOpETaTh OMBIT YYCHUYECKOM HCCIE0BATEIbCKONM U MPOEKTHOM JESTEIbHOCTH,
MPOSIBJISITH  CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PEeIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUSI.
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3) padora ¢ ungopmanueii:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWH(OpManuu (Hay4HO-TOMYJIApHas
JaUTepaTypa XUMHUYECKOTO COAEpXkaHMs, CIPaBOYHbIE MOocoOus, pecypcbl WHTepHera),
aHAJIM3UPOBaTh HMH(OPMALMIO pPa3IMYHBIX BUAOB U (OPM NPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHBOPEUNBOCTB;

dbopMynupoBaTh 3ampoChl U MPUMEHATH Pa3IUYHbIE METOAbI NpPU TMOUCKE U OTOOpE
uHpOopMaIuu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPeNeaEHHOIO TUIIa;

IpUOOpEeTaTh OMBIT UCIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENBHO BBIOUPATh ONTHUMANIbHYIO (POPMY MpecTaBIeHUs HH(POpMaALUH (CXEMBI,
rpauky, AuarpaMMmsl, TAOJUIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayeCTBE CpEACTBA IpU padboTe C XUMHUYECKOH
uHpopMaluel: TPUMEHATh MEXNpeaMeTHble ((pu3nYecKue UM MaTeMaTHUYeCKHe) 3HAaKU U
CUMBOJIBL, (hOpMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAJIOoTa U/UITU TUCKYCCHH,
BBICKA3bIBATh UCH, GOPMYJIUPOBATH CBOU MIPEJIOKEHUSI OTHOCUTEIIBHO BBITOTHEHUS
MPETIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIBHON JESITEIBHOCTH, MTOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBINOJHEHUA XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pPabOThl MO KCCIIEAOBAaHUIO CBOMCTB H3y4yaeMbIX BEIECTB,
peanuzanuu y4eOHOro npoekTa, U (HOpMyIUpPOBaTh BHIBOJLI MO pe3ysbTaTaM MPOBEAEHHBIX
WCCJICIOBAHUM ITyTEM COTIIACOBAHUS TTO3UIIMN B X0J1€ 00CYX ICHUS M1 OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTD,
ompezaenss e€ ey U 3a7aud, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeyIaraeMblid alrOPUTM JACHCTBHIA MPU BBHITIOJHEHUH YUEOHBIX M UCCIIEIOBATEIbCKHUX 3a/1ad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN CIOCO0 UX PELICHUS ¢ YUETOM MOJyUYEHUsI HOBBIX 3HAHUM
0 BEILECTBAX U XMMHUYECKUX PEAKIIUAX;

OCyHICCTBJATh CAMOKOHTPOJIb ACATCIIbBHOCTH HAa OCHOBC CaMOAaHaJIn3a 1 CAMOOIICHKU.



,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI IT0 XUMHUHU Ha yTriayOJ€HHOM YpOBHE Ha
YPOBHE CPEAHEro 00111ero 00pa3oBaHus BKIIOUYAIOT crienuduieckue s yueOHOro npeaMera
«XuMus» Hay4dHbIC 3HAHUS, YMEHHUS U CIOCOOBI JIEUCTBHUM MO OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa3oBaHUI0 3HAHUM, BUABI JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAaHUS U
MIPUMEHEHUIO 3HAaHWW B Pa3IMYHBIX YUCOHBIX CHUTYyaIUSAX, @ TAKKE B PEabHBIX JKHU3HEHHBIX
CUTyalMsX, CBS3aHHBIX C XUMHEH. B mporpamMme 1Mo XUMHU TPEIMETHBIE PE3yIbTaThl
MIPEICTABIICHBI TI0 TOJIaM U3y4YEeHUSI.

10 KIIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHndecKasi XuMUsh OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE M 3HAYCHHHM OPraHWYCCKOW XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POJIK B 00ECIIEYECHUN YCTOMYUBOTO PA3BUTHS Y€JIOBEUECTBA
B pEIISHUH MPOOJIEM DKOJOTHUCCKOM, JHEPreTHUECKOM 1 MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHUH
MEJIMIIMHBI, CO3JaHWM HOBBIX MaTEpPHUAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B 0OECHEYEHUU
PalMOHAJIBHOTO TPUPOIONO0JIB30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEeJIOBEKa, a TaKXKe DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XWUMHYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHS — XUMHYECKHI DJIEMEHT, aTOM, AP0 W JJCKTpOHHas o0oyiouka aTtoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHUSI aTOMa, TUOpUIU3aIus aTOMHBIX
opOuTaneii, MoOH, MOJIeKyJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKHCIICHHSI,
XUMUYECKas CBsI3b, MOJIb, MOJIIpPHAs Macca, MOJIAPHBI 00BEM, YIJIEPOJIHBIN CKEJIET,
GbyHKIIMOHANIBHAS TPYIIa, paJuKal, CTPYKTypHbIEe (opMmyibl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIC), U30MEpHUs CTPYKTYpHasi M MPOCTPAHCTBEHHas (Te€OMeTpUUecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUAN Psii, TOMOJIOTH, YTJIEBOAOPOJIBI, KUCIOPOI- U a30TCOAEPKAILINE
OPTaHUYECKUE COCITMHEHUS, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHMSI; TEOpUH, 3aKOHBI (mepuoanueckuil 3akoH J[. 1. MeHneneeBa, Teopust CTPOEHUS
opranuyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH
COXpAaHEHHUS M TMPEBPAIICHUS DSHEPrud NpPU XHUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHHM, MUPOBO33PEHUYECKHUE 3HAHHUS, JICKAIIUE B OCHOBE MOHUMAHUSA
MIPUYAHHOCTA M CUCTEMHOCTH XUMHYECKUX SABJICHHUM; NPEACTABICHUS O MEXAaHU3Max



,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

XUMUYECKUX PEaKIi, TEPMOAMHAMHUYECKUX ¢ KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MIPOTEKaHMs, O B3AMMHOM BJIMSTHUU aTOMOB W TPYIIIT aTOMOB B MOJIEKylaX (MHIYKTUBHBINA U
Me3oMepHbI 3¢ dexTr, opueHTanTsl | u |l poga); dbakrTomoruyeckue cBeeHNUsS O CBOWCTBAX,
cocTaBe, TIOMYyYeHUH U OE30MMaCHOM HCIIOJIb30BAHMH BaKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY W MPAKTHYECKOU JESITEILHOCTH YEJIOBEKa, OOIMIMX HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);

COPMUPOBAHHOCTh ~ YMEHHUH:  BBUIBISATH  XapakTEpHbIC  MPU3HAKH  TOHSATHH,
yCTaHaBIIMBATh UX B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIIME MOHATHS MPHU ONMHCAHUH
COCTaBa, CTPOCHHUS M CBOMCTB OPTaHUYCCKUX COCTUHEHUH;

c(OpMHPOBAHHOCTh YMEHHIA:

WCIIOJIB30BaTh XMUMHYECKYI0 CHMBOJIMKY JUUII COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHUYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHUSI XHMMHUYECKHX PpEAKIMM ¢ PpacKpblBaTb HX CYIIHOCTE:
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi TOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO
OajlaHca ATUX peakIui, peakiuid HOHHOTO OOMEHa MYTEM COCTABIICHHS HX TMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

U3TOTaBIMBAaTh MOJEIHA MOJEKYJ OPraHMYeCKHX BEIIECTB I WJUTIOCTPAIMM HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpPMHPOBAHHOCT, ~ YMEHHUMW:  YCTAHABIMBATh  NPHHAIICKHOCTh  M3YYCHHBIX
OpTraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K OIpeneNEHHOMY KiacCy/Tpyrime
COCNMHEHMM, J1aBaTh MM Ha3BaHUsA 1o cucremarndeckor HomeHkinarype (IUPAC) u
MPUBOIUTH TPUBUAIBHBIC HA3BAHMS ISl OT/ACIBHBIX MIPEICTaBUTENICH OPTraHNUYECKUX BEIIECTB
(oTuUNeH, ameTWIeH, TOJYyoJd, TJHWIEPUH, OSTUIEHTIIUKOIb, (eHos, ¢dOopMabIeru,
areTanbpAeTh, alleTOH, MypaBbHHAsI KHCIOTa, YKCYCHasl KHCIIOTa, CTE€ApUHOBAsI, OJIEMHOBAS,
NaJbMUTHHOBAS KHUCJIOTHI, TJWIMH, aJaHWH, ManbTo3a, (QPYKTO3a, AHWIWH, IUBUHWI,
U30IPEH, XJIOPOTPEH, CTUPOI U IpyTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENEIATh BHJ XUMHYECKOW CBS3U B OPTraHUYECKUX
COCTMHECHMSIX (KOBAJICHTHASI M MOHHAS CBS3b, G- U TT-CBS3b, BOJIOPOIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKCHHSI TCOPUU CTPOCHHS OPTaHUYCCKUX
BemiectB A. M. ByTtiepoBa 1y1st 00bsiCHEHUST 3aBUCMIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS,

chOpMHPOBAHHOCT, YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U
XUMUYECKAE CBOMCTBA THIHMYHBIX MPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX
BEIICCTB: QJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, QJKaJWCHOB, QJIKHHOB, apOMAaTHYECKUX
yTIEBOAOPOIOB, CIIUPTOB, AJIBJICTHAOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX
3(UPOB, )KUPOB, HUTPOCOCTUHEHUN U AMHUHOB, aMUHOKHUCJIOT, OSJIKOB, YTIEBOAOB (MOHO-, IH-
U TOJUCAXapUOB), HWJUTFOCTPUPOBATH TEHETUYECKYIO CBS3b MEXIy HHUMH YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TIpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCIWHECHHWA OT KPaTHOCTU W THUIIA
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KOBaJEHTHON CBSI3U (G- M T-CBSA3M), B3aMMHOTO BIIMSHHUS aTOMOB W TPYII aTOMOB B
MOJICKYJIax;

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaThb HCTOYHHKHU YIJIEBOJOPOAHOIO ChIPbS
(HedTh, IPUPOJHBIN ra3, yrojp), CIOCOOBI €ro NepepaboTKU M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPEPabOTKY;

c(OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX METOAax
NO3HaHUsI — HAOMIOJEHUM, W3MEPEHUH, MOJCIUPOBAHUHU, 3KCIEPUMEHTE (pEaJlbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHATh 3T 3HAHMUS;

C()OPMUPOBAHHOCTb ~YMEHHUS TMPUMEHATH OCHOBHBIE ONEPALUUd  MBICIUTEIBHOM
JESITEIbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTEMAaTH3alllio, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — JIJIs1 M3yUEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEaKIIN;

C(pOPMUPOBAHHOCTh YMEHUI: BBISBIATh B3AUMOCBSA3b XUMUUYECKUX 3HAHUH C OHITUIMHU
U TPEACTABICHUSMHU JAPYTUX €CTECTBEHHO-HAyYHBIX IpPEIMETOB sl 00Jieeé OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTEpUaIbHOTO €INHCTBA MUPA, UCTIOJIH30BaTh CUCTEMHBIC 3HAHUSI IO
OpTraHMYECKON XUMHH i1 OOBSICHEHHA ¢ MPOTHO3HPOBAHUS  SBICHUHN, HWMEIONINX
€CTECTBEHHO-HAYYHYIO MTPUPOY;

C()OPMUPOBAHHOCTb YMEHHUM: MPOBOJUTH PACUETHl MO XUMHYECKMM ¢opMysiaM U
YPaBHEHUSAM XMMHUYECKHX PEAKIUM C MCIOJIb30BaHUEM (PU3MUECKUX BEIUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKICHUIO XMMHUECKON (DOPMYITBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHU: IPOrHO3UPOBATh, aHAIU3UPOBATh U OLIEHUBAThH C MO3UIUM
HKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBHSI OBITOBOM M IMPOU3BOJCTBEHHOM AESITENHLHOCTU
YyeJoBeKa, CBSI3aHHOW C TepepabOTKON BEIIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS IS
NPUHATHSA TPAaMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUsX, CBA3AHHBIX C XUMUEH;

Cc(OPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIBHO MIAHUPOBATh U MPOBOAUTH XUMHUECKUN
HKCIEPUMEHT (IIOJIyYeHUE U M3y4YEHHE CBOMCTB OPraHUYECKUX BEIIECTB, Kaue€CTBEHHBIE
peaKkiuy YrJIeBOAOPOJOB PA3IMUYHBIX KJIACCOB M KHCIOPOJCOACPIKAIIUX OPTaHMUECKUX
BEIIIECTB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 TI0 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C
coOnro/ieHeM MpaBwil  0e30MacHOro oOpalieHusi ¢ BellecTBaMu U JIabOpaTOPHBIM
obopynoBanueM, (popMyIupoBaTh 1ETb WCCIAEAOBAHUS, MPEACTABIATh B Pa3IUYHON (Gopme
pe3yabTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh TpaBUiIa SKOJOTUYECKH 11eIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JIESITEIbBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXKAIOUIEH NPHUPOIHON Cpensl U
JOCTUXKEHHSI €€ yCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHUYECKOIO JEHUCTBUS Ha KUBBIE OPTaHU3MBI OINpeneaEHHbBIX
OpraHMYECKUX BEILECTB, MOHMMAs cMblci nokaszaresns [T1K;

aHAJIM3UpPOBaTh  LIEJIECOOOPAa3HOCTb  MPUMEHEHMsS]  OpPraHMYECKMX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;
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c(hOpPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH IICJICHAMPABICHHBIN MOWCK XUMUYECKON
uH(OpMAITUU B Pa3IMIHBIX MCTOYHHMKAX (HaydHas W ydeOHO-HaydHas JINTepaTypa, CPEeacTBa
MaccoBoil mHpopmaruu, MHTEpHET M Apyrue), KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(popMaImio, nepepadaTeiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON y4eOHOU
3a1a4en.

11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOIIass M HEOpraHUYecKas XUMUS»
OTPaXKaIoT:

cOPMHPOBAHHOCTh  NPEACTABICHUI: O  MaTepUalbHOM  E€IUHCTBE  MHpAa,

3aKOHOMEPHOCTAX M IO3HABAEMOCTH SBJICHHUU MOPUPOJBI, O MECTE€ W 3HAYCHUU XUMHUH B
CHUCTEME €CTECTBEHHBIX HAyK M €€ poji B 00€CIEeUEeHUN YCTOWYMBOIO Pa3BUTHS, B PEIICHUU
npo0ieM SKOJOTUYECKOM, DHEPreTUYEeCKOM W TMHIIEBOM O€30IMacHOCTH, B Pa3BUTUHU
MEJIMIIMHBI, CO3JaHWM HOBBIX MaTEpPHUAJIOB, HOBBIX HCTOYHUKOB SHEPruU, B 0OECIEYEHUU
PalMOHAJIBHOTO TPUPOIOTO0JIb30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YyeJoBeKa, a TakKXKe SKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEIIE;

BJIQJICHUE CHUCTEMOM XWUMHUUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIMOJIAraroIlIHe
MOHATUSI — XUMHUYECKUN DJIEMEHT, aToM, SApPO aToMa, M30TOIbI, 3JEKTPOHHAs 000JI0YKa
atomMa, S-, P-, d-aTOMHbIC OpOHWTAIM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHS aroma,
rHOpUIN3aIUs ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHHS, XMMHYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIndecKasi, BOJOPOJIHAS), KpUCTAJUIMYECKasi peniéTka, XUMUYecKas peakiusi, pacTBOp,
3JIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, INEKTPOJUTHYECKAS IUCCOLMAIINSA, CTEIECHb IHUCCOIMALINH,
BOJOPOJHBIN IOKa3aTellb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(PHEKT XUMHUYECKOM
peaKkuuu, CKOPOCTh XMMHUYECKOW pEaAKIMU, XUMHYECKOE PABHOBECUE; TEOPUU M 3aKOHBI
(Teopust AIEKTPOJUTHYECKON IUCCoIMalvu, nepuoanueckuii 3akod J[.1. MenneneeBa, 3aKoH
COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS] SHEPTUU MPU XUMHYECKUX
peakIusax, 3aKOH IIOCTOSHCTBA COCTaBa  BENIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B
OCHOBE TOHHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX SIBJICHUW,; COBPEMEHHbIC
NpEACTAaBICHUS] O CTPOCHUMU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM ypPOBHAX; TPEJACTABICHUS O MEXaHM3MaX XUMHYECKUX PEaKIuid,
TEPMOJUHAMUYECKUX W KHHETHMUYECKHUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS, O XUMHUYECKOM
pPaBHOBECHH, PaCTBOpPaX U JUCIEPCHBIX CHCTEMaX; (DAKTOIOTUUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacCHOM HMCHOJIb30BAHUM BAXKHEHIINX HEOPTAHUYECKUX BEIIECTB B
OBITY W MPAKTHYECKOU JESITEIBHOCTH UYEJIOBEKa, OOIIMX HAYYHBIX MPUHIIAMAX XUMHUYECKOTO
MPOU3BOJICTBA;
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COPMUPOBAHHOCTh ~ YMEHHUH:  BBUABISATH  XapaKTEpHble  MPU3HAKH  MOHATHUH,
YCTAHABJIMBAaTh MX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIHUE MOHATHUS IPU ONUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JUIsI COCTaBJICHUS
dbopMyn BElIECTB M ypaBHEHUH XMUMHUYECKHUX DPEAKIMH, CHCTEMaTH4YEeCKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHBIC HA3BaHUS OTJICIHHBIX BEIICCTB;

cOpPMHUPOBAHHOCT, yYMEHHUSl OMNPENENATh BaJEHTHOCTh M  CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSAX, BUJ XUMHYECKOW CBSI3M (KOBaJCHTHAasl, MOHHAas,
MeTauIndecKasi, BOJIOPOHAs ), TUIl KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIlIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSCHSATh 3aBUCHMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKOM CBSI3U M TUIA KPUCTATUIMYECKON PEIIETKH, OOMEHHBIN U JOHOPHO-AKUENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOW CBS3H;

c()OPMUPOBAHHOCTh YMEHHUM: KJIacCU(UUUPOBATH: HEOPTaHWYECKUE BELIECTBA IO HX
COCTaBy, XUMHUYECKHE PEAKIMH MO Pa3IMYHBIM MpU3HAKaM (YUCILY U COCTaBy pearupyrommux
BEILECTB, TEIIOBOMY 3((EKTy peakiuu, U3MEHEHHUIO CTENEeHEHl OKHUCIEHHUS DIIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTajau3aTopa U JAPYTHE); CAMOCTOSTEIbHO BbIOMpPATh OCHOBAHUS U
KPUTEPHUH JIs KJIacCU(PUKAIIMN N3YYaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIHil;

C()OPMUPOBAHHOCTh YMEHHSI pACKphIBaThb CMBICI Hepuoanyeckoro 3akona J[. U.
MenaeneeBa M JAEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO, OOBSICHUTENBHYIO U
MPOTHOCTHUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUMN: XapaKTEPHU30BaATh 3JIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB
XUMHUYECKUX JJIEMEHTOB MEpPBOro—4eTBéproro nepuonos Ilepuonnueckon cucremsr J[.1.
MeunpneneeBa, HCHOJNB3ys  MOHATUA  «QHEPIETUYECKHE  YPOBHU»,  «IHEPIETUYECKUE
HIOJTyPOBHM», «S-, P-, d-aTOMHBIE OpOUTAIIN», OCHOBHOE U BO30YKIAEHHOE DYHEPIETUYCCKUE
COCTOSIHHSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XUMUYECKUX AIIEMEHTOB
Y WX COeIWHEHUU no nepuoaaM u rpynnam llepmommueckon cucremsl . . Menneneesa,
BAJICHTHBIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUS HX DJIEKTPOHHBIX
000/104YCK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYLIECTBOBAHNE T€HETUYECKOU CBSI3H
MEXKJy HEOPraHMYECKHMMH BEIIECTBAMM C IIOMOLIBIO YPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKIMI MOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOIO OajlaHca 3THX
peakuuii; peakiuii MOHHOrO OOMEeHa MYTEM COCTaBIIEHUS UX TOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUH; pEaKIHil TUAPOSN3a; pPeakUui KOMIUIeKcooOpa3oBaHUs (Ha MpUMepe
TUAPOKCOKOMILJIEKCOB IMHKA U AJIFOMUHUA);

cOpPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHUsS CKOPOCTH
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XUMHUYECKON PEaKIy B 3aBUCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB, a TAKKE XaPAKTEP CMEIICHHUS
XUMHUYECKOTO PaBHOBECHS MO BIUSIHUEM BHEIIHUX Bo3nercTBuid (punuumn Jle [latense);

chOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XHMHUYECKHE pEaKIUH, JeKallue B
OCHOBE MPOMBIILJIEHHOTO MOJYY€HHs CEPHON KUCIIOThI, aMMHAaKa, OOIIIME HayYHbIC TPUHIUIIBI
XUMUYECKUX TIPOU3BOJICTB; IIEIECO00Pa3HOCTh MPUMEHECHHSI HEOPTaHMYECKUX BEIICCTB B
MIPOMBITIUICHHOCTH ¥ B OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUH O METOJaX HAy4YHOro TMO3HAHUS
SIBJICHUM MPUPOJIbI — HAOJIOIEHHE, U3MEPEHHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaibHbIM U
MBICJICHHBI ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, YMEHHUS! MPUMEHATb 3TU 3HAHUA MpU
HKCIEPUMEHTAILHOM HCCJICIOBAHUU BEIIECTB W JJIi OOBSICHEHUS] XUMUYECKHUX SIBJICHUU,
MMEIOINX MECTO B MPHUPOJIEC, MPAKTUYECKON IEATEIBHOCTH YEJIOBEKa M B IOBCEIHEBHOM
KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISIBJISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUU C TIOHSITHUSIMU
U TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s 0ojee OCO3HAHHOIO
MMOHUMaHHS MAaTEPUATBLHOTO €UHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUSI TPOBOJUTH PACYETHI: C HCIOJIb30BAaHUEM TMOHATHUM
«MaccoBast J10JIs1 BEUIECTBA B PACTBOPE» U «MOJIIPHAS] KOHUEHTPALKs»; MAacChl BEILIECTBA WIIU
0o0béMa raza O U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM OOBEMY OJHOTO U3
YYaCTBYIOIIUX B PEAaKIMHU BEIIECTB; TEIJIOBOTO d(PdekTa peakiuu; 3HAYEHUS BOJOPOJAHOTO
MoKa3aTessi pacTBOPOB KHUCIOT W IIEJIOYEHW C M3BECTHOM CTEMEHBIO AUCCOLMALAHM; MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CITU OJTHO U3 MCXOJHBIX BEHIECTB JIaHO
B BHUJIE pacTBOpa C OIPEACIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA WIM JTaHO B
n30bITKE (MMEET MPUMECH ); JTIOJIM BBIX0J1a TPOIYKTa PEaKIIUn; 00bEMHBIX OTHOIIICHH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO IJIAHUPOBATH U MPOBOJIUTh XUMUYECKUMA
SKCIEPUMEHT (MPOBEICHUE PEaKIMii HMOHHOTO OOMEHa, MOJATBEPXKICHUE KaueCTBEHHOTO
COCTaBa HEOPraHUYECKHUX BELIECTB, OINPEIEIIEHUE CPElbl PACTBOPOB BELIECTB C MOMOIIBIO
WHMKATOPOB, NU3YUYEHUE BIUSHUS PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIINH,
pellieHue DJKCIepUMEHTAIbHBIX 3a7ad 1o TemaM «Metamnely U «Hemeramwiby) ¢
coOnro/ieHeM TpaBwil  Oe3omacHOro oOpamieHusi ¢ BeulecTBaMU M J1abOpaTOpHBIM
obopynoBanueM, (GopMyJIHUpOBaTh IEb HUCCIEIOBAHUS, MPEJACTABIATh B pa3auyHON (opme
pE3yAbTaThl IKCIEPUMEHTA, AHATTU3UPOBAThH U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHI: COOI0OIaTh TTpaBuJia MOJb30BAHUS XUMUYECKOU MOCYI0U U
Ja00paTOpPHBIM 000pYyI0BaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMHU
M0 BBIMOJHCHHUIO J1a0OPATOPHBIX XHUMHUYECKHX OMBITOB, JKOJOTMYECKU I1€51eCO000pa3HOTO
MOBEJCHUSI B OBITY W TPYJAOBOM NEATETHHOCTH B IIEISX COXPAHEHUSI CBOETO 370POBBS,
OKPYXarUel MPUPOJHOU Cpenbl M AOCTHKEHUS €€ YCTOMYMBOTO DPAa3BUTHS, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JEMCTBUS HA KUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHUM: OCYILECTBIIATH IEJCHANPABICHHBIA MOUCK XUMUYECKON
uH(OpPMAITUU B PA3IMYHBIX WCTOYHHMKAX (Hay4dHas W y4eOHO-HAydHas JINTepaTypa, CPEACTBa
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maccoBoi uH(popmauuu, MHTEpHET M Apyrue), KPUTHUECKH aHaJIU3UPOBATH XHUMHUYECKYIO

uHopMalio, mepepadbaTbiBaTh €€ U UCMOIB30BaTh B COOTBETCTBUU C MOCTaBICHHON y4eOHOM
3aJ1a4yei.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duaekTpoHHble (LM (poBbHIE) 00pa3oBaTebHbIE
KonTpoabubie IIpakTuueckue
n/n NMPorpamMmbl Bcero pecypchl
padoThI padoTshI
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[IpeameT opraHrYecKol XUMHH.
1.1 Teopust CTpOCHUST OPraHUICCKUX 8 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
coenunenuit A. M. byrneposa
Hroro mo pazmeny 8
Pa3nen 2. YriaeBoaopoabl
1T _
2.1 PEACIILHEIC YTICBOAOPOAH 5 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
aJIKaHbl, TUKJIOAJIKAHBbI
H : . .
2.2 CHPCACIBHBIC YTICBOAOPOAH! 14 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
AJIKCHBbI, aJIKaAUCHBbI, aJIKUWHBI
A . .
2.3 POMATHICCKHE YIICBOROPOAD! 8 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
(apensr)
IT
2.4 PHPOJIHBIE HCTOHHHIKH 4 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
YTJIEBOJOPOOB M UX TIepepadoTKa
2.5 ["anoreHnpon3BoIHbBIE YTIIEBOJAOPOAOB 4 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
Hroro mo pazueny 35
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHUst
3.1 Cnuptsl. Oenon 11 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
Kap6 : . .
3.2 APDOFHIBHEIC COCAHMHCHHA 21 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
anbAeTU/IbI U KeToHBI. KapOoHOBBIE



https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
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KucHoThl. CrioxxHbie 3Gupsbl. XKupsl

3.3 VrineBosl

9

https://stepenin.ru/tasks?ysclid=Im52p00nbbh129851639

Hroro no pazneny

41

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benkn 12 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
Hroro no pazneny 12
Pa3pnen S. BeicokoMoOJIeKyIsIpHBIE COCAUHEHUSA

51 ‘ BricokoMonekynsipHble COeTUHEHUS 6 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
Hroro mo pazmeny 6
Paszgen 6. O0001menue B popmare EI'D

6.1 Oprannueckas xumus B EI'D 2024 34 22{:;;Zl:kr))/i.lr%gjglzo?fgxtw-bank-Zadaniv-
Hroro 34
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

duaekTpoHHble (LM (poBbHIE) 00pa3oBaTebHbIE

Ne n/m Kourpoabnbie IIpakruueckue
NporpamMmal Bcero pecypchl
padoThI padoThI
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanaeckuit . .
saKom 1 TleDHOINTecKas CHeTeMa https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
1.1 pHOn W 11 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
XUMHYECKHX 31eMeHTOB J[. U. oget!/tab/173942232-4
Menneneesa
CrboeHNE BOLLECTRA https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
1.2 MTp 5 = ' 15 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
HOTOODPA3HE BCILCCTR 0ge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
1.3 XUMHYECKUE PEAKITUN 30 1 3 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oqget#t!/tab/173942232-4
Hroro no pazneny 56
Pa3nen 2. Heoprannuyeckasi Xumust
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
2.1 Hemeramsl 30 1 3 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oqgett!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
2.2 MeTtaisl 32 1 2 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oqgett!/tab/173942232-4
Hroro mo pazueny 62
Pa3zgen 3. XuMus M ;KU3HL
31 MeTtoapl MO3HAHUS B XUMHUU. 18 5 https://stepenin.ru/tasks?ysclid=Im52p00nbbh129851639

XUMUS U )KA3HD

https://fipi.ru/oge/otkrytyy-bank-zadaniy-



https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
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oge#!/tab/173942232-4

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

18

136



https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A., JIéekun A.H.,
Axk1monepHoe obuectBo «M3aarenbetBo «lIpocBeienne»

» Xumus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., [Ipo3aoB A.A., Jlyaun B.B.; non
penakiueit Jlynunaa B.B., O0mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «/[[PODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
Xumus, 10 xnace, yrinyonennsiit ypoenb/O.C.I'abpuensan, U.I'.Octpoymos,
C.IO.Ilonomapes., AkinonepHoe odmiecto "N3natenscTBo "lIpocBenienue"

Xumus, 10 knacc, yrioyonennsii yporens/B.B.Epemun, H.E.Ky3pmenko u nip.,
AxkrmonepHoe o6miectBo "U3narensctBo "lIpocBemenue”

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Metonnueckoe nocodue k yueOHuky Xumus, 10 kiacc, yrinyonennsiii ypoBens/B.B.Epemun,
H.E.Ky3bpmenko u ap., AkimonepHoe ooiectso "M3ngatenscto "[Ipocsemienue”
Meroanueckoe nmocodue k yaueOHuky Xumusi, 11 xiacc, yriryOJieHHbIH
yposenb/B.B.Epemun, H.E.Ky3pmeHnko u nip., AkiimoHepHoe o61iectBo "M3narenbcTBo
"IIpocBemienue"

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://stepenin.ru/tasks
https://fipi.ru/ege/otkrytyy-bank-zadaniy-eqe#!/tab/173765699-4
KOHTPOJIbBHO-USMEPUTEJIBHBIE MATEPHAHBI
JJIA ITPOBEAEHUSA ITPOME KYTOYHOU ATTECTAIIUA

O NPEIMETY «Xumus. YriayoaeHubiid yposenb» (10 kiacce)
3a 2023— 2024 yyeOHBbIH 101

1. OpFaHI/IquKaﬂ XHMHS — 3TO XUMUS COSINHEHUMN

1) yrnepona 3) xuciopona
2) Bosopoaa 4) a3oTa
2. VYKaXWTe BEIIECTBO, SBIISIONIEECS YTIIEBOIOPOIOM
1) aTanon 3) mporman
2) IUXJIOpITaH 4) ykcycHas KUCJIOTa
3. YKaxuTte NpoaAyKTHI, KOTOpBIE, KaK MPaBUIIO, 00pa3yloTCs MPU CrOPAaHUN OPTaHUYECKUX BEILIECTB
1) CO2 u H2O 3)CO2 u H2
2) CO2 u NO 4) CO u HO
4. BaneHTHOCTb yriiepoja B METaHe:
11 2) 11 3) I 4) IV

5. HM3omepamu sBJISIFOTCS J1Ba BEIECTBA, UMECIOIIIHE
1) onrHAKOBBIN COCTAaB M OJJUHAKOBOE CTPOCHHE
2) OAMHAKOBBIN COCTAB M pa3HOE CTPOCHHUE


https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-4
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3) pa3HbIil COCTaB M CXOAHOE CTPOCHHE
4) pa3HBIi COCTaB U Pa3HOE CTPOCHUE
6. CocraB ankaHoOB oTpakaeT obmas popmyia
1) CnH2n+2 3) CnHZn-Z
2) CnHZn 4) CnHZn-S
7. YKaxXuTe peaKIuio IeTHIPUPOBAHUS
1) CoHs + Ho — CoHe
2) C2H4 + H.0 — CoHsOH
3) CoHs — CoHa + H2
4) C2HsOH — CoH4 + H20
8. duoneToBkIil pacTBOp MepMaHTraHaTa Kajaus 0OecIIBEUUBAETCA MIPH MPOITYCKaHUU
1) Merana 2)npomena 3)a3tana 4) mpormaHa
9. BynkaHu3amnms — 3TO HarpeBaHHE KaydyKa ¢
1) cepoit  2) bochopom 3) 6pomom  4) caxei
10. YkaxuTe BEIIeCTBO, UMEIOIIee HAanOOJIbITNE KUCIOTHBIC CBOMCTBA

1) Bona 2) penon 3) aTaHou 4) MeTaHOJ
11. IIpu rugpupoBaHuu dTaHais odOpa3yercs

1) ykcycHas KUCI0Ta 3) IMMETHIIKETOH

2) STUJIOBBIHA CITHPT 4) sTaH

12. Peakmust CH3CHO + Ag20O — CH3COOH + 2Ag| Ha3beiBaeTcs peakiueit
1) monuKoHACHC AT
2) sTepuduKanum
3) «cepeOpsHOTO 3epKaiay

4) Kyuepona

13. B xoze peakuuu 3TepuduKanuy KapoOOHOBBIE KUCIOThHI pearupyroT
1) c MeTamuiamu 3) co criupramu
2) ¢ OCHOBaHUSIMU 4) ¢ kucnoramu

14. YxaxuTe Gpopmyny nponuiaMuHa
1) CH3sNH2  2) C4H9NH2  3) CoHsNH2 — 4) C3H7NH:
15. YcraHoBHTE COOTBETCTBUE MEXKy Ha3BaHUEM KJlacca COCUHEHHH U ero QyHKIIMOHAIbHOW IpynIon

KJIACCC OYHKINOHAJIBHAS I'PYTIIIA
A) anbaerusl 1)-0-
b) xerons! 2)>C=0
B) cnoxnslie 3¢pups 3)-COO0 —
') xucaoTel 4)—-OH
J1) mpoctbie 3¢upbl 5)-COOH
6) - CHO
16. YcraHoBHTE COOTBETCTBHE MEXY CXEMOW XHMUYECKHUX MPEBPAIICHNH U BEMIECTBOM X B 3TOW cXeMe
CXEMA BEHIECTBO X
A) CaO —» X — CoH> 1) anernien
b) CaC, — X — CgHs 2) HUTPOOEH301
B) CaCO3 — X — CaC; 3) xapOu KaabIus
I') CoH2 — X — CeHsCl 4) OKCHJT KaJIbITHS
5) 6enzon
17. 0 CH,Cl, AICI, KMnO,, KOH
METaH > X | —> OeH3oI X, >

— X3 —> OcH30a



,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

18. HekoTopslit citoxkHBIN 3pup Maccoit 7,4 T MOABEPTHYT MICIIOYHOMY THApon3y. [Ipr 3ToM moaydeHo

9,8 T KaIMeBO# COJIM MPENEIbHON OJTHOOCHOBHOM KUCIOTHI U 3,2 T ciupTa. Y CTAaHOBHUTE

MOJICKYJISIPHYIO (popMYyITy 3TOT0 3pupa.

JOKYMEHT NOJANMUCAH DJIEKTPOHHOU NMOANMUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
w IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.

nmoamnucCh

O6wuii ctaTyc nognucu:

CepTuduKar:

Bnapeneu:

Uspatennb:

CpoK peiicTBuA:

Aarta v sBpemsa co3gaHua 3.

Mognuce BepHa
0084C23787FFB000951325B1578CA105D1

MBaHoBa CBeTnaHa AneKkcaHgpoBHa, MiBaHoBa, CBeT/laHa AnekcaHAPOBHA, karachev-
fo@yandex.ru, 321400674952, 04812054935, MYHUUMNANbHOE EHOAXKETHOE
OBLLEOBPA30OBATE/IbHOE YYPEXAEHWME "CPEAHAA OBLLEOGEPA3OBATE/IbHASA LUKOJ/A
MMEHW A.M.TOPbKOTO" I. KAPAYEBA EPAHCKOW OB/IACTW, AnpekTop, r. Kapaues,
BpAHckaa obnactb, RU

KasHauelictBo Poccmun, KasHauelictso Poccumn, RU, r. MockBa, bobluoi 3n1aToyCTUHCKUIM
nepeynok, a. 6, ctpoexne 1, 1047797019830, 7710568760, 77 Mocksa,
uc_fk@roskazna.ru
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