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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMma mno xumuu (yriyOJeHHBIH ypOBEHb) Ha YPOBHE CpeIHEro oOIIero
00pa30BaHUs COCTABJICHA HAa OCHOBE NOJOXEHHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha
YPOBHE cpeliHell o0pazoBaTeabHOI mporpaMmel, peactasieHHbIX B DI'OC COO, ®OIT COO, ¢
yuérom Konnenuuu npenonaBanust yueOHoro npenmera «Xumus» B Poccuiickoit @enepanumy,
PaGoueii mporpaMMbl BOCTTUTAHUS.

B cootBercTtBHM ¢ koHuentyanbHbIMU mosiokeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriayOa&éHHOTO ypoBHEH B cucteMe AudhepeHInpoBaHHOTO 00yUeHUs Ha
YpOBHE CpeHero oo0iiero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiyOJIEHHOIO M3YUYE€HUS HaIpaBlIeH
Ha pean3alii0 IMPEEeMCTBEHHOCTH C IMOCIEAYIOIUM 3TalloM IOIY4YEHHsS XUMHYECKOIO
o0pa3oBaHUSl B paMKaX MW3Y4YEHHUS CHEIHMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX
JUCLUIUIMH B By3aX M OpraHU3alusax cpeHero npodeccuoHanbHOro oopaszosanus. B a1oif cBs3u
U3Y4YEHHE TpeAMeTa «XUMHUSA» OpPHUEHTHPOBAHO IPEUMYILIECTBEHHO HAa pacUIMpEeHue u
VIIyOJICHHE TEOPEeTUYECKOW U TMPAKTHYECKOW TMMOATOTOBKH OOYYarOIIUXCs, BBIOpABIINX
onpeAenéHHbli Mpopuib 00ydeHHs, B TOM YHCJE C MEPCHEKTUBOM MOCIEAYIOLIETO MOMyUeHuUs
XHMHYECKOTO 00pa30BaHUs B OPTaHU3aNUIAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeOoBanuit ®I'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS (deaepabHON
00pa3oBaTeNbHON MPOTPaMMbl CPEeTHEro0 0o0ILIero oOpa3oBaHUs H3YyUCHHE IMpeaMeTa «XUMUs
OPUEHTHPOBAHO TaKXK€ Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO PAa3BUTHS 00yYarOIIUXCS,
Ha (OPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYyaIbHBIX YMEHUH, YMEHUN pallMOHANIM3ALNN YIeOHOTO
Tpyaa © OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILUTUHAPHBIH,
HaJIMPEIMETHBIN XapaKTep.

CocraBngomuMy npeaMera «XUMHUS» Ha ypOBHE YIIIYOJIEHHOTO HU3YUYEHHS SBIISIOTCS
yrayOnéHnble Kypebl — «Opranudeckas xumusi» 1 «O01mias U Heoprauuueckast Xumus». OCHOBY
coziepkaHusi KypcoB «Oprannyeckast XumMusi» U «O011as 1 HeopraHu4eckasi XMMHsD COCTaBIISET
COBOKYITHOCTb IMPEJAMETHBIX 3HAaHUN M YMEHHUH, OTHOCALIMXCA K 0a30BOMY YPOBHIO H3y4€HUS
npeaMera. JTa CHCTEMa 3HAHUM IIOJy4yaeT OMNpeAeNEHHOE TEOPETUYECKOE JIONOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIMA 00BEM  (aKTOJIOTHUECKOTO
MarepHaa.

Ha yrny0néHHOoM ypoBHE M3y4eHHS MpenMeTa odecreueHa BO3SMOKHOCTh 3HAUUTEIIEHOTO
yBeJIMUYEHUSI 00bEMa 3HAHUIN O XMMHUYECKHUX 3JIEMEHTax U CBOMCTBAX MX COCIUHEHHUI HAa OCHOBE
pacmupeHuss ¥ yrayOJjeHHsl MPEeACTaBIEHUH O CTPOSHUHM BEIIECTBA, XUMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKaHUs peakiuii, paccMaTpUBaeMbIX C TOYKH 3pPEHUS XUMHUYECKON
KMHETUKHU U TepMoJuHaMuku. M3ydenue nepuonnyeckoro 3akoHa u Ilepuoandeckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUSIX
O CTPOEHHHM aromMa. XHMHUYECKas CBA3b OOBICHAETCS C TOYKM 3pPEHHUS HHEPreTHUYECKUX
U3MEHeHUH mpu e€ oOpa30BaHUM U Pa3pyLICHUH, a TAKKe C TOUYKH 3PCHHUS MEXaHH3MOB €€
oOpa3zoBanus. M3ydeHune THUIOB peakuuid AOMOJHsSETCS (OPMUPOBAHMEM MpPEICTABICHUN 00
INEKTPOXUMHUUYECKUX TpOLIeccaX U AJIEKTPOJIM3E PAcIlylaBOB M PacTBOPOB BellecTB. B Kypce
OPTraHWYECKONW XWMHH TIPH PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH COCTWHEHUN YIeIsAeTCs
0oco00oe BHHUMaHHE BONpOcaM 00 AJIEKTPOHHBIX 3P (DEKTaX, O B3aUMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaxX ¥ MEXaHU3MaX peaKIni.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COJACPXKAHUE KypCOB XMMHHU YIIIyOJEHHOTO YPOBHS
U3y4eHHs JUI KJIACCOB OIpenenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HAHUM) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
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npeaMeTsl. B conmepikanuu mpeamera ISl KJIACCOB XMMHKO-(U3MUYECKOTo mpoduis OGosbiioe
3HaYeHHe OyAyT HMMeETh 3JEeMEHTHhl ydeOHoro MaTepuana mo obmed xumuu. IIpu uzyueHun
npeaMeTa B JAHHOM CIIydae akLEHT OyAeT clieslaH Ha OOIIHOCTh METOJIOB TIO3HAHUS, OOIIHOCTD
3aKOHOB M TEOPUN B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TeOpus (MOJIEKYJIsIpHAs TEOPHS
B (U3UKE), 3aKOHBI COXPAHEHMS MAacChl U DHEPIUH, 3aKOHbI TEPMOJMHAMMKH, 3JIEKTPOIM3a,
MIPEACTABIICHHS O CTPOCHHH BEIIECTB U IPYTOE.

B comepxanuu mpeamera i KJIAaCCOB XMMHKO-OMOJIOTHYECKOTO MPOQUiIsS OOIbITUI
yaenbHBIA Bec OyAeT HMMeTh oOpraHudeckas Xumus. B 3ToM ciyyae mpenocTaBisercs
BO3MOXKHOCThH JJ1s 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3aluu KJIETKU Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPHMEPY, TaKUE€ CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YIJIeBOJbl, HYKJIEHHOBbIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUSI O COCTAaBE M CBOMCTBAaX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM IS M3YYEHUS CYIIHOCTH MPOLIECCOB (POTOCHHTE3A, IbIXaHHs], MTUIIEBAPECHUSI.

B nnane dopMupoBaHHsT OCHOB Hay4yHOTO MHMPOBO33pPEHUS, OCBOEHHUS OOLICHAYYHBIX
METO/I0B MO3HAHHUS U OMbITA MPAKTUYECKOTr0 MPUMEHEHUSI HAYYHBIX 3HAHUW M3yYE€HHE MpPEeIMeTa
«Xumus» Ha YrayOjaEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
npeIMeTaMu, BXOASIIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBeHHO-HAay4YHBIE TPEIMETHI,
«Matemaruka 1 uH(popMaTuka» U «PycCKuil sI3bIK U JIUTEpATYpay.

[Tpu u3ydyeHun yueOHOTO mpeamera «XHUMHUs» Ha yriyOJIEHHOM ypOBHE TakXKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero obmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3aaaycii
NEPBOCTEIICHHON 3HAYUMOCTH SIBJSIETCS (OPMHPOBAHHME OCHOB HAYKHM XUMHHU Kak OOJIAaCTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toit 3agaun Ha yriayOiaEHHOM YPOBHE M3ydeHUs
IpeaAMETAa MPEAINO0JIAracT PeAN3alUI0 TAKUX HeJIeH, Kak:

— (QopmupoBaHUE MPEACTABICHUI: O MaTepUATLHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTSIX U
MTO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HayK M €€
BeAyuieil poinu B 00eCreYeHMH YCTOWYMBOTO DPA3BUTHUSL YEIOBEYECTBA: B PEIICHUU
npoOJieM SKOJIOTHUECKOW, PHEPreTUYCCKONM M THUIICBOM O€30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUalIOB, HOBbIX HCTOYHHKOB YHEPTHH, B 00eCIIeYeHUN
palMoOHAIBFHOTO TPHPOJIONIONIB30BaHMs, B (OPMHPOBAHUU MHUPOBO33PEHUS U OOIIeH
KyJbTYpBl YeNOBEKa, a TAaKKE HJKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpene;

— OCBOCHHE CHCTEMBI 3HAHWM, JISKAIIMX B OCHOBE XHWMHUYECKOH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (PyHAAMEHTAIBLHBIX MOHATHHA, 3aKOHOB U TECOPHM
XUMHH, COBPEMEHHBIX MPEJICTaBICHUW O CTPOEHUHU BEIIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUS XUMHUYECKMX pEeakUui, 0 XMUMHUYECKOM
pPaBHOBECHH, PACTBOpAaX M AMCIEPCHBIX cHUCTeMaxX, 00 OOIIMX HAy4YHBIX MPUHIUIAX
XUMHYECKOTO MPOU3BO/ICTBA;

— (¢opMupoBaHHEe Yy OOy4arOUIMXCS OCO3HAHHOTO TMOHUMAaHHsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKMX 3HAaHUWH i1 OOBSCHEHHUS KIIOYEBBIX HJEH U mpoliem
COBPEMEHHOM XHMHH, I OOBSCHEHUS U TNPOTHO3UPOBAHUS SBJICHHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJY; TPaMOTHOIO pelIeHHs TPoOieM, CBSI3aHHBIX C XUMUEH,
IPOTHO3MPOBAHMS, aHaldM3a M OLEHKUM C TMO3ULIUNA HKOJIOTUYECKOW Oe30macHOCTH
MOCITIEACTBHI OBITOBOM M TMPOU3BOJICTBEHHOW ESITEILHOCTH YENIOBEKa, CBSI3aHHOW C
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XUMHUYECKUM MPOU3BOJICTBOM, UCITOJIH30BAHUEM U TTepepabOTKON BEIIECTB;

— yrayOJieHWe TMpeJCTaBICHWNA O HAy4YHBIX METOJaX IIO3HAHWS, HEOOXOJAMMBIX JUIs
npuoOpeTEeHUsT YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUUYECKHX
SIBJICHHH, UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUICCKON NEATSIHHOCTH U IMOBCETHEBHOM
JKHM3HU.

B mnnane peanmuzanuy mepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIMN
[IEJIOCTHOM CHCTEMBI CpEeIHEero OoOIIero oOpa3oBaHUs NMPH M3YYCHUH TNpenMeTa «XUMHUsS» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyallbHOCTh IPHOOPETAIOT TAaKKE e U 3aJa4Hu, KakK:

— BOCHHUTaHHUE YOSKIEHHOCTH B MO3HABAEMOCTH SIBIICHUI MPUPO/IbI, YBOXKEHUS K MPOLIECCY
TBOpYECTBA B OOJIACTH TEOPETUYECKMX M TPHUKIATHBIX HCCIEIOBAaHUA B XHMMHU,
(dopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HaYKU;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO M TO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX [IEHHOCTEH;

— pa3BUTHUE MO3HABATEILHBIX MHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyaromuxcsi, GOpMUPOBAHHUE Y HUX CO3HATEIBHOTO OTHOLICHHUS K CAaMOOOPa30BaHUIO U
HENpEepbIBHOMY 00pa30BaHMIO KaK YCIOBHMIO YCHEIIHOW MNpodecCHOHANbHOW H
OOIIECTBEHHON JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO H
MOTPEOHOCTH B 3I0POBOM 00pase KU3HHU;

— (QopmupoBaHHE YyMEHUHl W HaBBIKOB pPa3yMHOT0 NPUPOAOINOIH30BAHUSA, DPA3BUTHE
HKOJIOTHYECKOW  KyJbTYpbl,  NPHOOpETeHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
IKOJIOTUYECKOH NIESTETLHOCTH.

OO0ree YMCIIO YacoB IS M3y4YEHUs XMMHUHU Ha yriayoiaeHHoM ypoBHe — 204 vacos: B 10
kiacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B HeAeINIO).

Bocrniutanue siBisieTcst OTHOM M3 BOKHEUIIINX COCTABJISIONIUX 00pa30BaTeILHOTO MpoIiecca
Hapsay ¢ oOydeHueMm. JlomomHssA Apyr Apyra, oOydeHUe U BOCHUTAHUE CIY)KAT €IUHON LIEIH:
L[EJIOCTHOMY Pa3BUTHIO JIMYHOCTH IIKOJIbHUKA.

IOHo1meckuit Bo3pacT — 3T0 neproj BEIpaOOTKHU MUPOBO33PEHUS, YOeXKIEHUH, XapaKkTepa U
KU3HEHHOro camoornpeaeneHus. s audHoctn oOpeTaeT IEHHOCTh CHCTEMa OIpeAesIeHHO
OPUEHTUPOBAHHBIX TOCTYNKOB, BO3pAacTaeT 3HAYUMOCTb (YHKIIMM CaMOKOHTpPOJS, KOTOpas
cpabaThIBaeT B PA3IMYHBIX MO TUIY TPOOJIIEMHBIX CUTYaIUSX.

B crapmieM MKOIBHOM BO3pacTe MPOMCXOAUT CHCTEMAaTH3alHs IOTYYEHHBIX 3HAHMM,
YCBOEHHE TEOPETUUYECKUX OCHOB pa3IMYHBIX AUCUUIUINH, OOOOIIEHHWE 3HAHUH B EAUHYIO
KapTUHY MUpa, mo3HaHue punocockoro cMeicia spneHuil. Kak nmpaBuio, nHTepec K y4eHuro (K
€ro COJIEP>)KaHUIO U IIPOLECCY) MOBBIIAETCS, TaK KaK BKJIIOYAIOTCS MOTHBBI CAMOOIIPEAEIEHUS U
NOJATOTOBKHA K CAMOCTOATEIbHOW >KM3HM. Meer mMecTo codeTaHue M B3aMMOIPOHHKHOBEHHE
IIMPOKUX COIMAIbHBIX M TI03HABATEIbHBIX MOTHUBOB. SIpKO BBIpaXKE€HA MPOU3BOJIbHAA
MOTHBAIMS, TaK KaK XOPOIIO OCO3HAIOTCA MPHUUYMHBI OTHOLIEHHS K ydyeOe. CTapiiekiacCHUKU
y’K€ TOTOBBI K CaMOOOPa30BaHHUIO.

K crapmemy HMIKOJIBHOMY BO3pacTy CKIJIAIbIBA€TCA MCCIENOBATEIbCKOE OTHOILIEHUE K
yueOHBIM MpeIMEeTaM U YMEHHE HaXOAUTh U CTaBUTh IpobiieMy. [losTomy B yueOHOM mpoiecce
WX TPUBJICKAET CaM XOJ aHaliu3a 3aJay, CPABHEHHUE PA3JIMYHBIX TOUYEK 3pPEHUs, JUCKYCCUU U
OOBSICHEHUS, KOTOpPBIE 3aCTABISAIOT JyMmaTh. MEHSETCsl B 3TOM BO3PacTe W POJIb YUUTENs: OH
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BBICTYIIAET Yy»K€ CKOpee Kak KOHCYJIbTaHT Mo mpenMery. Ho BocnuTaTenbHbIEe AacmleKThl
MpEenoiaBaHus MPEIMETOB OCTAIOTCS.

BaxneilmiuMm ycnoBueM peanu3aldd BOCIHUTATENBHOIO MOTEHIMAIa YPOKOB SIBIISIETCS
OpraHu3alusl aKTHUBHOM JESATENbHOCTH YyYalluXCsli Ha pa3HbIX YPOBHAX I[103HABATEIbHOU
CaMOCTOSITEJIbHOCTH.

[IporpaMMa BocHUTaHUST Ha YpPOKax XHMHUHU peallu3yeTcsi dYepe3: BOCHHUTaHHE
JUYHOCTHBIX Ka4eCTB K TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(OPMAIOHHO-
MO3HABATENILHON NIE€ATEIbHOCTH, BJIaJICHUE HABBIKAMU MOJIyUYEHHUS HEOOXOAUMOW MH(pOpMaluu
U3 cIIoBapei pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH(OpManuu,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATh WH(GOPMAIIMIO, TIOTYyYaeMYI0 W3 Pa3IHYHBIX
HMCTOYHHUKOB.



COAEPKAHUE OBYYEHUA
10 KUIACC
TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHUHU

[Ipenmer W 3Ha4YeHHWE OPraHUYECKON XUMHH, MPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepofa: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS.
BaneHTHbBIE BO3MOXKHOCTH aTOMa yriepoja. XMMHUUYECKasl CBS3b B OPraHUYECKUX COECIMHEHUSX.
Tunbel THOpUIM3AIMK aTOMHBIX OpOuTanei yrieponaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHOM
cBs3U (OOMEHHBIA U IOHOPHO-AKIENITOPHBIN). THUIIBI MEepeKphIBaHMUsI aTOMHBIX OpOUTANCH, G- U
n-cBsi3u. OnuHapHasi, JBOMHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3e B MOJIEKyJax
OopraHnueckux BemiecTs. [loHsTHE 0 CBOOOTHOM paHKaie, HyKIeOpUIe U MIEKTPOuUIIe.

Teopust crpoeHust opraHumdeckux coeauHeHuil A.M. byrnepoBa M coBpeMeHHbIE
IIPEJICTABIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOEHHUS OPTaHUYECKUX COEAMHEHU.
MonekynspHele U CTpyKTypHble (opmynbl. CTpykTypHble (OpMYJbl pa3UYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. WM3omepus. Bunabl wu3omepun: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JJEKTPOHHBIE H(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUN
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenne o0  KiIaccupUKaMM  OpraHuueckux  BemiectB.  Ilonartue o
¢ynkunonanbHOM  rpymme. ['omomorus.  I'omomormyeckue — psapl.  CucreMaTHuecKas
HOMeHKJIaTypa opranudyeckux coenuHennit (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIbHBIX
MPEACTaBUTENIEH.

OcobenHoctn W kiaccuukanuss  OpraHMYecKuX  peakmuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

JKCNepUMEHTAIbHbIE METOAbl H3y4YeHHS BELIECTB U MX NpeBpallleHu i

O3HakoMJieHHEe ¢ 0o0pa3liaMu OpraHMYecKHX BEIIeCTB M MaTepuajlaMH Ha HUX OCHOBE,
OTIBITHI 110 MPEBPALICHUIO OPraHMYECKUX BEIIECTB P HarpeBaHUH (IJIaBJIeHHUE, 0OYyIJIMBaHUE U
TOpPEHUE), KOHCTPYMPOBAHUE MOJENIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Yraesoxopoabl

— Aunkaspl. ['OMonorudeckuii psis ankaHoB, oOmas GopMyiia, HOMEHKJIATypa U U30MEpHsI.
DNEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOSHUE MOJICKYN alKaHOB, SP3-THOpHIM3ALUS
aTOMHBIX OpOHTajel yriiepoaa, 6-cBs3b. Kongopmepul. Pu3znueckre CBONCTBA ATKAHOB.

— XHMHMYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEICHMS, U30MEPU3aLUH, JErUAPUPOBAHUSA,
LIUKJIA3aUN, TUPOIN3a, KPEKUHTa, TOPEHHUS.

— Haxoxnenue B mpupojie. CriocoObl MOTy4deHHUs U IPUMEHEHHE aJIKaHOB.

— Huknoankansl. O0mas ¢popmyna, HOMEHKIATypa 1 u3oMepus. OcOOEHHOCTH CTPOSHUS U
XUMHUYECKUX CBOMCTB MasbIX (IMKJIONPOTMAaH, MUKJIO0YTaH) U OOBIYHBIX (IIUKJIONICHTAaH,
LUKJIOT€KCaH) IUKI0aIKaHOB. CrocoObl MOMYYeHHs U IPUMEHEHHE [TUKII0ATKaHOB.

— Anxensl. 'oMonorndeckuii psizi aIKeHOB, 001ast popmyiia, HOMEHKJIATypa. DIECKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl QJIKEHOB, SP2-THOpHIM3aIMs aTOMHBIX
opbOutanelr yriaepoaa, 6- U 7m-cBs3u. CTPYKTypHas M TeoMeTpuuecKas (IMC-TPaHC-)
nzomepusa. @Du3MYecKHe CBOWCTBA aJIKEHOB. XHMHUYECKHE CBOMCTBA: PEAKIIHH
MIPUCOETUHEHMS, 3AMEILIECHHS B O-TIOJIOKEHUE INPU JBOWHOW CBS3H, MOJMMEPHU3ALMNN U
OKHCJICHUS.

— IlpaBunmo MapkoBHukoBa. KadecTBeHHBIE peaknuu Ha JABOWHYIO CBs3b. CrocoObl
MOJIyYEHUSI U IPUMEHEHHUE AIIKEHOB.



— Anxamguensl.  Knaccudpukanumss — ankagueHoB  (CONpshDKEHHBIE,  W30JIMPOBAaHHBIE,
KyMynupoBaHHbIe). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHS U XHMHUYECKHX CBOMCTB
CONPSKEHHBIX AWEHOB, 1,2- u 1,4-mpucoenunenue. IlomuMepuszanus CONpsKEHHBIX
nueHoB. CriocoObl MOTy4YeHUs U IPUMEHEHUE aJIKa/IieHOB.
— Anxusbl. ['OMONOTHYECKUH Psi aTKMHOB, 001mas (Gopmysia, HOMEHKIATypa U U30MEpHSI.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-THOpHUIM3aLUs
aTOMHBIX opoOuTanei yriepona. Ou3ndeckrue CBOMCTBA ATKWHOB. XMMHUYECKHE CBOWCTBA:
peakuuu MPUCOCAUHEHUS, TUMEpPHU3ALMU W TpUMEpHU3aluu, OKHUCIeHUsA. KucimoTHbie
CBOMCTBa aJKWHOB, UMEIONIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBIE peaklnu Ha
TPOUHYIO CBsI3b. CIIOCOOBI MOTYYCHHS U TPUMEHEHHUE ATKUHOB.
— ApomaTtuyecKkue yriieBoIOpoabl (apeHbl). ['OMOJIOTHYECKHUU psll apeHoB, o0OIIas
dbopMyna, HOMEHKIIaTypa ¥ HM30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ bl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOWMCTBA O€H307a U
€ro TOMOJIOTOB: pPEaKLIMU 3aMEIIeHUS B OCH30JbHOM KOJBIE M YIJIEBOJOPOJHOM
paauKaie, peakiuy MPUCOSTUHEHHS, OKUCIICHIEe roMoIoroB Oen3omna. [Ipencrasienne 06
OPUEHTHUPYIOIIEM JIeHCTBUM 3aMecTuTelel B OEH30JbHOM KOJIbLIE Ha IpUMepe
QIKWIBHBIX PaJUKalIoB, KapOOKCHJIbHOM, THIPOKCHIBHOM, aMHUHO- W HUTPOTPYIIIBL,
aToMOB rajoreHoB. OCOOCHHOCTH XWMHYECKHX CBOMCTB cCTHpoia. l[lomumepusamms
ctuposia. CriocoObl MOJTyuyeHus: ¥ MPUMEHEHUE apOMAaTUYECKUX YTIIEBOAOPOIOB.
— Ilpuponnsrit ra3. [lonyrasie HedTsHbIE Ta3bl. HedTh u e€ mpoucxoxnenue. KameHHbIi
Yrojdb M MPOAYKTHI ero mnepepabotku. CrocoObl mepepaboTku HEPTH: TEperoHkKa,
KPeKUHT  (TepMUYECKHN, KaTalUTU4YeCKuil), pudopMHuHT, THpoau3. [IpomyKThr
nepepaboTKu HEPTH, KX TPUMEHEHHE B POMBIIIJICHHOCTH U B OBITY.
— T'enermueckast CBsI3b MEXIY pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.
— DJEKTPOHHOE CTPOEHHUE TaJOr€HIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peakiuu 3amelneHus
rajjoreHa Ha TUJpOKCOTPYIIIY.
— JleicTBHE Ha TaJOrCHIPOU3BOAHBIE BOJHOIO U CIHUPTOBOTO pPAcTBOpa MLIENOYH.
BzauMopelictBue AUTaloreHajJKaHOB ¢ MarHmeM © HOUHKOM. HMchooin3oBaHue
TaJIOTEHIIPOU3BOIHBIX YTJIEBOAOPOJOB B OBITY, TEXHUKE W MPU CHUHTE3E OPraHUYECKUX
BEIIECTB.
JKcNnepUMEeHTAIbHbIE MeTO/IbI H3y4YeHHUs] BellleCTB M UX NMpeBpalleHuii

N3yuenne ¢u3ndeckux CBOWCTB YIJIIEBOAOPOAOB (pacTBOPUMOCTH), KauyeCTBEHHBIX
peakuuii yrieBoJ0opoJIOB pa3MYHbIX KilaccoB (oOeclBeyMBaHUE OPOMHOI MM MOJHOW BOJBI,
pacTBopa mepMaHraHata Kajiaus, B3aUMOJCUCTBHUE alleTUIEHAa C aMMUAYHBIM PacTBOPOM OKCHa
cepebpa(l)), kauecTBeHHOE OOHapyX)eHHE YriepoJa M BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX,
MOJTy4YeHUE STWICHA U HM3yYEHHE €ro CBOMCTB, O3HAKOMIJICHHWE ¢ KoJutekiusmu «Hedtb» u
«Yromp», ¢ oOpa3laMd IUTACTMACC, KAay4yKOB M PE3UHBI, MOJCIHUPOBAHUE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTITIEBOJIOPOIOB.

Kucnopoacoaep:xanye oprannieckue coeIuHeHUs1

— IlpenenbHpie ogHOAaTOMHBIE CcrUPTHL. CTpoeHHEe MONIeKyn (Ha MpUMEpe MeETaHola |
sTa”ona). lomonorumdeckwii psig, oOmas ¢opmyna, H30MEpHs, HOMEHKIATypa H
kinaccupukanug. Puznyeckue CBOMCTBA MPEJENbHBIX  OJHOATOMHBIX  CIIUPTOB.
Bonopoansie cBsi3M MeXAy MOJEKYJaMH CIUPTOB. XHUMHUYECKHUE CBOMCTBA: PEAKIIMH
3aMeIIeHUs, JAETUApATallii, OKHCIEHUS, B3aUMOJICHCTBHE C OpPraHMYECKUMU U
HEOpraHMYeCKUMHU KucioTamu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE CIUPTHI.
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JleificTBue STaHONAa W METAaHOJIAa HAa OpraHu3M uYenoBeka. CrocoObl TOMyYeHHsS] |
MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.
[Tpocteie aupbl, HOMEHKIIATypa U u3oMepusi. OcCOOCHHOCTH (HU3HYECKUX U XUMUYECKUX
CBOMCTB.
MHoOroaTtoMHbI€ CHOUPTHI — ATHJIEHTJIMKONb U TNHLEpUH. PU3NYECKUEe U XUMHUYECKHE
CBOMCTBA: peaklly 3aMelleHus], B3aUMOICHCTBHUE C OPraHUUYECKUMHU U HEOPTraHMYEeCKUMHU
KHCIIOTaMHU, Ka4YeCTBEHHAs peakiusi HAa MHOIOaTOMHbIE CIUPTHL. JelicTBUE HA OpraHu3M
genoBeka. CrocoObl MOydeHUs U MPUMEHEHHNE MHOTOATOMHBIX CITUPTOB.
®enon. CTpoeHre MOJIEKYIIbl, B3AMMHOE BIUSHUE THIPOKCOTPYMIBI U OEH30BHOTO sJIpa.
Ousnueckue cBorctBa ¢eHoma. OCOOCHHOCTH XHMHUUYECKHX CBOWCTB (heHora.
KauectBennsie peaknuu Ha QeHon. ToxcuuHocTh ¢eHoma. CrnocoObl TONYYCHHS U
npuMeHeHne ¢penona. OenonpopmanbaeruaHas cCMoIa.
KapOonumnbHble coeAMHEHHS — albJIErHAbl W KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['oMonoruueckue psAapl albJerHJ0B U KETOHOB, OOIIas
dbopMyna, uzomMepus U HOMEHKIAaTypa. PU3NYECKUE CBOWMCTBA albJCTHUAOB U KETOHOB.
XUMHUYECKUE CBOMCTBA QJIbJECTUIOB U KETOHOB: peakiuu npucoenuHeHus. OKucleHne
QIBJICTHJIOB, KA4YeCTBEHHBIC peakiuu Ha anpaeruabl. CrmocoObl TOMydeHUs |
MIPUMEHEHHUE aJTbJETUI0B U KETOHOB
ORHOOCHOBHEIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHSI MOJIEKYI
KapOOHOBBIX KUCIIOT. MI30Mepus n HoMeHKIaTypa. Pu3ndeckrue CBOHCTBA OJJHOOCHOBHBIX
npeeIbHBIX KapOOHOBBIX KUCIOT. BOIOPOIHBIC CBA3M MEXy MOJEKYJIaMU KapOOHOBBIX
KHUCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA, PEaKIHsl dTepUUKAIINH, PEaKIIUN
C y4acTHEM YTJIEBOJOPOAHOTO pamukaia. OCOOCHHOCTH CBOMCTB MYpPaBbHUHOM KUCIIOTHI.
[TonsTHE O MPOM3BOIHBIX KApOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB HEMpENeldbHBIX M apOMaTUYECKUX
KapOOHOBBIX  KHCJIOT, JUKAPOOHOBBIX  KHCIOT, THAPOKCUKApPOOHOBBIX  KHUCIIOT.
[IpencraBuTenu BHICIIUX KAapOOHOBBIX  KHCIOT: CTEapUHOBAs, MMaJbMUTHHOBAS,
oJienHOBast KUCJIOTHL. CIIOCOOBI OMyYeHUs U PUMEHEHNE KapOOHOBBIX KHCIIOT.
Crnoxnsie 3¢upbl. ['omomornueckuit psi, oomas GgopmMyina, u3oMepusi ¥ HOMEHKJIATypa.
Du3nYeCcKre U XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTIOYHOU Cpelie.
Kupsei. Ctpoenne, pu3HuecKrue U XUMUUYECKHE CBOMCTBA KUPOB: THUAPOJIN3 B KUCIOH U
menouHou cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COACPIKAIIMX OCTATKU HEMPEACIIbHBIX
AKHUPHBIX KUCTOT. JKUPBI B IpUpOJIE.
MpBUT4 KaK COJTM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.
OOmast xapakTepucThKa yriaeBojoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- U
nojucaxapuzbl). MoHocaxapuabl: TJIOK03a, (pykro3a. Dusnyeckue CBOWCTBA U
HaxoxaeHue B mnpupoge. DorocuHTe3. XMMHYECKHE CBOWCTBA TJIIOKO3BI: PEAKIMU C
y4acTUeM CHUPTOBBIX U aTbIETUIHOW TPYII, CIUPTOBOE U MOJOYHOKHCIOE OpOKEHUE.
[IpumeHneHue TIIOKO3bI, €€ 3HAUCHHE B KU3HENCATENbHOCTH OopraHu3Ma. J(ucaxapusl:
caxapo3a, MallbTO3a U .JaKkmo3a. BoccTaHaBIUBAIOLUIME W HEBOCCTAHABIIMBAIOIINE
nucaxapunabl. ['waponus aucaxapunoB. HaxokneHwe B mnpupone W IPUMEHEHHE.
[Tonucaxapuasl: Kpaxmai, TIMKOTEH U LeJUI0103a. CTpoeHrne MaKpOMOJIEKYJI Kpaxmara,
[JIMKOTEHA U LEJUTI0N03bl. PU3HYECKHE CBOMCTBA Kpaxmaia U LEJUTI0JI03bl. XUMUYECKUE
CBOWCTBA KpaxMajia: TUAPOJIN3, KAYECTBEHHAs PEaKUUs ¢ HOJAOM. XUMUYECKUE CBOMCTBA
LEJUTIONO3BL: TUAPOININ3, MoydeHue 3GupoB 1ewnono3bl. [ToHsTue 00 MCKYCCTBEHHBIX
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BOJIOKHAX (BHCKO3a, alleTaTHBIHN MIENK).
JKcnepUMeHTAbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i

PacTBOpuMOCTh pa3iMYHBIX CIUPTOB B BOJAE, B3aUMOJCUCTBUE 3TAHOJA C HATPHUEM,
OKHCIICHUE ITUJIOBOTO CIHUPTA B AJBJAETHUJ HA PACKAIEHHONM MEIHOW ITPOBOJIOKE, OKHUCIICHUE
STUJIOBOTO CHOUPTA JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB),
KaueCTBEHHBIC PEaKIIMU Ha albJeruabl (C THAPOKcHIOM auaMmMmuHcepeOpa(l) u rumpokcuaom
memu(Il)), peakmus rimuepuna ¢ ruapokcunom wmeau(ll), xumudeckue CBOWCTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aMMOJICUCTBHE pacTBopa TIJIOKo3bl ¢ ruapokcunom  wmeau(Il),
B3aMMOJICICTBHE Kpaxmalla C HOJIOM, pellleHHe SKCIePUMEHTANbHbBIX 3a]1a4 1o TeMaM «CHupThl
u Genounbl», «KapOoHoBbIe KUCIOTHI. CIIOKHBIE YPUPBD».

A3oTcoaeprkaiye OpraHudecKne coeJMHeHus
— AMuUHBI — OpraHvuYecKkhe TMpou3BOJIHbIE ammuaka. Kiaccudukanuss amMHHOB:
amudarruyeckue M apoMaTUYECKUe; TEepBUYHBIC, BTOPUYHBIE W TpeTuuyHble. CTpoeHue
MOJIeKyJ, oOmas ¢opmyna, H30Mepusi, HOMEHKJIaTypa M (PHU3MUECKUE CBOWCTBA.
XUMHUYECKOe CBOMCTBA ann(aTHUECKUX aMUHOB: OCHOBHBIE CBOWMCTBA, AJIKIIIMPOBAHHE,
B3aUMO/ICHCTBUE EPBUYHBIX AMUHOB C a30TUCTOM KUCT0TON. COJM aJIKWIIAMMOHHSL.
— AHWIMH — TIpeICTaBUTENb aMUHOB apomarudeckoro psaa. CTpoeHue aHWIWHA.
B3aumHoe BimsiHME Tpymm aTOMOB B MoJieKyine aHWiInHA. OCOOCHHOCTH XUMHYECKHX
cBoiicTB aHwnmHa. KadecTBeHHble peakuuu Ha aHWIMH. CrIocoObl TONyYeHUs U
npuMeHeHne anudaTudeckux aMuHOB. [lonydeHne aHuanHa U3 HUTPOOEH30JIa.
— AwmwmHokuciotel. Homenknatypa u  wu3zoMepus. OTtlenbHble MNPEACTABUTENH  O-
AMHUHOKHUCIIOT: TJMUWH, aJlaHUH. DU3NYECKUE CBOWCTBA AMHUHOKHUCIOT. XUMHUYECKHUE
CBOMCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX OPraHUYeCKUX COCAMHECHUN, pEaKIus
NOJIMKOHACHCALUY, 00pa3oBaHUE TMENTUAHONW CBS3U. buonoruueckoe 3HauYeHUE
aMUHOKHUCJIOT. CUHTE3 U THAPOJIU3 MENTHI0B.
— benku kak npuponnsie nonumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
OenkoB. XWMHYECKHE CBOWCTBA OCJIKOB: THAPOIU3, JeHATYypamus, KadeCTBCHHBIE
peakiu Ha OCTKH.
JKcNnepUMEeHTAIbHbIE MeTO/IbI H3yYeHHUs] BellleCTB M UX NMpeBpalleHuii

PacTBopenune GenkoB B BoJie, A€HATypalusi OCJIKOB MPU HarpeBaHUM, LIBETHHIE PEaKIINU
Ha OENKU, pelIeHUE SKCIEPUMEHTANbHBIX 33/a4 MO TeMaM «A30TcojepiKallie OpraHHuYecKue
coeMHEeHUs» U «Pacro3HaBaHue OPraHUYECKUX COCTUHEHUIN.

BricokomosiekyJIsipHbIE COeTUHEHHS

— OcHOBHbBIE TMOHSTHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIUMEPHU3alUU, CpedHsiss MOJEKyIspHas Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIWHEHUU — MOJMMEpHU3alus U
MOJIMKOHACHCAITHSI. [Tonumepusie MaTepuabl. [TnacTmacchl (monuaTHUIIEH,
MOJIMTIPOTUJIEH, MOJIMBUHUIIXJIOPU/I, MOJIUCTUPOIT, MOJIMMETHIIMETAKPUIIAT,
NOJMKAapOOHATHI, MONIMATUIICHTEepedTanar). Y THIU3aus 1 nepepadoTKa MIacTHKa.

— DnactoMepbl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTPEHOBBIN, U30NPEHOBBIN). Pe3una.

— BomnoxkHna: HarypaibHbIC (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHBIC (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

JKcnepUMeHTAJbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpPeBpallleHn i
O3HakoMJIeHHE C OOpa3laMu TNPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILUIACTMACC,
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Kay4yKOB, pEIICHHE S3KCHEpUMEHTANbHBIX 337ady 1o TeMe «Pacmo3HaBaHue mjiacTMacce U
BOJIOKOH.

PacuéTtHble 3agaun

Haxoxnenne MonexkyasipHOi (OopMyJbl OpPraHUYECKOTr0 COCIUHEHHS IO MacCOBBIM
JOJSIM ~ DJIEMEHTOB, BXOJAALIMX B €ro COCTaB, HAXOXJAECHHE MOJEKYISIPHOU (QOpPMYIIBI
OpPraHMYECKOT0 COEUHEHHS 110 Macce (00bEMY) MPOTYKTOB CrOpaHus, M0 KOJIMUYECTBY BEIIECTBA
(macce, 00bEMY) MPOAYKTOB PEAKIMKM W/MJIM MUCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU
dbopMyIibl OPTaHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIOCOOOB
MOJTyYEHUs, ONpe/IeJICHUE TOJIU BbIX0/a MPOIYKTA PEaKIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

MexnpeaMeTHbie CBA3U

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMpU M3ydeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk H
HOHSATHUH, IPUHATHIX B OTJACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

— OOmue ecTecTBEHHO-HAYYHbIC MOHATHUSA: SBJICHHE, HAay4yHBIH (pakT, rumoresa, Teopus,
3aKOH, aHaJM3, CHUHTE3, Kiaccuukanus, HAOIIOACHUE, H3MEPEHHE, HKCIEPUMEHT,
MO/1€]1b, MOAEINPOBAHHUE.

— ®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI, SMHULIBI U3MEPEHUS], CKOPOCTb, YJHEPTUs, Macca.

— bwuonorus: kneTka, opraHusMm, dKocucTema, ouocdepa, MeTadoIM3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIH U TEeTepOTPO(HBIN THUIl MUTaHUS, OpoKeHHe, (HOTOCHHTE3, IbIXaHUE,
O€JIKH, YTIeBOIbl, )KUPbI, HYKJIIEHHOBbIE KUCIOTHI, (JEPMEHTHI.

— T'eorpadusi: nmonezHble HCKOMaEMbI€, TOILITUBO.

— TexHonorus: nHILEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOIO IHTAaHUS, MOIOLIHIE
CpEeICTBa, MaTepHallbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
TeopeTruvyeckue OCHOBbI XUMHMHU

Atom. CocraB aroMHbIX saep. Xumuueckuil snemeHt. M3orombl. CrpoeHue
AIIEKTPOHHBIX 00O0JOYEK AaTOMOB, KBAaHTOBBIC UYMCIIA. DHEPreTHUECKHE YPOBHU M TOAYPOBHH.
ATomuble opouTanu. Kimaccudukariuss XAMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-amemeHTH).
Pacnipenienenne 31€KTPOHOB MO aTOMHBIM OpOUTAISIM.. DIEKTPOHHbIE KOH(PUTYpallid aTOMOB
3JIEMEHTOB TEpPBOrO—YETBEPTOrO MEPUOJAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHUH,
3JIEKTPOHHBIE KOH(PUTYpALIMH HOHOB. DIEKTPOOTPULIATEIHHOCTD.

Ilepnonnueckuit 3akoH u Ilepuogmdeckas cucremMa XUMUYECKHX diaemeHToB [[.U.
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHa M llepuoanueckoil cHCTEMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX W CIOXKHBIX BEIIECTB IO TPYyIIaM H
nepuoaam. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMHUYecKasi CBA3b. BHUIIbI XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBSI3W: OOMEHHBIM M JIOHOPHO-AKIEITOPHBIA. DHEPTUs
U JuirHa CBA3U. [lonspHOCTh, HAlIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBsi3u. BogopoaHas cBsizb. MeXKMOJNEKYIISIpHbIE B3AMMOACHCTBHUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB.. CBSI3b AJIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX TI'€OMETPUUYECKHM CTPOEHUEM (Ha NPUMEpPE COEAUHEHMM 3JEMEHTOB BTOPOIO
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nepuoa).

[IpeacraBinenne o0 KOMIUIEKCHBIX coeduHEeHHsX. (CocTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. [loHste o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTpOEHUsS. THUIbl KPUCTAILNTUYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[Tonsstne o pucmepcHbIXx cucTemax. McruHHBIE pacTBOpBl. CroOcOOBI BBIPAKECHHS
KOHLIEHTpAllUl PAcCTBOPOB: MAaccoBas JOJs BELIECTBA B PAcCTBOPE, MOJISIPHAS KOHLICHTPALHS.
HacplieHHble 1 HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.

Krnaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. |pUBUANBHBIC HA3BAHUS
OT/IENIbHBIX MPEJICTABUTENICH HEOPraHUYECKUX BELIECTB.

Knaccupukanuss XMMHUYECKHX peakIii B HEOPraHMYECKOH W OpraHMYecKOW XUMHH.
3aKOH COXpaHEHUsI Macchl BELIECTB; 3aKOH COXPAaHEHUsT M TMpEBpallCHUsT 3SHEPruu Npu
XUMHYECKHX peakuusx. TeruioBble 3((EeKTsl XUMHUYECKHUX peakuui. TepMoxXxuMHuuecKue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOH peaKInuu, €€ 3aBUCUMOCTh OT Pa3IN4HBIX (aKTOpoB. [ oMoreHHbIE
U TeTeporeHHble peakunu. Katannus u karaau3aTtopsl.

OOpatuMble U HEOOpaTUMBIC pEaKIMu. XUMHUYeCKoe paBHOBecue. DaKTOpbI, BIMSIONIME Ha
MOJIOKEHUE XHMHMUYECKOTO PaBHOBECHS: TEMIIepaTypa, NaBJIICHHE W KOHIEHTPAIlMU BEILECTB,
ydactByromux B peakiuu. [Ipunnun Jle Ilarense.

OnexkTponutuueckas aucconuanus. CuibHble ©  chnadble ANIeKTponuThl. CTeneHb
nuccounranuu. Cpena BOAHBIX PacCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazatenb (pH) pactBopa. 'maponus coneit. Peakinn nonnoro oomena.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHCIATENb U
BOCCTAaHOBUTENb. [Ipomeccel OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWline OKHCIUTENN U
BOCCTaHOBUTENU. MeTOJ] 37IEeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIaBOB BEILIECTB.
JKcnepUMeHTAJbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i

Paznoxkenune mepokcuaa BoAOpOJa B MPUCYTCTBUM  Karainu3aTopa, MOJEIN
KPUCTANIMYECKUX PEMIETOK, MPOBEACHHUE pEaKlWii HOHHOTO OOMEHAa, OMpENeICHHE CpeIbl
pPacTBOPOB ¢ TIOMOIIbIO HHIMKATOPOB, H3yUYCHUE BIUSHUSA PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi xummusi

— Ilonoxxenune HemeramoB B Ilepuonnueckol cucTeMe XMMHMUYECKUX diaemeHToB JI.H.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI MX aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIIOB.
AnoTponusi HeMETa/uIoB (Ha IpUMeEpPe KUCIopoa, cepbl, hochopa u yriepoaa).

— Bopopoa. Ionyuenue, ¢puznueckue U XMMHYECKAE CBOMCTBA: PEaKIUU C METAJUIAMH U
HEMeTaJUIaMH, BOCCTAHOBHUTEIIbHbIE CBOMCTBA. [ MApUIbI.

— Tanorensl. Haxoxaenue B mpupoje, crocoObl MOydeHus, PU3NIecKue U XUMUIECCKHE
cBoiicTtBa. [l'amoreHoBomoponasl. Baxheumme KUCIOPOACOACpIKALIUE COCHUHEHUs
rasioreHoB. JlabopaTopHble ¥ TPOMBIIUICHHBIE CIOCOOBI TONYyYEHHUs TaJOrCHOB.
[IprMeHeHue raJoreHoB U UX COCAUHEHHUIA.

— Kucnopon, o3oH. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYYCHHS] KHUCIOPOA.
®dusnueckue U XMMHUYECKHE CBOMCTBA M MPUMEHEHHE KUcaopoda M 030HA. OKCUIBI U
MEPOKCHUJIBI.

— Cepa. Haxoxnmenue B mpupoje, crmocoObl TONydeHHs, (U3HUECKHEe M XUMUYECKUE
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cBorictBa. CepoBoaopon, cymbduasl. Oxkcua cepri(I1V), okcua cepri(VI). Cepuucras u
cepHasi KUCJIOTHI M UX coli. OCOOEHHOCTH CBOMCTB cepHOM KUCNOTHL. [IpuMeHeHne cepel
U €€ COCIMHECHU M.

A3zor. Haxoxzaenue B mpupojie, CHOCOObI MOJyuyeHus, (pusmdeckue M XUMHUYECKHE
cBOMcTBAa. AMMHAaK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasl U a30THASI KUCIOTHI U UX COJIH.
OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. llpuMeHeHue a30Ta W €ro COEAMHEHUH.
A3zoTHBIE y1OOpeHHs.

®dochop. HaxoxaeHue B mpupoje, CrocoObl MoaydeHus, GU3NIECKUEe M XUMUUYECKUE
coiictBa. @ochuner u pochun. Oxcuabl pochopa, dpochopras kuciaora U e€ COIH.
[Mpumenenne pocdopa u ero coenunenuit. DochopHbie ya0OpeHUs.

VYrnepon, HaxoxaeHue B mpupoze. AsuioTpomHble Moaudukanuu. dusmyeckue u
XUMHUYECKHE CBONCTBA TIPOCTBHIX BEIIECTB, OOpa30BaHHBIX yraepomoM. Oxcup
yraepoaa(ll), okcun yraepoma(IV), yrombHas kucimora U e€ conu. AKTHUBHPOBAHHBIN
yrouib. [IpuMeHeHrne TPOCTHIX BEMIECTB, 00Pa30BAaHHBIX YTIEPOIOM, U €T0 COSTMHECHU.
Kpemunii. Haxoxaenne B mpupojne, CrocoObl MOaydeHus, PU3nIecKkne U XUMUYECKUE
cBoiictBa. Oxcun kpeMHus(IV), KpeMHUEBas KUCI0Ta, CUIMKAThL. [I[puMeHeHne KpeMHUs
u ero coenuHeHni. CTEKII0, €ro MOJy4YeHUE, BUJIbI CTEKJIA.

[Tonoxenne MerauioB B Ilepuonnueckoid cHcTeMe XMMHYECKHMX — DJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS NEKTPOHHBIX 000JI04eK aTOMOB MeTa/ioB. O0mue Gpu3ndeckue
CBOiicTBa MeTaioB. [I[puMeHeHne MeTauioB B ObITY U TeXHUKe. CIUIaBbl METAJIOB.
DNEeKTPOXUMUYCCKUN psAJl  HampspkeHUH MertauioB. OOmmume crmocoObl  MOTydeHUs
METAJIOB: THUIAPOMETAJUTYPTHUs, MUPOMETAITYprus, 3jekTpoMmetrauiyprus. llonstue o
KOppo3uu MeTauioB. CrocoOBI 3alIUTHI OT KOPPO3UH.

OO6mas xapaktepuctuka MeTaiuioB [A-rpynmer [leprogndeckoil CHCTEMbI XUMHUUYECKHX
snemMeHTOB. HaTtpmii m kanwii: mosydeHue, (pu3Wyeckne M XUMHUYECKHE CBOWCTBA,
MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mas xapakrepuctuka metaiioB [IA-rpynmsr [leprognyeckoit cucTeMbpl XUMHUYECKHX
3JIEMEHTOB. Marnuii W KaubIUil: TMonydeHue, (PU3NYeCKue M XHUMHYECKHE CBOWCTBA,
NPUMEHEHHE TPOCTBIX BEIIECTB U MX coenuHeHud. JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHSI.

AOMUHUN: TOTydeHne, PU3nUecKue U XUMHUECKHE CBOWMCTBA, MPUMEHEHUE MPOCTOTO
BEIIIECTBA U €ro COeAMHECHUN. AM(OTEPHBIE CBOMCTBA OKCHIA U TUPOKCHUIA ATFOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mas xapakTepucTuka MeTauioB moOouHbix mnoarpynn (b-rpymm) Ilepuommnueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

®u3nYeCcKue U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHUH. OKCUJIBI U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel u IUXpPOMATH, MX OKHCIUTEIHHBIC
cBoiicTBa. [lonydyeHue u mpuMeHeHre Xxpoma.

du3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro coeauHeHuid. Baxkneimme
coenuaeHust Mmapranma(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar
KaJusi, er0 OKUCIUTENbHBIE CBOICTBA.

®dusnueckue U XMMUYECKUE CBOMCTBA Keje3a U ero coeAMHeHUuN. OKCUIbI, THIPOKCUIBI
u conm xene3a(ll) u xxeneza(Ill). [Tomydenne u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

dusnueckue M XMMHUYECKHE CBOWCTBA Meau MU €€ coenuHeHuid. llomydenue wu
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MIPUMEHEHNE MEJIU U €€ COCTMHEHUM.
— Hwuek: momydyeHue, (GU3MUECKHE M XHUMHYECKHE CBOWCTBA. AMGDOTEpHBIE CBOWCTBA
OKCHJIa M TUIPOKCUA LIMHKA, THIPOKCOKOMIUIEKCHl LMHKA. IIpMeHeHue nmuHkKa u ero
COCTUHEHUN.
JKcnepUMeHTAJbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpeBpallleHn i

W3yuenne o00pa3loB HEMETAJIOB, TOpeHue cepel, (ocdopa, xKemeza, MarHus B
KHCIIOPOJIE, HM3YUYECHHE KOJUIEKUUH «MeTallibl U CIJIaBb», B3aMMOJCUCTBUE ILEJIOYHBIX U
IIEJIOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOXHO MCIIOJNB30BaHUE BUAEOMATEPUAIIOB),
B3aUMO/ICHCTBUE IMHKA U JKeJle3a C PaCTBOPAMM KHCJIOT U LIEJI04YEl, KaUeCTBEHHbIE PEAKIINN HA
HEOPraHWYeCKHE AaHHOHBI, KAaTHOH BOJOPOAA M KAaTUOHBI METAJUIOB, B3aWMOJCHCTBHE
TUAPOKCUIOB QIIOMUHUSA M IIMHKA C PAacTBOpPAaMHM KHUCIOT MW  LIEJIOYEH, pEIICHHE
JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «[ amorens», «Cepa u e€ coemuHeHus», «A30T u pocdop
U X COCIMHEHUs», «MeTaJulbl IIaBHBIX MOATPYII, «MeTaibl TOOOYHBIX MOATPYIII.

Xumus 4 KU3Hb

— Pounb xumuu B obecrieyeHMN yCTOMYMBOTO pa3BUTHUS yesloBeuecTBa. [IoHsATHE 0 HAYUHBIX
METOAAaX IIO3HAHUS W METOJOJOTMH HAY4YHOrO HCCienoBaHus. HayuHble OpHHIMIBI
OpraHu3alliil XUMHUYECKOTO IPOU3BOACTBA. [IpOMBINUIEHHBIE CHOCOOBI IMOYYCHHS
BOKHEUIIMX BEIIECTB (HAa MpUMEpe TMPOU3BOJCTBA aMMHaKa, CEPHON KHCIOTHI,
MetaHoia). [IpomblIIeHHBIE CITOCOOBI MOMYYEHUS! METAUIOB U CIUIABOB. XMMHUYECKOE
3arpsA3HEHUE OKPY)KAIOLIEH cpeasl M ero mocieAcTBusa. Ponbp xumuu B obecneueHUH
SHEPreTU4ecKoi Oe30MaCHOCTH.

— XuMmHs U 310pOBbE 4elloBeKa. JlekapcTBeHHble cpencrtBa. IIpaBuiia MCIIONB30BaHUS
JIEKAPCTBEHHBIX IpenaparoB. Poyib XUMUM B pa3BUTUU METULIMHBI.

— XuMHUs MUIIK: OCHOBHBIE KOMIIOHEHTHI, MMUIIEBbIE 100aBKH. Poib xumun B obecriedeHnn
NUILEBOH Oe30MacHOCTH.

— Kocmernueckue um mapdromepubie cpeactBa. beitoBas xumus. [lpaBuna Oe3omacHOTro
UCIIOJIb30BaHUS TPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON KU3HH.

— XuMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

— XuMus B CeIbCKOM X03aicTBe. OpraHnyeckie 1 MUHEpalbHbIE YI00peHHs.

— CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpPHUAIIbl, KPACKHU, CTEKJIO, KEpaMUKa.

PacuétHble 3agaun

Pacuérpl: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIHMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklUH, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
onpeAecs€HHON MacCOBOM JOJed PAacTBOPEHHOIO BEHIECTBA, MACCOBOW IO W MOJISIPHOM
KOHIIEHTpAllUM BEIIECTBA B pPacTBOpPE, JOJM BbIXOJA IMPOJIYKTa pEaKLUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeamMeTHbie CBA3U
Peanuzanus MEXIpeIMETHBIX CBS3€H NpU M3Yy4eHUH OOLIeH M HeopraHudecko xumuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
Y NIOHATUH, IPUHATHIX B OTIEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

— OOmue ecTecTBEHHO-HAYYHbIC MOHATHUSA: SBJICHHE, HAay4yHBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJIM3, CHHTE3, KJIACCHU(HKAIMs, MEPUOAUYHOCTh, HAOIIOJCHUE, HW3MEPEHHE,
3KCHEPUMEHT, MOJENb, MOJEITUPOBAHHUE.
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®uznka: MaTepus, MHKPOMHUpP, MAKpOMHUpP, aTOM, SJEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOITbI, PaJMOAKTHBHOCTh, MOJICKYJa, SHEPreTHYCCKUH YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSHHUE BEIIECTBA, HJICATBHBIA Ta3, (DU3MYCCKHUE BEINYHMHBI,
eIMHMIIBI K3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTadOIW3M, MaKpo- H
MHUKPOIJIEMCHTBI, OCJIKH, JKHPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK PHEPTHH B SKOCHCTEMAX.

['eorpadusi: MUHEpaJTbl, TOPHBIC TIOPOIBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTUINBO, PECYPCHI.
TGXHOHOI‘I/I}II XUMHNYCCKasd HpOMBIH_UIGHHOCTB, MeTaJIJIprI/I}I, CTpOI/ITe.HBHBIG MaTepHaan,
CGHBCKOXO3HﬁCTB€HHO€ HpOI/I3BO,Z[CTBO, IIHUIICBas HpOMBIH_UIGHHOCTB, (bapMaI_[eBTI/I‘-IGCKaH
MPOMBINIJICHHOCTh,  NPOU3BOJICTBO  KOCMETHYECKHX  IIperapaTroB, IMPOHW3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, dJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

B cootBercTBUH C CUCTCMHO-ACATCIIbBHOCTHBIM HOAXO0AO0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS NpeaMeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIOIUMHUCS POCCUUCKOM TpaskIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIPEIETICHUIO;
HaJU4he MOTHBAIlMM K  OOYYCHHWIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOyYarommxcs
PYKOBOACTBOBATLCA HNPUHATBIMH B O6H.I€CTB€ npaBujiaMd WU HOpPMaMM MOBCIACHUSA; HAJIWYHC
IMMpaBOCO3HAHUA, SKOJOTHYECKOHU KYJIbTYPbI; CHOCOGHOCTB CTaBUTH LCJINU U CTPOUTH KU3HCHHBIC
IIJIaHBI.

JIMuHOCTHBIE pe3yabTaThbl OCBOCHHS MpeaMeTa «XUMUS) OTPaxaroT cHhOPMUPOBAHHOCTD
OTbITa [MO3HABATEIBHON U MPAKTHUECKOHN NeSTEIbHOCTH 00ydJaloluXcsl B IPOIEcCce peaan3alun
00pa3oBaTeNbHO 1eATeTbHOCTH.

JInuHOCTHBIE pe3ylbTaThl OCBOCHUSI MpeAMETa «XUMHUSD» OTPaKaroT CHOPMUPOBAHHOCTD
OTIbITA MMO3HABATEIBHON U MPAKTHUECKOHN NESTEIbHOCTH 00ydJaloluXcsl B IPOIecce peaan3alun
O6paBOBaT€HBHOI>'I ACATCIBHOCTH, B TOM YUCJIC B YaCTH.

1) rpaaaHCKOro BOCIMTAHUS:

— 0CO3HaHHA O0YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U OOS3aHHOCTEH, YBaKEHMUS
K 3aKOHY U MPaBOMOPSAKY;

— TPEICTaBICHUS O COLMAJIBHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOUICHWH B
KOJUJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOH EATETLHOCTH MPH CO3AAHUU YUEOHBIX TPOEKTOB,
pemieHnd  y4eOHbIX M TO3HABATENbHBIX  3a/ay, BBINOJIHEHUH  XHUMHUYECKHX
JKCIIEPUMEHTOB;

- CHOCO6HOCTI/I MMOHMMAaTb W IMPUHUMATb MOTHBBI, HAMCPCHHA, JIOTUKY W AapPryMCHTbLI
JIPYTUX IIPU aHAIHM3€E PAa3IUYHbIX BUJIOB Y4EOHOH 1eATeNbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

— HOCHHOCTHOI'0 OTHOHICHUA K HUCTOPHUYCCKOMY W HAYUHOMY HACJICAUIO OTCUECTBCHHOU
XUMUH;

— YBaXEHHUs K TPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HAHUSA TOI'0, YTO JAHHBIC HAYKH CCThb PE3YJIbTAT MJIUTCIIbHBIX Ha6JIIOI[eHI/II>'I,
KPOMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHBIX " MMPAKTUKOB;

— MHWHTCpPECa UM TII03HABATCIIBHBIX MOTHBOB B IIOJYUCHUHU W TMNOCICAYIOHNIEM aHaJIn3C
UH(OPMALIUU O TIEPETOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0TEUECTBEHHOW XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— HPaABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

— CHOCOOHOCTH OIIEHMBAaTh CHUTYyallUM, CBSI3aHHbIE C XHUMHUYECKUMH SIBICHUAMH, U
NPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI 1
LEHHOCTH;

— TOTOBHOCTH OIICHMBAaTh CBOE IMOBEACHHE M TMOCTYNKH CBOMX TOBapHILIEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

— TIOHMMaHWs IIEHHOCTEH 3J0poBOro W Oe30macHoro oOpa3a >KU3HU, HEOOXOIUMOCTH
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OTBCTCTBCHHOT'O OTHOIICHHS K COOCTBEHHOMY (U3WYCCKOMY W IICHXHYCCKOMY
3JI0POBBIO;

cobmoieHnst TTpaBuil O6e30macHOro oOpaIleHusl ¢ BEIIeCTBAaMH B OBITY, IMOBCEIHEBHOU
JKU3HU, B TPYJIOBOH JICATEIIBHOCTH;

MOHMMAHUS [IEHHOCTH TIPaBWJI HMHIUBUAYAJIbHOTO W KOJUIGKTHMBHOTO 0O€30IacHOTO
MOBEJICHHUS B CUTYAINSAX, YIPOXKAIOIMINX 3I0POBBIO M KU3HHU JIFOICH;

OCO3HAHMSI TOCIICACTBUN M HENPHUATHS BPEAHBIX NMPUBBIUEK (YMOTpeOJIeHUS aIKOTOJIs,
HapKOTUKOB, KypEHUs);

5) TpynoBOro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘le6HO-I/ICCHe,Z[OBaTeJIBCKOI>'I ACATCIIBbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOH M JPYTrUX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHME€ B pELICHUU IPAKTUYECKUX 3a4a4 COLUAIbHOMN
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YyUEHHIO MPOoeccHid pa3IudHOrO poJa, B TOM YHCIEC Ha
OCHOBC IMTPUMCHCHUA TPCAMCTHBIX 3HAHUH 110 XUMUU,

YBKEHUS K TPYAY, JIIOISIM TPYAa U pe3yJIbTaTaM TPYAOBOU ACATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHIMBHIYaJbHOH TpaeKTOpuu 0Opa3oBaHUs,
Oynymieid mpodeccud W peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M MOTpeOHOCTEH
00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11eJIECO00Pa3HOr0 OTHOUICHHSI K MIPUPOE KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHUS II100AJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSIHUS SKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HAHUS HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTHIKCHUI XUMUH JIJISl PEIICHHsS BOIIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEINPUATHUS ACHUCTBUM, NPUHOCALLIUX BpEI OKPYKAIOLIEH MPUPOIHOU Cpene,
yMEHUs MPOTHO3UPOBATH HeOIaronpusTHBIE HKOJIOTUYECKUE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JICHCTBUI U TPEAOTBpAIaTh UX;

HaJIUYMsl PA3BUTOIO SKOJOTUYECKOTO MBIIUICHHS, KOJIOIMYECKON KYJIbTYPhl, OMBITA
JEATEIbHOCTH SKOJIOTMYECKOM HAMpaBIEHHOCTH, YMEHUSI PYKOBOACTBOBAThCSA HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON U COIMAILHOW MPAKTHUKE, CIOCOOHOCTH M YMEHHS
AKTHBHO MPOTUBOCTOSITH HICOJIOTHN XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKU U
00IIeCTBEHHOU MPAKTHKH;

MOHUMAaHUS CIeNU(UKH XUMUU KaK HayKd, OCo3HaHus e€ ponu B (opMHpOBaHUU
pAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3/aHUU I[EJIOCTHOTO TMPEACTaBIeHUs 00
OKPYXKalollleM MHUPE KaK O €AUMHCTBE MPUPOJbI U YEIOBEKA, B MO3HAHUMU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;
yOeXAEHHOCTH B OCOOOM 3HAYMMOCTH XMMHHU AJII COBPEMEHHOW IUBWIM3AIUU: B €8
T'YMaHUCTUYECKOH HAampaBJICHHOCTH M BaXXHOW pOMM B CO3/JaHUU HOBOU 0a3bl
MaTepuaibHOW KYJIbTYPhl, B PEUICHUH TJI00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
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YEJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIEBONW M IKOJOTHUECKOW O€30TacHOCTH,
B Pa3BUTUM MEIUIIMHBI, OOCCIICUEHUU YCIOBUU YCIEIIHOTO TPyAa U IKOJOTUYECKU
KOM(DOPTHOM KU3HH KaKJOTO YieHa O0IIecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHMMAaHMSI CYIIHOCTH METOJO0B IO3HaHUS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH WCIIOIh30BaTh IOTYYaeMbIe
3HAHUS JJI1 aHAu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOMIETO MUpa W MPOUCXOMASAIIUX B
HEM W3MEHEHWH, YMEHHUs JelaTh OOOCHOBAaHHBIC 3aKIIFOUEHHUsS HA OCHOBE HAYYHBIX
(haKTOB ¥ IMEIOIIUXCS TaHHBIX C IEIIBIO MOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XHMHUYECKUE 3HAHWS IS PEUICHUS
po0JieM B PeaTbHBIX )KH3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIeI0BATENbCKON NeSTEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHMI MO XMMHUU B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTSIMH,

WHTEpECa K OCOOEHHOCTSM Tpylda B pa3IudHbIX cdepax MNpoecCHOHATBHOU
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTaHpeﬂMeTHBIe PE3YIbTAaThl OCBOCHUSA MNPOrpaMMbl IO XUMHH Ha YPOBHC CPCAHCTO

o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBble U1 (POPMHUPOBAHMS MHPOBO33PEHHUS OOYUYAIOIIMXCS MEXAUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOILIeHayuyHble MOHATUS, OTPAXAIOIUE IIEJIOCTHOCTh HAyYHOU
KapTUHBl MHUpa U CIHEeUU(PUKY METOJO0B MO3HAHHUSA, HCIOJIb3YeMbIX B E€CTECTBEHHBIX
Haykax (MaTepus, BELIECTBO, SHEPrus, sBICHHE, MpPOIlecC, CHCTEMa, HAy4YHBIH (axT,
OPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClIeOBaHHe, HaOJIIOACHUE,
U3MEpeHNe, SKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHble  y4deOHble  feiicTBUS  (TMO3HABaTeNbHbIE,  KOMMYHUKATHUBHBIE,
perynsTuBHbIE), oOecrieunBaione (GopMupoBaHue (QYHKIIMOHAIBHON TPaMOTHOCTU W
COLMAIHOM KOMIETEHIIMH 00y4aroImuxcs;

CIOCOOHOCTh ~ OOYYAIOMIMXCSl  MCMOJb30BAaTh  OCBOCHHBIE  MEXKIUCIHILITMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHHUS U YHUBEpCAJIbHbIC YUeOHbIC JICHCTBUS B MO3HABATEILHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble  pe3yNbTaThl OTPa)XarOT OBJAJCHHUE YHUBEPCAIBHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU J€HCTBUSMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBble JJornyeckue aeicTBHA:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJM3UPOBATh MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

OHp@I[eJIHTL e ACATCIIBHOCTHU, 3aaaBast HapaMeTpH nu KpI/ITepI/II/I X AOCTHUXKCHMHA,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MIOCTABICHHBIMU IEIISIMU;

HUCIIOJIB30BAThH HpI/I OCBOCHHNHU 3HaHHI>'I HpI/IéMBI JIOTHUYCCKOI'O MBIIIJICHUS: BBIACIATH
xapaKTepHHe HpI/IBHaKI/I HOHHTI/Iﬁ n yCTaHaBHI/IBaTB HUX B3aUMOCBA3b, HCIIOJIB30BAaTh
COOTBGTCTBYIOH_II/IG TIOHATUSA JJIs1 OG’bHCHeHI/IH OTACIIBHBIX (1)aKTOB n HBHGHHﬁ;

BBIOMPAaTh OCHOBAHUS W KPHUTEPUM JUIA KIAaCCU(UKALMU BEIIECTB M XUMHUYECKUX

peaKLuii;
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yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4acMbIMH SIBICHUSIMU;
CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, I10 AaHAJIOTHUN),
BBIABIISITh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PACCMATPUBACMbIX  SBICHUSX,
(bopMyIUpPOBATh BHIBOIBI U 3aKIIOUYECHMUS,;

NPUMEHSTH B MPOLIECCE MMO3HAHUS UCIOJIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNU, MPeoOPa3OBBIBATE MOJEIbHBIC NMPEICTABICHNUS — XUMHUECKUI 3HAK (CHMBOMN)
JIIEMEHTa, XUMHUYEecKass (popMmyrna, ypaBHEHHE XHMHYECKOH peakIuyd — MpU pEIIeHUH
yueOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3aJ]ad, MPUMEHSATh Ha3BaHHBIE MOJICIbHbBIE
NPEJCTaBICHUS JJIsl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEaAKIUM.

Ba3oBble ucciaenoBareJahLCcKue AeiicTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMHUYECKUX PEaKIUt;
dopMynupoBaTh 1MW W 33Ja4d  HMCCIEJOBAaHUS, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(HOPMYIHMPOBAHHbBIE BOIPOCHl B KaYECTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI U1l (JOPMUPOBAHUS THIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CY)XJICHUM;

BJIAJCTh HABBIKAMH CAMOCTOSTEIHOTO IUIAHUPOBAHUS W MPOBEACHUS YUYCHHUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOMOgaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyaupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTaTOB HCCIEAOBAaHUSA, COCTaBJIATh
000CHOBaHHBIN OTUET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKONW WCCIIeNOBATEIbCKOM W TPOCKTHOW JesATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOATEILHOMY IOUCKY METOJO0B PELICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

Pabora ¢ undopmanmeii:

OPUEHTUPOBAThCA B pA3IUYHbIX HCTOYHMKAX HHGOpMauuu (Hay4dHO-TIOMYJspHAas
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
aHAIM3UPOBATh MHYOPMALIMIO PA3IUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JI0CTOBEPHOCTh M HEITPOTHBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl M MPUMEHSTh PA3JIMYHbIE METOABI MPH IMOHCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;
pUOOpPETaTh OMBIT UCIOIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTHUMAIbHYIO ()OpMY MpeCcTaBIeHUs HHPOPMALIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBA NpuU paboTe ¢ XUMHUYECKOM
uHpOpMaLKeil: TPUMEHATh MEXIPEIMETHbIE (PU3NUYEeCKUe U MaTeMAaTUYECKHUE) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIL30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHnKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJI€ AUAJIOTa W/ WIN TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHTEIHHO BBHITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTALUEH PEe3yJbTaTOB MO3HABATEIBLHON AESATEIbHOCTH, MOTYYEHHBIX
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CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM MPHU BBIMOJHEHHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUIECKON pabOTHI MO UCCIICOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanmmzanuu  y4eOHOTO TIpoeKkTa, U (OPMYJIHPOBATh BBIBOABI IO pe3yjibTaTaMm
MPOBEAEHHBIX HCCIECIOBAHUN MYTEM COTJIACOBAHMS TO3UIMI B XO0JA€ OOCYXKICHUS U
0oOMeHa MHCHUSIMH.
PeryasiTuBHbIe YHHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA
— CaMOCTOSITENIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOIO MO3HABATEIBHYIO JECSATEIHHOCTD,
ompenenss e€ UeIM MW 3aJadd, KOHTPOJIHMPOBATh M 1O Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh MpeAjiaraéMblii aNropuT™M JEHCTBUN NpPU BBIIOJHEHUH YYEOHBIX U
MCCIIEIOBATENbCKUX 3aja4, BHIOMpaTh Hanbosee 3(G(GEKTUBHBIN CIOCO0 WX pElIeHUs ¢
y4€TOM TOTY4YEeHHsI HOBBIX 3HAaHUU O BEIIECTBAX U XMMHUYECKUX PEaKLUAX;
— OCYILIECTBIATh CAMOKOHTPOJIb JIEATEIbHOCTU HA OCHOBE CaMOAHaJIN3a U CAMOOIICHKH.
[IpenMeTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl IO XUMHH Ha YriyOJIEHHOM ypOBHE Ha
YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs BKIIOUAIOT CHEIU(UUECKHe A Y4eOHOro mpenMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHUS U CIOCOOBI JEUCTBUN MO OCBOCHHIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJIyYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HAaHWA B PA3IMYHBIX YYEOHBIX CHTYalHsIX, a TaKKe B PEATbHBIX >KU3HCHHBIX CHUTYaIUsX,
CBS3aHHBIX C XMMHEH. B mporpamme mo XWMHH TpPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 1O
rojiaM U3y4eHus.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIe pe3ynabTaThl 0CBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:

— chOPMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAUYECHUM OPTraHUYECKOW XUMHH B
CHUCTEME €CTECTBEHHBIX Hayk MU €€ poJM B OOECIeYeHUH YCTOMYMBOTO pPAa3BUTHS
YeJoBeUeCcTBa B PEIICHUU MPOOJEeM SKOJOTHYECKOW, SHEPreTHUYECKOM | IHUIIECBOM
0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JAaHUM HOBBIX MAaTEpPHaliOB, HOBBIX
UCTOYHUKOB DSHEPruu, B OOECNEYeHHH PpalMOHAIBLHOTO MPUPOJIONOIb30BAHUS, B
(GbOpMUPOBAaHUH MHUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpene;

— BJIAJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIIOJArarollne
MOHSATHUS — XUMUYECKUN SJIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs 000JI0uKa aroma, S-, p-, d-
aTOMHBIE OpOUTAlld, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroMa, THOpUAM3aIus
ATOMHBIX OpOuWTaNIeld, MOH, MOJIEKYJIa, BAJICHTHOCTh, SJIEKTPOOTPUIIATEILHOCTD, CTENIEHB
OKHCIICHHsI, XUMUYECKasi CBA3b, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIA 00BEM, YIIIepOaHbIH
ckeneT, (DYHKIMOHAJIbHAS TPYINa, paguKkal, CTPYKTYpHbIE (GopMynbl (pa3BEPHYTHIE,
COKpalIEHHbIE,  CKEJIETHbIE), HM30Mepus  CTPYKTypHas ¥  IMPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHUYECKasi), H30MEpPbI, TOMOJIOTMYECKUH  psJl, TOMOJOTH,
YTJIEBOJAOPOABI, KUCIOPOA- M a30TCOAEPIKAIIUE OPraHUYECKHE COEAMHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS, TEOPUH, 3aKOHBI
(mepuonuyeckuii 3axkon J[.M. MeHneneeBa, TEOpUs CTPOCHUS OPTaHUYECKUX BEIICCTB
A.M. bByrnepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB, 3aKOH COXpPAaHEHUS U
MPEBPAIICHHS YHEPTUU MIPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JI€XKAIllME B OCHOBE MIOHUMAHUS PUUYUHHOCTH
U CHUCTEMHOCTHM XMMHYECKUX SBJICHUM; IMPEACTABICHHUS O MEXaHU3MaX XUMHUYECKHX

19



peakiui, TEPMOJNHAMMYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX HX HPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB W TPyHI AaTOMOB B MOJIEKyJax (MHAYKTUBHBIA U
Me3oMepHbIil dddektel, opueHTanTsl [ uw Il poma); dakromoruueckue cBeIeHUS O
CBOWCTBAX, COCTaBe, TIOJIYYEHHHM U OE30MaCHOM HCIIOJIb30BAaHUHM  Ba)KHEHIIUX
OpPraHMYECKHUX BEIIECTB B OBITY M TNPAKTHUYECKOH JEATETbHOCTH YEJIOBEKa, OOIIUX
HAay4YHBIX TPUHIUIAX XHUMHUYECKOTO TPOM3BOJACTBA (Ha MpUMepe MPOU3BOJCTBA
MeTaHoJIa, epepadboTku HEPTH);
c(OPMUPOBAHHOCTh ~ YMEHMIA:  BBISBIATh  XapaKTepHbICE  TMPU3HAKH  TIOHATHUH,
YCTaHaBIMBATh WX B3aWMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME IOHATUSA IPHU
ONMCAHUU COCTABA, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCAUHEHUN;
c(hOpMHUPOBAHHOCTh YMEHUIA:
UCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIEHHS MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OpMyNT OpraHMYecKux
BEIIIECTB;
COCTAaBJISITh YPABHEHUS XHMHMYECKUX PEAKUUMH U  PpaACKPbIBATh HMX CYIIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI IOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OanmaHca 3TUX PEaKIHid, PeaKkIuii HOHHOTO OOMEHa MyTEM COCTABJICHHS MX MOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHUI;
U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYeCKUX BEIUECTB JUIsl WIIIOCTPALUU HX
XUMHYECKOT0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;
cOpMUPOBAHHOCTh ~ YMEHMI:  YCTaHaBIMBATh  NPUHAUIEKHOCTb  HM3YyYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTaBY U CTPOSHUIO K OINpeNeEHHOMY Kiaccy/Tpymie
COEIMHEHUH, JaBaTb MM Ha3BaHMA MO cucremarudeckoi HoMmeHknatype (IUPAC) u
NPUBOAUTH TPUBHAIbHBIC HA3BaHUs JUISI OTICIbHBIX MPEACTABUTENICH OpPraHMYeCKUX
BEILECTB (ITHJICH, alleTUJICH, TOIYOJI, INIMLEPUH, STUICHTIINKOIb, (heHon, popmanbaerus,
aleTaldbleru], aleTOH, MYypaBbHMHAs KHCIOTa, YKCYCHas KHUCJIOTa, CTEApUHOBAs,
OJIEMHOBAs!, MaJIbMUTHHOBAsA KUCJIOTHI, TJIMLWH, aJaHUH, MaibTo3a, (GPYKTO3a, aHWIIUH,
JTUBUHUIL, U30IIPEH, XJIOPONIPEH, CTUPOI U IPYTHE);
c(OPMHPOBAHHOCTh YMEHHSI OIpPENENATh BHJ XUMHUYECKOW CBSI3U B OPraHHMYECKUX
coeMHEHUX (KOBaJeHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOJAOPOIHAS CBS3b);
c(OPMHPOBAHHOCTh YMEHHS TMPUMEHSTH IOJIOKEHUS TEOPUHU CTPOSHHSI OPraHMYECKUX
BemectB A.M. BbytnepoBa miis 0OBSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX
COCTaBa U CTPOECHUS;
c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3NYECKHE H
XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHMYECKHX
BEIIECTB: AJIKAHOB, IUKIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AJKHHOB, APOMATHUYECKUX
YIJI€BOIOPOAOB, CIHMPTOB, AJIbJETHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIOXKHBIX 3(UPOB, MKUPOB, HUTPOCOCAMHEHUH U AaMHMHOB, AMHHOKHCIIOT, OEJIKOB,
yriaeBonoB (MOHO-, IW- W TOJIMCAaXapuJoB), WUIIOCTPUPOBATH TE€HETHYECKYIO CBS3b
MEXIy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUN C UCIIOJIB30BAHUEM
CTPYKTYPHBIX (OpPMYIT;
c(OpMUPOBAHHOCTh YMEHMsI TOATBEP)KIaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBHCHUMOCTH PEaKLMOHHOW CIOCOOHOCTH OPraHWYECKUX COEAMHEHUN OT KpaTHOCTU U
TUIIA KOBAJICHTHOM CBsI3U (G- U TM-CBS3H), B3AUMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B
MOJIEKYJIax;
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c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HCTOYHHUKH YTJIEBOJOPOIHOTO CHIPHS
(HedTh, TPHUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mMepepadOTKM W MPAKTUYECKOE
MpUMEHEHHE TPOAYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METO0JaxX
MO3HAaHUS — HAOJIOJCHUM, U3MEPEHHH, MOJEIMPOBAHUH, SKCIIEPUMEHTE (pealbHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS TIPUMEHSTh OCHOBHBIE OINEPALlMUd  MBICIUTEIbHOM
NEeSTeNIbHOCTH — AaHaJlu3 M CHHTE3, CpaBHEHHe, 000OIIeHHe, CHCTeMaTU3alHIO,
BBISIBJICHHE TNPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJI U3YYEHHS CBOWCTB BEUIECTB U
XUMHYECKHUX PEaKIUi;

c(OpPMHUPOBAHHOCTh YMECHHIA: BBISBIIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATUSIMHU
U MPEACTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJisi O0jee 0CO3HAHHOTO
NOHMMAHUS CYIIHOCTH MAaTepUaIbHOIO E€IMHCTBA MHpA, HCIOJIb30BaTh CUCTEMHbIE
3HAHUSA TI0 OPraHMYECKON XUMHUHM ISl OOBACHEHUS M MPOTHO3HPOBAHUS SIBICHUH,
UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHHII: TPOBOAUTH PACUYETHl IO XUMHUYECKUM (opMynaMm U
YpaBHEHUSAM XMMHMYECKHUX PEaKIUil ¢ HMCMONb30BaHHEM (U3MYECKUX BEIUYMH (Macca,
00BEM Ta30B, KOJUYECTBO BEIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PACUYETHI M0 HAXOXKACHUIO XMMUYECKOH (POPMYIbI BEIIECTBA IO M3BECTHBIM
MacCOBBIM JIOJIIM ~XHMHUYECKUX JJIEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: IPOrHO3UPOBATh, AHAIM3UPOBATh U OILICHUBATH C MO3UIMI
HKOJIOTHUECKOM  OE30MacHOCTH  TOCHEACTBHS ~ OBITOBOH M IPOM3BOJACTBEHHOM
NeSITeIbHOCTH  4YEJIOBEKa, CBA3aHHOW C TepepabOTKONM BEIIECTB, HCIIOJIBb30BATh
MOJTyYEHHBIC 3HAHUS IS TPHUHSATHS TPAMOTHBIX PEUICHUH Mpo0iieM B CUTYyallHsX,
CBSI3aHHBIX C XMMHEI;

c(OPMHPOBAHHOCTh YMEHUI: CaMOCTOATENBHO IIAHUPOBATh U MPOBOJUTH XMMHUYECKHMA
HKCIEPUMEHT (TIOJIY4YEeHUE M M3yYCHHUE CBOWMCTB OPraHWYECKHUX BEIECTB, KAUCCTBEHHBIC
pEaKIK YIIIeBOJOPOIOB PA3UYHBIX KJIACCOB U KUCIOPOACOJEPKAIIUX OPTaHUYECKHX
BEIIECTB, pEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad IO pacHo3HaBaHUIO OPTaHMYECKUX
BEIIECTB) C COOJIOIGHHEM TMpaBWJI OE30MacHOTO OOpalieHusi C BEIIeCTBAMU U
nabopaTopHbIM 000pynOBaHUEM, (OPMYIUPOBATH II€]Ib UCCIEIOBAHUS, IPEJICTABIATH B
paznuuHOi (opme pe3ynbTaThl JKCHEPUMEHTa, AaHAIU3HPOBaTh U OIEHHMBATh MX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOJII0/IaTh TpaBHJIa SKOJOTMUYECKH IIeJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKarollel MPUPOIHOI cpebl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HAaBaTh OMACHOCTh TOKCHYECKOTO NEHCTBHS Ha YKUBBIC OPraHU3MBbI OINpPEIeIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [1J1K;

aHaTM3UPOBaTh  LIEJIECOOOpPAa3HOCTh  NPUMEHEHHS  OpPraHMYECKHX  BELIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOLICHUS PUCK-TI0JIb3a;
c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANPABICHHBIA MOWCK XWMHYECKOU
UHPOpPMALIMK B Pa3IMYHBIX MCTOYHHMKAX (Hay4yHas W ydeOHO-HayuyHas JHTEpaTypa,

cpeacTBa MaccoBoil mH(opMaiuu, VIHTEpHET U Apyrue), KpUTUUECKU AHATUIUPOBAMD
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XMMHYECKYyI0 MH(OpMaNHnIo, nepepabamsieams €€ M UCNONb306AMb B COOTBETCTBHU C
NOCTaBJIEHHOW y4eOHOM 3aaueii.

11 KUIIACC
[IpenmerHble pe3yabTaTbl OCBOCHHS Kypca «OOmIas M HEOpraHWYecKas XUMHs»

OTPaXKaroT:
— c(opMUPOBAaHHOCTH  MPEICTABICHHIA: 0  MaTepuaJbHOM  €AWHCTBE  MMpA,

3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOJbI, O MECTE U 3HAYCHUU XUMHUU B
CUCTEME ECTECTBEHHBIX HAayK M €€ poju B 00ECleYeHUH YCTONYMBOIO Ppa3BUTHS, B
pemieHu TpoOJIeM SKOJOTUYECKON, DHEPreTHYECKOM M THUIIEBON O€30MacHOCTH, B
Pa3BUTUM MEAULMHBI, CO3aHWM HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHHKOB HEPTUH, B
o0ecreueHny paloHaIbHOIO MPUPOAOIOIB30BaHUsA, B (DOPMUPOBAHUN MHPOBO33PEHUS
U 00mIel KylIbTyphl YENOBEKa, a TaKkKe IKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBbIO U PUPOJIHOMU CPEJIE;

BJIAQJICHUE CHUCTEMOM XHWMHYECKMX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarollue
MOHATUSL — XUMHUYECKUN 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, JIEKTPOHHAsT 000I0YKa
aToma, S-, pP-, d-aToMHBIE OpOWTAaNIM, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMma,
TUOpUAN3AIHS ATOMHBIX opowuranei, WOH, MOJIEKYIIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHWMHUYecKass CBs3b (KOBaJICHTHas,
MOHHAs, METAJUIMYeCcKasi, BOJOPOJHAs), KPUCTAUIMYECKAs] pEeHIETKA, XUMHUYEeCcKas
peaKius, pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JIEKTPOJIUTHYECKAs JUCCOLMALIN,
CTENEHb JUCCOLMAlMU, BOJOPOJHBIM IIOKa3aTellb, OKHUCIWTEIb, BOCCTAHOBUTEID,
TETIOBOM 3P(HEKT XMMHUUECKOW PeaKIuu, CKOPOCTh XUMHYECKOW PEaKIuH, XUMHUIECKOE
paBHOBECHE, TEOPUUM U 3aKOHBI (TEOPUS  ANEKTPOJUTUYECKOM  JHUCCOIHMAIINH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH COXpPaHEHHMS MAacChl BELIECTB, 3aKOH
COXpaHEHHUS U MPEBPALICHUSI PHEPTUU MPU XUMHUECKUX PEaKLUsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JIEUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIeKAIIME B OCHOBE MOHUMAaHUS MPUUYMHHOCTH U
CUCTEMHOCTHM XUMHUYECKHX SIBICHHUI; COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJAMOJEKYISIPHOM YpPOBHSIX;
NPEACTABICHUS] O MEXaHU3MaX XHMHYECKUX pEeaklHil, TEepMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XHWMHYECKOM paBHOBECHH,
pacTBopax M AMCIEPCHBIX CUCTeMaxX; (aKTOJIOTUYECKUE CBEIACHHS O CBOMCTBAX, COCTABE,
MOJTy4eHUU W 0E€30MacHOM HCIOJB30BAHUU BAXXHEHIINX HEOPTaHUYECKUX BEIIECTB B
OBITYy W TPAKTUYECKOW JEATeTbHOCTH 4YeJIOBEKa, OOIMMX HAYYHBIX MPHHIIUIIAX
XUMHUYECKOTO MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh ~ YMEHMM:  BBIABIATH  XapaKTEepHbIE  MPU3HAKU  TOHATHUH,
yCTaHaBIMBATh KX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIUE TMOHATUS MPHU
ONMMCAaHUU HEOPTaHWYECKUX BELIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUS
dbopMyIT BEIIECTB ¥ YpaBHEHUIN XUMUYECKUX PEAKIIUN, CUCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHBIC HA3BaHUS OTACIbHBIX BEIICCTB;

c(OpPMUPOBAHHOCTh yYMEHHUS OMNpPENEIsITh BAJICHTHOCTb M CTENEHb OKUCICHHS
XUMHUYECKHX JJIEMEHTOB B COSAMHECHUSIX, BUJl XUMHUECKOHN CBS3H (KOBAJICHTHAS, MOHHAS,
MeTaJInuecKasi, BOJIOPOJIHAS), TUIl KPUCTATUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
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c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMUYECKOW CBS3M M THUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH W JOHOPHO-
aKLETITOPHBIN MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOI CBSI3M;
c(OpPMHUPOBAHHOCTh YMEHHI: KIACCU(PHUIIMPOBATh: HEOPTaHWYECKUE BEIIECTBA MO HUX
COCTaBY, XHMHYECKHE pEaKIHH [0 pPa3IMYHbIM @pHU3HaKaM (YUCIy U COCTaBy
pearupyomux BelIeCTB, TeIoBOMY J(G(deKTy peakiuu, H3MEHEHHIO CTeleHen
OKHUCJICHHUS  DJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHIO KaTalu3aropa U  JpYyTrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU ISl KIAaCCH(PHUKAIUU H3y4aeMBIX
BEILECTB U XUMUYECKUX PEAKIIUN;
c(OpMHUPOBAHHOCTh YMEHHUS pacKpbIBaTh CMBICA Mepuogudeckoro 3akona JI.W.
MenneneeBa M JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;
c(OpMUPOBAHHOCTh YMEHUI. XapaKTeprU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB U HOHOB
XUMHYECKHUX 3JIEMEHTOB MepBOro—uerBépToro nepuoaos Ilepronnueckoit cucrtemsl .M.
MeHnneneeBa, UCHONb3YS TOHATUS «IHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE
HNOIYypPOBHU», «S-, P-, d-aTOMHBIE OpOHWTaIM», «OCHOBHOE H  BO30YXKIAEHHOE
DHEPreTHUECKUE COCTOSHHUS aToMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XAMHYECKHUX 3JIEMEHTOB U MX COCIMHEHHMW MO mepuoaam u rpynnam llepumoamueckon
cucteMbl JI.11. MenneneeBa, BaJe€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHS MX AJIEKTPOHHBIX 000JI0YEK;
c(OpPMHUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMUYCCKUE
CBOMCTBA BEILIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIECTBOBAHHE T'€HETUYECKOU
CBA3M  MEXJIYy  HEOPraHMYECKUMHU  BEIIECTBAMHM C  IIOMOIIBK  YPaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;
c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBAThH CYITHOCTh: OKACIUTEIEHO-BOCCTAHOBUTEIHHBIX
peakIuii TOCPECTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca 3TUX PEaKIWi; peaKiui
MOHHOTO OOMeHa MyTEM COCTaBIIEHUSI X MOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHI;
peakiui TUPOJIN3A; peakiui KOMILIEKCO0Opa3oBaHus (Ha npuMepe
TUIPOKCOKOMILJIEKCOB IIMHKA U aJTIOMUHUSA);
c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuil ¢ y4€TOM MX SHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP M3MEHEHUsI CKOPOCTH
XUMHYECKON pEeaklMu B 3aBUCHMOCTH OT pa3INYHbIX (AaKTOPOB, a TAKXKE XapakTep
CMEIIIEHNS XUMHUYECKOTO0 PaBHOBECHS IO/ BIMSHUEM BHEIIHUX BO3ACHCTBHUM (MPUHIUI
Jle Hlarense);
c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMUYECKUE PEAKIINH, JIC)KALUE B OCHOBE
MPOMBIIIJIEHHOTO MOJy4YEHUsI CEPHOI KUCIIOTHI, aMMHaKa, o0Ilrue Hay4yHble MPHUHIIUIIBI
XUMHUYECKHUX MPOU3BOJICTB; IEIECO00Pa3HOCTh MPUMEHEHHUSI HEOPTAaHUYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHHUS PUCK-TIONTH3a;
c(OpMUPOBAHHOCTh BJAJCHUS CHCTEMOH 3HAHUNW O METOJaXx HAyYyHOro IO3HAHUS
ABJIGHUN TpUpOJbl — HaOIIOJEHHE, HW3MEpEeHUE, MOJACIUPOBAHNUE, JKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN ), UCMIOJIL3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHSITh
9TH 3HaHUSA TPU SKCICPUMEHTAILHOM HCCICIOBAHUH BEIIECTB M JUIS OOBSCHEHHS
XUMUYECKHUX SIBICHUW, HMMEIOIIUX MECTO B NPHUPOAE, MPAKTHUUECKOM IesATEIbHOCTH
YeJIOBEKa U B TOBCEIHEBHOMN KU3HU,
c(OpPMHUPOBAHHOCTh YMEHUS BBISBISATh B3aMMOCBS3b XUMUYECKUX 3HAHHUH C MOHSATHUSIMHU
23



U MPEACTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB AJisi O0jee 0COZHAHHOTO
MOHUMaHUS MAaTepPUATIBLHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH pAcU€Thl: C MCIOJIb30BAHUEM MOHATHI
«MaccoBasi J10JIsl BEIIECTBA B paCTBOPE» U «MOJISIPHASI KOHLIEHTPALIKs»; MacChl BELIECTBA
wi 00bEMa Tasza 1Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU 00BEMY OJTHOTO H3
YYaCTBYIONIMX B PEaKIMH BEIIECTB; TEIUIOBOTO J(¢eKra peakiuu; 3HAYCHUS
BOJOPOJHOTO TOKa3aTelsi PacTBOPOB KHUCIOT M IIEJIOYeM C HM3BECTHOM CTENEeHbIO
JMCCOLIMAITMH; Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOYKTa PEAKIIUU, €CIIA OJTHO U3
HMCXOIHBIX BEIIECTB JAaHO B BHAE pacTBopa C ONpEACIEHHOM MaccoOBOM J0JeH
pacTBOPEHHOTO BEIIECTBA MJIM JAaHO B H30BITKE (MMEET MPUMECH); JOJIU BBIXOJA
MPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpPMUPOBAHHOCTh YMEHHIA: CAMOCTOSATEIHHO IJIAHUPOBATH U MPOBOAUTh XUMUYCCKUI
9KCIIEPUMEHT (TIpOBEeHNE peakuii HOHHOrO0 OOMeHa, MOATBEPKACHUE KaueCTBEHHOTO
COCTaBa HEOPraHWYECKHX BEIIECTB, ONPEIEICHUE CpeIbl pPacTBOPOB BELIECTB C
MOMOUIbI0 HMHAWKATOPOB, H3yYEHUE BIHSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON pEeaklMM, pelIeHUE SKCIEPUMEHTAIBHBIX 33Jad 1o TemaM «MeTtae» U
«Hemeramnbl») ¢ coOmrofeHreM TpaBuil 0E30MacHOro OOpaileHusi ¢ BEIIECTBAMH U
n1abopaTopHEIM 000pyaOBaHUEM, (OPMYIUPOBATH IIeNIb UCCICIOBAHUS, IPEICTABISITH B
paznu4HON (opMe pe3yNbTaThl JKCHEPUMEHTa, AHAIM3UPOBAThH W OICHUBATh WX
JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHUHN: COOIIOIaTh MPAaBUIIA TTOJIB30BaHUS XUMHUECKON MOCYI0H U
nabopaTopHbIM 000OpyJIOBaHHEM, OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBHIMOTHEHHUIO JTAOOPATOPHBIX XMUMHYECKHUX OMBITOB, 3KOJOTUYECKHU
1eJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOHM NEATEIbHOCTH B LIENSAX COXpPAHEHUS
CBOETO 370pPOBbS, OKPYKAIOWIECH MPUPOMAHOM Cpelbl W JOCTHKEHUS €€ YCTOMYMBOTO
pa3BUTHUSA, OCO3HAaBATh OMNACHOCTh TOKCHUYECKOTO JEHCTBHUS HA JKUBBIE OPTraHU3MBbI
onpeAes€HHbIX HEOPraHUYECKUX BEIIECTB, TOHUMas cMbIc nokazarens [TJIK;
c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIA TOUCK XMMHUYECKOM
uH(pOpMallMd B pa3IMYHBIX HCTOYHUKAX (Hay4dHass M ydeOHO-Hay4yHas JUTepaTypa,
cpeacTBa mMaccoBoil mHpopmanuu, VHTEpHET M Apyrue), KpUTHUECKH aHAIU3UPOBAThH
XUMHUUYECKYI0 HMH(OpMaluio, nepepadaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C
NOCTaBJIEHHOW y4eOHOM 3aaueii.

BUAbI 1 ®OPMbI KOHTPOJIA

Kontponb siBisiercss HE0OXOAMMBIM 3BEHOM Jt0OOro ypoka. OT ero opraHu3aiud,

MIPOBE/ICHUS U OLICHUBAHUS 3aBUCUT 3P (HEKTUBHOCTH OOYICHHS.

KoHTpoab — 3To nmpoBepka COOTBETCTBUS MOJIYYEHHBIX PE3YJIbTATOB C MOCTABIECHHBIMU

3apaHee LeIsIMU 00yueHus. Briaenstores cneayronye (pyHKIHN KOHTPOJIS:

JuarHoctuueckas. Y4WTeNb MOJy4aeT JOCTOBEpHYI0 HHGpopManuio o mpodenax B
3HAHUSAX Yy OOYYaIOUIMXCS, O YacTO COBEPIIACMBIX OMIMOKAaX W HX XapakTepe. ITo
nmomoraet mojaoopars Hanbosee 3hEeKTUBHBIE METOIBI K CPEACTBA O0YUCHUSI.
Kontponupyromasg. B pe3ynaprare  ycTaHaBIMBAaeTCs  ypOBEHb  OBJIAJCHUS
KOMITCTEHIIMSIMU, 3HAHUSIMU; YPOBEHb MHTEIIEKTYaIbHOTO PA3BUTHUS YICHUKOB.
OOyuatomntast. BeimonHsas 3agaHust U penias 3aaud, ydalluecs COBEpIICHCTBYIOT CBOM
3HAHUA U YMCHUS, IPUMCHAA UX B HOBBIX CUTYallUAX.
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4.

[Ipornoctuueckas. [1o pe3ynbraraM KOHTPOJII MOKHO IOHSTh, JOCTaTOUYHO JIM YCBOEHBI
3HaHUA U c(hOpPMHPOBAHBI KOMIETEHLIUU AJISl TOTO, YTOOBI MEPEUTH K HOBOMY y4eOHOMY
MaTepuany.
PazBuBaromad. EE cymHOCTH 3akiroyaercss B PpPa3sBUTHUM pPEUYH, IaMSITH, BHHUMAaHUS,
MBILUICHUS, TBOPYECKHMX CIOCOOHOCTEH YUEHUKOB, MPOUCXOASIIEM B IpoLEecce
BEBIIOJTHEHUS 3aJaHUH.
Opuentupyromas. CyTb €€ COCTOUT B BBISIBIIEHUU CTEIIEHU U3YYEHHOCTH TEMBI.
Bocnuratensnas. Ilepuonuueckas mpoBepka crocoOCTByeT (DOPMHPOBAHMIO YYBCTBA
OTBETCTBEHHOCTH, aKKYPATHOCTH; JUCUUIUIMHUPYET 00yUYaIOIIUXCS.
Bua KOHTpOJIA Ha ypOKe 3aBUCUT OT 3Tana o0yueHus. B cBS3U ¢ 3TUM, BBIIEISIOT:
[IpenBapurenbHbli
Texymumit
Temarnueckuit
HtoroBbiii KOHTPOJIb
Ha ypokax ucnons3yercs nTb OCHOBHBIX (JOPM KOHTPOJISA:
®poHTanpHasg. 3ajaHue mpemiaraercs Bcemy kiaccy. OObIUHO pelsita Jar0T KpaTKue
OTBETHI C MECTA.
I'pynnoBas. Knacc paznensercs Ha rpynnbl. Kaxkmas rpynmna mnojgydaer cCBOE 3aJaHue,
KOTOPOE HY>KHO BBIIIOJIHUTh COBMECTHO.
WnauBuayanbHas. Y KaXJIOro yuyeHUKa CBOE 3a/laHue, KOTOPOE HY)KHO BBIIIOJHUTH 0e3
ypeii — aubo mnomomm. JlamHas ¢opma MOIXOAMT IS BBISICHEHHS 3HAHUH U
CIOCOOHOCTEH OTZIENIBHOTO YETIOBEKA.
KombunupoBannas. 3ta popma KOHTpOIIS coueTaeT B cede TpH MpeablayIIHe.

MeToabl KOHTPOJISI — CIOCOOBI, ITOMOTAIONINE BBISIBUTH CTENEHb YCBOCHUS 3HAHUU H

OBJIaJIcHUS TpeOyeMbIMH KOMITeTeHIIUSIMU. Ha ypokax HCIONB3YIOTCS CIEIYIOIINE METOIbI:

HaOIIOIEHNE,

YCTHBIN OIpOC,

MACbMEHHBIEC PA0OTHI,

npakTUYecKas Win JadoparopHas paboTa,

3a4€THI,

TECTHI.

ExxenneBHoe HaOIOJeHHE TO3BOJSET COCTAaBUTh BEPHOE CYyXKJIEHHE 00 OTHOUICHUH

YUYCHUKA K IMPEAMCTY, AOCTYINHOCTU W MNOCUJIBHOCTHU IJIA HCTO y‘-ICGHOI‘O Marcpuajia, 4To

CIOCOOCTBYET TPaMOTHOMY IUIAHUPOBAHMUIO OPraHU3allMM KOHTPOJIA 3HAHUU JUIS KakKIOTO

oOyuatorerocs.

YCTHBIHA onpoc SABISETCS OJHUM M3 Haubosiee pacpoCTPaHEHHBIX METOI0B IPOBEPKH.

OH mpoBOAWTCS KaK B WHIMBHIYaJIbHOH, TaKk W BO (PPOHTAIBHOH, U B KOMOWHHUPOBAHHBIX
dbopmax.

[TuceMeHHBIE pabOTHI MPOBOAATCS B pa3HbIX (hOpMax: TUKTAHT, COUMHEHHUE, OTUYET, TECT,

KOHTpPOJIbHAsI paboTa, rpadguieckrne paboThI.

TecToBBII METOA MO3BOJISIET JOCTATOYHO OBICTPO TNMPOBEPHUTH 3HAHUA IO OJHOU WM

HCCKOJBKHX TCM.
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[IpakTtnueckas wim jabopaTopHas pabora — (opmMa KOHTPOJsA, KOTopas TpedyeT ot
y4YalluXcsl HEe TOJBKO HANWYMs 3HAHWH, HO €Ile M YMEHHUH NPUMEHSTHh 3TH 3HAHUSA B HOBBIX
CUTYaIUIX, COOOPA3UTEIILHOCTH.

THunbI KOHTPOJISI HA YPOKaX Pa3/eisioT Ha!

— Baemnwuit koHTpOaE. [IpOon3BOAUTCS yUUTENEM HA AEATEILHOCTHIO 00YJaIOIINXCSI.
— BsanmokonTtpons. OcymiecTBiseTcs 00yJaloMMMUCS APYT HAJ APYTOM.
— CaMOKOHTpOJIb. YYEHHUK MPOBEpsieT ceOs caM MO TOTOBBIM 00pa3laM WM MpaBUJIbHBIM

OTBETaM.

CpenctBamu (UKCaMy JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX PE3YJIbTaTOB
SIBJISTFOTCS KJIACCHBIE JKypHAJIbI, THEBHUKH HAOIIOACHHUH, TOPTQOIHO.

[Tpn opranmsamum 00pa30BATENFHOTO TIPOIECCA C HCIONB30BAaHUEM 3JIEKTPOHHOTO
o0y4eHHsT M JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOIMH KOHTPOJb OCYIIECTBISIETCS B
OHJIAMH pexuMe Ha MHQOPMAIIMOHHBIX IUIaThOpMax.

Buns, ¢opmel  KOHTpodst — mpoBoguTcs — corimacHo  [lomoxkenwio o popmax,
NEPUOIUYHOCTH, TOPSIKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH W IMPOMEXYTOYHOW aTTeCTallHH
oOydJaronmxcs

TexHOMOTHST OICHWBAHMSA OCYHIECTBIAIOTCS coriacHo [lonokeHmro o cucreme
OLICHUBAHUS 00Pa30BaTENbHBIX JOCTHKECHUI 00yJarOIIXCs.
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10 KUIACC

Ne | HaumeHoBaHHe pa3iesioB U KosanuyecTBo yacos DJIEKTPOHHbBIE
TeM NporpaMmabl Bcero | KonTpoas | IIpakTuny (undporrie)
HBIE ecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
Pasznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
1.1 | [IpeameT opraHUYeCcKOi 8 HOC Mos llkona
xumun. Teopust cTpoeHust https://myschool.edu.ru
OpPraHUYECKUX COEAMHEHUN
A. M. byrneposa
Htoro no pazneny 8
Paznen 2. YrieBomnopoabl
2.1 | [IpenenbHbIe yriIeBOIOPOIbI 5) HOC Mos IlIkona
— QJIKaHbI, UKJIOATKaHbI https://myschool.edu.ru
2.2 | HenpenenvHbie 14 1 HOC Mos Ikoma
YTJIEBOJIOPOIBI: ATKCHBI, https://myschool.edu.ru
QJIKa/IMEHbI, aJTKUHBI
2.3 | ApomaTuyeckue 8 HOC Mos llkona
YIJIEBOIOPOBI (apeHbI) https://myschool.edu.ru
2.4 | IlpupoHbIE HCTOYHUKH 4 HOC Mos llIkona
YIIIEBOAOPOIOB M UX https://myschool.edu.ru
nepepadoTka
2.5 | I'anoreHnpon3BOAHbBIE 4 1 HOC Mos llIkona
YIJIEBOIOPOIOB https://myschool.edu.ru
Hroro mo pazaeny 35

Paznen 3. Kuciopoacoaep:xamnue opraHniecKue coeJuHeHNsl

3.1 | Crouptsl. Denon 11 1 HOC Mos llkona
https://myschool.edu.ru
3.2 | KapOoHuIbHBIE COCTUHEHUS 21 1 HOC Mos Ikoma
aNbIETU/IbI K KETOHBEL. https://myschool.edu.ru
KapOoHOBBIE KHCITOTHI.
Croxuble 3¢upbl. Kupsl
3.3 | Yraesoasl 9 1 LHOC Mos IIkona
https://myschool.edu.ru
Hroro no pazneny 41
Pasznen 4. A3oTcoaepskaniue opraHnyeckre coeJuHHeHUus
4.1 | AMuHBI. AMHHOKHCIIOTHI. 12 HOC Mos Ikoma
benku https://myschool.edu.ru
Hroro no paszneny 12
Paspnen 5. BeicOKOMOJIEKY ISIPHbIE COeIHHEHUS
5.1 | BeicokOMOJEKYIsIpHBIE 6 1 HOC Mos llkona
COCTMHEHUS https://myschool.edu.ru
Htoro no pazneny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOI'PAMME
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11 KUIIACC

Ne | HaumeHoBaHHe pa3iesioB U KosanuyecTBo yacos DJIEKTPOHHbBIE
TeM NporpaMmabl Bcero | KonTpoas | IIpakTuny (undporrie)
HBIE ecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUH
1.1 | CtpoeHnue aToma. 9 HOC Mos llkona
[lepuonuueckuii 3aK0H U https://myschool.edu.ru
[Tepuonuueckas cucrema
XUMHYECKUX d1eMeHTOoB JI. .
Meunpgeneena
1.2 | Ctpoenue BemecTna. 11 1 HOC Mos Ikoma
Mmoroo0pa3ue BelecTB https://myschool.edu.ru
1.3 | Xumuueckue peakimu 19 1 3 HOC Mos llkona
https://myschool.edu.ru
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 | Meramibt 31 1 3 HOC Mos Ikoma
https://myschool.edu.ru
2.2 | Hemetamisl 23 1 2 HOC Mos llIkona
https://myschool.edu.ru
Hroro mo pazaeny 54
Pa3zgen 3. XuMus 1 ;Ku3HbL
3.1 | Mertoasl MO3HAHUS B XUMUHU. 9 HOC Mos Ikona
XuUMUs ¥ KHU3Hb https://myschool.edu.ru
Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 [TPOI'PAMME

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

YMK «Xumusy (yriyonenssiii ypoens), [Tyzakos C.A. (10-11 ki)

METOANUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

[Toypounsle pazpabotku o xumuu 10-11 kmacc, [Tyzako C.A., Mamuauna H.B., [Tonkos B.A.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

LHOC Mos Hlkona https://myschool.edu.ru
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