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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo XMMHHM Ha ypOBHE cpeaHero oOmiero oOpazoBaHus pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
@enepanun», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHs (eaepalbHON  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oodmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B DenepanbHOM
rocygapctBeHHOM oOpa3oBarenbHoM crtangapre COO, c¢ yuérom Konuenuuu mnpenomaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.) u c yueroM npukaza MunmnpocseuieHus: Poccuu
Ne 704 ot 09.10.2024 “O BHeceHHM HU3MEHEHHH B HEKOTOpBIE MpHUKa3bl MUHHCTEPCTBA
npocsenieHuss Poccuiickoit  @exnepanuu, Kacaromuecss —(QenepalbHbIX 00pa30BaTEIbHBIX
MporpaMM HadyajabHOrO OO0IIero oOpa3oBaHHWsA, OCHOBHOTO OOIIEro oOpa3oBaHHS M CPETHEro
00111ero 00pa3oBaHUY.

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YYEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBUSX U PEpeHIMPOBAHHOTO, NPOPUIHLHOTO OOy4YeHHUs, MPU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HLIKOJIBI,
HEOOXOMMYIO JIISl afanTalliid X K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HU B COIIMYME, a
TaKKe IS MPOJOJDKEHHsT OOy4YeHHWS] B OpraHu3alusx Npo(ecCHOHAIBFHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHauYEHHE TpeaAMeTa «XHUMHUS» TOIydaeT MOJPOOHYIO
WHTEPOpPETAMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJIEPIKaHMS, PE3yAbTaTOB 0OydeHHS U TPeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCA CIIECAYIOUINE BBITIOJHSEMbIE
MPOrpaMMOi MO XUMUU (PYHKITUH:

¢ uH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alusg KOTOpod oOecrnedynBaeT MOIydYeHHe

MIpeJICTaBJICHHs] O LIEJAX, COAEpKaHHM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU IpEeaMeETa, U3y4aeMoro B paMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:

NPUHIUIIOB  CTPYKTYPUPOBAHUA M  IOCJIEIOBATEILHOCTH HU3y4eHHUS y4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJO0B K
(hOpPMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTeIbHBIX
JOCTHIKEHHI oOydaromuxcs B paMKaX MTOTOBOM arTectanuu B (QopMme eIHHOTO
roCy/IapCcTBEHHOTO 9K3aMeHa 10 XUMUHU.

[IporpamMma it yriayOn€HHOTO U3YUEHUS! XUMUU:

® yCTaHaBIIMBAaeT MHBApPUAHTHOE MPEIMETHOE COACpKaHUE, 00sI3aTeNIbHOE I U3yUEHUS

B paMKax OTHENbHBIX mpoduiei, mnperycMaTpUBaeT  pacmpelesieHne |
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpHOe pacrpeseseHne yaeOHOro BpeMeHH, PEKOMEHIyeMOro il U3ydeHUs

OTJICNIbHBIX TEM;

e @pelaraeT MNPUMEpPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro Marepuana ¢

y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejde W 3agad M3ydeHus NpeaMera Ha

yrHy6J'IéHHOM YPOBHE C y‘-IéTOM COBpPCMCHHBIX IMPUOPUTETOB B CUCTCMC CPCIAHCTO
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oOmiero oO6pa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOIIETOCsl 1O OCBOCHHUIO COJEpIKaHUs
npeaMera.

[lo Bcem Ha3BaHHBIM NO3ULIMUSAM B M[porpaMMe IO XUMHUU [PeIyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4YeHHEM XHMHUHM Ha YpPOBHE OCHOBHOIO oOuiero ooOpa3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/IEpKaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0yyeHwusl.

B cootBerctBUM ¢ KoHIenTyandbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 0a30BOr0 U yriIyOoJEHHOTO YpOBHEN B cucTeMe ¢ GepeHInPOBAaHHOTO 00yueHUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHusl XUMHUS Ha YpOBHE YriayOJEHHOTO M3y4yeHUs HaIpaBlieH
Ha peaju3alyi0 TPEEMCTBEHHOCTH C TMOCJIEAYIOIUM JTalloM MOJY4YEeHHUS XUMHUYECKOTO
oOpa3oBaHUS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsiX CpeHero npodeccruoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TNPEHMYIIECTBEHHO Ha paclIUpeHue Hu
YIIIyOJIeHHEe TEOPETHUYECKOM U TMPAKTHYECKON TMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa30oBaHus B OpraHu3aIuax npodeccnoHanibHoro oopasoanus. Hapsimy ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k muaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OpPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTUS 00yUYalOIIUXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUM, YMEHUN pallMOHaIM3aIMi y4eOHOTo
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaAMpPEAMETHBIN XapakTep.

CocraBnsromiMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnele Kypebl — «Opranudeckas xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI nojokeHus ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH HU3yUeHHs IpeIMeETa.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHS» COCTABIJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIONTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMH  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEJMHEHUI Ha OCHOBE pacIIMpPEHHs M yrilyOJeHus MpeICTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NMPOTEKaHMs PEaKLMH, pacCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. M3ydeHne nepuoauueckoro 3akoHa u
[lepuoanyeckoit  CUCTEMbl ~ XMMHUYECKHX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOUYKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOUKHA 3peHUs MeXaHU3MOB €€ oOpa3oBaHus. lV3yueHue THUIOB peakUUN JOMOJHSAETCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PacIliIaBOB
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U pacTBOpPOB BELIECTB. B Kypce OpraHMYeCKOW XUMHHM IIPU PACCMOTPEHUU PEAKIMOHHOMU
CIOCOOHOCTH COCTMHEHUI yaenseTcss 0co00e BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLHi.
Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
W3YUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep MOMOJHEHUM K OOIIeH CHCTeMe MPEIMETHBIX 3HAHWW) OKa3bIBAIOT BJIMSHUE CMEXHbBIC
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpPeAMETa s KIACCOB XHMMKO-(PHU3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOT0 MaTepuaia Mo OOme XUMUH.
[Ipu u3ydeHunm mnpeaMeTa B AAHHOM Ciydae akLIEHT OyleT crenaH Ha OOUIHOCTh METOJOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.
B T0 %€ BpeMst B coiepkaHUU MPEAMETa sl KIIACCOB XMMHKO-OMOJIOTHYECKOro mpoduis
OoJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKU, YIJeBOJAbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAxX IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4€HUS CYITHOCTH IPOLIECCOB POTOCUHTE3A, JbIXaHUSI, TUIIEBAPEHUS.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayuyHBIX
METO/JIOB MTO3HAHUSI M OTIBITA MPAKTHYECKOTO MTPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydeHUE MpeaMeTa
«XUMHUS» Ha YriayOJE€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3AX C Y4EOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HAayuHBIE TPEAMETHI,
«Marematuka u nHGopMaTuKa» U «PyccKuil 131K U TUTEPATYPAY.
[Ipn uzydeHun yueOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero obmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUPOBAaHHE OCHOB HAyKM XHMHM KakK 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa M OJHOrOo W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOnEHHOM YpPOBHE U3y4YEHUS
IpeaMeTa NpearoiaraeT peau3anuio TaKuX HeeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAE€MOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaylie ponu B 00eCleYeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
mpo0eM SKOJOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KYJIbTYphl YeTIOBEKa, a TAKKE IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHON CPEE;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JEeKallMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOW KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATHUH, 3aKOHOB U
TEOPUN XUMHUH, COBPEMEHHBIX NPEACTABICHHM O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MMPOTEKAaHUS XUMHUYECKHX
peaxiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CUCTEMAX, 00 00muxX
Hay4HbIX MPUHIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;



¢dbopmupoBanue y 0OyyaromMXCs OCO3HAHHOTO MOHHMMAaHHS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMUYECKUX 3HAaHUN Ui OOBACHEHMSA KIIOUEBBIX HICH M mpobdiem
COBPEMEHHOM XUMUU, A1 OOBSACHEHUS M NPOTHO3UPOBAHUS SBJICHUH, MM EIOLIUX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pELICHHs NpoOjeM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHUs, AHAJIW3a W OLEHKH C TO3ULUUH OKOJOTHYECKOU
0€30MacHOCTH NOCIEACTBUNM ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHYECKMM MPOM3BOJCTBOM, HCIOJIB30BAaHUEM U IepepaboTKOn
BEILECTB;

yrIIyOJieHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAaHUS, HEOOXOIUMBIX JUIs
nprOOpETEeHUsT YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBIICHUH, UMEIOUMX MECTO B NPUPOJE, B NPAKTHUUECKOM JESITENBbHOCTH U
ITOBCETHEBHOM KU3HH.

B nmnane peanuzanuu 1NepBOOYEPEAHBIX BOCHHUTATENBHBIX M pa3BUBAIOIIMX (QYHKUUN
IIEJIOCTHOM CHCTEMBI CpPEIHETro OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAKKE LIETH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXJIEHHOCTH B TII03HABAEMOCTH SBJICHHUM MPUPOJBI, YBaXKEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHUIO M TMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHBIX U  TBOPYECKHUX
crocoOHOCTEeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHUIO U HENPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHMIO YCHEIIHOMN
npodeccuoHabHON M OO0IECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOJIb30BAHMS, Pa3BUTUE
9KOJIOTHYECKOM  KYIbTYpbl,  MNpUOOpeTeHHEe  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX IS M3Y4YEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XMMMH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTs. [lonsTue o cBOOOHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHele U CTpYKTypHble Qopmyibl. CTpyKTypHble (QOpPMYJbl PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHUYECKuX BemecTB. [loHsaTHe 0 QYHKIIMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoct W Kiaccupukanus  OpraHMYECKUX  peakiuid.  OKHUCIUTEIhHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS! BELECTB M UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB MpU HAarpeBaHuu (IJIaBjieHWE, OOYIJIMBaHME U  TOPEHUe),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriepoaa, 6-cBsa3b. OU3MUECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxosxnenue B npupojae. CriocoObl 0Jy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOr€KCaH ) MUKI0aaKaHoB. CrocoObl MOMy4YeHUs M IPUMEHEHUE HUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOMCTBA: pEAKUMM IPUCOCAUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHA PsiI ATKUHOB, 00mas Gopmylia, HOMEHKIATYpa U W30MEpPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3AaLUN U TPUMEPU3ALNU, OKUCIeHNUA. KucinoTHble CBOMCTBAa aJlKUHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOToB OeHsona. [IpencraBienue 00 OpUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS M NPUMEHEHHE  apOMaTHYeCKUX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYeCcKui, KaTanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HEPTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIy, HHUTPOTpPYIIly, LUAHOIpyHny, aMuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTAIIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX INPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajds, B3aUMOJICHCTBME alleTHJIeHa C aMMHA4yHbBIM pPAaCTBOPOM OKCHAA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oO0pa3namu IjlacTMacc, KaydyKoB M PE3HHbI, MOJEIMPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonorudeckuit psj, oduas popmyna, ©30Mepus, HOMEHKIATypa U KJIacCUDHUKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. [[eficTBHE 3TaHONA M METaHOJa Ha OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopmibHOro 3amenienus. JleiictBue Ha opranusM 4enoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eron. ToxcuuHocth ¢eHona. CrocoObl TOMy4YeHHS W NpUMEHEHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd M HOMeHKinarypa. Dusznueckne CBOWCTBA QJIbJACTHIOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeCNIbHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepUUKAINHN, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonoruueckuit psig, obmast Gopmyna, uzoMepust 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEAETbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOICTBA M HaxoxkjaeHue B mpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIaKTO3a. BoccTaHaBiMBarwoIMe U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIoNo3bl. (Pu3nueckue CBOWCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUs BEUIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TI0K03bI ¢ ruapokcuaom Menu(ll), B3aumozeiicTBue kpaxmana C HOJOM, pPEUICHUE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3o0Tcojep:kale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckde TPOM3BOJHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTUUYHbIe. CTpOEHHUE MOJIEKYI,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. CTpoenne anwinHa. B3anmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH30JIa.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBSI3HU. buojorndeckoe 3HaAYeHHE aMHUHOKHUCIOT. CHHTE3 W THUIAPOIIHN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DOKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M MX IPEBPAILCHUI: pPacTBOPECHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIeKyJISIpHBbIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepUaIbl. IInacrmaccer (moNMATHIICH, MOJIUITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, U30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OHopa3naracMbie TOJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOd popMysibl OPraHUYECKOTO COETMHEHUS 10 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUHU W/HIIM UCXOTHBIX BEIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPH HM3ydeHHUH opraHundeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHblE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, TUIoTes3a, TEopHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BeUIeCTBa, (PU3MYECKHUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIE€BOBI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TIO0 aTOMHBIM OpOHTaNsIM. ODIJEKTPOHHbIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U Ilepmoanueckold CHCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoAam. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneena.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
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1 JuIMHA CBs3U. 110JIApHOCTB, HANIPABIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHbIe
cBA3u. BonopoaHas cBsA3b. MeEXMOEKYIIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (HA NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHre o0 KOMIUIEKCHBIX coeauHeHUsX. (CocTaB  KOMIUIEKCHOIO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUSA. THIbl KPUCTAIIIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o qucnepcHbIx cuctemMax. MctuHHbIe pacTBOpBI. IIpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPAlMM pPAacTBOPOB: MaccoBas [JOJs BEIECTBA B
pacTBOpe, MOJIsIpHas ~ KOHLEHTpanus. HacpllleHHble ¥ HEHACBIIEHHBIE  PACTBOPBHI,
pacTBOopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBUAIbHbIE Ha3BaHUS
OT/EIBHBIX NPEACTAaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX peaKklMii B HEOPraHUYEeCKOW U OpraHMYecKOd XUMUU. 3aKOH
COXpPaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAIICHUS DHEPTUU NPU XUMHUYECKHX
peakuusix. Ternobie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHsle peakunu. Katanns u kataam3aTtopsl.

O6patumble © HeoOpaTUMbIE peakiuu. XUMHYEeCKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIONIME HA IOJOXEHUE XWUMHYECKOTO PABHOBECHS:
TEeMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYKOUIUMX B peakuuu. [IpmHnun Jle
[laTenbe.

OnextponuTtnueckas auccouuanus. CuibHble #u  cinabble  31eKTposuThl. CTeneHsb
muccormanuu. Cpeaa BOJOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAsl, mienovyHas. Bogopoanslit
nokazatenb (PH) pactBopa. I'muposnus coneit. Peakiinn nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIpolecchl OKUCIEHMS M BOCCTAHOBJICHHA. BakHeWlllne OKUCIUTENN U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUU KATalW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHHe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3y4EHUE BIUSHUS PA3NUYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKkiuu U
MO0JIOKEHUE XUMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpgeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (PDuiznyeckue CBOMCTBa HEMETaJIOB.
ANOTpOIUs HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepbl, ocdopa u yriaepona).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJIaMU U
HEMETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHue B mpHpojie, CocoObl MOJMydeHus, pU3n4eckue U XUMHUYECKUe
cBoricTBa. ['amoreHoBonopoabl. BakHelue KUCIOPOACOIAEPKAIIME COCIAUHEHMS TajOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TajloreHoB. [IpuMeHeHne rajoreHoB u
UX COCIMHECHUM.
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Kucnopon, o3oH. JlaGopaTopHble M HPOMBIIIICHHBIE CHOCOOBI MOJIyYEHUs KHUCIOPOAA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coeaunenuidt. docopHeie ynodpeHus.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriuepona(lV), yrompHas kuciota u €€ coiau. AKTUBUPOBAHHBIH Yrojib, aacoOpOLUs.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHL. [[puMeHeHne KPEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTanioB B ObITY M TexHHUKE. CIUIaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
AJIeMEHTOB. Marnuii M KaiblMil: ToiydeHue, (U3NYECKUE U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTepHble CBOWCTBA OKCHIA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOWCTBA.
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du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyYecKUe U XMMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenne u npumeHeHue
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJie3a ¢ pacTBOpaMu KUCIIOT U IIEN0Yel, KAYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COeTMHEHUS», «MeTaIbl TIIaBHBIX MOATPYII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHu3aIuil XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIICHHBIE CITOCOOBI MOTYYCHHUST BaXKHEUIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
€ro nocieacTBus. Pojib XUMUU B 00ECTICUCHUH SHEPTETHIECKOM 0€30MMacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKapCTBEHHBIX MpenapaTroB. Pojib XUMUU B pa3BUTUH MEAUIMHBI.

XWUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Posib XuMuu B oOecrieueHN U
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuma Ge3zomacHOTO
WCIIOJIb30BaHUS MPETIapaTOB OBITOBOM XMMHH B MIOBCETHEBHOM JKU3HHU.

XHUMHS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siicTBe. OpraHdecKrue 1 MUHEPAJIbHbBIE yI00pEHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPaCKH, CTEKIJIO, KepaMuka. Marepuainbl
JUISL AIEKTPOHUKU. HaHoTexHOoIornm.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMaA, KOIUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
omnpenei€HHOM MacCOBOM J0Jied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocymiecTBIseTCsS Yepe3 MCIMOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KiIacCUpUKAIMs, T[EePUOAUYHOCTb, HAOMIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WICATBHBIA Ta3, (QHU3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas MPOMBIIIJIEHHOCTh, (apMaleBTHYecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICIICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMHUCS POCCHICKON TPaKIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
IMpaBOCO3HAHM, DKOJIOTUYECKOM KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh oeii 1 CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3zoBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHHUS 00YyJarOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHNH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HACJIEJJUI0 OTEUECTBEHHOU
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTJIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPy/ia YU4EHBIX U MPAKTUKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYal[MH, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJCHHE U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
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coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJCACTBUN U HENPHUSATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEIICHWH TMPAKTHUYECKUX 3a/ad COILUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TPYJla U Pe3ysibTaTaM TPYI0BOU JAEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM CPEIbL;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJATrOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMATIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU 1IEJIOCTHOTO IMPeICTaBIeHHs 00 OKpY>KaIoeM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHON NMBHIM3ALMU: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
DHEPreTHYeCKOM, TMUIIeBOW M DKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
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aHanM3a U OOBSCHEHMS SBJICHUH OKPYXKAIOIIEr0 MHpa M MPOMUCXOISAIIUX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTOJIh30BATh XUMUYECKHUE 3HAHUS JJIS pelIeHus mpolieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sBJCHHE, MPOLEeCC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIINI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrneunBaroniue (GopMupoBaHue (PYHKIIMOHATBLHOW TPAMOTHOCTH |
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYXICHHUS (MHIYKTUBHBIC, MACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)

MOJICIIN, Hp606p3.30BLIBaTL MOJCIIbHBIC TPCACTABIICHUS — XUMHYECKUM 3HAK (CI/IMBOJ'I) 9JICMCHTA,
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XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aEMBbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 32 XOJIOM IPOLECCca, CaMOCTOSITEILHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOM MCCIEeI0BAaTEIbCKOM M MPOEKTHON JesTeNbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJEepXKaHUs, CHOpaBOYHble TMocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmanuy, He0OXOAUMOM JJISl BBIMIOJIHEHHS YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEAJIOAKEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ O IMPpOCKTa, U (bOpMyJ'II/IpOBaTB BBIBOJIBI TI0 PE3YJIbTaTaM HpOBe,Z[éHHLIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.
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Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEIIbHYIO JIEATEIBbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUHA O
BELIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XUMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpelHero ooOmiero o0pa3oBaHWs BKIIOYAIOT CrelUpUYEcKrue g y4eOHOro TMpeaMeTa
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IMPUMCHCHHIO
3HaHUN B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XHW3HCHHBIX CUTYyaAIlUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

cOpMUPOBAHHOCTh MPEACTaBICHUI: O MeCTe W 3HAYEHUHM OPraHMYecKOM XUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHIH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
perieHur MmpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHAJIBLHOTO MPHUPOAONONIB30BaHus, B (POPMUPOBAaHUM MUPOBO33pEHUSI U OOIIEH KyJIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHas 00osodka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKass CBsI3b, MOJIb, MOJISIpHas Macca, MOJSPHBI O0O0bEM, YIJIEPOAHBIN CKeNeT,
GyHKIMOHATbHAS TPYIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30Mepbl, TOMOJIOTHYECKUN psAT, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOI- U a30TCOJCpIKaIIHe
OpraHMYECKUE COECAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuii 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIME€ B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEAKIUH, TEPMOJMHAMHUYECKMX W KHUHETHMYECKHMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H

Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,
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COCTaBe, NOJYYEHUH U O€3011aCHOM MCIOJIb30BaHUU BAKHEUIINX OPraHUUYECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTePHbIC MPU3HAKU MMOHIATUH, YCTAHABINBAThH
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHHYECKUX BEIIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM COCTaBJIEHUS  DJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OPTraHUUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OMPEeNEHHOMY KIIacCy/TpymIe COeANHEHUH, TaBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTWJieH, TOJIyod,
[JIMLEPUH, OSTUJICHIJINKONb, (eHon, Qopmanpaeruy, aneTalblIerusl, aueToH, MypaBbUHAas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JpYyrue);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BHJA XUMHYECKOW CBSI3U B OPraHUYecKHX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJIETHJIOB, KETOHOB, KApOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEAKIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BIIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPUPOAHBIA Tra3, yroijp), COCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHUeE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHMUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAMHU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;
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c(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISATH B3aMMOCBS3b XUMHUUECKUX 3HAHUH C IOHATUSMH H
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
MOHMMAHUS CYIIHOCTH MAaTEpUAIbHOTO €AWHCTBA MHUPA, MCIOJIB30BaTh CHCTEMHBIC 3HAHUS IO
OpPraHu4ecKOi XUMHHU JJIs1 OOBSICHEHHUS W MPOTHO3UPOBAHUS SIBICHHUM, MMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C UCIOJb30BaHUEM (H3UYECKUX BEMUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHIO XUMHUYECKOH ()OPMYIBI BEUIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, MTPOAYKTaM CrOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBAThH, aHAIM3UPOBATh U OICHUBATH C TO3UIIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YeJIOBEKa, CBSA3aHHOM C TepepabOTKOM BEIIECTB, WCIONB30BATh TOJYyYEHHBIC 3HAHUSA IS
MIPUHATHUS TPAMOTHBIX PEIICHUH MPOOIJIEM B CUTYAIUsIX, CBI3aHHBIX C XUMHEH;

Cc(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO TUIAHMUPOBATh U MPOBOIUTH XUMHUYECKHHA
AKCTIEPUMEHT (TIOTyYeHHE W N3YUeHHE CBOMCTB OPraHWYECKHUX BEIECTB, KAYECTBEHHBIC PEAKIINU
VIIIEBOJIOPOJIOB  PA3IMYHBIX KJIACCOB M KHCIOPOJCOJAEPKAIIAX OPTaHWYECKUX BEIIECTB,
peleHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHWIO OPTraHUYECKUX BEIIECTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obopynoBanuemM, (HopMyIHpOBATh IIENb HMCCICIOBAHUS, TMPEICTABISATh B Pa3IHMYHON (opme
pe3yIbTaThl SKCIICPUMEHTA, aHATM3HUPOBATD ¢ OIICHUBATH MX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NEeSITebHOCTH B IIEJIAX COXPAaHEHHs] CBOEro 3J0POBbs, OKpY)KAaloIled HPUPOTHON cpeabl U
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILICHUSI PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O MaTEPUATLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABAE€MOCTH SIBJIEHUI NPHUPOJBI, O MECT€ W 3HAYEHUH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTUYecKoil M MuIeBoil 0e30MacHOCTH, B Pa3BUTHHM MEAUIUHBI, CO3JaHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHMKOB  BHEpruM, B  OO0ECIEYeHWH  palMOHAIBLHOTIO
IIPUPOJIOTIOIIL30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YeJIOBEKa, a TAKKe
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliue
MOHATHUS — XUMUYECKUHN SJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAst 000JI04Ka aToMa, S-
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, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SNEKTPOJUTHYECKAs JIUCCOLMALMsA, CTEINEeHb JUCCOUMALMM, BOJOPOJHBIA  IOKA3aTEb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SBJICHUW; COBPEMEHHBIE NPEACTABICHHS O CTPOCHMU BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NpPOTEKaHUs, O XHMHUYECKOM pABHOBECHHM, pAcCTBOpax W  JUCIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHII: BBISABIISITh XapaKTEPHbIE MMPU3HAKU MMOHATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BEHIECTB M YpaBHEHUH XHMHYECKHUX PpEaKIMi, CHUCTEMAaTHYCCKYyI0 HOMEHKIATYpPy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHE); CaMOCTOSATEIbHO BbIOMpATh OCHOBAHUS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenzaeneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBbHYIO U
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MenpneneeBa, UCIOJb3Yys MOHATUS «IHEPrETUUECKUE YPOBHU», «IHEPIETUUECKUE IOJTYPOBHNY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEIMHEHUH 10 nepuoaaM U rpynnam llepuoauueckoit cucremst [, 1. Menneneesa, BajgeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;
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C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPIraHM4YECKUMH BEILECTBAMU C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHsSI HMX IIOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHUWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuMii ¢ y4E€TOM HMX DHEPreTHYECKHX XapaKTePUCTHUK, XAPAKTEP H3MEHEHUs CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIUH, JIeXKalllie B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTH BJIAJCHHS CHCTEMOM 3HAHUI O METO/aX HAYYHOTO TIO3HAHUS SIBJICHUI
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCINEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKUX SIBICHUI,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHMS MaTEPUAIIBHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO U3 yYACTBYIOLIUX B peakluu
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa € ONPENEIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (TPOBEAICHUE peakluii HOHHOTO 0OMeHa, MOATBEPKACHNE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJBHBIX 3a/1a4 1Mo TemMaMm «Metamie» U «HemeTamisl») ¢ coOMoAeHneM MpaBHIl
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: COOMIOAATh MPaBUia MOJB30BAaHUS XMMHUUYECKON TOCYION U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH JEATENbHOCTH B LEISIX COXPAaHEHHsS CBOETO 3/I0POBbs,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh
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OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, repepadaTeiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBUH C IMOCTABICHHOW y4eOHOU
3a/1a4uen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE HanpasJienus peanuzanumn
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) BOCIIMTATEJILHOI0
KoHTpoJbHbIE IIpakTHYeckue
n/m | mporpamMmbl Bcero o0pa3zoBaTte/ibHbIE NMOTEeHIUAIA
padoThI padoTsbI
pecypchl
Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHN4ecKoOi XMMHHU
JlyXOBHO-HpPaBCTBEHHOE
BOCIIMTAHUE; MTATPUOTHIECKOE
[IpeameT opraHn4ecKoOd XUMHH. bubmuoreka [JOK BOCIIMTAHUE; DCTETUYECKOE
1.1 Teopust cTpoeHUsT OPraHUUECKUX 8 https://m.edsoo.ru/d69df6 | BocmuTanue; TpyaOBOE
coenqunennit A. M. bytneposa 50 BOCIIMTAHUE; YKOJIOTUIECKOE
BOCIIUTAHHE; LICHHOCTH
Hay4HOI'O MO3HAHUS.
Hroro mo pazaeny 8
Pa3zgea 2. YrieBoaopoanbl
DCTEeTUYECKOE BOCIIUTAHUE;
I bubnuorexa [JOK TPYAOBOE BOCIIUTAHUE;
€ZeJIbHbIE YTIIEBOOPOAbI —
2.1 P T P 5 https://m.edso00.ru/d69df6 | sxomxormueckoe BocruTaHue;
AJIKaHbI, [IUKIOAJIKAHBI
50 [IEHHOCTU HAyYHOTO
MMO3HAHMUSL.
DCTEeTUYECKOE BOCIIUTAHUE;
0 bubmuoreka [JOK TPYZIOBOE BOCIIUTAHUE;
enpenenbHbIe YTIEBOJOPOIbI:
2.2 P T P 14 1 https://m.eds00.ru/d69df6 | skomormyeckoe BocnuTaHUE;
AJIKEHbI, AJIKaJIMECHbI, ATTKUHBI
50 LIEHHOCTH HAyYHOTO
MTO3HAHMUSL.
2.3 ApoMaTudecKkue yrieBoaoposl 8 bubnuorexa LIOK
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(apensr)

https://m.edso0.ru/d69df6

50

[IpupoaHbIE HCTOYHUKHU

bubmnoreka LIOK

DCTEeTHYECKOE BOCIIUTAHHUE;
TPYJAOBOE BOCITUTAHHUEC;

2.4 4 https://m.edso0.ru/d69df6 DKOJIOTHYECKOE BOCIIUTAHHUE;
YIJIEBOJIOPOJIOB U HX IepepaboTKa
50 [EHHOCTH HAyYHOTO
MO3HAHUS.
DCTeTUUECKOE BOCIIUTAHUE,
r bubnuotexa [JOK TPYAOBOE BOCIIUTAHUE;
aJIOTEHIIPOM3BO,THBIE
2.5 P 4 https://m.edso00.ru/d69df6 | skomormueckoe BocruTaHue;
YIJI€BOJI0OPOIOB
50 [IEHHOCTH HAyYHOTO
MO3HAHUS.
Hroro mo pazueny 35

Pasznea 3. Kuciaopojacoaep:kaunue opranndeckue coeJuHeHU st

ICTETHYECKOE BOCIIUTAHHUE,

bubnuoreka [JOK TPYAOBOE BOCIIUTAHUE;
3.1 Cruptel. DeHon 11 https://m.eds00.ru/d69df6 | skomornyeckoe BoCIHTAaHHUE,
50 [EHHOCTH HAyYHOTO
TIO3HAHUSL.
DcTeTndyecKkoe BOCITUTAHNUE;
KapOoHubHBIC COCTUHEHHUS:
bubmuorexa [IOK TPY/IOBOE BOCIIUTAHHKE;
QJIbJICTU/IBI U KETOHBI.
3.2 AT 21 https://m.edso0.ru/d69df6 | skomxoruueckoe BocuTaHue;
Kap6onoBsie kucnotsl. CioxHbIE
50 [IEHHOCTH HAyYHOTO
a¢upsl. Kupbl
MIO3HAHUSL.
DcTeTH4ecKoe BOCIIUTAHUE;
bu6moreka [IOK
TPYAOBOE BOCIIUTAHUE;
3.3 VYraeBojibl 9 https://m.edso0.ru/d69df6 byA

50

9KOJOTHYCCKOC BOCIIMTAHUC,
HCHHOCTH HAYYHOTO
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IIO3HAaHUA.

Uroro no pazneny

41

Pasnen 4. A3oTcoaep:kaime opraHudecK

He COCIMHCHUA

DCTeTHYECKOE BOCIIUTAHHUE;

bubnuoteka [IOK TPYAOBOE BOCIIUTAHUE;
4.1 AMUHBI. AMHUHOKUCIOTEL. Benkn 12 https://m.edso0.ru/d69df6 DKOJIOTHYECKOE BOCIIUTAHHUE;
50 [IEHHOCTH HAyYHOTO
MIO3HAHUS.
Hroro mo pazgeny 12

Paspnen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

ICTETHYECKOE BOCIIUTAHNUE,

BEICOKOMOMCKVISDHLLE bubnuoreka [JOK TPYAOBOE BOCIIUTAHUE;
5.1 YIAP 6 https://m.edso00.ru/d69df6 | sxomormueckoe BocruTaHue;
COCITMHEHUS
50 [IEHHOCTH HAyYHOTO
TIO3HAHUSI.
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE HanpasJieHusi peanuzanumn
Ne HanmeHnoBanue pa3aesioB u (uudposbie) BOCIIUTATEIbHOI0 MOTEHMAJIA
Kourpoububie | IIpakTHyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
JlyXOBHO-HpPaBCTBEHHOE
Crtpoenue aToma. BOCIIUTAHUE; MATPUOTHIECKOE
Ilepuoanueckuii 3aK0H U BOCIIUTaHUE; ICTETHYECKOE
1| o P . Bu6miorexa [TOK ’
. eproIuYecKasi CUCTeMa BOCIIUTAHHE; TPYIOBOE
P https://m.edsoo.ru/2dd57f24 > TPY.
XUMHUYECKUX AemeHToB Jl. U. BOCIIUTaHUE; SKOJIOTHYECKOE
MenneneeBa BOCTIMTAHUE; [ICHHOCTH HAYIHOTO
b
MTO3HAHMSL.
ICTEeTHYECKOE BOCIIUTAHNUE,
CrpoeHue BelecTna. bubnuoreka [JOK TPYAOBOE BOCIIUTAHUE;
12 11 1 ]
MHoroo0pasue BelecTs https://m.edsoo.ru/2dd57f24 | >kosorndeckoe BOCIIMTAHHUE;
[IEHHOCTH HAyYHOTO MO3HAHMS.
DCTETHYECKOE BOCIIMTAHUCE,
bubnuorexa [JOK TPYAOBOE BOCIIUTAHUE;
1.3 XUMUYECKUE peaKluu 19 1 3 ] ’
https://m.edsoo.ru/2dd57f24 | >kosorudeckoe BOCIIMTAHHKE;
[EHHOCTH HAayYHOTO MO3HAHUSI.
Utoro no pazneny 39
Paznen 2. Heoprannyeckasi XuMusi
DCTETUYECKOE BOCITUTAHUE;
bubmuorexa [JOK TPYJI0OBOE BOCIIUTAHUE;
2.1 Hemerams 31 1 3 Py ’
https://m.edsoo.ru/2dd57f24 | skomorudeckoe BOCIHUTAHKE;
LIEHHOCTU HAyYHOTO MO3HAHMUSL.
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DcTeTHYECKOE BOCIIUTAHHUE;

29 N —— 23 bubnmnoreka [JOK TPYAOBOE BOCIIUTAHUE;
' https://m.edsoo0.ru/2dd57f24 | »koJioruyeckoe BOCIIUTAHHUE;
[IEHHOCTH HAyYHOTO MMO3HAHUSI.
Uroro no pazaeny o4
Paznen 3. Xumusa u :KM3Hb
DcTeTHYECKOE BOCIIUTAHHUE;
31 MeTtoabI ITO3HAHUS B XUMUH. 9 bu6mmoreka [IOK TPYZAOBOE BOCIIUTAHUE;
' XUMUS U )KU3Hb https://m.edsoo0.ru/2dd57f24 | »koyioruyeckoe BOCIIUTAHHUE;
[IEHHOCTH HAyYHOTO MTO3HAHUS.
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJIATAIOINE TIOHATHS (XUMHUYECKUI DIIEMEHT, aTOM, H30TOIIBI,
ANIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH aTOMOB,
OCHOBHOE H BO30YKIEHHOE COCTOSHHE aToMma, WOH, MOJeKyJa,
BaJIEHTHOCTb, TEKTPOOTPUIIATEIIEHOCTh, CTENICHb OKUCIICHUS, XHMUYECKast
cBsi3b (O- W T-CBf3b, KpATHBIC CBS3M), THOPUAM3AIMS ATOMHBIX
opOuTanel, KpuUCTaJuIMYecKas pemérka, Mojb, MOJSIpHAs Macca,
MOJIIPHBII  00BEM, MOJISIpHAs KOHIIEHTpAIWsl, PacTBOPHI (MCTUHHEIE,
JICTIEPCHBIE ~ CHCTEMBI), KPUCTAJUIOTHIPATHI, YIIEPOIHBINH  CKEleT,
(GyHKIMOHATBHAST TPYIINA, paguKai, W30MEpbl, CTPYKTypHas ¢opmyra,
n3oMepusi (CTpyKTypHas, reomeTpuyeckass (IHc-, TpaHCU30MEpPUs),
TOMOJIOTHYECKUH  pSAl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOI- |
a30TCO/IepKaIllNe COCNMHEHHS, OWOJOTHYECKH aKTHBHBIC BENIECTBA
(yrneBompl, XUpPBI, OEIKH), MOHOMEp, IOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COCIUHEHHS, KpPEKUHT, pPUGOPMUHT, THUIIBI
XUMHUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, JK30- U
SHAOTEPMHUYECKHE, PEaKIIMM HMOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMble U HEOOpaTHUMBIC), PACTBOP, AJIEKTPOIUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALIUS, CTENEHb UCCOLUALMU, OKUCIHUTED,
BOCCTAaHOBUTENb,  DJEKTPOJHM3, CKOPOCTh  XMMHUYECKOH  peakiui,
XMMHUYECKOE PaBHOBECHE)

1.2

TEOpPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX
BeuiectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON AMCCOLMALINH,
[Tepuognueckuit 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XUMHUH, MHUPOBO33PEHYECKHE
3HAHMS, JIeXKAIIUe B OCHOBE MOHUMAaHUS MPUUYMHHOCTU U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUU, COBPEMEHHBbIC TMPEACTABICHUS O CTPOCHHUU
BEIIECTBA HA AaTOMHOM, MOJICKYJISIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

IMpCACTABJICHUA 0 MCXaHU3Max XHUMHNYCCKHX peaKHHﬁ,
TCPMOJUHAMHNYCCKHUX U KHHCTHYCCKHUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM pPABHOBCCHUHU, JUCIICPCHBLIX CUCTCMAX

1.4

(I)aKTOJ'IOl"I/I‘{eCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUHU U
Oe3omacHOM HUCIIOJIb30BaHUH BayKHEHIITHX HCOPTaHNYCCKUX n
OpraHu4CCKUX BCUICCTB B 6BITy )4 HpaKTH‘leCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.5

oOmye HayyHble NMPUHIMIIBI XUMHUYECKOTO MPOU3BOJCTBA (Ha HpUMeEpe
NPOM3BOJICTBA CEPHOM KHCIOTBHI, aMMMaKa, METaHOJa, IepepaboTKH
HeTH)

ChopmupoBaHHOCTH YMEHUU BBHISBISTH:

2.1

XapPAaKTCPHBIC ITPU3HAKU U B3aUMOCBA3b NU3YYCHHBIX HOHHTHﬁ, MPUMCHATH
COOTBCTCTBYIOIIHMC TIOHATUA TIpU OINKMCAHUHU CTPOCHHA U CBOMCTB
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HCOPraHMYCCKUX U OPraHUYCCKUX BCUICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XMUMHYECKUX 3HAHUW C MOHATHUSMU U TPEICTABICHUSIMHU
JOPYTUX TPEIMETOB s 0O0Jiee OCO3HAHHOTO MOHWMAHHS W OOBSICHEHUS
CYIIIHOCTU MaTE€pHaJIbHOTO €IMHCTBA MUPA

ChopMupoBaHHOCTH YMEHHUS UCITOJIH30BATh:

3.1

HAaUMEHOBAHUS XMMHYECKHX COEAMHEHHUM MEKIYHAPOAHOTO COKO3a
TeOpeTI/I‘{eCKOﬁ 158 HpHKJI&ZIHOﬁ XUMHUHU U TpI/IBI/IaJIbHBIG Ha3BaHUsA BE€IICCTB,
OTHOCAIIIUXCS K I/I3ylleHHI)IM KiraccamM 0pFaHHq€CKHX 158 HeOpFaHI/I‘IeCKI/IX
COCITMHEHU N

3.2

XUMUYECKYI0 CHUMBOJIMKY JUIS COCTaBICHHS (POpMyNT HEOpPraHUYeCKUX
BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U
CKEJETHbIX) (OpMyJ1 OpraHMYECKUX BEIIECTB

CopMHPOBAHHOCTh YMEHHS KIACCU(DUIIUPOBATD:

4.1

HCOPraHM4eCKUe BCUICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA H
KPUTCPUUN JTA KJ'IaCCI/I(l)I/IKaIII/H/I HN3Yy4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OPraHu4cCKuC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA H
KPUTCPUHN TJIA K.]'IaCCI/I(l)I/IKaI_[I/H/I HN3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

M0 Pa3IMYHBIM TPHU3HAKaM (YHUCITy M COCTaBy DPEardpyroliuX BeEIIEeCTB,
TErIoOBOMY  3(PQEeKTy peakiu, W3MEHEHUIO CTETMEeHEH  OKUCIICHUS
3JIEMEHTOB, 0OPaTHMOCTH PEAKINH, YUaCTHIO KaTaJu3aTropa)

ChopMUpOBaHHOCTE YMEHHUS XapaKTEPH30BaTh JICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) U HOHOB XUMHUYECKHX
aneMeHToB 1 — 4 nepuonoB Ilepuoanueckoit cucremsl .M. MenneneeBa
M HMX BaJICHTHBIC BO3MOXHOCTH, WCIOJb3ysS TMOHATHS S-, p-, O-
AJIEKTPOHHBIE OPOUTAIHN, SHEPTETUYECKIE YPOBHU

ChopmMupoBaHHOCTh yMEHHS OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMHU COEAWHEHUH IO
nepuoaM U rpymam

ChopMupoBaHHOCTh YMEHHSI COCTaBIIATh YPAaBHEHHUSI XUMHUYECKUX
peakiuil U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ IMOCPECACTBOM COCTaBJICHUSA
OJICKTPOHHOI'O OanaHca 3TUX peaKI_[I/Iﬁ

7.2

YpaBHCHUA peaKI_[I/Iﬁ pPa3IMYHBIX THUIIOB, IIOJIHBIC H COKpaH_[éHHBIC
YpaBHCHUA peaKHI/Iﬁ HOHHOI'O 06M6Ha, Y4UThBIBas yCJIOBUS, IIPHU KOTOPBIX
OTHU pCAKIHU UAYT OO0 KOHLA

7.3

peakiuii THAPOJN3a, peakiuil KomIuiekcooOpa3oBaHHUs (HA MpuUMepe
TUAPOKCOKOMILIIEKCOB IIMHKA M aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPCTHBIX IIPUMCPAX XAPAKTCP 3aBHCHUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHu4eCKux COCOUHEHUH OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3HU (G' 151 T['CBSISI/I), B3aUMHOI'O BJIMSHHUA aTOMOB W I'pYIIII
ATOMOB B MOJICKYJIaX, a TAKXKE OT 0COOCHHOCTEH peain3an pasiInIHbIX
MCXaHHU3MOB IIPOTCKAHUS peaKI_II/Iﬁ

8.2

XApaKTCPHBIC XUMHYCCKUC CBOICTBA BEIIECTB COOTBCTCTBYIOIIUMU
OKCIICPUMCHTAMHU U 3aIlTUCAMU ypaBHCHI/Iﬁ XUMHUYCCKUX peaxunﬁ

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCpU30BaTb COCTAB U BayKHEHIIIHE
CBOMCTBA BCIICCTB, IMPUHAMICIKAINUX K OHpGI{GHéHHBIM KilaCCaM H
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rpymnnaM COeIUHEHUH (IMPOCThIe BEUIECTBA, OKCHIBI, THAPOKCUIBI, COJIM;
YTIIEBOJOPOIBI, IPOCThIE APUPBI, CIUPTHI, PEHOJIBI, ANbACTUIBI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(UPBI, KXUPBI, YIIEBOAbI, AMHHBI,
AMHHOKHUCIIOTHI, OSJIKN)

10

ChopMUpOBaHHOCTh yMEHHS MPOBOJAUTH PACUYETHl IO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHSM XHUMHUYECKHX PEAKIHHA C HCIOJb30BAaHHEM
(U3NYECKUX BEITHUNH:

10.1

Macchl (00bEMa, KOIMYeCcTBa BEIIECTBA) MPOAYKTA PEaKIMH, €CIIA OJTHO U3
MCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOpPA C ONPEACIEHHOW MaCCOBOWU
JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET PUMECH)

10.2

MaccoBOM UM 00bEMHOM J10JIM, BBIX0JIa IPOAYKTA PEaKIUU

10.3

TETJIOBOTO 3 deKTa peakiuii

10.4

00BEMHEBIX OTHOIIICHHI T'a30B

10.5

10 HAXOXKJICHUI0 XUMUYECKON (HOPMYIIbI BEIIECTBA

11

Bianenue cucteMoll 3HaHMM O METOJAaX HAYYHOI'O ITO3HAHHWS SIBICHUHI
MIPUPO/IbI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX U yMEHUE NPUMEHSThH
9TH 3HAHUS TPH SKCIEPUMEHTAILHOM HCCIIEOBAaHUM BELIECTB W JUIA
OOBSCHEHUS XUMUYECKHX SBJICHHUI, MMEIOIUX MECTO B MPHUPOJE,
MIPaKTUYECKON JeSITEIbHOCTH YeJIOBEKa U B MIOBCEAHEBHON KU3HU

12

CdopmMupoBaHHOCTH YMEHUS TPUMEHSTH (MCIIOJIb30BATh) 3HAHUS O COCTABE
W CBOMCTBAX BEIIECTB /IS OSKCIEPUMEHTAILHON TMPOBEPKH THIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NpPOTEKaHHs XUMHUECKUX peaKuuid u
MIPOTHO3UPOBAHMUS  BO3MOJKHOCTEH WX  OCYILECTBJICHHUS; CHCTEMHbIE
XMUMHUYECKUE 3HAHUSA JUIsl OOBSCHEHHS M TPOTHO3MPOBAHUS SIBJICHUH,
HMMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOLY; JUIsl MPHUHATUS TPaMOTHBIX
penIeHwuid Mpo0IeM B CUTYallUsIX, CBI3aHHBIX C XUMHUEH

13

ChopmMupoBaHHOCTh YMEHHUS IJIAHUPOBATh M IMPOBOIUTH XUMHYECKUIA
SKCIEPUMEHT (TIOJydeHHEe U H3y4eHHE CBOWCTB HEOPraHUYEeCKHX H
OPraHMYECKHUX BEIIECTB, KAuyeCTBEHHBbIE pEaKIUu YIJIEBOJIOPOJOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOJICOJEPXKAIIUX OPraHUYECKUX BEIIECTB,
pelieHue AKCIEPUMEHTAIbHBIX 3a1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX MU OPraHUYeCKHX BEIIECTB) C COOIIOJCHHUEM IpaBUII
O0e3omacHoro  oOpalieHHs C  BelIeCTBaMHM U J1aOOpaTOPHBIM
obopynoBanueM; (GopMynupoBaTh IENU UCCIEIOBaHUS; NPEICTABIATH B
pa3nuuHOil  (opme pe3ynbTaThl AKCIEPUMEHTAa, aHAJIU3UPOBaTh U
OIICHUBATh UX IOCTOBEPHOCTh

14

ChopMHPOBaHHOCTh YMEHHSI OCYIIECTBILSITH IIEJICHANIPABICHHBIN ITOUCK
XAMHYECKOH MH(OPMAIIMU B Pa3IMYHbIX UCTOYHHUKAX (HaydHas ¥ y4eOHO-
Hay4Has JIUTeparypa, CPeCTBa MacCoBOW MHGpoOpMaIuH, ceTb HTepHET 1
Jpyrue), KPUTUUSCKH aHAJIM3MPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
nepepabaThiBaTh €€ M HCIOJNB30BaTh B COOTBETCTBUU C IOCTABIICHHOU
y4eOHOI1 3a1aueit

15

CchopMHpPOBaHHOCTh ~ YMEHHUS  IPOTHO3UPOBATh, AHAIM3UPOBATh U
OLIEHMBaTh HMHQPOPMAIMIO C TMO3MIMH SKOJOIMYECKOM Oe30macHOCTH
HOCIEACTBUM OBITOBOM M TNPOU3BOJICTBEHHON MAEATENBHOCTH 4YEJIOBEKa,
CBSI3aHHOW ¢ mepepabOTKOW BemiecTB; C(HOPMHUPOBAHHOCTh YMEHHH
0CO3HaBaTh ONACHOCTb BO3/AECHCTBHS Ha )KUBBIE OPraHU3MBI OIPEAEIEHHBIX
BEUIECTB, IIOHMMAs CMBICI [IOKAa3aTeNll IpEeNeNbHOM  JAONYCTUMOM

32




KOHOCHTpAlM, W IIOACHATH Ha MHIpUMEpax CIIOCOOBI YMCHBIICHUA U
IpCAOTBpAIICHHUA UX BPCAHOI'O BO3Z[CI\/JICTBI/ISI Ha OpraHus3Mm 4YCJI0OBCKa
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O

XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crpoenne BemecTtBa. CoBpeMeHHass MOJENb CTPOCHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aTroMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas
KOH(UTyparus atoma. BajeHTHbIEC SJI€KTPOHBI

1.2

[lepnoguueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmeica Ilepuogmyeckoro 3akona .M. MenneneeBa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
nepuoJaM M TpynmnamM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX
BENIECTB, BOJOPOJIHBIX COCTMHEHHH, BBICHIUX OKCUJIOB M THJIPOKCHJIOB

1.3

BaneHnTHOCTh. D1EKTpOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHasl, HOHHAsI, MeTajlInyeckasi, BOJOPO/IHAs)
Y MEeXaHU3MBI €€ 00pa3zoBaHus. MeXMOJEKYIIpHbIEe B3auMoAecTBUsA. BemecTa
MOJIEKYJIIPDHOTO ¥ HEMOJIEKYJISIPHOIO CTpO€HUs. THIBl KPUCTAINIMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIMA KPUCTAIINYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knaccudukamwss ~— XMMHYECKMX — peakiuid B
HEOPraHUYECKOW U OPraHMYeCKON XMMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6

CKopocCThb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

1.7

Tennossie 3G HEKTHI XUMUYECKUX PEAKIIUN. TePMOXUMUYECKUE YPABHCHHS

1.8

OOpatumbie peakiuu. XHUMHYECKoe paBHOBecwe. DakTopbpl, BIUAMIOIIME Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.9

OnekTponuTruieckas aucconuarnysa. CuibHble W ciadbie 3ekTposuThl. Cpena
BOJIHBIX PpAcCTBOPOB BEIECTB: KHCJAas, HEUTpainbHas, IienovyHas. CreneHb
nucconuannu. Peakuuyu HOHHOTO 0OMEHa

1.10

I'aaponus coneit. MonHoe npousBeaeHue Boabl. Bogopoanslii nmokazarens (pH)
pacTBopa

1.11

CriocoObl BeIpakeHHUs KOHIIEHTPALMU PACTBOPOB: MaccoBasi A0JISl paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIIGHTpauus. HachlllleHHble ¢ HEHACBIIICHHbBIC
pacTBOPBI, PACTBOPUMOCTh. Kpucrammoruapatsl

1.12

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu. IloBeneHnue BemieCTB B cpeaax ¢
Ppa3HbIM 3HAYCHUCM pH MeTo b1 QJICKTPOHHOI'O Oaanca

1.13

DNEKTPOIN3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HeOpFaHquCKOﬁ XHUMHHU

2.1

KJ'IaCCI/I(I)I/IKaLII/IH HEOPraHN4YCCKUX COCIUHEHHUM. HOMeHKHaTypa HCOPraHNYCCKUX
BCIICCTB

2.2

XVUMUYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATpWUid, Kalui, KalbIUi,
MarHuii, aqlOMHHHNA, IIUHK, XpOM, >Kele30, MeAb) U HUX coeAuHeHuu. OOmue
CHoCOOBI MOTYYCHHS] METAJUIOB

2.3

XVWMUYECKUE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TaJlOr€HOB, CEphI, a30Ta,
docdopa, yrmepoga W KpeMHHA) M HX  COCOUHEHHWH  (OKCHJIOB,
KHCIIOPOICOAEPIKAIINX KHCIOT, BOJOPOTHBIX COSAMHEHUN )
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I'enetnueckas CBSI3b HCOPraHNn4YC€CKUX BCHICCTB, NPUHAMJIC)KAIUX K PA3JIMYHBIM
Ki1accaM

2.5

##H#Par##H nenTudukanus HeopraHMYecKux coeanHennii. KauectBeHHbie
peakiuy Ha HEOPraHM4ECKHUE BEILECTBA U HOHBI

OCHOBBI OPraHUYEeCKON XUMUH

3.1

OcCHOBHbBIE TOJIOXKEHHSI TEOPUUM XUMHYECKOIO CTPOEHHSI OPraHMYECKUX
coenuHeHuit A.M. ByrtnepoBa. YTiepoaHbIN CKEJIET OpraHu4eCKOW MOJIEKYIIBI.
KpaTtHOCTh XMMHYECKOW CBS3H. S- W P-CBs3H. SP3-, SP2-, SP-THOpMAM3aLUU
opOuTasneii aToMOB yrJjiepo/ia. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHYECKOTO
cTtpoeHus MoJieKyll. ['omostoru. I'omonornyecknii psa. Mzomepus u n3omepsl

3.2

[lonstne o  ¢yHkuuoHanbHOM  rpymme.  OpueHTanuoHHble () EKTHI
3aMECTUTENEH

3.3

[IpencraBnenne o kimaccudukanmu opraHuyueckux BemecTB. HomeHkmaTypa
OPraHWYECKUX COCIMHEHUM (CUCTEMaTHYecKas) W TPUBHUAIBHBIE Ha3BAHUS
Ba)KHEUIIINX MPEJCTABUTENEN KJIACCOB OPTaHUYECKUX BEIIECTB

3.4

CBoOOoIHOpaMKaIbHBIH W HMOHHBIM MexaHu3Mbl peakuuu. Ilonsrue o
Hykseoguie u anekrpoduie. [Ipasuno MapkoBHukoBa. [IpaBusio 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA AJIKAaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pAa3JIOKEHUE, KPEKUHI, Hn3oMepu3anus, ropenue. Ilomyuenue
ankanoB. [{uxioankanbl. Chenmuduka CBOWCTB IMKIOAJIKAHOB C  MaJlbIM
pa3mMepoM nukia. Peaknuy npucoeIMHEeHNs U paANKaIbHOTO 3aMEIEHUS

3.6

AnkeHpl. XMMUYECKHE CBOWMCTBA: PEAKIIMHU MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, TUIPOTATIOTEHUPOBAHUE, TUIpATAIUs), TOPEHUS, OKUCICHUS U
nonuMepu3aiui. [IpomblnuieHHble M JTAOOpAaTOpHBIE CIMOCOOBI  MOJTYYEHHS
QJIKCHOB

3.7

AnkagueHbl. XUMHUYECKHE CBOMCTBA QJKaJUEHOB: PEAKIMU MPUCOCTUHECHUS
(ruppupoBaHHMe, TajJOreHUPOBAHUE), TOpEeHHs U TonuMmepu3aiuu. [lomyuenue
aJIKaIUEHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PeakIMy MPHUCOEAUHEHHUs (TraJoreHUpPOBaHUE,
TUAPUPOBAHUE, THUIpATallks, THIPOraJIOTeHUPOBAHUE) KaK CIOCOO MOJTyYeHHS
MOJIMMEPOB M JAPYrHX IMOJE3HBIX MPOAYKTOB. Peakuuu 3amenienus. [openue
aleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU IS CBAPKH U PE3KU
meTayioB. [IpumeHenue aneruieHa

3.9

Apenbl. XuMHUYECKHE CBOICTBa O€H30J1a: peakUUH  AIEKTPO(GUIBHOTO
3aMelleHus, NpUcoenuHeHuss (TUIpUpPOBaHME, TalloreHupoBaHue). Peakius
ropenusi. OCOOEHHOCTH XHMHYECKUX CBOWCTB Toiiyona. llomyuenuwe OeH3oa.
Oco0OeHHOCTH XMMHMYECKUX CBOHCTB cTHposia. llomumepusanust crupoia.
CriocoOblI MosTyueHus: 1 IPUMEHEHUE apOMaTHYECKUX YTIIEBOA0POIOB

3.10

CHI/IpTLI. Hpe,[[eJ'ILHLIC OJJHOATOMHBIC  CIIMPTHI. XHUMHYECKHE CBOMCTBA:
B3aHMMOJICHCTBHE C HaTpuem KakK croco0 YCTAaHOBJICHUSA HaJIn4aus
TUAPOKCOT'PYIIIHI, C TaJIOTCHOBOAOPOAaMU KakK croco0 MOJIYUYCHU A
paCTBOpHTeHeﬁ, BHYTPHU- U MCKMOJICKYJIApHAas ACTUApAaTaAls. Peakuus r OpCHUSL.
HonyquI/Ie OTaHOJIa: pCaKuus 6p0)KeHI/I$I TJIFOKO3bI, THUApaTalud 3STUJICHA.
OTUIICHTIUKOIIb U MIMOCPUH KaK MPCACTABUTCIIN MPEACIIbHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®enon. XumMudeckne CBOicTBa (eHoNa (peakiuu ¢ HATPUEM, THAPOKCHIIOM
Hatpusi, Opomom). Ilonydenne penona
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3.12

Anbnerunpl. XuMUYECKHE CBOMCTBA IPENENIbHBIX ANBIETUIOB: TMAPUPOBAHUE;
KayeCTBEHHBIE PEAKLUUMU Ha KapOOHWIBHYIO Tpymnmy (peakuusi «cepeOpsHOoro
3epkana», B3aumojeiictue ¢ rugpokcugoM meau (). Ilomyuenue npenenbHbIX
aIbJIETUJIOB: OKHCIEHUE CIUPTOB, TUApaTalus aueTWIeHa. ALETOH Kak
npeAcTaBUTeNIb KeTOHOB. OCOOCHHOCTH PEAKLIMU OKUCIICHUS alleTOHA

3.13

KapOonoBbie KHCIOTBI. XHMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCITOT. OCOOEHHOCTH XUMHYECKIX CBOMCTB MyPaBbHUHOM KUCIIOTHI.
[Tonyyenue mpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT: OKHCIICHUE
AJIKaHOB, AJKEHOB, NEPBUYHBIX CIUPTOB, aJbJCTHAOB. BpICmine npenenbHble U
HEeTpe/IelIbHbIE KapOOHOBBIE KUCIIOTHI

3.14

Cnoxuple »3¢upsl u xKupbl. CrHocoObl MOJNYYEHUS CIOXHBIX 3(QUPOB.
Obpatumocts peakuuu dtepuduxanuu. IlpumeHnenue cnoxHeIX 3QuUpoB B
MUIIEBOM M mapproMepHON NpOMBIIIIEHHOCTH. JKupbl Kak CIOKHbIE 3(HUpPbI
[JIMLEPUHA W BBICHIMX KapOOHOBBIX KHCIOT. XMMHMUYECKHE CBOWMCTBA >KHPOB:
TUPUPOBAHUE, OKHUCIIEHHE. ['MIponu3, WiIM OMBUIEHHE, XHPOB KaK CHOC00
MIPOMBIIIJIEHHOTO TOJYY€HHUs COJIe BBICIIMX KapOOHOBBIX KHCIOT. MbLIa Kak
COJIM BBICIIUX KAPOOHOBBIX KUCIIOT

3.15

XVWMHYECKUE CBOMCTBA TJIFOKO3BI: PEAKIUM C Yy4aCTHEM CIHUPTOBBIX U
aNBJACTUIHON TPYNI W MOJIOYHOKHCIIOE OpokeHnue. [IpuMeHeHHe TIroKO3bI, e
3HAUCHUE B JKU3HEICATCIILHOCTH Opranu3Ma. J{ncaxapuapl: caxapo3a, MaibTo3a.
BoccranapnuBarorme ©W  HEBOCCTAaHABJIMBAIONIME JUCaXapuabl. [ Waposu3
mucaxapuoB. [lomwcaxapuasl: Kpaxmai, riukoreH. CTpoeHHe MaKpOMOJCKYJ
Kpaxmayia, TJMKOTeHa M LeJUTIoIo3bl. (Du3nyeckue CBOWCTBA Kpaxmalia |
[IEJUTFOIO3bl.  XHWMHMYECKHE CBOWCTBA Kpaxmaja: THIPOJIM3, KadeCTBEHHas
peakmus ¢ MoJoM. XMMHUYECKHE CBOWCTBA IEJUIIONIO3BI: THIAPOJIU3, TOJyYeHUE
a¢upoB 1emmroNo3bl.  [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN MIEIK)

3.16

AMUHBI. AMUHBI KaK OpraHM4e€CKUE€ OCHOBAHMS: PEAKIMU C BOJOMH, KUCIOTaMH,
peakmus TOpPEeHHS. AHWIWH KakK IIPEACTaBUTEIIb apPOMATHYECKHMX AaMHUHOB.
XWMHUYECKHE CBOWMCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOW, okwucieHue. [lodydeHue aMUHOB aJKWJIMPOBAHMEM aMMHakKa |
BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX YTIIEBOJIOPOIOB

3.17

AMUHOKHCIIOTBI U OCJNKH. AMHHOKHCIOTHI Kak aM(pOTEpHbIC OpPraHHYCCKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBI, OOpasyroliue OCIKH. XHUMHUYCCKUE
CBOWCTBA OEJIKOB: THIPOJIU3, JICHATYpAIlHs, KAYeCTBEHHBIC (IIBETHBIC) PEAKIIMU
Ha OeNKu

3.18

CtpoeHue M CTPYKTypa MOJMMEPOB. 3aBHUCHUMOCTh CBOWCTB TMOJMMEPOB OT
cTpoeHus: Moyiekyn. OCHOBHbIE CIOCOOBI TMOJYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHCHUI: peakIMK TOJIMMEpHU3allii U TOoJuKOHaeHcanuu. Kiaccudukamnus
BOJIOKOH

3.19

##HPar### nenTudukanus opraHnyeckux coequHeHuit. Pemenue
9KCIEPUMEHTAJIbHBIX 337a4 Ha paClIO3HABAaHUE OPraHUYECKHUX BEIIECTB

3.20

I'eneTnueckas CBS3b MCKAY KIIaCCaAMH OPraHUYICCKUX COCIUHEHUN

XUMHUS U )KU3Hb

4.1

Xumusi B TOBceAHEBHOM »xm3Hu. IlpaBuna OGe3omacHOW pabOTBl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEII[ECTBAMH, CPEICTBAMH OBITOBON XUMHUH

4.2

XuMus U 310poBbe. XUMHS B METUIMHE. XUMUS U CEJIBCKOE XO35UCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHS U SHEpPreTHKa: MPUPOJHBIM M MONYTHHIM HedTIHOH
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rasel, UX cOCTaB U ucnoib3oBanue. CocraB HeTH U e€ nepepaboTKa (IPUPOIHbIE
VCTOYHMKH YTJIEBOJOPOOB)

XUMHUS U DKOJOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpelbl U €ro
nocnenctBusi. Oxpana rumapocdepsl, mouBbl, atMochepsl, Gruopsl U dayHsl OT

4.3 XAMHYECKOTO 3arpsi3HeHus. [IpoGiema OTXOIOB M IMOOOYHBIX IMPOIYKTOB.
ANbTepHATHUBHBIC HCTOYHUKU YHEPTUH
OOmue mpencTaBiICHUsI O MPOMBIIUICHHBIX CIIOCO0aX TMOMYYCHHS] XUMHYECKUX
BEIIECTB (HAa TpUMEpe IMPOW3BOJICTBA aMMHAaKa, CEPHOW KUCIOThI). UE€pHas u

4.4 nBetHas ~ Metauryprus. CTEKJIO0O W CWIMKATHasT  MPOMBIILIEHHOCTb.
[MpombiienHass  opranudeckas  xumus.  CheIpb€ Il OpraHUYecKOM
MTPOMBIIIIJICHHOCTH

5 Hi#HtPar#H### Tunbpl pacu€THBIX 3a7a4

#H##Par#H##Pacu€Tpl Macchl BEIECTBA WM 00BEMA Ta30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEILIECTBA, Macce UM 00bEMY OJTHOTO U3 YUYAaCTBYIOIINX B PEAKIIUI
BEIIECTB

5.2 ###Par###PacuéTel TEII0BOrO 3PQeKTa peakiuu

5.3 ###Par###PacuéTel 00bEMHBIX OTHOIIEHUN T'a30B MMPH XUMUYECKUX PEAKIMIX

54 #H#Par#H#PacuéTe Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB

' peaxiuu, eclid OJTHO U3 BELECTB AAHO B U30BITKE (MMEET MPUMECH )

55 #H#Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIX0/1a IPOIYKTA PEAKIIUU
OT TEOPETUIECCKH BO3MOKHOTO
#H##Par#H#PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,

5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PacTBOpa C OMPEICIEHHON MacCOBOM J10JI€H
PacTBOPEHHOTO BEIIECTBA

57 #H##Par#H##PacdéThl ¢ NCNOJIB30BaHUEM TTOHATHH «MacCOBast A0JIsD», «MOJISIpHAs
KOHLIEHTPALUS», «PACTBOPUMOCTH
#H##Par#H#HaxoxneHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10

5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, MU O

IPOJIYKTaM CrOpaHHs
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., OOmecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 kmace/ I'abpuensia O.C., O0mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumuss Metoauueckoe nocooue — 6a3oBblil ypOBEHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TECTaX, 3aa4ax, ynpaxHeHusax. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KontposasHbie u
MpOBEpOUHbIe pabOThI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HactonbHas kaura amst
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kHuTa 17151
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemetos, N.I.OcTtpoymoBa «3agaun mo XUMHUH U CITOCOOBI X
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. lenucoa «Xumus 11 kimacc moypounsie mwiansl mo yaeouuky O.C.I"abpuensHa,
I".I".JIeicoBoi» - Bonrorpamy Yuurens 2018ro.

8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 kimace», - M.: Dx3amen, 2019r.
9. O.C.I'abpuensn, N.I".octpoyMoB « XMMHUUYECKHI SKCTIEPUMEHT B TiIKoJe 11 kmace»; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://www.chemnet.ru I'azeta «Xumust» 1 caiiT 1y1s1 yaurens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Equnas xomnekius LIOP: IIpeamerHas KoUIeKIMs « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Kotekius Poccuiickoro o01ieo0pa3oBareib-HOTO TopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onuMinana mKOJIbHUKOB 110 XUMUN
http://chem.rusolymp.ru Opranudeckast XuMUsL: SJICKTPOHHBINA YUCOHHK [T CPEIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIH YUeOHHK

http://www hemi.nsu.ru OTKpbITHI#H KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHuroHHas: OTUMIHA/A 10 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
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