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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomero o6pazoBanuss(P@OII COO), npeacraBineHHbIX B PenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. UM3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOUMYIO JIISl afanTalii UX K OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKH3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpod obecrneynBaeT MOJy4YeHUe
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ IpeAycMaTpuBaeT  ONpe/eleHue:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0O0ydaroluxcsi B paMKax HUTOroBOM arrectauMu B (OpME €IUHOIrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro il U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Mejded U 3aJad H3yuyeHHUs IpeaMera Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
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(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAK)XXE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOMIETroCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IPEILyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOy4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO o0O0uiero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/IepP)KaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas JI0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0yueHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOro U yriIyOoJE€HHOTO YpOBHEH B cucTeMe qu(GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE cpesiHero oOImiero oopa3oBaHusl XUMHUS Ha YPOBHE YriayOJEHHOTIO M3y4yeHUs HalpaBlieH
Ha peajlu3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM TIOJIYYEHUS XHMHUYECKOTO
o0pa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3ydYeHHE TMpeaMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pAacUIUpEeHue U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHUs B OpraHu3anusax npodeccuonanbHoro odpazoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HAa PELICHUE 337a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTUS 00ydaromuxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTOo
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHS» Ha YpPOBHE YriyOIE€HHOTO M3Y4YEHHUS SIBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckast xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY NMpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEHUS MPEMETa.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO U3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MMOJIydaeT OMpPEeIEHHOE TEOPETUUYECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTaX H
CBOMCTBaX UX COCJAMHEHUN HAa OCHOBE PACHIMPEHUS U YriyOJeHHs MPEACTaBICHUN O CTPOSCHUU
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PeaKllMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[lepuoanyeckoit  CUCTEMBbl ~ XUMHUYECKHX  JJIEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUsS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€¢ oOpa3oBaHusa. V3yueHue THUIOB peakUuil JOMOIHSETCS
(bopMupoBaHHEM MPEICTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMHM PEAaKLIMOHHOMN



CIOCOOHOCTH COCTMHEHUH yaenseTcss 0co0oe BHUMaHHUE BoIpocaM 00 31eKTpOHHBIX 3¢ dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPEeaKLHi.
Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3yUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOTOJHEHUH K 00lIel cucTeMe MPEeAMETHBIX 3HaHUI) OKa3bIBAalOT BIMSHUE CMEXHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeAMETa s KIACCOB XHMMKO-(PHU3NYECKOIO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia mo OOme XUMUH.
[Ipu w3yueHunm mnpeaMeTa B IAAHHOM Ciydae akLIEHT OyJeT c/aenaH Ha OOIIHOCTh METOJIOB
[I03HaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHas Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOESHUH BEILIECTB U APYroe€.
B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo poduis
OoJIbIIUIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00jiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOMSAT, K IpPUMEPYy, TaKHE€ CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHIbI, OEJKU, YIJeBOJbl, HyKIEHMHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIy’KaT OCHOBOM JJIsl U3y4€HUs CYLTHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHNUS, TUIIEBAPEHUSI.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUHN U3ydeHUe MpeaMera
«XUMHS» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4EOHBIMHU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.
[Ipn u3ydeHun ydueOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amaueid
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHMHM KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON [JEATEIbHOCTHM YEJIOBEKa U OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTYyphl. Pelienue 3Toil 3aiaun Ha YriayOJI€HHOM YpPOBHE H3y4YEHHS
MpeaMeTa NpearoiaraeT peain3annio TakuX HeeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylieil poiau B 00ecreyeHNH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEILICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B dbopmMHpOBaHUH
MHPOBO33PEHUS U 00IeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEE;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAIUX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYyYHOH KapTUHbI Mupa: (yHIAMEHTAIbHBIX TOHATHUN, 3aKOHOB H
TEOPUl XUMHUH, COBPEMEHHBIX MPEACTABICHHN O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MMPOTEKAaHUS XUMHUYECKHX
peakuuii, 0 XUMHYEeCKOM PaBHOBECHHM, PaCTBOPAxX M AMCIEPCHBIX cHCcTeMax, 00 o0mux
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYy4alOIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU

CUCTEMHBIX XHMHUYECKUX 3HAHUH Ui OOBSCHEHHWS KIIOYEBBIX HIeH U Mpobdiem
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COBPEMEHHOM XUMUH, A1 OOBSCHEHUS M IPOTHOZUPOBAHMS SIBICHHUN, HMEIOIIMX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pELICHHs MNpoOjeM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAIW3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW C XWUMHYECKUM MPOU3BOJCTBOM, HCIOJB30BAHUEM U TEepepadOTKOI
BEILIECTB;

yrIIyOJieHHe TPENCTaBICHUH O HAyYHBIX METOJaX IIO3HAaHUS, HEOOXOIUMBIX JUIs
nprOOpPETEeHUs] YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HMEIOIIUX MECTO B IPUPOJE, B IPAKTUYECKOM JEATEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnane peanuzanuM NepBOOYEPEAHBIX BOCHHUTATENbHBIX M pa3BUBAIOIIMX (QYHKUUN

IIEJIOCTHOM CHUCTEMBI CpPEIHEro OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh IMTPUOOPETAIOT TAKHUE 1I€JIM U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SBJICHUM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHUIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMo0O0pa30BaHUIO U HENPEpPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIIELIHOM
npodeccuoHaIbHON M OO0IECTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHpOBaHHE YMEHMM M HaBBIKOB Pa3yMHOTO MPUPOJOIONIb30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  NpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 gaca (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
opranuyeckux BemniecTs. [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 kiaccupuKkanuu OpraHUdecKux BemecTs. [loHsaTue o QyHKIMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE 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 (IJIaBiieHHe, OOyIJIMBaHME U TOPEHHe),
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 yrneposa, 6-cBsa3b. @U3MuECKUe CBOICTBA AJIKAHOB.

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

Haxosxnenue B npupojae. CriocoObl OJy4eHUs U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

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 CBOMICTBAa: pEAKIMM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoOB  (CONPsDKEHHBIC,  M30JHPOBAHHBIE,
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, JUMEpPU3aLUd U TPUMEpPHU3ALUU, OKUCIeHUa. 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 TOMOJIOroB OeH3ona. [Ipeacrapnenue 00 OpUEHTHPYIOIIEM JICHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS UM NPUMEHEHHE  apoMaTHYeCKUX
YTJI€BOAOPOIOB.

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

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. 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.

OKCIIepUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M MX IPEBpALCHUH: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajds, B3aUMOJEHCTBME aleTHJIeHa C aMMHAa4yHbIM pPACTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oO0pasnamu IjIacTMacc, KaydyKoB M PE3HHbBI, MOJECIUPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonorudeckuii psj, oduas popmyna, H30Mepus, 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. [[efiCTBME 3TaHOJA M METaHOJa HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



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

MHoOroaroMHble CIUPTHI — 3TUJICHTVIMKOJb W [HIepuH. Du3nueckrue W XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranu3m desnoBeka. CriocoObl MoJIydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNUHEHHS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl TOJSydeHUs U NMPUMEHEHHUE abJeTHIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACbHBIX KapOOHOBBIX KHUCIOT. BomOpomHbIE CBS3M MEXIYy MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOrooOpazre kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue U XMMHUYECKHE CBOICTBA UPOB: THAPOJIU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noyiucaxapuabl). MoHocaxapuzpl: TIOK03a, (pyKTO3a, TajakTo3a, pubo3a, ne30Kcupubdo3a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOE OpoxkeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HAUYEHHWE B IKU3HEACATEIHbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxman, TJIIMKOT€H M 1emnono3a. CTpoeHue MakpOMOJEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIU3, MOTydeHre d(HUPOoB 1euTi003bl. [IoHITHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIupTa B albJEeTWJ] Ha PACKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCIICHHE STHJIOBOTO CIHUPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ runpokcusiom meau(ll), xummuueckue cBOMCTBa pacTBOPA YKCYCHOM KHUCIIOTHI, B3aUMOJECHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukanus aMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
anupaTHISCKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJKWJIMPOBAHHUE, B3aUMOJICUCTBUE TMEPBUYHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONH aKHIIaMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHuiauH. CrocoObl MOJMYYCHHS W TPUMEHEHHE amu(aTUdecKux
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
AMHUHOKHUCIIOT: TJIMIMH, ajaHuH. OHU3nuecKkue CBOMCTBA aMHHOKUCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KakK aM(pOTEpHBIX OPraHUYECKUX COEAUHEHUN, peakius MOJMKOHACHCAIUY,
oOpa3oBaHue NENTUAHON CBA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWMCTBa OEJNKOB: THIPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakluu Ha
OeIKH.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB U HX IMPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPU HArpeBaHHUHU, LIBETHBIE PEeaKIUU Ha OCNKH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEpKalllue OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3AlH, CpeAHss MoJieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noynusTHIIeHTepedTanar). YTuim3anus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



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 MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT 1o Macce (00BbEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpe/IeNICHUE JI0JIU BBIXOJA MPOJIYKTa peakuu OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUH, MPUHSTHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, IJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJa, SHEPreTHYECKHUI
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN W TETepOTPO(HBIA THUIT TUTaHUS, OpoxeHWe, (OTOCHHTE3, NbIXaHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX 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 dJIeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTypaly HOHOB. DIIEKTPOOTPHULIATEIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPyINaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
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U JUIMHA CBs3U. 110JIIpHOCTB, HAIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHble
cBA3u. BonopoaHas cBsA3b. MeEXMOEKYIIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHMEM (Ha IpPUMEpPE COEAUHEHMM 3JEMEHTOB BTOPOIO
nepuoaa).

[IpencraBineHre O KOMIUIEKCHBIX coenunHeHusix. CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI KPUCTAJNIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o qucnepcHbIx cuctemax. MctuHHbIe pacTBOpBI. lIpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPAlMM pPAacTBOPOB: MaccoBas [JOJs BEIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpauus. HacpllleHHBle W HEHACBIIIEHHBIE  PACTBOPBHI,
pacTBOopuMOCTh. KpucTtammoruaparsl.

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

Knaccudukanus XuMHUECKUX PEaKIUil B HEOPraHUYECKON U OPraHu4ecKOd XUMHUH. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPACHUS SHEPIHMHU MPU XUMUYECKUX
peakuusix. Ternobie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH PEaKINH, €€ 3aBUCUMOCTb OT pPa3InyHbIX (pakTopoB. ['oMoreHHbIE
U reTeporeHHsle peakunu. Katanns u kataam3aTtopsl.

O6patumbie © HeoOpaTUMBIE peakIMUu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIONIME HA IOJOXEHUE XWUMHYECKOTO PABHOBECHS:
TEMIIEpaTypa, JABJICHHE U KOHILIEHTPALMM BEIIECTB, y4acTBYOIIMX B peakuuu. [Ipuamun Jle
[laTenbe.

OnektponuTtnueckas auccouuanus. CuibHble W crnadble  31eKTpoiuThl. CreneHb
muccormanuu. Cpeaa BOJOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAsl, mienovyHas. Bogopoanslit
nokazatenb (PH) pactBopa. ['maponus coneit. Peakunu noHHoTO 0OMEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB U HUX IPEBPALICHUI: pa3lIoKEHUE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUU KATalW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHHe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu U
MO0JIOKEHUE XUMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

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

Bognopoa. Ilonydenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKkUMU C METAlJIaMU U
HEMETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, CocoObl MOTydeHUs, PU3MUECKUE M XUMHUYECKHE
cBoricTBa. ['amoreHoBoopoAbl. BakHellne KUCIOPOACOIEPKAIIUE COCAUHEHMS TaJIOTCHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TajloreHoB. [IpuMeHeHne rajoreHoB u
UX COCIMHECHUM.
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Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
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. HaxoxneHwe B Tpupoae, CIOCOOBI TONydeHHs, (U3HUECKHEe W XUMUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupojie, CrocoObl MONTy4YeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUYECKHE CBOMCTBA TPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepomoM. Oxcupn yriaepona(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €r0 COEAMHEHUI.

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

[Tonoxxenne metamioB B [lepuoanyueckoi cucTeMe XUMHUYECKUX AIeMeHTOB. OCcoOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPTUs, MUPOMETALTyprus, JeKkTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusndeckue U XMuMUYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHni. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
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 XUMHYECKHE CBOWCTBA Mapraiia M €ro COeIWHEHUH. Baxueiimne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE 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.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH/IA IMHKA, TUIPOKCOKOMIUICKCH IMHKA. [IprMeHeHne MMHKa U €ro COeTMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUu «MeTajibl Y CIUIaBbl», B3aUMOJCWUCTBHE IICIIOYHBIX W IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE TUIPOKCHIOB AIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHOJIb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuabl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIEeCTB HMMEeT MpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUU BEIIECTBA B PAacCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTJAECIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usuka: marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

Buonorus: kierka, oOpraHusM, OSKOCHCTeMa, Owocdepa, MeTaboiM3M, MakKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTIUBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, JJIEKTPOHHAS! TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJO0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOy4YeHMIO; TOTOBHOCTh U  CHOCOOHOCTh  OOYyYaroIIHUXCs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUD» OTpakaroT cPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JIEATEIbHOCTH 00yJaronxcs B Mpolecce peaan3aluuu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOPMAax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

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

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTUX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXKEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU M TMPAKTUUECKOTO MPUIOKECHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMaHUS LIEHHOCTEH 310poBoro u Oe3zomacHOro o6pas3a >KHW3HH, HEOOXOIMMOCTHU
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 TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPOoecCUuil pa3InyHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peayn3anii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMiie;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

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

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

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

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B TMO3HAHUM TMPUPOJIHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
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aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, 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 cneumbm(y MCTOJO0B IMMO3HAaHUsA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/ISI, BCIIECTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHble  JedcTBHs  (MO3HABaTelbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHUBEpPCAIbHbIC y4eOHBIC MICHWCTBUS B IIO3HABATEIBHOU W
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUSI:

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

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

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JOTUYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB M XUMUYECKUX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

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

MOJICIIN, Hp606pa30BBIBaTB MOZICIILHBIC IPCACTABJICHUA — XUMHYECKUM 3HAK (CI/IMBOJ'I) 9JICMCHTA,
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XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 337134, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJI0OB HAYYHOT'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSITEIIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YYCHHYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBIN OTUYET O MPOAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

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

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

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KAauecTBE CpPEACTBA IpH paboTe C XUMHUYECKOM
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJIYYCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHUS IO3UILIUN B XOJ€ 06CY)KILCHI/I$I 1 0OMEHa MHCHHSIMHU.
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Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIESITETHPHOCTH HAa OCHOBE CAaMOAHAIIN3a M CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XUMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHWs BKIIOUAIOT crenupUyYecKue I yueOHOTro mpeaMera
«XVMHS» HaydHbl€ 3HAHUS, YMEHMSI U CIHOCOOBI JNEHCTBUIl MO OCBOEHMIO, MHTEPIpPETALUU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IMPUMCHCHHIO
3HaHUN B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XUMHUH HOPCIMETHBIC PE3YIbTAaThl MPEACTABICHBI 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 00eCTIeYeHHH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
perieHur MmpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHAJIBLHOTO MPHUPOIOTIOIL30BaHuUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YellioBeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUA aTOMa, TMOpUIN3alUsi aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, CTPYKTypHble (QopMyibl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30Mepbl, TOMOJIOTHYECKUN psAT, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHWYECKHUE COEAMHEHUS, MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuii 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHUPOBO33PEHUECKHE 3HAHHUA, JIEKAIIWE B OCHOBE MOHMMAaHUs
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIUH, TEPMOJUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKAHUS, O B3aMMHOM BIUSHUM aTOMOB U TPYII aTOMOB B MOJEKylTaX (MHAYKTUBHBIH U

Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,
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cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOIMX Hay4YHbIX MPUHIUIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
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 CKEJIETHBIX) (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 |
COKpanIéHHBIX 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 ONpeAeIEHHOMY KIIacCy/TpyIie COeANHEHNH, TaBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTWJieH, TOJIyod,
[JIMLEPUH, OJTUJICHIJINKONb, (eHosn, Qopmanpaeruy, areranbIerus, AaueToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JpYyrue);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAETATh BHJA XUMHYECKOW CBSI3U B OpPraHHUYECKUX
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 YMEHMH XapaKTEepHU30BaThb COCTaB, CTPOCHHE, (UINUYECKHE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTFOCTPUPOBATh T'€HETHUYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHYECKUX 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 TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

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

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM 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 U3yYEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKLIUii;
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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 MaTepUAIbHOTO €AMHCTBA MHUPA, MCIIOJIb30BAaTh CUCTEMHBIC 3HAHHS MO
OpPraHu4ecKOi XUMHHU JJIs1 OOBSICHEHHUS W MPOTHO3UPOBAHUS SIBICHHUM, MMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJIb30BaHUEM (U3UYECKUX BETUYMH (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 ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBAThH, aHAIM3UPOBATh U OICHUBATH C TO3UIIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS 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
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB M KHUCIOPOJICOJAEPKAIIUX OPTaHWYECKHX BEIIECTB,
peleHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHWIO OPTraHUYECKUX BEIIECTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obopynoBanuemM, (HopMyIHpOBATh IIENb HMCCICIOBAHUS, TMPEICTABISATH B Pa3IMIHON (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)KAIOIIeH HPUPOIHON 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 3PEHHS COOTHOIIEHUS 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 aHAIM3UPOBATh XHUMHUYECKYIO
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 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroiiue
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, WOH, MOJCKYyJa, BaJCHTHOCThb, OJJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SNEKTPOJUTHYECKAs JUCCOLMALMsA, CTENEeHb AUCCOLUMALMH, BOJAOPOAHBIA  MOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranu, nepuoauyeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYUHHOCTA U CHCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NMpPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pacTBOpax MW  JUCIHEPCHBIX  CHCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00IKX HAYYHBIX TPUHITAIIAX XUMHYECKOTO MPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHYECKOW CBs3M (KOBaJEHTHAs, MOHHAs, METa/INYecKas,
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 KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCICHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenzaeneeBa U JEMOHCTPHUPOBATH €r0  CHCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYID U
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIE€TUUYECKUE YPOBHU», «QHEPreTUUYECKUE NOLYPOBHWY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEIMHEHUH 10 niepuoaaM U rpynnaMm llepuoauueckoit cucremsl . . MeHnneneeBa, BaJICHTHbIE
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 HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

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

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuMii ¢ y4ETOM MX DHEPreTHYECKUX XAPAKTEPHUCTHK, 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 PEAKIIUHU, JIeXKaIlle 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 BJIAJACHHS CUCTEMOM 3HAHUIN O METO/IaX HAyYHOTO MO3HAHUS SIBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAHUM BEIIECTB U IS OOBSCHEHUS XUMHUYECKHX SIBJICHMIH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPEJICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB i 0ojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA 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 BEIIECTBA, MAacce UM 00bEMY OJIHOTO 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 U3 UCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOpA C ONPEAEIEHHOM
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
AKCIEPUMEHT (TMPOBEACHUE PeaKlUii HOHHOTO 0OMeHa, MOATBEPKICHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o Temam «Mertamibe» u «Hemetamisl») ¢ coOmroeHneM IpaBHil
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBeJICHUsT B OBITY M TPYIOBOW JAEATENBHOCTH B IENSAX COXPAaHEHHsS CBOETO 3JI0POBbs,
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(hOpPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, repepadaTeiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.

Cucrema OLCHKHU JOCTUIKCHUS IIVIAHUPYEMBIX MIPEAMETHBIX PE3YJAbTATOB

XUMUA

Kpurepuii oueHKH YCTHOIO OTBeTa

OtmeTka «5»: OTBET MOJHBIN U PaBUJIbHBIA HA OCHOBAHUU M3YUYEHHBIX TEOPUIl; MaTepHual
U3JI0’KEH B ONPEEIEHHON JIOTHYECKON MOCIe0BaTENbHOCTH, IUTEPATYPHBIM SI3BIKOM: OTBET
CaMOCTOSITEIIBHBIM.

OtMmeTKa «4»: OTBET MOJHBIA U TPAaBUJIBHBIN HA OCHOBAHWH W3YYEHHBIX TEOPHIL; MaTepHAIl
U3JI0’KEH B ONpeAeSICHHON JIOrM4eCKON OCIIe10BaTENbHOCTH, IPH 3TOM JIOMYIIEHbI IBE-TPU
HECYIIECTBEHHBICOINOKHY, UCTPAaBIEHHbIE IO TPEOOBAHUIO YUUTETIS.

OtmeTKka «3»: OTBET MOJHBIN, HO TPU 3TOM JIOMYIIEHa CYIIECTBEHHAs OMNOKa, UJIM HETOJIHbIH,
HECBSI3HBIN.

OTMeTka «2»: Ipu OTBETE OOHAPY)KEHO HEOHUMAaHME yJallUMCsl OCHOBHOTO COJIEpKaHUs
y4eOHOro MaTepHaia Win JOMYIIEHbl CYyLIECTBEHHbIE OIINOKH, KOTOPBIE yJalllUIiCsl HE CMOT
UCIIPABUTH IIPU HABOJALIMX BOIPOCAXYUUTEIIS.

OueHKH BBINOJTHEHHUS MPAKTHYECKOI0 3aJaHUSA:

O1eHKa SKCIIEpUMEHTAIbHBIX YMEHHH (B IIpOLIECCe BBHINOIHEHUS MPAKTHUECKUX PaboT 1o
WHCTPYKITUH)

[IpakTnyeckue paboThl 10 XMMUHU BBINOJIHAIOTCS B TETPAAAX Ul IPAKTUYECKUX padoT. [Ipu
OLIEHUBaHUM OTYETA I10 BBIIOJHEHUIO ITPAKTUYECKON paboThl 0c000€ BHUMAaHME YeseTcs
KAa4eCTBY U IIOJIHOTE CaAMOCTOSTEIbHBIX BBIBOJOB YUECHHUKA.

KonnuecTBo npakTuueckux padboT ONpeaesieHo B IpOorpaMMe.

B Teuenune yueOHOTO rosa TeTpaau Uil MpakKTUYECKUX paboOT XpaHUTCS B LIKOJIE.

OtmeTka «5»:

. OKCIEpPUMEHT BBIIOJIHEH MOJTHOCTHI0. ClienaHbl paBUIIbHbIE HAOII0IEHUS U BBIBOIBI,
. 9KCIEPUMEHT OCYILECTBJICH 10 IJIaHy, C YYETOM TEXHUKU 0€30M1aCHOCTH U IIPaBUII
paloThI C BellecTBaMH U Ipubopamu,

. IIPOSIBJICHBI OPraHU3aLMOHHO-TPYIOBbIE YMEHUS (IIOAAECP>KUBAETCS YUCTOTA paboUero
MeCTa, HOPS/I0K Ha CTOJIE, SKOHOMHO HUCIOJIb3YIOTCSl PEAKTUBBI).

. Jlomy1ieHsl He 6oJiee AByX HECYLLIECTBEHHBIX OIIUMOOK IpU 0(hOpMIIEHUU pabOThI.
OtmeTka «4»:

. paloTa BBINOJIHEHA, C/AETaHbl IPaBUIbHbIEC HAOIIOCHUS U BBIBO/IbI: SKCIIEPUMEHT
BBITOJIHEH HETIOJIHO MIJIM HaOJII0Ial0TCs HECYIIECTBEHHBIE OUIMOKH B paboTe ¢ BElleCTBaMH U
npubopamu.

OtmeTka «3»:

. OTBET HETOJIHBIN, paboTa BHIMOIHEHA MPAaBUIILHO HE MEHEe, YeM HAIOJIOBUHY, OMYyIEeHa
CyIIEeCTBEHHas OInOKa (B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0opmIIeHUH paboTsl, o Th
npu padoTe ¢ BelecTBaMu U MpUOOpaMu), KOTOPYIO yJalUiics HCIPaBIIsieT Mo TPeOOBaHUIO
yumrens. Jlomyckaercst opopmieHne paboTsl 06e3 3annucu ypaBHEHHH peakiui.
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. DKCIIEpUMEHT MOJTHOCTHIO BBINOJIHEH B COOTBETCTBUU C MHCTPYKLUSAMHU U ITpaBUJIaMU
TEXHUKH 0€30MaCHOCTH, HO paboTa He oopMIICHA.

OtmeTka «2»:

. BrinosiHeHO MeHee N0JIOBUHBI PadOThI;

. JIOTYIIECHBI JIBE WK 00Jiee CYIECTBEHHbIE OIMOKH B X0OJ€ SKCIIEPUMEHTA, B
o0bsicHeHuH, B opopmiiernu padoTsl, o Th mpu pabore ¢ BemecTBaMu u mpuOOpaMu), KOTOPbIE
yUaluiicss He MOXKET UCIIPABUTb.

OTtpaboTKa MpakTHUECKUX padOT HE MPEIyCMATPHUBACTCS IPU OTCYTCTBUH y4aIlerocs: Ha
MIpaKTU4ECKOU padoTe.

B ucKiounTeNbHBIX CIy4asX IpU OTCYTCTBUU YYAIIEToCs M0 YBaXXUTEJIbHBIM IpUYMHAM
YUUTEIb MOXET NPEJOCTaBUTh BO3MOYKHOCTD BBIIIOJHUTH PAKTUYECKYIO paboTYy.

OneHka yMEHUH pelaTh 3KCIepUMEHTAIbHbIE 33/1a4M(B MPOLIECCE BBHIIOTHEHUS MPAKTUYECKUX
paboT MO MHCTPYKIIUH).

[Ipu orieHKe ATOr0 yMEHUs CIIeyeT YUUThIBATh HAOIIOACHUS YUUTENS U MPEAbSBIIIEMbIE
yUYalIMMCs pe3yibTaThl BBIIOJIHEHUS OTBITOB.

OtmeTka «5»:

. IJIaH pelIeHUs 3a/1a4K COCTABIJIEH MTPABUIIBHO,

. OCYILIECTBJIEH MOI00P XUMUYECKUX PEAKTUBOB U 000PYI0BaHUS,

SKCIEPUMEHT BBITIOJHEH MOTHOCTHIO,C YYETOM TEXHUKH 0€30MacCHOCTH U MPaBUil pabOTHI €
BEIIECTBAMU U MIPUOOPAMH,

. JIaHO MOJIHOE OOBSICHEHHUE U CIEJIAHbI BEIBOILI.

OtMmeTka «4»:

. TIJIaH PEIICHHS COCTABIICH MTPaBUJIBHO,

. OCYIIECTBJIEH TOA00P XUMHUUYECKUX PEAKTUBOB U 000PYyI0BaHHUS,
. AKCIIEPUMEHT BBINTOJHEH TIOJHOCTHIO,

JOTIYIIIEHO He 60Jiee NBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHNHU U BBIBOJaX ), HAOIIOMAIOTCS
HECYIIECTBEHHBIC OITUOKN B pab0OTEe ¢ BEIIECTBAMH M MPUOOPAMH.
OtMmeTka «3»:

® IIJIaH PCIICHUA COCTABJICH IIPaBUJIBHO,

® OCYyHICCTBJICH l'IOI[60p XUMHUYECKHUX PCAKTHBOB U O60py,Z[OBaHI/I5[,

® OKCIICPUMCHT BBIIIOJITHCH HE MCHEC, UEM HAIIOJIOBUHY, AOIIYIICHA CYIICCTBCHHAA omnoOKa
B OOBSICHEHHUH U BBIBOJAX,

® OKCIICPUMCHT BBIIIOJIHCH IIOJJHOCTBIO, OTYET HE COCTABJICH

® JAOIMIYIICHBI HAPYUICHUSA TEXHUKA 6630HaCHOCTI/I, OKCIICPUMCHT BBIIIOJIHCH IIOJIHOCTBIO,

C/IeTIaHbl HECYIIECTBEHHbBIE OIIUOKH B 00BSICHEHUH U BBIBOJIAX.
OTMeTKa «2»:

. JIOTYIICHBI JIBE U 00Jiee OMMOKH (B TUIAHE PEIICHHS, B TIOJJ00PE XUMHUECKUX, PCAKTHBOB
1 000pyIoBaHusl, B OOBbSICHEHUU U BBIBOJIAX).
. JOTYIIICHBI HAPYIICHUSI TEXHUKH 0€30TIaCHOCTH

OuenuBanue yMeHMii peliaTh IKCepUMeHTAIbHbIE 32/1a4U (CIEAYeT YIYUTHIBATh
HaOIOJICHUS YUUTENS U TPEIbSIBISIEMbIE YIalIUMCs

PE3yNbTaThI BHITIOJHEHUS OTBITOB).

«5» - TIaH peleHus 3aJaui COCTaBIIeH MPAaBUIBHO, OCYILIECTBIICH MO00P XUMHUYECKUX
PEaKTUBOB U 000PYIOBaHUS, TAHO MOJTHOE OOBSICHEHNE U C/IETIaHbl BBIBOIBI.

«4» - TIaH pelleHus: COCTaBIIEH MPaBUIIBHO,

* OCYIIIECTBIICH MTOI00p XUMUYECKUX PEAKTHBOB M 000PYAOBAHHUS.

* IOTYIIIEHO He 6oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 00BSICHEHUH U BBIBOJIAX).

«3» - TUTaH pelleHus] COCTaBIIEH NMPaBUIIBHO,
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* OCYILIECTBJIEH TO00P XUMUYECKUX PEAKTUBOB M 000PYI0BAHUS.

* IOTYIIIEHA CYIIECTBEHHAS OIMNOKAB OOBSICHEHUH U BHIBO/IAX.

«2» - OTYIIEHBI IBE U O0Jiee OMMOKY (B TUIaHE PEeIIeHus, B TOI00PEe XUMUYECKUX, PEAKTUBOB H
o0opynoBaHusl, B O0BSICHCHUH U BBIBOJIAX).

OueHka yMeHHii peliaTh pacuyeTHbIE 3a]a4M:

Ornenka «5»:

B JIOTUYECKOM PACCYKJCHUH U PELIEHUH HET OUIMOO0K, 3a/jaua pelleHa paluoHaIbHbIM
CIIOCO0OM.

Ornenka «4»:

B JIOTHYECKOM PACCYKJICHUH U PEIICHUN HET CYLLIECTBEHHBIX OIINOOK, HO 3a/1a4ya pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM WIIH JIOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»:

B JIOTHYECKOM PACCYKJEHUH HET CYLIECTBEHHBIX OLIMOOK, HO JIOMYIll€Ha CYIIIeCTBEHHAas OLINOKa
B MaT€MaTHYECKHUX pacyeTax.

Onenka «2»:

HMMEIOTCS CYLIECTBEHHBIE OLIMOKHU B JIOTUYECKOM PACcCYXJAECHUU U B PEILICHUH.

OuneHnBaHue MUCbMEHHBIX KOHTPOJIBLHBIX PadoT

OneHnBaHUE KOHTPOJIBHOU pabOTHI:

[Ipu onleHUBaHUU OTBETA yJalllerocs He0OX0IMMO YUUTHIBATh KAU€CTBO BBIMOIHEHUS pabOTHI IO
3anaHusM. KoHTposibHas paboTa olleHMBaeTcs B 1I€JI0M, HEOOXOAUMO YUYUTHIBATh TPEOOBAHUS
eanHOro oporpadpuveckoro pexxuma.

OtrMmetka «5»:

. JlaH TOJHBINA OTBET HA OCHOBE M3YYEHHBIX TEOPUI, BO3MOKHA HECYIIIECTBEHHAs OIIHNOKa.
OtMmetka «4»:

. JIOTYCTUMAa HEKOTOpasi HEMOJHOTa OTBETA, MOKET ObITh HE 00JIee IBYX HECYIIECTBEHHBIX
OILINOOK.

OtMmetka «3»:

. paboTa BBITIOJTHEHA HETIOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCS He 0oJiee 0THOU
CYIIIECTBEHHOM OIIMOKHU U 2-3 HECYIIECTBCHHBIC.

OtMmetka «2»:

. paboTa BBINOJIHEHA MEHBIIIE YEM Ha TPETh,

. HMMeEeTCS] HECKOJIBKO CYIIIECTBEHHBIX OIIHOOK.

OueHnBaHue TeCTOBbIX PadoOT:

Tectbl, cocTosiMe U3 MATH BOIIPOCOB MOXHO MCIOJIB30BATh MOCIE U3YUCHHS KX I0TO
Marepuania (ypoka). Tect u3 10—15 BompocoB HCTOJIL3YETCS ISl IEPUOTUIECKOTO KOHTPOJISL.
Tect u3 20—30 BonpocoB HEOOXOAUMO UCTIOIB30BATH JJIS1 HTOTOBOTO KOHTPOJIS.

[Ipu orleHUBaHUY HCTIOIB3YETCS CIEAYIOIas [IKama:

JUIS TeCTa U3 MATH BOIIPOCOB

HET OIIUO0K — OIICHKA «5»;

0JiHa OIIKOKA - OIIEHKA «4»;

JIBE€ OLITUOKH — OLIEHKa «3%;

TPH OLIHOKH — OIEHKA «2».

Ounenka pedepara.
Pecdepat onieHuBaeTcs o ClEAYIOIUM KPUTEPUSIM:

. cobmrofeHne TpeboBaHMil K ero 0(hopMIIEHHIO;

. HE00XOAUMOCTh M JIOCTATOYHOCTD ISl PACKPBITHS TEMbI TPUBEICHHOM B TEKCTE
pedepara uHpopMaIuu;

. yMEHHUE 00y4aroIerocsi CB000IHO U3JlaraTh OCHOBHBIC UJIEH, OTPaKCHHBIC B pedepare;
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. CIOCOOHOCTh 00YUaIOLIET0Cs MOHATH CYTh 3a/laBaeMbIX WICHAMH aTTECTAI[HOHHON
KOMHCCHH BOIIPOCOB U C(OPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
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TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoaprkre | Hpaktirieckite o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
IIpeamer oprannyeckon xumun. Teopust Bu6mmoreka LIOC «Most
11 CTPOEHUS OPraHNYeCcKUX coequHeHnil A. M. 8 LIKOJIa»
bytneposa https://myschool.edu.ru/
Hroro mo pazueny 8
Paspgen 2. Yriesogopoabl
[IpenenbHbIE YrIeBOIOPOIbI — allKaHBI, Bubmiorexa LOC «Mos
2.1 I 5) HIKOJIa»
https://myschool.edu.ru/
HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, Bubmiorexa LIOC «Mos
22 QJIKa/IMEHBI, aJIKUHBI 14 1 THROIA
’ https://myschool.edu.ru/
bu6moreka [IOC «Mos
2.3 ApomaTHYeCcKHe yrieBoI0pOoabl (apeHbI) 8 IITKOJIaY
https://myschool.edu.ru/
[IpupoaHble HCTOYHUKHU YTIEBOJAOPOIOB U UX Bubmiorexa LIOC «Mos
2.4 nepepaGoTia 4 IITKOJIaY
https://myschool.edu.ru/
bubmuoreka [IOC «Most
2.5 l"asioreHnpon3BoAHbBIE YTIEBOJOPOIOB 4 1 IIKOJIaY

https://myschool.edu.ru/
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Hroro no pazneny

35

Pa3znen 3. Kuciopoacoaep:xaiue opranndeckue coexHHeHUs

bu6mmoreka [IOC «Mos
3.1 Cruptel. denon 11 IIKOJIa
https://myschool.edu.ru/
KapOonunbHbIe cCOeIMHEHUS: alTbICTU Bl bu6mmoreka [IOC «Mos
3.2 keToHbl. KapOoHOBBIE KHCHAOTHL. ClOKHBIE 21 LIKOJIa»
a¢upsl. Kupsr https://myschool.edu.ru/
bu6moreka [IOC «Mos
3.3 VriieBo bl 9 IIKOJIa»
https://myschool.edu.ru/
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxanye OpraHuyecKue coeIuHeHus
bu6moreka [IOC «Mos
4.1 AMHHBI. AMUHOKHUCIIOTBL. benku 12 [IKOJIa
https://myschool.edu.ru/
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bubnuoreka [IOC «Most
51 BricoKOMOJIEKYIsIpHBIE COEIMHEHHUS 6 [IKOJIAa»
https://myschool.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB T10 TIPOTPAMME 102 https:/myschool.edu.ru/
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanuecknii 3aKoH bubnuotexa [IOC «Most
11 n [lepnoanueckas cucteMa XUMUYECKUX 9 LIKOJIa»
snementoB JI. . Menneneesa https://myschool.edu.ru/
bubnmuotexa [IOC «Mo
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 miOJ:;»T xa HOC «Mos
BEIIECTB
B https://myschool.edu.ru/
bu6moreka [IOC «Mos
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 LIKOJIa
https://myschool.edu.ru/
Hroro mo pazaeny 39
Pasznen 2. Heoprannueckasi Xumusi
bu6moreka [IOC «Mos
2.1 Hemerans 31 1 3 IITKOJIaY
https://myschool.edu.ru/
bubnuoreka [IOC «Most
2.2 Merabl 23 1 2 IITKOJIaY
https://myschool.edu.ru/
Hroro no pazneny 54

Paznea 3.

XuMud M ;KU3Hb
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Mertoapl 1103HaHUSI B XUMUHU. XUMUA U

bubmuoreka IIOC «Mos

3.1 9 IITKOJIa
HHBHD https://myschool.edu.ru/
Wroro mo pazueny 9
bu6mmoreka [IOC «Mos
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 HKoma»

https://myschool.edu.ru/
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Kountpoas- | Ilpakrtu- ara nugposbie
Tema ypoka P P A bp
n/n Bcecero HBbBIE yecKHue H3YyYCHUA Oﬁpa3OBaTeJ'Ibele
padoTsI padoThbI pecypchl

[IpeameT u 3HaUeHNE OPTraHUYECKON XUMUH,

1 MPE/ICTaBICHUE O MHOTOOOpa3un 1 https://myschool.edu.ru/
OPraHNYEeCKUX COCTMHEHUN
DIEeKTPOHHOE CTPOCHUE aTOMa yriepo/ia

2 (oCHOBHOE U BO30YKIEHHOE COCTOSHHS). 1 https://myschool.edu.ru/
BanienTHBIE BOBMOYKHOCTH aTOMa yriepo/ia
XUMHUYECKasi CBSI3b B OPraHUUECKHIX
coeuHeHUsAX. MexaHu3Mbl 00pa3oBaHUs

3 . P 1 https://myschool.edu.ru/
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBs3EH
Teopust cTpoeHUI OPraHNYECKUX COSTUHECHUN

4 P P P 1 https://myschool.edu.ru/
A. M. bytneposa
Bunel u3omepun: cTpykTypHas,

5 MIPOCTPAHCTBEHHAS. DICKTPOHHBIE 3P PEKTHI 1 https://myschool.edu.ru/
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccuPpuKa u

6 cucrematrueckas Homenkiaarypa (IUPAC) 1 https://myschool.edu.ru/
OpPraHMYECKUX BEIECTB
Knaccudukanus peakiuii B OpraHn4eckoi

7 ¢ P P 1 https://myschool.edu.ru/
XUMHH
CucremaTu3aius 1 0000IIeHre 3HAHUN TI0

8 1 https://myschool.edu.ru/
TeMe
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AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

https://myschool.edu.ru/

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

https://myschool.edu.ru/

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC AJIKAaHOB

https://myschool.edu.ru/

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MMOJIYYCHHA U IPUMECHCHUC

https://myschool.edu.ru/

13

Pemenue pacuéTHBIX 3a7a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MAaCCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 11O
TeEMe

https://myschool.edu.ru/

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

https://myschool.edu.ru/

15

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

https://myschool.edu.ru/

16

CnocoObl MOJIYy4YCHUS U MPUMCHCHUC aJIKCHOB

https://myschool.edu.ru/

17

IIpaktuyeckas padora Ne 1 o reme
"[lonmydeHne sTUIIEHA U U3YyYEHHUE €TO

https://myschool.edu.ru/
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CBOMCTB"

Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE

18 MOJICKYJISIPHO# (DOPMYJIBI OPraHHYECKOTO https://myschool.edu.ru/
BEIIECTBA
AJIKaTUCHBI: CONPSDKEHHBIC, U30JIUPOBAHHBIC,
19 KyMynupoBaHHbie. OCOOCHHOCTH https://myschool.edu.ru/
AJIEKTPOHHOTO CTPOCHUS
XUMHYECKHE CBOMCTBA CONPSKEHHBIX
20 p https://myschool.edu.ru/
JINEHOB
CrocoOBI IOTyYEHUS U IIPUMEHEHNE
21 i P https://myschool.edu.ru/
AJKAJUECHOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 0O1Ias
opMyJia, HOMEHKIIATYpPa, JIEKTPOHHOE U
22 popmyma, P p https://myschool.edu.ru/
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII,
(bu3uvecKue CBOMCTBA
23 XUMUUYECKHE CBOMCTBA aJIKUHOB https://myschool.edu.ru/
24 KadecTBeHHBIE peakI[ii Ha TPOWHYIO CBS3b https://myschool.edu.ru/
25 CriocoObI MoNyYeHHs U IPUMCHEHHE aJIKHHOB https://myschool.edu.ru/
Pemrenne 3amau: pac4éThl IO YPaBHEHUIO
26 f[ P P https://myschool.edu.ru/
XHUMHYCCKON PEeaKIHH
Cucremarusanys 1 0000IIeHHe 3HAHUN 110
27 H H https://myschool.edu.ru/
TEME
APpEHBI: TOMOJIOTHYCSCKUH PsiJI, 0OIIast
opMyJia, HOMEHKJIATypa. DIEKTPOHHOE U
28 bopmy P P https://myschool.edu.ru/
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ
OeH30J1a U TOJIyoI1a, UX (PU3NYECKUE CBOWCTBA
29 XUMHUECKUE CBOMCTBA apPEHOB: pPEaKIH https://myschool.edu.ru/
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3aMCIICHUA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOCANHEHHUSI, OKUCICHUE TOMOJIOTOB https://myschool.edu.ru/
OeHzoua

31 OCOo0EHHOCTH XUMHYECKUX CBOWCTB CTHPOJIA https://myschool.edu.ru/
Perrenne pacu€THbIX 3a7a4 Ha OTIpeICICHNE

32 MOJICKYJISIPHO# (DOPMYJTBI OPraHHYECKOTO https://myschool.edu.ru/
BEIIeCTBA

33 CriocoObI MoNTyYeHHsT U IPUMEHEHUE apeHOB https://myschool.edu.ru/

34 I'eHeTHuecKast CBSI3b MY Pa3TMIHBIMU httos://myschool.edu.ru/
KJIacCaMH YIJIeBOJIOPOJIOB
PacuéTsl 110 ypaBHEHHUSIM XUMUYIECKAX

35 peakmumii. CucteMatusaiyst 1 0000IIeHHe https://myschool.edu.ru/
3HaHUU 0 TEME

36 [Tpupoausrii ras. [lonyTHbiec HETAHBIE T'a3bl https://myschool.edu.ru/

37 KaMeHHbIH yroith H IPOAYKTEI ero https://myschool.edu.ru/
nepepaboTKu

38 Hedtp 1 ciocoOwI €€ mepepaboTKH. https://myschool.edu.ru/
[IpuMeHeHne MpoAyKTOB mepepadboTKu HEDTH

39 ['eHeTHYecKas CBS3b MEKIY Pa3IHIHBIMU https://myschool.edu.ru/
KJIacCaMu YIJIeBOI0POJIOB
["asioreHOnpOM3BOAHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOCHHUE; PEAKIIUU 3aMEICHHUS https://myschool.edu.ru/
rajoreHa
JlelicTBue 1eno4eit Ha raJIoreHIpOU3BOIHBIE.

41 BzanMmogelicTBue qUrajoreHaaKkaHoB C https://myschool.edu.ru/

Marim€M U IMHKOM
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Cucremaruzanus u 00001IeHYE 3HAHUM IO

42 " " https://myschool.edu.ru/
pazaeny "YrieBoaopoibl

43 FOHTPOHBHM pa,(?OTa HOTeME https://myschool.edu.ru/

VYr1eBo10pO b

[TpenenbHbIe OJJHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHI psifi, o0mmas Gpopmyiia,

44 CTPOCHHUE MOJICKYJI, H30MEPHS, https://myschool.edu.ru/
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nueckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX https://myschool.edu.ru/
OJTHOATOMHBIX CITUPTOB

46 CriocoObl MosTyueHus: ¥ IpUMEeHEeHue htts://myschool.edu.ru/
OJTHOATOMHBIX CITUPTOB
[IpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHS,

47 0COOEHHOCTH (PU3MUYCCKUX M XMMHUYCCKHX https://myschool.edu.ru/
CBOMCTB
MHOTroaTOMHBIE CITUPTHI: ITUICHTITUKOIb H

48 [IIMIEPUH, UX (U3NYECKHE U XUMHUCCKUE https://myschool.edu.ru/
CBOMCTBA

49 CriocoOblI moTy4eHHs U IPUMEHECHUE https://myschool.edu.ru/
MHOTOATOMHBIX CITUPTOB

50 CDeH“on: CTPOCHHUE MOJICKYJIbI, (PU3NUCCKUE https://myschool.edu.ru/
cBoiicTBa. TOKCHYHOCTH eHOIIA

51 XHUMHYECKHE CBOMCTBA (heHOJIa https://myschool.edu.ru/

52 CriocoOblI mosTydeHus: U mpuMeHeHue (eHomna https://myschool.edu.ru/
IIpaktuyeckas padora Ne 2. Pemenue

53 HKCIEPUMEHTANIBHBIX 33124 110 TeMe "CrnupTsl https://myschool.edu.ru/

u eHonnr"

36



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

54

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

https://myschool.edu.ru/

55

AJII)I[GFI/IL[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsIIbl, 001Ias popmyia,
M30Mepusi 1 HOMEHKJIaTypa

https://myschool.edu.ru/

56

AJBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEAKIINH TPUCOCTUHEHUS

https://myschool.edu.ru/

57

PeaKHI/II/I OKHUCJICHUS U KaUCCTBCHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

https://myschool.edu.ru/

58

CriocoObI MOTy4YeHUs abJACTUIOB U KETOHOB

https://myschool.edu.ru/

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS HX
MOJIEKYJT

https://myschool.edu.ru/

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

https://myschool.edu.ru/

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

https://myschool.edu.ru/

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHCIOTBl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

https://myschool.edu.ru/

63

Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTHU4YeCcKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBurtenu BeiCIINX
KapOOHOBBIX KHUCIOT

https://myschool.edu.ru/

64

Ilonsatue o IMPONU3BOAHBIX Kap60HOBBIX
KHUCJIOT

https://myschool.edu.ru/
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65

CrniocoObl mosryyeHus U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

https://myschool.edu.ru/

66

CrnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpHUsi 1 HOMEHKIIATypa

https://myschool.edu.ru/

67

du3nYecKue U XUMHUYECKHUE CBOMCTBA APUPOB

https://myschool.edu.ru/

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUUYECKOM PEaKIu, Ha ONIPEICIICHUE
MOJIEKYJIIPHON (POPMYJITBI OPraHUIECKOTO
BEIIIECTBA

https://myschool.edu.ru/

69

[IpakTueckas padota Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 3314 10 TEME
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI"

https://myschool.edu.ru/

70

XKupsl: cTpoenue, Gpusnueckre U XUMUYECKUE
CBOMCTBA (THAPOIIH3)

https://myschool.edu.ru/

71

Oc0OEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX
OCTaTKU HEMPEACIbHBIX JKHUPHBIX KHCIIOT.
2Kupsl B mpupoe

https://myschool.edu.ru/

72

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, NX Moomee aecreue. [loHsaTue o
CHUHTETHYECKUX Motonux cpeactrax (CMC)

https://myschool.edu.ru/

73

I'eneTnueckas cBs3b YrJI€eBO4OPOAOB U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

https://myschool.edu.ru/

74

Pacuétel o ypaBHEHUSIM XUMUYECKUX
peakuun

https://myschool.edu.ru/

75

CI/ICTeMaTI/BaI_[I/ISI n O606H_[6HI/IG 3HaHUH I10
TEMC

https://myschool.edu.ru/

76

OO11ast XxapakTepUCTHUKA YIIIEBOJOB U

https://myschool.edu.ru/
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KJIacCU(UKAIUS YIIEBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

MoHnocaxapuabl: GU3HYECKUE CBOWCTBA U

77 https://myschool.edu.ru/
HaAXOXJICHHUE B IIPUPOIE

78 ITpuMeHEHHE TIFOKO3bI, €€ 3HaYEeHHE B https://myschool.edu.ru/
KHU3HEIEATEILHOCTH OpraHu3Ma
Jlucaxapuibl: caxapo3a, MaJbTo3a M JIAKTO3a.

79 HaxoxieHue B mpupojie U MPUMEHEHUE https://myschool.edu.ru/
JIMCaXapuIoB
[Monwcaxapuibl: CTPOEHHE MAKPOMOJIEKYII,

80 (bu3nUyecKre 1 XUMHUECKUE CBOICTBA, https://myschool.edu.ru/
IPUMEHEHHE

81 [MToHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX https://myschool.edu.ru/
PerreHre pacueTHbIX 3a/1a4 Ha ONPeeTICHUE

82 JIOJTH BBIXO/1a TPOIYKTa PEAKIIUU OT https://myschool.edu.ru/
TEOPETHUYECKH BO3MOXKHOTO

83 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110 https://myschool.edu.ru/
pazneny
KontposbHas paboTa o reme

84 "Kucinopoacoaepskalime opraHn4ecKue https://myschool.edu.ru/
coequueHus"
AMuUHBIL: KJIacCH(pUKAIHsL, CTPOCHHE MOJIEKYI,

85 oOmras hopmyia, U30MepHsl, HOMEHKJIATypa https://myschool.edu.ru/
(bu3nUecKre CBONCTBA

86 XUMHYECKHE CBOMCTBA ann(aTHIECKUX https://myschool.edu.ru/
aAMHHOB

87 AHWJIMH: CTPOCHHE aHUJIMHA, 0COOCHHOCTH https://myschool.edu.ru/

XHMHUYECKHUX CBOMCTB aHUJIMHA
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88

CriocoObl MoJTydeHus: ¥ IPUMEHEHUE
anmu(aTUIecKuX aMHHOB

https://myschool.edu.ru/

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U U30Mepus,
¢usnueckue cBorictBa. OTACTHHBIE
MPEACTABUTENM (.-AMUHOKHUCIIOT

https://myschool.edu.ru/

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOrHYECKOEe 3HAYCHHE aMUHOKUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

https://myschool.edu.ru/

91

benku kak npupoHbIE TOJUMEDSI;
CTPYKTYpPHI OEJIKOB

https://myschool.edu.ru/

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://myschool.edu.ru/

93

A3oTcoaepKale TeTePOIMKINYECKIE
COCIUHECHMUS. HYKJ'IeI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJib

https://myschool.edu.ru/

94

[IpakTrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepKaiiue OpraHun4eckue
coequHeHus"

https://myschool.edu.ru/

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacnio3HaBaHue OpraHMYE€CKUX COCAMHEHUM"

https://myschool.edu.ru/

96

KonTtponbHas paboTa o treme
"A3zoTconepxaliue OpraHm4ecKue
coequueHus"

https://myschool.edu.ru/

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTEC3a —IIOJIMMEpHU3alna U
IOJIMKOHACHCAIIUA

https://myschool.edu.ru/
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[Tnactmaccel. YTuiuzaius u nepepadoTka

98 1 https://myschool.edu.ru/
IUTaCTUKA

99 DnacToMephl: HATypaJIbHBI CHHTETUYECKUE 1 htts://myschool.edu.ru/
Kayuyyku. Pe3una
Bonokna: HatypanbHbIE, HCKYCCTBEHHBIE,

100 cuHTeTn4eckue. [lonumepsl crieruaibHOTo 1 https://myschool.edu.ru/
Ha3HAYEHUS
[IpakTnueckas padota Ne 6. Pemenue

101 IKCIIEPUMEHTANBHBIX 337124 [0 TEME 1 https://myschool.edu.ru/
"Pacnio3HaBaHMe macTMacc U BOJIOKOH"
O060011eH1Ee U CUCTeMAaTH3alUs U3Y4EHHOTO

102 Matepuaa o Teme "BbrICOKOMOJIEKYIISIpHBIC 1 https://myschool.edu.ru/
coequueHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoTsbI
pecypchl

Atom. CocTaB aTOMHBIX SITIED.

1 . 1 https://myschool.edu.ru/
XuMmuueckuii 3ieMeHT. M130ToIIbI
CTpoeHHe dIEKTPOHHBIX 000JI0UEK

2 P p 1 https://myschool.edu.ru/
aTOMOB, KBAHTOBBIE YMCJIa
Knaccudukanusa XuMUJecKuX 3J1€MEHTOB

3 ¢ 1 https://myschool.edu.ru/
(s-, p-, d-, f-a;memenTHI)
Pacrpenenenie 31€KTPOHOB 10 AaTOMHBIM

4 p p 1 https://myschool.edu.ru/
opOuTamsim
DNeKTpOHHBIC KOHPUTYpAITUU aTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://myschool.edu.ru/
COCTOSTHUA
DJIEKTPOHHBIE KOHMDUTYPALIUH UOHOB.

6 P uryp 1 https://myschool.edu.ru/
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
cucreMa XuMudeckux aiemeHtos /1. Y.

7 Iu[ 1 https://myschool.edu.ru/
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XAMHAYECKUX DJIEMEHTOB U 00pa3yeMbIX

8 pasy 1 https://myschool.edu.ru/
VMMM MPOCTBIX U CJIOKHBIX BELECTB 110
rpynmnam v rnepuojaam

9 Cucremarusanusa 1 0000IeHNe 3HAHUH 110 1 https://myschool.edu.ru/
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TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

https://myschool.edu.ru/

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

https://myschool.edu.ru/

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

https://myschool.edu.ru/

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

https://myschool.edu.ru/

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

https://myschool.edu.ru/

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

https://myschool.edu.ru/

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

https://myschool.edu.ru/

17

Pemenue 3a1a4 ¢ UCmosib30BaHUEM
MOHATUH ""MaccoBasi 40Jisl paCTBOPEHHOTO

BCHICCTBA , MOJIAPHas KOHI_ICHTpaHI/IH"

https://myschool.edu.ru/

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

https://myschool.edu.ru/

19

CI/ICTeMaTI/BaI_[I/ISI n O606H_ICHI/IC 3HAHMUH 110
TEMC

https://myschool.edu.ru/
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20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenTtoB JI. 1. Menneneena",
"Crpoenue BemniectBa. MHOrooOpasue
BelecTB"

https://myschool.edu.ru/

21

Krnaccudukanus XuMHYeCcKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://myschool.edu.ru/

22

TenoBbie 3¢ (HeKTh XUMUYECKUX
peakuuii. TepMOXUMHUYECKHE YPAaBHEHUS

https://myschool.edu.ru/

23

Borurcnenus mo ypaBHEHUSIM XUMHUYECKUX
peaxkuuii ¥ TepMOXUMHUYECKUM
YpaBHEHUSAM

https://myschool.edu.ru/

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

https://myschool.edu.ru/

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

https://myschool.edu.ru/

26

[IpakTuueckast padota Ne 1 mo teme
"Biustaue pa3nuaHbIX GaKkTOpoB HA
CKOPOCTb XUMHYECKON peakiuu"

https://myschool.edu.ru/

27

OO6patuMble U HEOOpPATUMBbIE PEAKIINH.
XHUMHUYECKOE PaBHOBECUE

https://myschool.edu.ru/

28

IIpakTtuyeckas padora Ne 2 o reme
"BausiHue pa3nnyHbIX (aKTOPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"

https://myschool.edu.ru/
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SHCKTpOJII/ITI/I‘ICCKaSI Jucconuanusi.

29 CunbHBIC U CIIa0bIe AIIEKTPOJIUTHI. https://myschool.edu.ru/
CreneHp aucconyanuu
Nonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. BoopotHbIi https://myschool.edu.ru/
nokasarens (pH) pactBopa
TI'maponus conei. Peakmum, mpoTekaronme

31 P p o https://myschool.edu.ru/
B pPacTBOpax IEKTPOJIUTOB
[Tpaktuueckast padota Ne 3 o Teme

32 "XUMHYECKUE PEAKIIUH B PACTBOPAX https://myschool.edu.ru/
AIEKTPOJUTOB"
OKHCIUTETBLHO-BOCCTAHOBUTEILHBIE

33 peaknuu. BaxkHeime OKUCIUTENN U https://myschool.edu.ru/
BOCCTAHOBUTEIH
MeTto 35IeKTPOHHOTO (2JIEKTOHHO-

34 it p ( https://myschool.edu.ru/
HMOHHOTO) OanaHca
DIEKTPOIIN3 paCTBOPOB U PACILIABOB

35 P P P P https://myschool.edu.ru/
BEIIECTB

36 Perrenue 3a1a4 pa3iMyHBIX THIIOB https://myschool.edu.ru/

37 Perrenue 3a1a4 pa3iMyHbIX THIIOB https://myschool.edu.ru/
CucreMaru3zanus 1 0000IIeHHE 3HAHUI 10

38 " B B \ https://myschool.edu.ru/
Teme "XHUMHUYCCKUE PeaKIuu
KoutpomnsHas pabora mo TeMe

39 \ P P " https://myschool.edu.ru/

XHUMHUYECKUE PEaKIIHH

ITonoxeHne HEMETAJIIOB B
Ilepuoanueckoi cucTeMe XUMHUYECKHUX

40 pHoa https://myschool.edu.ru/

anemenToB /. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
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dusznueckue cBOMCTBA HEMETAJIOB

41

AnnoTponus HEMETaJUIOB (Ha IpUMeEpe
KHCIIOpo1a, cephl, ocdopa u yriepoaa)

https://myschool.edu.ru/

42

Bonopoa: monmyaenue, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl

https://myschool.edu.ru/

43

["anoreHsl: HaX0XKIEHUE B IPUPOE,
CHOCOOBI OJyYeHUS], PU3NYECKUE U
XUMHYECKHE CBOMCTBA

https://myschool.edu.ru/

44

lNanorenoBonopoasl. Baxunenmue
KHCITIOPO/ICOAepIKAILNEe COSTMHEHUS
raJloreHoB

https://myschool.edu.ru/

45

JlaGopaTopHbIe U TPOMBITIIICHHBIC
CroCcoOBI TIOJTyYEHHUS TaJIOTEHOB.
[IpumeHeHne raJloreHoB U UX COSTUHEHUI

https://myschool.edu.ru/

46

[Ipaktrueckas padota Ne 4. Permenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
"T"anorensr"

https://myschool.edu.ru/

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TOJTYUYESHHUS,
¢buznyeckue U XuMU4ecKkre CBONCTBA.
O3ow. [Ipumenenue KucIopoaa v 030Ha

https://myschool.edu.ru/

48

OKCcHJIBI U TIEPOKCHUIBI

https://myschool.edu.ru/

49

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

https://myschool.edu.ru/

50

Cepa: HaxOXJICHHUE B IPUPOJIC, CITOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBA

https://myschool.edu.ru/

51

CepoBoniopos, cyabhusl

https://myschool.edu.ru/
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52

Kucnopozacoaep:xariye coeAMHEHUS CEPHI.
OCoOGEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

https://myschool.edu.ru/

53

[Ipaktuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa
" €€ coequHeHns"

https://myschool.edu.ru/

54

A30T: HAX0XKJICHUE B TIPUPOJIE, CTIOCOOBI
MoJTydeHus1, (U3NIECKUE U XUMUUIECKHE
CBOMCTBA. AMMHMAK, HUTPHJIbI

https://myschool.edu.ru/

55

Kucnopoacoaepxariye cCoOeTUHEHUS a30Ta.
OCO0OEHHOCTH CBOMCTB a30THOU KHUCJIOTEI

https://myschool.edu.ru/

56

[IpumeHeHue a30Ta U €ro COeTMHEHUI.
A30THBIE y10OpEeHUS

https://myschool.edu.ru/

57

®docdop: HaXOKACHHUE B IPUPOJIE,
crocoObI MOJTyYeHus, PU3NIECKUe U
xuMudeckue cBoictBa. dochubr u

dhochun

https://myschool.edu.ru/

58

Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cosn hochopHOI KUCTOTHI

https://myschool.edu.ru/

59

[Ipumenenne Gocdopa u ero COeTUHECHUIA.
dochopHbIe y10OpeHUs

https://myschool.edu.ru/

60

[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

https://myschool.edu.ru/

61

VYrnepoa: HaXxoKIeHUE B PUPOJIE,
AIIOTPOTIHBIE MOUPUKAIINHN; HUZUUECKUE
Y XMMUYECKUE CBOWCTBA, IPUMEHEHUE

https://myschool.edu.ru/

62

Oxcun yriepona(ll), okenn yrinepona(1V),
yroJibHAsi KUCIIOTa U €€ COMH

https://myschool.edu.ru/
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63

Pemenne 3aaa4 pa3sjiIn4YHbIX TUIIOB

https://myschool.edu.ru/

KpemHuii: HaxoKI€HUE B IPUPOJIE,

64 CIOCOOBI OIYYCHUS, PUIUUCSCKUE U https://myschool.edu.ru/
XHMMHUYECKHE CBOICTBA
Oxcup kpemuusa(1V), kpeMaueBas

65 P (IV), xp https://myschool.edu.ru/
KHCJIO0Ta, CUJIMKATEI
IIpuMmenenue KpeMHUS U €r0 COeTUHEHNH.

66 p P A https://myschool.edu.ru/
Crexio, €ro noyy4eHue, BUIbl CTEKIIA

67 Perenue 3a1a4 pa3muyHBIX THIIOB https://myschool.edu.ru/
Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 10

68 | " " B https://myschool.edu.ru/
TeMe "HeMeTaiuinl
KontposabHas padora mo Teme

69 " P \ P https://myschool.edu.ru/

Hemertamiel

AHanns pe3yabTaToB KOHTPOJIBHOM

70 pesy p https://myschool.edu.ru/
paboTHI, KOPPEKITUS OMHUOOK
[Tonoxenue metamios B [lepuoanyueckoit
CHUCTEME XUMHYECKHUX DIIEMEHTOB.

71 https://myschool.edu.ru/
OCcoOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX
000JI0YEK aTOMOB METAILIOB
OO011ue (hU3NUEeCKHEe CBOMCTBA METAIOB.

72 nwe ¢ https://myschool.edu.ru/
[IpuMmeHeHre METaIOB B OBITY 1 TEXHHUKE

73 Crnasel MmetasuioB. Kopposust Metanios https://myschool.edu.ru/

74 Pemenue 3a1a4 pa3InyHbIX THIIOB https://myschool.edu.ru/
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM

75 MeTaiuioB. OOIIHe crnocoObl MOIy4YeHHUS https://myschool.edu.ru/
METAJIJIOB

76 OOu1as xapakTepucTuka MeTayuioB |A- https://myschool.edu.ru/
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rpynnsl [leproauyeckoi cucteMbl

XUMHUYECKUX IeMEHTOB. HaTpuil u kanuii:

MoJTydeHue, GU3NICCKUE M XUMUICCKHEC
CBOMCTBA, IPUMEHEHHUE MMPOCTHIX BEUIECTB
U UX COeIUHEHUN

77

Oo6mas xapakrepuctuka MetauioB [1A-
rpynsl [leproandeckon cucTemMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbIIM: TIoJTydeHue, Gusndeckue u
XUMHUYECKUE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

https://myschool.edu.ru/

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHUS

https://myschool.edu.ru/

79

AIOMUHMI: TIOJTydeHue, GU3ndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE

https://myschool.edu.ru/

80

AMdoTepHbIe CBOMICTBA OKCHIA U
THJIPOKCHUIA aTFOMHHUS,
THJIPOKCOKOMITJICKCHI AJTFOMUHHSI, UX
MIPUMEHEHHE

https://myschool.edu.ru/

81

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

https://myschool.edu.ru/

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"Mertasuibl IJ1aBHBIX oArpymnmn"

https://myschool.edu.ru/

83

OO11ast XapakKTepUCTHKA METAJIIOB
no6ouHsIX noarpymi (b-rpymm)
[leprnoandeckoit cUCTEMBI XUMHUYECKUX
3JIEMEHTOB

https://myschool.edu.ru/

84

du3znyecKrue U XUMHYECKHE CBOMCTBA

https://myschool.edu.ru/
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XpomMma u €ro COCI[PIHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueline coelMHEHNS] MapraHiia.
[Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

https://myschool.edu.ru/

86

dusuyeckue U XUMHUIECKUE CBOMCTBA
kKenesa u ero coeauHeHun. llomyuenue u
MPUMEHEHHE CIUIABOB KeJe3a

https://myschool.edu.ru/

87

duznueckue 1 XUMHUYECKUE CBOUCTBA
MEIH U €€ COeMHEHHI, X IPUMEHEHUE

https://myschool.edu.ru/

88

duznueckre 1 XUMHUYECKUE CBOUCTBA

IIMHKA U €TI0 COG}IHHGHHfl, X IPUMCHCHUC.

FI/I)IpOKCOKOMHJ'IeKCI)I OUHKa

https://myschool.edu.ru/

89

[IpakTueckas pabora Ne 8. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMeE
"Mertasuibl TOOOYHBIX TOATPYIIT"

https://myschool.edu.ru/

90

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://myschool.edu.ru/

91

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1o TeMe
"Metamier"

https://myschool.edu.ru/

92

KontponbHas padoTa o teme "Metaysr"

https://myschool.edu.ru/

93

AHanu3 pe3ynbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMHOOK

https://myschool.edu.ru/

94

Ponp xuMuu B o0ecIieueHuH YCTOﬁqHBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. IlonsiTue o
HAaYYHBIX MCTOJAaX UCCICAO0BAaHNs BCIICCTB

https://myschool.edu.ru/

95

HaquLIe MPUHOMIIBI OpraHU3alluu
XUMHYCCKOTO ITPOU3BOJACTBA.
HpOMLIH_IJ'ICHHLIe CIIOCOOBI MOJIYyUYCHUS

https://myschool.edu.ru/
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Ba’KHEHUIINX BEIIECTB

XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOLIEH

96 1 https://myschool.edu.ru/
Cpelbl ¥ €ro MOCJIEICTBUS
X .

97 HIMITLH 3/I0pOBBE HEMOBEKA 1 https://myschool.edu.ru/
JlexapcTBEHHBIE CpEACTBA

98 XuMus 111/11111/1. Poss xumuu B o0ecrieueHnu 1 https://myschool.edu.ru/
MUIIEBON 0€30I1aCHOCTH
K

99 OCMETHYCCKHE H apgioMepHbIe 1 https://myschool.edu.ru/
cpeacTBa. beitoBas Xxumus
X¥MHS B CTPOUTENBCTBE. BaskHenmne

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC 1 https://myschool.edu.ru/
MaTepuabl
X i )

101 VIMHA B CETTLCKOM XO3AHCTBE 1 https://myschool.edu.ru/
Opranndeckre 1 MUHEPAIbHBIE YI0OpeHUS

102 CucreMaruzanys 1 0000IeHEe 3HAHNUI 110 1 https://myschool.edu.ru/
TEME

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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