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MHOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMMa mo XMMHUM Ha ypOBHE CPEIHEro OO0IIero oOpa3zoBaHUs
pa3zpaborana Ha ocHOoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpaszoBannu B Poccuiickoit deneparuny», TpeOOBaHU K pe3yabTaTaM OCBOCHUS
benepanbHOI o0Opa3zoBaTeIbHOMI MpOrpaMMBbl CpeIHEro o011ero
oOpazoBanusi(P@OIl COO), npencraBinenubix B denepanibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «Xumus» B oOpa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanuy, peaM3yIOIIMX OCHOBHbIE OOpa3oBareibHblE MPOTpaMMBbl, H
OCHOBHBIX TONokeHuM «Crpareruu pasBuThus BocnuTaHus B Poccuiickoii
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS Ha YpPOBHE YIIIYyOJIEHHOTO HM3YyYEHHsI 3aHUMAET BaXKHOE MECTO B
CUCTEME ECTECTBEHHO-HAyyHOTo oOpa3zoBanus ydvammuxcsi 10-11 xmaccos.
W3yyenne mnpeamera, peaiusyeMoe B YCIOBUAX AU(PPepeHIupOBaHHOTO,
npoQuIbHOrO O00y4YeHUus, NPU3BAHO O0ECHEeYUTh O0IIe00pa3oBaATENbHYIO H
OOILIEKYJIbTYPHYIO TMOJATOTOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO s
ajanTaly X K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKM3HU B COITUYME, a TAKXKE IS
MPOJIOJDKEHUST OOyUYEHHUsI B OpraHU3aNMAX MPOPECCHOHAIBHOTO 00pa3oBaHWSs, B
KOTOPBIX XUMHUS SIBJIIETCS] OJTHOM M3 MPUOPUTETHBIX JUCIUILIMH.

B nmporpamme 1o XuUMUM Ha3Haue€HHE MpeaMera «XHUMHs») MOJTy4YaeT
HOJpOOHYI0  MHTEpPHPETALHI0O B  COOTBETCTBUU C  OCHOBOIIOJIArarolIMMHU
nonoxeHussMu GI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJNEH, COIAEpKaHMS,
pe3ynabTaToB OOy4YeHHs W TpeOOBaHM K YPOBHIO MOATOTOBKM BBIITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIUE BBIMOJIHSAEMbIE MPOrPaMMOM IO
XUMUH QYHKIIIH:

e UH(OPMALMOHHO-METOUYECKAs, peaju3alus KOTOpPOM oOecreuynBaeT
NOJIyYeHUE NPEACTABICHUSI O IENIX, COAEp>KaHWU, OOIIeH CTpaTeruu
oOy4eHUs, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCSl CPEACTBAMU MPEIMETA,
U3y4aeMOro B paMKaxX KOHKPETHOIO MpoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast peyCcMaTpuBaeT
OINpeJeeHNe: MNPHUHIMIIOB CTPYKTYPUPOBAaHUS M IMOCIEI0BATEIBbHOCTH
U3y4YeHUs1 y4eOHOro Marepuania, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €ro
XapaKTEePUCTUK; MOAX0A0B K (OPMUPOBAHUIO COJEP)KATEIHHON OCHOBBI
KOHTPOJII M OLEHKH OOpa30BATENbHBIX JOCTHKEHUI OOydarouuxcs B
paMKax HWTOroBOM arrectauud B (OpMe €AMHOr0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriayOiaEHHOTO U3yUEHUS XUMUH:



e YCTaHABIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEpKaHHE, 00s3aTesIbHOE
JUISL W3y4YeHUs B paMKaxX OTIEIbHBIX Mpoduiei, MnpeaycMaTpuBaet
pacrpefelieHue M CTPYKTYpUpPOBAaHHUE €ro IO KJaccaMm, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT NPUMEPHOE pacmpelieieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpejuiaraeT NPUMEPHYIO IMOCIENOBATEIbHOCTh H3yYEHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM NOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO UHTEPIPETAIMIO 1eJIe U 3a/1au U3y4eHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C yUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOIero o00pa3oBaHUs, COACPKATEIBHOM XapaKTePUCTUKHU
IJIaHUPYEMBIX ~ PE3yJbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
POrpamMMBbI CpEelIHEeTo o01rero oOpa3oBaHuUs (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TakKe€ C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX  JCHCTBUM  00ydYaromerocs MO OCBOCHHUIO
coJiep KaHus IPeIMETA.

[To BceM Ha3BaHHBIM MO3UILKSIM B IMpOrpaMMe MO XUMHUHU IPEyCMOTpPEHA
MPEEMCTBEHHOCTh C OOyYe€HHEM XHMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeIbHONM (MHBAPUAHTHOM) COCTABIISIONIECH COJEPKaHUs YUEOHOro MpeaMera
«Xumus» OCTaércs BO3MOXKHOCTH BBHIOOpAa €ro BapHATHBHOM COCTaBIISIONIEH,
KOTOpasi JOJKHA ONpPEAENAThCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOIO
npoduiist 00y4deHus.

B coorBerctBuM ¢ kKoHuentyanbHeiMU monoxkeHusmMu OI'OC COO o
Ha3HAYCHUW TIPEIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEM B CHCTEME
muddepeHIIMpOBaHHOTO OOYyYCHUS Ha YPOBHE CpeAaHEro ooOImero oOpa3oBaHMS
XUMHUSL Ha YpPOBHE YIUIYOJEHHOIO W3Y4Y€HHUs HalpaBieH Ha peanu3aluio
IPEEeMCTBEHHOCTH C  MOCJEAYIOIIUM  O3TalloM  TMOJYyYEeHUS]  XUMHUYECKOIO
oOpa3oBaHMsi B paMKax M3YYCHHS CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX NUCIUIUIMH B By3aX M OPTaHHU3aAIUAX CPEIHEro MPOoPECCHOHATBHOTO
oOpa3zoBanusi. B 3Toil CBsI3u u3ydyeHHEe mOpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIIECTBEHHO Ha  pacHIMpeHHe U  YIrIyOJIeHHEe TEeOpeTHUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOMIUXCS, BRIOPABIINX OMpPENeNEHHBIN TPOdIIh
0o0y4eHHs, B TOM YHCIIE C IEPCIEKTUBOM MOCIEAYIOIIEr0 MOJyYeHUS] XUMHUYECKOTO
o0pa3oBaHUs B OpraHU3alUAX MPoQecCHOoHaIbHOro oopazoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MmIaHUPYyEeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOll  00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHEro o00IIero oOpa3oBaHUs
U3ydyeHue Imnpeamera «XHUMHS» OpPUEHTUPOBAHO TAaKKEe Ha pEIICHUE 3aaady



BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHUs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN palMOHAIM3alMK Y4eOHOro TpyJa U
0000MIEHHBIX  CITOCOOOB  JICATEIBHOCTH, HMEIONIMX  MEKIWCIHUIUIMHAPHBIMH,
HAANPEAMETHBIA XapaKTep.

CocrapisOmUMH npeaMera «XuMus» Ha ypOBHE YINIyOJEHHOTO M3Yy4YeHUs
ABJISIIOTCSL  yIIyOn€HHble Kypchl — «Opranunueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpeaeneHuu noaxoaoB K 0TOOPY M CTPYKTYpHOU
OpraHu3allii COJEPKaHUSI 3TUX KypCOB B IporpamMme N0 XHMHH 33 OCHOBY
npuHATel nonoxkeHuss ®I'OC COO o paznnuusx 0a30BOro M yriryOJIE€HHOIO
YPOBHEW U3yUueHUS MPEAMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» U «OOmas u
HEOPraHW4yeckas XUMHS» COCTABJISIET COBOKYIIHOCTh IPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3Yy4EeHHs MpeaMeTa. JTa CHUcTeMa
3HAHUM TIOJIy4aeT ONPENEIEHHOE TEOPETUUYECKOE JOIOJHEHUE, I103BOJISIOIIEE
OCO3HAaHHO OCBOMThH CYIIECTBEHHO OoibImuii 00bEM  (HaKTOIOTUUECKOTO
Marepuana. Tak, Ha yriyOJ€HHOM YpPOBHE H3y4YeHHMs IpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMTENILHOTO YBEJIWYeHUS OObEMa 3HAHMM O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COECIUHEHMM Ha OCHOBE PACHIMPEHUS U yriayOieHus
MIPEACTABICHU O CTPOEHUM BEILECTBA, XUMHUUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUsl PeaKUuii, pacCMaTPUBAEMbIX C TOUKH 3PEHHUS] XUMHUYECKON KUHETUKU
U TepMoaAuHaMHUKU. M3ydenuwe mnepuoanyeckoro 3akoHa u Ilepuoanueckoit
CUCTEMBl ~ XMMHYECKUX  DJIIEMEHTOB Oasupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKHUX IMPEJCTABICHUSAX O CTPOCHHUU aToMa. XMMHYECKas CBS3b
OOBSCHSIETCS] C TOUKH 3PEHUS SHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKXKEe C TOUYKU 3PEHHUS MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB  peakuud  JomojHseTcs  (GopMHpOBaHMEM  IpEACTaBICHUN 00
ANEKTPOXUMUYECKHUX MPOLECCAX U 3JIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce oprannueckoid XMUMHHM TPH PACCMOTPEHHUHM PEAKLIUOHHOM CHOCOOHOCTH
COCIMHEHM yzenseTcsi 0co00e BHUMaHHUE BOIpocaM 00 IEKTPOHHBIX 3 deKTax,
O B3aUMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Oco0oe 3HaueHWe WHMEET TO, YTO Ha COAEpPKAHHE KypCOB XUMHUU
YIIIyOJIEHHOTO YPOBHS M3YUYEHUS JUISl KJIACCOB OMPEAEIEHHOrO Mpopuiist (rJIaBHbIM
o0pazoM Ha HX CTPYKTypy M XapakTep [OMNOJHEHHUH K oOuell cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHBIE MpenMeThl. Tak, Hampumep,
B COJEpKaHUU TpeAMeTa ISl KIaCCOB XMMHUKO-(PU3NUecKoro npoduist 00Jbiioe
3HauYeHHUE OyIyT MMETh 3JIEMEHThl y4eOHOro Marepuana mo oodmeil xumuu. [lpu
U3YYEHUHU TpeAMeTa B JIaHHOM CJlydae akIEeHT OyAeT claellaH Ha OOIIHOCTb
METOJIOB MO3HAHHUS, OOLHOCTh 3aKOHOB U TEOPUM B XMMHUU U B (DU3HMKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJIEKyJsipHasi Teopusi B (DU3UKE), 3aKOHBI COXPAHEHUS



Macchl W DHEPTUH, 3aKOHBl TEPMOIMHAMHKH, DJIEKTPOIN3a, MPEACTABICHUS O
CTPOEHHUH BEILIECTB U APYroe.

B 1O e Bpems B coaepXkaHMM MNpeaMeTa s KJIACCOB XHMMHUKO-
Ouonoruueckoro mpoduis O0NbIIMK yIeabHBIH Bec OyJAeT UMETh OpraHuyYecKas
xumusi. B 3TOM  ciywae mpemocTaBiseTcs  BO3MOXKHOCTH uia  OoJjee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS XMMHUYECKOM  OpraHM3aluu  KIETKH  Kak
OMOJIOrMYEeCKOM CHCTEMBl, B COCTaB KOTOPOM BXOHAT, K IIpUMEpY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JHIHIbI, OEJKH, YIJIEBOJbl, HYKJICHUHOBBIC
KUCIOTHI U Jpyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAxX IMpEACTABHUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYy>KaT OCHOBOW JUIsl HM3y4YEHHUs
CYILIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B muane QopmupoBaHuS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB IMO3HAHUS U OIBITA MTPAKTHYECKOTO MPUMEHEHHSI HAyYHBIX
3HaHUN u3y4YeHHe mpeaMmera «XUMus» Ha YriIyOJIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3AX C YYE€OHBIMU MpPEeIMETaMH, BXOISLUIMMH B COCTaB
npeaMeTHeIX obnactelt «EcTecTBeHHO-HayuHbIE MpeAMETh», «Marematuka Hu
uHpopmaTrka» 1 «Pycckuil si3bIk U TUTEpATYPAY.

[Ipu wm3yueHum ydeOHOTO mpenaMera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOTO M CpeaHEro obmiero oopazoBaHus (Ha 6a30BOM
YpOBHE), 3aa4eil IEPBOCTENCHHON 3HAYUMOCTH SBIISETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJacTH COBPEMEHHOTO EeCTECTBO3HAHMSI, MPAKTUUYECKOM
JesITeIbHOCTH YeJI0BEeKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIbTYphl. PemeHue
TOM 3alayd Ha YrIyOnE€HHOM YypOBHE U3YYEHHS TMPEAMETa IMpearoiaraet
pean3anuIo TaKUX LEIEH, KakK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIBHOM EIWHCTBE MHpAa,
3aKOHOMEPHOCTSX U TI03HABAEMOCTH SIBIICHUI MPUPOABI, O MECTE XUMHUU B
CIUCTEME €CTECTBEHHBIX HayK M e€ BeAylled ponu B oOecrnedeHuu
YCTOWYMBOTO  pPa3BUTHsI  YEJIOBEUECTBA: B  pEHICHMH  mpobiem
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTE€pUaJiOB, HOBBIX HICTOYHUKOB YHEPIHH, B
o0ecCIieueHnr PAIMOHATIBFHOTO MPUPOIONONB30BaHUS, B (POPMUPOBAHUU
MUPOBO33PEHHUsI U OOIIeH KyJbTyphbl YEJOBEKAa, a TAKKE DKOJOTUYECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO U MIPUPOJIHOM Cpelie;

e OCBOCHHME CHCTEMBl 3HAaHMM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTAIbHBIX
MOHSTHI, 3aKOHOB W TEOPUH XUMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHMM BEIleCTBA HAa pa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM, ~ HaJMOJIEKYJSIPHOM, O  TE€PMOAMHAMHUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHMSI XMMHUYECKUX PEaKIuil, O



XUMHUUYECKOM PaBHOBECHH, PACTBOpaX M JUCHEPCHBIX CUCTeMaXx, 00 00ImmxX
Hay4YHBIX NMPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dhopmMupoBaHue y oOyyJaromumxcs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHUH IS OOBSICHEHUS
KIIFOYEBBIX HACH M TpoOJieM COBPEMEHHON XUMHUHU, ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOY;
IPAaMOTHOTO pelieHrs mpobiieM, CBA3aHHBIX ¢ XUMHEH, MPOTHO3UPOBAHUS,
aHaJIW3a U OICHKH C MO3MIIMI KOJOTHYECKON 0€30I1aCHOCTH IOCICACTBHI
OBITOBOI M TPOU3BOJCTBEHHON JAESATEIBHOCTU YEJIOBEKA, CBS3aHHOM C
XUMHUYECKUM  TMPOU3BOJCTBOM, HCIIOJB30BAaHUEM H  MepepaboTKoM
BEIIIECTB;

yrilyOJeHue  MPEJACTaBICHUHM O  Hay4dHbIX  METoJaxX  IO3HaHUS,
HEOOXOJIMMBIX JJI1 TPUOOPETCHHS YMEHHH OpPHUEHTHUPOBATHCS B MHPE
BEIIECTB U OOBACHEHHUS XHUMHYCCKHX SBJICHUHM, HMEIOIMX MECTO B
MpUPOJIe, B MPAKTUYECKOU IEATEILHOCTH U ITOBCEAHEBHOM KU3HHU.

B mimaHe peanuzanuu nepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIUN 1IEJOCTHOW CHUCTEMBI CpeHEro oO0IIero oOpa3oBaHUs MPU H3YUCHUU
npeaMera «XuUMHUs» Ha  yrayOJaE€HHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
MPpUOOPETAIOT TaKUeE LEU U 33/1a4, KakK:

BOCIIUTAaHWE YOCXKIEHHOCTH B IIO3HABAEMOCTH SBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTHU TEOPETUYCCKUX U
MPUKIAIHBIX HCCIENOBAaHUNM B XUMUH, (OPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIIO W CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHMS
00I1IeYeJIOBEYECKHUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKHUX
CrIOCOOHOCTEM 00ydaronmxcsi, (QOpMHPOBaHUE Yy HUX CO3HATEIBHOIO
OTHOIIIEHHS K CaMOOOpPAa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHHUIO KaK
YCJIOBHUIO yCHENTHON MpodeccCuoHanbHON U 00IIEeCTBEHHOMN JIeSITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBI0 U TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMupoBaHHE YMEHHH W HaBBIKOB Pa3yMHOTO MPHUPOOIOJIH30BAHMS,
pa3BUTHE HKOJIOTHUYECKON KYIbTYPBhI, MPUOOPETEHNE OMbITA OOIIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKOMN JEATEIbHOCTH.

OOG1ree ynciIo 4acoB, MPEAYCMOTPEHHBIX JJIsl U3YUCHUS] XUMUHU Ha yTIIyOJICHHOM
ypOBHE cpenHero obimiero oOpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 yaca (3 yaca B Hezelo).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPT'AHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMHUM.

[Ipenmer w©  3HaYeHHWE OpPraHUYECKOM  XUMHH, MPEACTABICHUE O
MHOT000Pa3ui OPraHUIECKUX COCTUHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroMa yIJepojia: OCHOBHOE U BO30YXIAEHHOE
COCTOSIHMA. BaneHTHble BO3MOYKHOCTHM aroMa yriiepoja. XUMHUYECKas CBS3b B
OpraHWYECKUX COCAMHEHUSX. Tumbl THOPUAM3AIMM AaTOMHBIX OpOHUTaNeH
yriepoaa. MexaHu3mbl 00pa3oBaHMsl KOBAJIGHTHOU CBsi3U (OOMEHHBIN U JIOHOPHO-
aKLEeNnTOpHbIM). TuNbl TNEpeKpbhIBAaHUS ATOMHBIX OpOUTaned, G- U T-CBA3M.
Onunapnasi, 1BOMHas M TpoiHas cBsi3b. CocoObl pa3pbiBa CBsI3ed B MOJIEKYyJIax
OpraHMYecKkux BemecTB. [loHsATHE O CBOOOJHOM paaukane, HykiIeodwmie wu
anexTpoduIe.

Teopuss crpoeHust opraHvmdeckux coenuHeHud A.M. byrtnepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUYEHUE TEOPUH CTPOECHUS
OPraHWYECKUX COCOUHEHUU. MOIIeKYJsIpHbIE © CTPYKTYpHBIE  (OPMYJIBL
CtpyktypHble (OpMYJbl pa3MYHBIX BHJOB: pa3BEpHyTas, COKpAILEHHAs,
ckenetHass. M3omepus. Buasl wu3oMepuun: CTpYKTypHas, HIPOCTPAHCTBEHHAS.
OnexkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHM (MHIYyKTUBHBIN
¥ ME30MEPHBIN 3PPEKTHI).

[IpeacraBinenne o kinaccu(uUKalMM OpraHudeckux BemlecTB. IloHsTHE O
dyHkunoHanbHOM rpynmne. I'omonorus. ['omonorudeckue psaapl. CuctemaTuyeckas
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTAEIBHBIX MPEICTABUTEIIEH.

OcobeHHocTH U KJaccuuKaius OpraHudeckux peaxkiuid. OKUCIUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKLIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB W HMX IPEBpALICHUIA:
O3HAaKOMJIEHHME C O0pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMu Ha HX
OCHOBE, OMNBITHI IO NPEBPALICHUIO OPraHMYECKHX BEIIECTB IPU HArpeBaHUU
(maBnenue, OOyIIIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJIEKY
OpPraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Aunkanbl. ['oMonornueckuit psj ajikaHoB, 001as ¢hopmylia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ aIKaHOB, Sp°-
rubpuau3anmsi aTOMHBIX opoOuTanel yriepoja, o-cBi3b. Du3nuecKkue CBOWCTBA
AJIKAHOB.



XHUMHUYECKHE CBOMCTBAa aJKaHOB: pEaKIMM 3aMEIEHUs, H30MEpHU3alliH,
JNETUAPUPOBAHUS, UKIN3ALNK, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIHN paJuKaJIbHOTO 3aMEILEHHUS.

Haxoxnenue B npupoae. CiocoObl MOTyYeHUsI U TPUMEHEHUE AJIKAHOB.

Huxnoankansl. O0mwas Gopmya, HoOMeHKIaTypa U uzomepus. OcobeHHOCTH
CTPOCHUSI U XUMHUYECKHX CBOWCTB MaJblX (LMKJIONPONAaH, IUKIOOyTaH) U
OOBIYHBIX (ITUKJIOTICHTAH, ITUKIOTEeKCaH) IUKIoanKaHOB. CrocoObl MONyYeHUS U
MPUMEHEHNE UKIIOATKAHOB.

Ankenbl. ['oMonoruueckuil psii aqkeHoB, oOmias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYl — aJKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTanei yriepona, 6- U m-cBA3U. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) uzoMmepusa. DPuU3NUECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKUE CBOMCTBA: pEaKLUMHM MPUCOCAUHEHUs, 3aMEIICHUS B O-TIOJIOKEHUE
IIpY JIBOMHOM CBSA3M, IOJUMEpU3aUMU U okucieHus. [lpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOydYeHUsI U PUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIUPOBAHHEIE,
Kymynupogartule). OCOOCHHOCTHU ANEKTPOHHOT'O CTPOSHUSI U XUMUUYECKUX CBOWCTB
conmpsiKEHHbIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
CONPSKEHHBIX TMEeHOB. Cr1ocoObI MOMYyYEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankusbl. ['oMonoruueckuil psij aakuHOB, oOuas popMyia, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoga. @u3NUecKUe CBOMCTBA AJKHHOB.
XVWMHUYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIMHEHHUS,  JAUMEpU3alUuu U
TpUMepHu3aluu, okucieHus. KuciaoTHble CBOKWCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE PeaKIuu Ha TPOUHYIO CBs3b. CIIOCOOBI OTyYEeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBoaopobl (apeHsl). ['oMoIOrMuecKuil psii apeHoB,
oOmas ¢hopmysa, HOMEHKIIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30a. DU3WUecKue CBOHCTBAa apeHOB. XHWMHYECCKHE
CBOICTBa O€H30J1a U €T0 TOMOJIOTOB: PEAKIIUU 3aMellleHUsI B OEH30JIbHOM KOJIbLIE U
yIIE€BOJAOPOJAHOM pajuKalie, PEaKklMd MPUCOECAUHEHHUS, OKHCIEHHE TOMOJIOI'OB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOUIEM JACUCTBUU 3aMECTUTENIEH B
OCH30JIPHOM KOJIBIIE Ha TIPUMEpPe AQJKWIBHBIX PaIUKaIOB, KapOOKCHUILHOM,
TUAPOKCUIIBHOM, aMHUHO- M HHUTPOTPYMIBL, aTOMOB TaloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanusa ctuposia. CrocoObl NOSy4YeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. [lonyrasie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxieHue.
KameHHblil yrojib ¥ nNpoayKThl ero nepepadotku. CnocooOsl nepepaboTku HEPTH:



MEePEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKHil), PU(OPMUHT, MHUPOIIU3.
[IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'enernueckas CBSI3b MEKy pa3IMUHBIMU KJIaCCaMU YTIIEBOAOPO/IOB.

DJIEKTPOHHOE CTPOEHUE TaJlOTeHIPOU3BOIHBIX YTIIEBOJOPOJ0B. Peakiuu
3aMelIeHUs] TajoreHa Ha TUAPOKCOTPYMNIY, HUTPOTPYIIY, MHAHOTPYMINy,
aMmuHOrpynny. JleficTBME Ha TaJOrE€HIPOU3BOJIHBIE BOAHOTO M CIHUPTOBOIO
pactBopa miénouu. B3auMojeicTBUE NUralOoreHaJKaHOB C MarHUeM W IIUHKOM.
[TonsiTue 0 METAJIOOPTaHUYECKUX COCIMHEHMUSX. Hcnons3oBanue
raJOreHIPOU3BOAHBIX YTJIEBOJOPOJIOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4YE€HHUs BEIIECTB W UX MPEBpAILCHUI:
n3ydeHne (PU3NYECKUX CBOMCTB YIVIEBOJOPOAOB (PacTBOPUMOCTH), KaY€CTBEHHBIX
peakumii yrieBoJOpOJOB Pa3IMYHBIX KJIaccoB (oOeciBeYyMBaHHE OPOMHOM WM
MOJHOW BOJBI, pacTBOpa ME€pMaHTraHaTa KaJlis, B3aWMOJICUCTBUE allETUJICHA C
aMMHUa4YHBIM pacTBOopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEeHHE
yriepoja U BOAOPOJAa B OPraHMYECKUX BEIIECTBaX, IOJIYyUYEHHE OTUJICHA W
U3YUCHHUE €ro CBOMCTB, O3HaKomyieHHE ¢ Kosuiekuusmu «Hedptb» u «Yromby, c
oOpasllaMi  TUIacTMAacC, KaydyKOB U PE3UHBI, MOJCIUPOBAHUE MOJIEKYII
YIJIEBOJOPOAOB U TAJIOT€HITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kuciopojacoaepxaiue oprannyeckue coeJuHeHMs.

[IpenenvHuble onHOAaTOMHBIE CcnUpThl. CTpoeHue MoOJeKya (Ha mpumepe
METaHOJIa W JTaHoja). ['oMonormueckuit psia, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa © kjaccupukamus. Du3nyeckue CBOWCTBA  MPEIEITbHBIX
OJIHOATOMHBIX CIUPTOB. BomOpomHBIE CBSI3M MEXKIYy MOJIEKYJIaMu CIHUPTOB.
XHUMHUYECKUE CBOWMCTBA: pPEAKUMHM 3aMEUIEHUs, JAETUApaTaldH, OKHCIICHHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMHU W  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakius Ha OTHOATOMHBIE CIIUPTHL. JleMCTBUE 3TaHOIAa U METaHOJA
Ha opranu3sM uenoBeka. CrnocoObl MOJIy4YeHUs U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢dupbl, HOMEHKIaTypa U n3oMepusi. OcoOeHHOCTH (BUBHUYCCKUX H
XUMHUYECKUX CBOWCTB.

MHoroaToMHbl€ CHUPTHI — O3TWICHIJUKOJIb W TiHIlepuH. Dusuyeckue u
XUMHYECKUE CBOMCTBA: pEaKLUM 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYEeCKMMHU KHCIOTaMH, KA4YE€CTBEHHAs pEaKkius Ha MHOr0aTOMHBIE
cnupthl. [IpeacraBieHre o MexaHHW3ME peakIui HYKICO(PHIHLHOTO 3aMelIeHUs.
HeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MOMyYeHUsT U MPUMEHEHHUE
MHOT'OAaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNNbl H
6enzonpHOrO sigpa. dusnueckue coiictBa GeHona. OcoOEHHOCTH XUMUYECKUX



cBoiicTB ¢eHona. KayecTBeHHble peakuuu Ha QeHosl. TokcuyHOCTH (eHoda.
Crioco0sl nostydeHus U npuMeHeHue genona. @eHonpopMainbaeruaHas CMoJa.

KapOonusbHble coeTMHEHUs — albAETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJIBHON Tpynmbl. ['oMonoruyeckue psiabl anbIETHI0B U KETOHOB, 00IIas
dbopmyna, uzomepuss U HomeHkiarypa. Dusmueckue CBOWCTBAa albAECTUIIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albACTMJOB M  KETOHOB:  pEaKkUuu
npucoenuHeHns. OKHUCIIEHHE albAeTru0B, KAYECTBEHHBIE PEAKIIMU HA aJIbJACTH/IbI.
CriocoOslI MoTy4eHus U MPUMEHEHHUE albJAeTHI0B U KETOHOB.

OnHOOCHOBHBIE MpEJENbHbIE KaPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. MI3oMepust 1 HOMeHKaTypa. @u3nyeckue CBOWCTBa
OJIHOOCHOBHBIX MpEAETbHBIX KapOOHOBBIX KHCIOT. BomopoaHbie CBsI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMHUUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPHUKALNM, PEAKIUU C Yy4YaCTUEM YIJIEBOJOPOJHOTO pajuKana.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL [loHSATHE O NPOU3BOJIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHOroobpasre KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEMPEICIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THJIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, IMAJIbMUTUHOBAS, OJICMHOBAS, JUHO/IE8AS,
JIUHONEeH08as KUCTIOTB. CIIOCOOBI OTYUYEHUS i IPUMEHEHHE KapOOHOBBIX KHCIOT.

Cnoxsble 3¢upbl. ['omonormueckuid psa, ooOmas Qopmyna, U30Mepus MU
HOMeHKJaTypa. Dusmueckne M XUMUYECKHE CBOKMCTBA: THUJPOIU3 B KUCION U
IEIIOYHOM Cpeie.

Kupsl. Ctpoenne, GU3NIECKUE U XUMUYIECKUE CBOICTBA KUPOB: TUIPOJIH3 B
KHCJION U 1enoyHoi cpeae. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKALIUX OCTATKH
HEMpeAeNIbHbIX JKUPHBIX KUCIOT. JKUphl B IpUpoIE.

MpbLia’ Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE ICHCTBUE.

O6mras xapakrepuctuka yriieBojoB. Kinaccuduxanus yrieBonoB (MOHO-, AH-
U monucaxapuabl). MoHocaxapuabpl: TJIOKO3a, (PpPyKTO3a, raiakrosza, pudosa,
ne3okcupru6o3a. dusznyeckue CBOMCTBA M HaxoXJeHue B mpupopae. PoTocuHTE3.
XHUMUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U AJIbJIETUIHON
TPyII, CIUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. lIpumeHeHue TIiIoKo3bl, e
3HAYEHHE B JKU3HEACATENBHOCTH opraHu3ma. /lucaxapuipl: caxapo3a, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaONIMe ¥ HEBOCCTAHABIMBAIOIINE AUCAXapUIbL. [ naponns
nucaxapunoB. Haxoxenue B npupone u npuMmeHenue. [lonrcaxapuapl: kpaxmard,
INIMKOTEH M 1eiunroiio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmala, IVIMKOT€Ha H
HEeJUT0N03bl.  DPU3NYECKHE CBOMCTBA Kpaxmanga W LEJUIION03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: TUJpOJU3, KaueCTBEHHAas pPEaKius C MOJOM. XUMHUYECKUE
CBOMCTBa 1LIEJUIIOJIO3bI: THAPOJIN3, ToJlydeHre 3GupoB Lemioso3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN HIETK).



DKCIepUMEHTAIbHbIE METOJIbl M3y4YCeHHUs BEIIECTB U UX MPEBpAIICHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIUPTa B aIbJAETH] HAa pacKaJIEHHONW MEIHON MPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CIUPTA IUXPOMATOM Kaiausi (BO3MOXHO MCHOJb30BAHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEAKIMU Ha ajbJeruabl (C THAPOKCUIOM
muammuncepeopa(l) wu  rugpokcumom  menu(ll)), peaknus ramiepuHa ¢
rugpokcuom meau(ll), xuMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/JICUCTBUE pacTBOpa IIOKo3bl ¢ ruapokcuaom Mmenu(Il), BzaumoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHHE DKCIePUMEHTaIbHBIX 3a1a4 1o TemMaM «CIUPTHI U
denoiby, «KapooHoBbie KUCTOTHI. CI0KHBIE I3PUPBD».

A30Tcoaep:Kale OpraHudecKue coeJMHeHU .

AMWHBI — OpraHUYecKue Mpou3BOAHbIe ammuaka. Knaccudukanus aMUHOB:
anudaTUuecKue W apoMaTUYECKHe; TMEPBUYHBIE, BTOPUYHBIE W TPETHUYHBIC.
Ctpoenue moiekys, obmas ¢opMyia, U3oMepusi, HOMEHKIATypa U (hU3ndecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(PaTUIECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHUE, B3aMMOJCHUCTBUE MEPBUYHBIX AMUHOB C Aa30TUCTOM KHUCIOTOM.
Coun anKuJIIaMMOHHUSL.

AHWINH — TpEICTaBUTEIb AaMUHOB apoMaruueckoro psga. CrpoeHue
aHuiMHA. B3anmMHoe BiausiHUE TpyNn aTOMOB B MOJieKyJie aHuiMHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
MOJIydYeHUs] M TpUMEHEeHHe anudarudeckux aMuHoB. [lonydeHue aHwiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u uzomepust. OTaenbHbIe NPeICTaBUTENH O
AMUHOKHUCJIOT:  TJUIUH, ajaHuH. Dusnueckue CBOHCTBA AMHHOKHUCIIOT.
XUMHUYECKME CBOMCTBA AaMHHOKHMCIOT Kak amM(pOTEpHBIX  OPraHUYECKUX
COCIMHEHMM, peaKIusl TMOJIMKOHACHCAINKM, OOpa30BaHWE TMENTHIHON CBS3U.
buonornueckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITUIOB.

benku kak npupoaHbsie noiauMepsl. [lepBuyHas, BTOpUYHAS U TpPETUUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THAPOJIN3, JIEHATYpAalMs,
KauyeCTBEHHBIC PEAKIIMU Ha OCINIKH.

OKCIEpUMEHTAIbHbIE METOJbl HM3y4YEeHHUs BEIIECTB W UX MPEBPAILLCHHI:
pacTBopeHue O€KOB B BOJIe, JieHATypalus OENKOB NpU HarpeBaHWU, ILIBETHHIC
peakuuu Ha O€JIKHU, pEIIeHHEe OSKCIEPUMEHTAIBHBIX 3a7Ja4 [0 TeMaM
«A3oTconepxame OpraHUYEeCKUe COEAVHEHU S u «Pacrnio3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicOKOMOJIEKYJJISIDHBIC COeIMHEHUS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINHU, CPEAHSIS MOJICKYJIIpHas



macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIHS U MTOJTUKOHICHCAIHS.

[Tonumepuble Marepuainbl. Ilnactmaccbl (IOJNMATHIICH, MOJUIIPONUJIIEH,
MOJIUBUHWIXJIOPHUJ, TOJUCTUPOJ, MOJUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
nonaudTUIEHTEepedTanar). Y Tuausaius u nepepadoTka miacTyka.

DNacTOMEDHI: HATypaJIbHbIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTameHOBBIH, XJIOPOIIPEHOBBIN, U30TPEHOBLIN) U CUITUKOHBI. Pe3nHa.

BosnoxkHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpOH U JIaBCaH).

[Tonumepst CIEeIUaIbHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
JIEKTPOTIPOBOISAIIHIE ITOJTMMEPBI, OHOpa3iaraeMbie TOJIUMEPHI).

DKCHEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W HMX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB, pEIICHHE OKCIIEpUMEHTAJIbHBIX 3amay 1o TeMe «Pacmo3naBanue
MJIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenue wmosekyasipHoil (OpMyJibl OpraHUYECKOro COEIMHEHHUS IO
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJICHHE
MOJICKYJIIpHON (POPMYJIBI OpPTaHMYECKOTO COCAMHEHHS MO0 Macce (00BEMY)
MPOJIYKTOB CrOpaHus, MO KOJHMYECTBY BewlecTBa (Macce, 00BEMY) MPOAYKTOB
peakluMy W/UIU HMCXOAHBIX BEHIECTB, YCTAHOBJIICHHE CTPYKTYpHOH (QOpMYyIibl
OpPraHMYECKOI'0 BEIIECTBA HAa OCHOBE €ro XHMHUYECKUX CBOMCTB HJIM CIHOCOOOB
MOJIyYEHUs, OIPEACIICHUE JOJM BBIXOAA MPOAYKTA PEaKUUU OT TEOPETUYECKH
BO3MO>KHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMETHBIX CBA3EH IIPU U3YYEHUHU OPraHUYECKOW XUMHUU B
10 knacce OCyIIECTBIISIETCS YE€pe3 MCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK W TOHATUM, NPUHSATBIX B OTACJIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBICHHUE, HAYYHbIN (aKT, TUIIOTE3A,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kilaccuukaius, HaOMOJEHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJICIMPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIeKyJa,
HHEPreTUUECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NYECKHE BEIMYMHBI, €IUHHIIBI W3MEPEHHS, CKOPOCTb, SHEPIHs,
Macca.

buosnorusa: kimerka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTEepOTPO(HBIA TUN MHUTAHHS, OpOKEHHE,



doTocuHTE3, JbIXaHWUE, OCNKH, YIJCBOMBI, JKUPHI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosne3Hbie UCKOMAEMBbIE, TOTLTUBO.

TexHomorus: TWINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATLHOTO TUTAHMS,
MOIOIITUE CPEICTBA, MaTePUAJIbl U3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMMUSI

Teopernvyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHUYECKUW 31eMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUe YPOBHU U
moaypoBHU. AToMHBIe opOuTanu. Kiaccudukaiuys XuMHUECKUX 3JIEMEHTOB (S-, p-,
d-, f-omements). PacmpeneneHue SJIEKTPOHOB IO ATOMHBIM  OpOUTAIISM.
DNEeKTPOHHBIE KOH(UTYpAIIUU aTOMOB AJIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIE KOH(PUTYpallMK HOHOB.
DIIeKTPOOTPHUIIATEIILHOCTD.

[Tepuoanueckuii 3axkoH u [lepuoanueckas cucremMa XMMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBs3b NEpUOIMUECKOTO 3aKOHA U Ilepuoanueckor CUCTEMBI
XUMHUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX HMH
NPOCTBIX M CIIOXKHBIX BEIIECTB MO TrpynnaM W NepuojaM. 3HAYCHHE
nepuoauueckoro 3akona /.M. Menpaeneesa.

XuMuueckass CBSI3b. BHAbI XMMMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTayumueckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. DHEPIUs U JIMHA CBSA3U. [[0IApHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIGHTHON CBA3U. KpaTHbeie cBs3u. BonopomHas CBs3b.
MexMOoNeKyIIpHbIE B3aUMOIEUCTBUSL.

BaneHTHOCT, M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBs3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMepe COeANMHEHUN
AJIEMEHTOB BTOPOT'O IMEPUOJIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX coequHeHUIX. CocTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBatelib, JIMTAaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEAUHEHUM.
[TonsiTHEe O KOOPIUHATUOHHOW XUMUH.

BemectBa  MOJEKYJSIPHOTO M HEMOJICKYJISIPHOTO  CTpOCHMs.  TuIib
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitne o mucnepcHbix cucremax. Mcruaubie pactBopsl. [Ipeacrasnenue o
KOJUIOUAHBIX pacTBopax. CmocoObl BbIpaXXEHUsI KOHIIEHTpAIUd PacTBOPOB:
MaccoBas J10Jisl BEIIECTBA B pacTBOpPE, MOJISIpHAs KOHIeHTpauusi. HacellieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTaiuioruaparsl.



Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUS OTJIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuss XuMU4YeCKUX peakiuii B HEOPTraHUYECKOW M OPTraHuYeCcKOn
XUMUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
SHEPIruM MPU XUMUYECKUX peakiusX. TermnoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepmoxuMUYECKHE YpaBHEHUS.

CKOpOCTh XUMHYECKOW PEaKInu, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB.
['oMoreHHbI€ ¥ TeTepOreHHbIe peakiun. Karanns u karann3aTopsl.

OGpaTuMble 1 HEOOpaTUMBbIE peakiuu. XUMU4Yeckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBecUsA. (DAaKTOpHI, BIHMSIONIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAIMA BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiautuueckas guccouuanus. CuiibHble U ciia0ble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpelna BOJIHBIX PacTBOPOB: KHUCJIOTHAsl, HEUTpasbHasd,
menounas. Bogoponnsiii nmokazarens (pH) pactBopa. I'mnponu3 coineid. Peakuun
MOHHOT'0 OOMEHa.

OKHUCIIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKUCICHMUS.
Okuciaurens W BOcCTaHOBUTENb. IIpomecchl OKHCIEHHS W BOCCTaHOBJICHUS.
BaxxHeime OKHUCIUTEIM M BOCCTAHOBUTENIW. MeETOJ 3JIEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEIIECTB.

DKCNEPUMEHTANIbHBIE METO/bl H3YyUYE€HUsS BEUIECTB M HUX IPEBpAIICHUM:
pa3loKEeHUE IIepOKCHIa BOJAOPOJA B NPUCYTCTBUU KaTaau3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEMIETOK, TPOBEICHUE PEaKITNii HOHHOTO 0OMEHa, OTpeIeIICHNE
Cpelbl PacTBOPOB C MOMOIIBIO HMHAMKATOPOB, M3YUYCHHUE BIMSHHS PaA3TUYHBIX
(GakTOpOoB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TMOJOKEHUE XUMHYECKOTO
PaBHOBECHSL.

Heopranuueckasi Xummusi.

[Tonoxxenne HemerayuioB B llepuoamyeckor CUCTEME  XMMHYECKUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTpoeHus ux aromoB. duzmyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MPUMEPE KUCIOPOAa, CEPBI,
docdopa u yraepona).

Bonopon. Ilonmyuenue, ¢uzmyeckrne M XUMHUYECKHE CBOWMCTBA: PEAKIUU C
METajylaMd W HEMETaJUlaMH, BOCCTaHOBUTEIbHbIE CBOWCTBA. [ 'mapuublL
TonavMBHBIE AJIEMEHTHI.

lanorensl. HaxoxzaeHue B mpupoje, cocoObl MOJIy4YeHHs, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA. ['anoreHoBoAopobl. BaxHelmme Kucaopoacoaepxaiime
COEIMHEHHMs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MONIYYEHUS
rajgoreHoB. [I[puMeHeHue rajJoreHoB U X COeIUHEHUM.



Kucnopon, o3on. JlabopaTtopHble M TPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kuciopoaa. Ou3nvecKkue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOJa U
030Ha. OKCUbI U IEPOKCUIBI.

Cepa. HaxoxnaeHue B mpupoje, CHOCOObI TMOJydeHus, (U3NYECKUE U
xumuyeckue cBoictBa. CepoBojopon, cyiabdunbl. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coiar. OCOOEHHOCTH CBOMCTB
cepHOM KucIIOThL. [IpuMeHenue cepol U €€ COeTMHEHUM.

A3or. HaxoxaeHue B mnpupoje, crnocoObl MOJyYeHHUs, (PU3NYECKHE H
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCUABI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U X coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenue azora
U €r0 COCMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenue B mpupoje, cnocoObl MONTy4YeHHUs, (PU3HUYECKUE U
xuMuueckue cpoiictBa. Pochunasl u dochun. Oxcunbl docdopa, dochopHas
kucinota u e€ comu. [lpumenenue docdopa u ero coeauHeHuit. docdopHbie
yA0OpeHMUSI.

VYraepon, HaxoxjaeHue B - npupoAe. AJUIOTpONHbIE  MOAUUKAIIUHU.
duznyeckue M XHUMHUYECKHE CBOWCTBA TIPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yriepoaoMm. Oxcup yrinepona(ll), okcun yrnepona(IV), yronpHas kuciora u eé€
coii. AKTHBUPOBAHHBIA yTOJb, amcopbums. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne mpoCThIX BEIECTB, OOPa30BaHHBIX YIJIEPOJOM, U €r0
COCIUHCHUU.

Kpemunii. Haxoxnenne B mpupoje, crocoObl MOidyudeHus, (pusmdeckue u
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KHUCIIOTA, CHUIIMKATHIL.
[IpumeHenne kpemMHus U ero coenuHeHui. CTeKI0, €ro moJiydyeHue, BUIbl CTEeKIIa.

[Tonoxxenue metamioB B [leprognyeckoil cuCTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHMS JJIEKTPOHHBIX 000J0YEeK aToMoB MeTaioB. OOmue
¢usndeckue cBoWcTBa MeTauioB. [IprMeHEHHE METaioB B OBITY W TEXHHKE.
CnaBbl METAJUIOB.

DNEeKTPOXUMHUYECKUN psil  HampsbkeHuil metamioB.  OOmme  cnocoObl
MOJIyYCHUS METaJJIOB: TUAPOMETAILTYPrus, MUPOMETAILITYPrus,
anekTpoMmetauryprusi. [loHstue o kopposmm MetamioB. CrocoObl 3alMTBI OT
KOPPO3UH.

O6mias xapakrepuctuka MetamioB [A-rpymmbl Ilepuoguyeckoil cuctembl
XUMUYECKUX OdJIeMeHTOB. Hatpuii u kamuii: mnonydenue, Qusudyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COEUHEHUM.

O6mas xapakrtepuctuka MmetamioB I[A-rpynnel Ilepuoanueckoil cuctembl
XUMUYECKUX DJIEMEHTOB. Maruuii u KaJblMil: moiydeHue, (u3HUecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HUX COEOUHEHHIA.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AJIFOMUHUN: TTOJydeHHEe, PU3nuecKkue 1 XuMUUECKHUEe CBOMCTBA, TPUMEHECHHUE
IPOCTOTO BEIlleCTBAa M €ro coeauHeHud. AmM@oTrepHble CBOWCTBAa OKcUlA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMIIJIEKCHI alTFOMUHUS.

OO6mias  xapakTepuCTHKa MeTaioB M1oOouHbix mnoxarpynmn  (b-rpymm)
[Teproan4eckon CUCTEMbBI XUMUYECKUX JJIIEMEHTOB.

du3znuecKkue 1 XUMUYECKHE CBOKMCTBA XpOMa U €ro coeauHeHuil. OKcuabl U
rugpokcuansl xpoma(ll), xpoma(Illl) m xpoma(VI). XpomaTel u auxpomaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHre u npuMeHeHne Xpoma.

Pu3nYeCKue MU XHUMUYECKME CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranar kanusi, €ero OKUCIUTEIIbHbIE CBOMCTBA.

du3znyecKkue U XUMUYECKUE CBOMCTBA JKelie3a U ero coequHeHud. OKCUIbI,
rugpokcuansl u conu xene3a(ll) u xenesa(Ill). [Tonydyenue u npumMeHeHUe xKee3a
U €ro CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MeaU U €€ coenuHeHui. [lonydenue u
MIPUMEHEHUE MEJIU U €€ COSTMHECHUM.

Hunk: momyueHue, (u3MUYECKHME W XUMHUYECKHE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa M THAPOKCHIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [IpuMeHeHune
[IAHKA U €r0 COeINHECHUM.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4YE€HHUs BEIIECTB U UX MPEBpAICHUI:
u3yueHue oOpasIloB HEMETAJJIOB, TopeHue cephl, docdopa, xkenaeza, MarHus B
KHCIIOPOJIE, M3Y4YEHUE KOJUIEKUUU «MeTamibl W CIUIaBb», B3aUMOJICHCTBHE
IIEJOYHBIX U HIEJIOYHO3EMEIBHBIX METAJIOB C BOJIOM (BO3MOKHO HUCHOJb30BAHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBUE ILIMHKA W JKejie3a C pacTBOPAMH KHUCJIOT U
ieJIoueid, KaueCTBEHHbIE peaKI[ii Ha HEOPraHWYECKUe aHUOHbBI, KATUOH BOJIOPOIa
U KaTUOHbl METAJUIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHUSA M LHHKA C
pacTBOpaMH KHCJIOT U LIEJIOYEH, pelICHUE IKCIEPUMEHTANbHBIX 3a]a4 10 TeMaM
«l"anorenb», «Cepa u e€ coeauHeHUs», «A30T U (pocdhop U UX coenUHEHUs»,
«MerTasibl TIaBHBIX MOATPYMID, «MeTasuibl TOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xumum B obecrieueHnn yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [loHsTre
O HAY4YHBIX METOJaXx I[IO3HAHWUS W METOAOJOTMH HAYYHOI'O MCCIEIOBAHMUS.
HayuHble npuHIMIBI OpraHU3alud XUMUYECKOTO MPOU3BOACTBA. [[pOMBINIIIIEHHBIE
CIOCOOBI MOMYYEHUS BOXKHEUINIMX BEIIECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAKA,
CEepHOI KHUCIOTHI, MeTaHOJa). [IpoMBIIIITIEHHBIE CIOCOOBI MOTYYEHHUSI METAIIJIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHWE OKPYKAIOUIECH CpEIbl U €ro IMOCIEICTBHUS.
Ponb xumuu B o6ecriedeHuu YHEPreTHIeCcKoil 0€30MacHOCTH.

XuMusi ©  300poBbe 4YenoBeka. JlekapcTBeHHble cpencrtBa. IlpaBuna
WCTIOJIb30BaHUsI JIGKAPCTBEHHBIX MpenapaToB. Poiab XMMUK B pa3BUTUM MEAUIUHBI.



XuMUs THUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Ponb xumuu B
oOecrieueHny MUIIeBOi 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumwus. [IpaBuna
0e30macHOr0 WCIOJIb30BAHUSL TPEnaparoB OBITOBOM XWMHH B ITOBCEIHEBHOMN
KU3HMU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEMILIME CTPOUTENIbHBIE MaTepHUalibl (LIEMEHT,
OCTOH).

XuMHS B CEITbCKOM XO03stiicTBe. OpraHndeckrue U MUHEpAIbHBIC YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTEpUalbl, KPACKH, CTEKJIO, KEpaMHKA.
Marepuansl 11t 351eKTpoHUKU. HaHoTexHonoruu.

Pacuérnblie 3anaum.

Pacuérsl: mMaccel BemiecTBa WM 00bEMaA ra30B MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIECTB,
Maccel (00BbEMa, KOJIMYECTBA BELIECTBA) IMPOAYKTOB PEAKIMH, €CIH OJHO U3
BEIIECTB HMMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTa
peakuuu, €CId OJAHO M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTPAIIMM BEILIECTBA B pacTBOpEe, MOJHM BBbIXOJA MPOAYKTAa PEAKLUHH OT
TEOPETHYECKU BO3MOXKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanuzamuss  MeXNOpeIMETHBIX  CBsi3ed MpU  HM3y4YeHUM OOled u
HEOpraHn4ecKor XxuMuu B 11 kimacce oCymiecTBIsI€TCs YEPE3 UCMOJIb30BAHUE KAK
OOIIX €CTEeCTBEHHO-HAYYHBIX MOHITHH, TaK U TMOHATHH, MPUHSATHIX B OTJAEIHHBIX
peaIMeTax €CTECTBEHHO-HAYYHOT O IUKJIA.

OO6mme ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBJICHHUE, HAYYHbBIN (PaKT, TUIIOTE3A,
TEOpusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKalus, MepuoauIHOCTh, HAOIIO/ICHHUE,
W3MEpPEHUE, SKCIIEPUMEHT, MO/JIEJIb, MOJICIIMPOBAHHE.

®usuka: Marepusi, MHUKPOMHUpP, MAaKpOMHUp, aTOM, OJJEKTPOH, MPOTOH,
HEWTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb,
BEIIECTBO, TEI0, O00BEM, arperaTHoe€ COCTOSHHUE BEIIECTBa, HJCATbHBIA Ta3,
(dusrUecKue BeINYMHbI, €IMHUIIBI U3BMEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kimerka, opranu3M, 3KocucTeMa, ouocdepa, MeTabOIN3M, MaKpPO-
¥ MUKPODJIEMEHTHI, O€JIKHU, YKUPHI, YTIEBObI, HyKJICHHOBBIC KHCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
pECYpPCHI.

TexHOmorusl: XMMHUYECKAs] MPOMBIIIICHHOCTh, METAJLTYPTHs, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE ITPOU3BOACTBO, IMUIIEBAS ITPOMBILIJIEHHOCTD,
dbapmarieBTHUYECKAs MIPOMBIIIJIEHHOCT, MPOU3BOJICTBO KOCMETHUYECKHUX
rpenaparoB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUANOB, JJIEKTPOHHAs
POMBIILJIEHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TIpeAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsS BBIICICHBI CICAYIOIIME COCTABIISIIOIINE: OCO3HAHUE
0OyYaIOIMMUMHUCSA POCCHICKOW TPaKJaHCKOM HMJICHTHYHOCTH; T'OTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTA U CaMOOIIPEICNICHUI0; HAJIMYUEe MOTUBAIIUU K
0Oy4YeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYarouuxcsi pPyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu T[IOBEJICHUS;, HaIU4YUe
MIPaBOCO3HAHUS, IKOJOTHIECKON KYIbTYPhl; CHOCOOHOCTh CTABUTH II€JIH U CTPOUTH
KU3HCHHBIC TIJIaHbI.

JInyHOCTHBIE pE3yJIbTaTbl OCBOCHUS MpeaMera «XUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OMbITa I[103HABATEIILHOW U MPAKTUYECKON AesSTEIHHOCTU
o0yyarommxcsi B MpoIecce peann3ann o0pa3oBaTeIbHOM AeSITEIbHOCTH.

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS TNpeaMeTa «XHUMHS» OTPaXKaroT
c(OpMHPOBAHHOCTh OIbITa I[103HABATEILHOW W MPAKTUYECKON JESTEIbHOCTH
oOydJaronmxcsi B MpoIecce peann3aiu 00pa3oBaTEIbHON JESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa;kIaHCcKOro BOCIIMTAHUSI:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COINMAIBHBIX HOPMax U TMPaBWIaX MEXITHIHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESTENBHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yYeOHBIX W MO3HABATENBHBIX 3a71a4, BHITIOJHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHAJN3€ PA3TUYHBIX BUIOB YUEOHOU JIEeATEITbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

[[IEHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECTBECHHON XMMUH,

YBaXEHUSI K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPUU MU MPAKTUUECKOTO
MPUIOKEHUS XUMHH, OCO3HAHUSA TOTO, YTO JIAHHBICE HAYKH €CTh PE3yJIbTar
JUTATENIBHBIX ~ HAOJMIOJEHUH, KPOIOTIMBBIX  OKCIIEPUMEHTAJIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/1a YYEHBIX M MPAKTHKOB;

WHTEpeca M TMO3HABaTEIbHBIX MOTHBOB B IMOJYYECHHUH U TOCIETYIOIIEM
aHann3e WHPOPMAIUUA O TEPEIOBBIX JTOCTHKCHUSX COBPEMEHHOW OTEYECTBEHHOMN
XVMHH,



3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOI 0 TIOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpaIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEIECHHE U IOCTYNKUM CBOMX TOBAapUUIEH C
MO3UIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS TOCIEICTBUMN
HOCTYIIKOB;

4) popMHUPOBAHUS KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0pOoBOro M 0Oe30MmacHoro odpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOyrofieHUs mpaBuil 0€30MacHOTO OOpallleHHs C BelleCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU, B TPYIOBOU IE€ATEIBHOCTH;

NOHUMAHUA IEHHOCTH TIPaBWJI WHAWBHIYyAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalIUSAX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HaHHUS MOCHEACTBUM W HENPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTpeOIEeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHUs);

5) Tpy/10BOIr0 BOCIIMTAHUS :

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEOBATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO TMOJIE€3HOM, TBOPYECKOM W  JpPYrUX BHUAAX
JeSITeNTbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPaKTHUYECKUX 3a]ad
COLIMAJIBHON HaNpaBJI€HHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yYeHHIO Npodeccuil pa3auyHoro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBa)XEHUS K TPYyNy, JIOASIM TpyAa U pe3yJbTaTaM TPYAOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHIMBUIYaJIbHOW TpPaeKTOPUU
oOpa3zoBaHusi, Oynymied npodeccuu U pean3aldid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rMYeCKOro BOCIIUTAHUS:

AKOJOTMYECKU LIEeJIeCO00pPa3HOro OTHOILIEHUS K NPUPOAE KaK HMCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

NOHMMaHHUS TJI00AJBPHOTO XapakTepa SKOJIOTMYECKHX MpoOJieM, BIUSHUSA
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATBHOU CPEBL;

OCO3HaHUS HEOOXOJUMOCTH HCMOJIb30BAHUS JIOCTMIKEHUH XUMUHM IS
pENIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOIONOJIb30BAHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, MPUHOCAIIUX BpEH  OKPYKAIOIIECH
MPUPOJHON Ccpelle, YMEHUsI MPOTHO3UPOBATh HEOIArONpPUSITHBIE 3KOJOTMYECKHE
MIOCTIEACTBUSI TPEATNIPUHIMACMBIX IEHCTBUH U MMPEAOTBPAIIATh UX;



HAJIMYKS PA3BUTOIO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIBTYPHI,
OmbITa JEATEIbHOCTH 3KOJIOTUYECKOU HAMpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBAaTbCS UMM B IIO3HABAaTEJIbHOM, KOMMYHUKAaTHUBHOM U COLMAIBHOMU
IIPaKTUKE, CIHOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOATH HJCOJIOTHU
xemo(hoonw;

7) HEeHHOCTH HAYYHOT' 0 O3HAHUSI:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHOMN MPAKTUKH;

NMOHUMAaHUS CHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUsS €€ poinu B
GbOpMUPOBAaHUU PAIMOHATBLHOIO HAYYHOTO MBIILJIEHUS, CO3/IaHUHU IIEJIOCTHOTO
IpeICTaBICHUs] 00 OKpPYXKaloIIEM MHUpE KaK O €JIMHCTBE MPHUPOJBLI U YeJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpOo0JIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU JJI1  COBPEMEHHOMU
IUBUIM3ALAU: B €€ TI'yMaHMCTUYECKOW HAIPABIECHHOCTM U BAXXHOM pOJIU B
CO37laHMU HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYphl, B pEHIEHUU TI00aTbHBIX
mpoOJIeM YCTOMYMBOTO Pa3BHUTHS YEIOBEUECTBA — CHIPHEBOM, JYHEPTETUUYECKOMH,
MUIIEBONA M DKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIIEUYeHUN
YCIIOBUM YCHENIHOTO TPY/Aa U IKOJOTHYECKH KOM(OPTHOM KU3HHU KAXkKIOT0 YieHa
o011ecTBa;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCMOJb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU MCHOJIb30BaTh
MoJiy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBIICHUN OKPY’KAIOIIETO MUpa U
MIPOUCXOAAIINX B HEM U3MEHEHHM, YMEHHUSI JIeJIaTh 00OCHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE Hay4HbIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LEJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUSA IS
perieHust mpooJieM B peadbHbIX KU3HCHHBIX CUTYAIIHSIX;

VHTEPECA K I03HAHUIO, UCCIIE0BATEIbCKON AEATEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUI0, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHMA 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3iuyHbIX chepax npodhecCHoOHATbHOM
JEATEIbHOCTH.

METANPEAMETHBIE PE3YJ/IBTATBI

MertanpenmMeTHble pe3yJibTaThl OCBOEHUS MPOrpPaMMBbl [0 XMMHU Ha YpPOBHE
CpeIHero o0IIero o0pa3oBaHus BKIFOYAIOT:

3HAQYMMBbIE  JUIS (bopMHpOBaHHA  MHPOBO33PEHHS  OOydYarOIIHUXCA
MEXTUCIUTUTMHAPHBIE (MEXIPEeIMETHBIC) O0IIeHAyYHbIC TOHATHUS, OTPAKAIOIIIE



I[EJIOCTHOCTh HAy4YyHOM KAapTUHBI MHpa U cHeuuduKy METOJOB IO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIeI0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);
yHUBEpCAIbHBIC Y4eOHBbIC NEWCTBUs (TI03HABATEIbHBIE, KOMMYHUKATUBHBIC,

PEryJISTUBHBIE), oOecreunBaroIre (dbopmHpoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH U COLIMAJIBHON KOMITIETEHIIUU 00Yy4aronXcs;
CIOCOOHOCTh 00yyaromuxcst UCII0JIb30BaTh OCBOECHHbIE

MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON TPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETYJSITUBHBIMH
JNEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

1) 6azoBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITeIbHO  (popMyupoBaTh U aKTyaJIM3UpOBaTh  MOpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACATEIBHOCTH, 3aJaBas IapaMeTPbl U KPUTEPUH HX
JTOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh NPU OCBOCHUHM 3HAHUW IPUEMBI JIOTUHYECKOTO MBIILUICHUS:
BBIJICJISITh XapPaKTECPHBIE MPU3HAKA MOHATUM W YCTAHABIMBATH UX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJIsI OOBSICHEHHS OTJIENbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAaHUS M KPUTEPUU JUIA KIacCU(PUKAIIUKA BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIAY HW3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTHh JIOTMYECKUE PaACCYKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO
AQHAJIOTHMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PACCMaTPUBAEMBIX
SBJICHUAX, (HOPMYJIHPOBATH BHIBOJIBI U 3aKJIFOUCHUS,

IIPUMEHSATh B IPOLIECCE MO3HAHUS MCIIOJb3YEMbIE B XUMUU CUMBOJAYECKUE
(3HaKOBBIE) MOCIH, TPEOOPA3OBBIBATH MOJICIBHBIE MTPEJCTABICHUS] — XUMUYCCKHM
3HaK (CHMMBOJ) DJJIEMEHTa, XHMHYecKas ¢GopMylia, YpaBHCHHE XUMHUYSCKOM
peakiuyu — MpU pEelIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTHYECKUX 3aj]1ad,
MPUMEHATh HA3BAHHBIE MOJEIbHBIC MPEACTABICHUS I BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEIbLCKHE AelCTBHS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB U XUMHYECKHX
PEaKIHNiA;



(opMyIMpPOBATH LIENIN U 33a41 UCCIEAOBaHUS, UCIIOJIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYJIMPOBAaHHBIE BOMNPOCHl B KAue€CTBE HWHCTPYMEHTA
IO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3bI IO MPOBEPKE IPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJETh HABBIKAMU CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOIIOJaTh 332 XOAOM
polecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (POpMYIUpPOBATH
00001IEHNS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh ONbIT YYEHUYECKOW HCCIEJOBATENbCKOM M  MPOEKTHOU
JEeSATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENIbHOMY
IIOMCKY METOJOB pEIIEHUs MPAKTHUYECKUX 3a7ad, MPUMEHEHHUIO pa3IMYHbIX
METO/I0B MO3HAHUSI.

3) pa6oTa ¢ uHpopMaNHeii:

OPUEHTHPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HHPopManuu (Hay4dHO-
NOMyJIsIpHAs JIUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBbIE IOCOOUS,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MHPOPMAIMIO PA3NIUYHBIX BUIOB U (POpM
pe/ICTaBIICHNUS, KPUTHYECKHU OLICHUBATh ed JOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;

(GopMyIUpOBaTh 3alPOChl U MPUMEHATh PA3JIMYHbIE METOJbl IIPU MOUCKE U
orObope wuH(poOpMaMK, HEOOXOAUMOW I BBINOJHEHUS YYEOHBIX 3aJad
OIPEIENIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUSA HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMaJbHYH0  (opMy  MpeAcTaBICHUS
uHdopmaluu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAyyHBIM SI3BIK B KadecTBe CcpeAcTBa Hpu pabore ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble (pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HAITLIIHOCTH.

KoMMyHMKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe 1elicTBUS:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIAEMOM TEMBbI B XOJI€ AUATIOTA U/UITU
JMCKYCCHH, BBICKA3bIBATh UIeH, (DOPMYITUPOBATH CBOH MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3EHTALMEN PE3YJIbTATOB MO3HABATEIBHOM AEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOATENBHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUH



XHMHYECKOTO 3KCIEPUMEHTA, MPAKTUICCKOW PaOOTHI 10 HMCCIICAOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, Peau3alliid Y4eOHOTO MPOEKTa, U (OPMYJIUPOBATH BHIBOIBI
0 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHMN MYTEM COIJIACOBAHMS IO3HUIMI B
X0J1e 00CYXICHUS 1 00OMEHAa MHCHHUSMU.

PeryiasiTuBHbIC YHUBEpPCAIbHbIC Y4eOHbIE 1eiiCTBUS:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBJISITH CBOKO ITO3HABATEIbHYIO
NeATENIbHOCTh, Ompenensis €€ MelMu W 3ajladyd, KOHTPOJIUPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMplii aJrOpUTM JEUCTBUN TpHU
BBITIOJIHEHUN YYEOHBIX U HCCJIENOBATENbCKUX 3a7a4, BBIOMpaTh HamoOoJee
3¢ deKTUBHBIN €rOCOO MX pelIeHUuss C Y4E€TOM TMOJYyYEHUS HOBBIX 3HAHUWU O
BEIECTBAX U XUMHUYECKUX PEaKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb NIEATEILHOCTH Ha OCHOBE CaMoOaHajan3a |
CaMOOLICHKH.

INMPEAMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3yNbTaThl OCBOCHUS ITPOTrPAMMBI IO XUMHUHU Ha yriayOIEHHOM
YPOBHE Ha ypOBHE CpEIHEro o0Imero oOpa3oBaHHS BKIIOYAIOT CHEIU(UUECKHE
TS y9eOHOTO peMeTa « XUMUs» HaydHbIe 3HaHUS, YMEHUS U CITOCOOBI TeHCTBUI
110 OCBOCHUIO, MHTEPIIPETAIMHA U MPEeOoOpa30BaHUIO 3HAHWUM, BUJbI NEATEIHBHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHWS W NMPUMEHEHHWIO 3HAHWW B Pa3lIMYHBIX YYEOHBIX
CUTYaIHsIX, a TAKXKE B PEeaTbHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C XUMHEH. B
mporpaMMme 10 XHMHH TIPEAMETHBIC Pe3ybTaThl MPEACTABICHBI IO TOJaM
U3yUdCHHUSI.

10 KJIACC

[IpeameTHbie  pe3ynbTaThl OCBOEHUs Kypca «OpraHuueckas XUMHs»
OTpaKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHUM OPraHu4YeCKON
XAMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ PO B 00ECHEYCHHWU yCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM HKOJIOTHYECKOM, IHEPTETHIECKON U
MUIIEBON OE30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3JaHWHM HOBBIX MaTE€pHaJIOB,
HOBBIX UCTOYHHKOB DHEPTUH, B oOecrieueHUn paIoHAIBHOTO
IIPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUHM MHUPOBO33PEHUS U OOIICH KYJIbTYPHI
YeJIOBeKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHON CPEIE;

BIAJCHUE  CHUCTEMOM  XUMHUYCCKHX  3HAHHWHA, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAIOIIUE MTOHATHSI — XUMAYECKUH JIEMEHT, aToM, SAPO U AIICKTPOHHAS
oboylouka aroma, S-, P-, O-aroMHBIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE



COCTOSIHMSI aToma, TuOpuau3anus AaTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM O0BEM, YIIIEPOJIHBIN CKelleT, (PyHKIIMOHAIbHAS
rpynmna, pajaukal, CTPYKTypHble (QopMyJbl (pa3BEpHYThbIE, COKpalIEHHbIE,
CKEJIETHBIE), M30MEPHsS CTPYKTypHas M MPOCTPAHCTBEHHAs (reoMeTpUYecKas,
ONTHYECKAs), HM30MEpbl, TOMOJOTMYECKHI psA, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHCJIOPOJ- M a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUs; TEOPHUM, 3aKOHBI
(nepuognueckuit 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHHMYECKHUX
BemlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPAHEHHUS
U TpPEBpALICHUS DHHEPrUM MpPH XUMHUYECKHUX PpEAKLUUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XMMHH, MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIUE B OCHOBE
ITIOHUMAHUS IPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; TIPENCTABICHUS
0 MEXaHM3MaX XUMHYECKUX pEaKUud, TEPMOJAMHAMUYECKHUX W KHHETHYECKHX
3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3AUMHOM BJIUSHUHM aTOMOB U IPyNIl aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekThl, opueHTanTsl | u Il pona);
(haKTOJIOTrMYECKHUE CBEACHHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE€30MacCHOM
UCIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JESTeIbHOCTH  4YelloBeKa, OOIMX  HAy4YHbIX  NPUHLIMIAX  XUMHUYECKOTO
MPOM3BOJICTBA (Ha MpUMeEpe MPON3BOICTBA METAHOJIA, TEpepadOTKH HEPTH);
c(OpMHPOBAHHOCTh YMEHHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLINE IMOHATHUS IIPU
OIMCAaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCITUHEHUM;
c(hOpMUPOBAHHOCTH YMEHUII:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY IS COCTaBJIECHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPraHMuYeCKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHUS XUMHYECKUX PEAaKLUMH U PACKpPbIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMl  MOCPEACTBOM  COCTABJIEHUS
ANIEKTPOHHOIO OanaHca 3TUX peakluid, peakuuid HMOHHOro oOMeHa NyTEéM
COCTABJICHMS MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHMI;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIS WIIIIOCTPALUN
UX XUMMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI: YCTaHABIMBATH NMPUHAIIECKHOCTh HU3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynie COeAMHEHWH, JaBaTb KM Ha3BaHUS MO CHUCTEMaTUYECKOU
HomeHksatype (IUPAC) u npuBOAuTh TpUBHAIBHBIE HAa3BaHUSA IJIS OTIEIbHBIX
IPEICTaBUTENIC OPraHMYECKUX BEIIECTB (ITHUIICH, alleTHJICH, TOJIYOJ, TJIMIIEPHUH,
ATWJICHIJIUKOJb, (eHOJ, (opManblIerus, aueTalbJerujl, aleToH, MypaBbUHAas
KHMCJIOTA, YKCYCHasl KMCJIO0TA, CTEAPUHOBAsI, OJIEMHOBAsA, TaJJbMUTUHOBASL KHUCJIOTHI,



[JIMIUH, ajJaHuH, MallbTo3a, QPYKTO3a, aHWIUH, TUBUHUJ, U30IMPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHPOBAHHOCTh YMEHHUS OIPEACNATh BUJ XUMHUYECKOH CBA3UM B
OpraHUYECKUX COCNMHEHMSIX (KOBAJICHTHAss W HOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXEHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS;

c(OpMHPOBAHHOCTh  yMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XMUMHUYECKHE CBOMCTBA TUIWYHBIX MPEICTaBUTENEH pa3IUUHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, aJIKEHOB, aJIKaJIMEHOB,
AJKUHOB, apOMAaTUYECKHX YIJIIEBOAOPOAOB, CIUPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHECHUNA H
aMUHOB, AMUHOKHCJIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JU- M TOJIMCAXapHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKIY  HUMU  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C MCHOIb30BAHUEM CTPYKTYPHBIX
hopmyur;

c(hOpMUPOBAHHOCTh yMEHHUS TOATBEPKJAaTh Ha KOHKPETHBIX IPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KPaTHOCTH W TUIA KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M ), B3AUMHOI0 BJIMSIHUSI aTOMOB
Y TPYIN aTOMOB B MOJIEKYyJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTJIEBOIOPOIHOTO
Coipbs  (He(Th, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NIepepaboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHHM O €CTECTBEHHO-HAYYHBIX
MeTOoJaxX MO3HaHUs — HAOJIOJEHUU, U3MEPEHUH, MOJCIMPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTEILHON JIEATEIBHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IIeHUE,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIEJICTBEHHBIX CBSI3€M — IS M3yUEHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKITUH;

c(hOpMHPOBAHHOCTh YMEHUM: BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU WM TIPEJCTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO IMOHMMAHHUS CYHUIHOCTH MaTEpPHAIbHOIO €IWHCTBA MUPA,
UCIIOJIb30BaTh CHCTEMHbBIC 3HAHUS MO OPraHWYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHUH: TMPOBOAUTH PACUYEThl MO0 XUMHUYECKUM
dbopMyamM ¥ ypaBHEHHUSIM XUMUYECKUX PEAKIUN C UCIOIb30BAHUEM (PU3UYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XaPaAKTEPU3YIOIINX
BEILIECTBA C KOJIMUECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKACHUIO XUMUYECKOU



(opMyJbl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
OPOJIYKTaM CropaHusi, IIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUI: TPOTrHO3UPOBATh, AaHATTU3UPOBATH U OLICHUBATh
C TO3UIUKA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOM3BOJICTBEHHOM JEATEIbHOCTA YEJIOBEKa, CBS3aHHOM C TIepepaboTKOM
BEILECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IUIAHUPOBATh U IMPOBOAUTH
XUMUYECKUN 3KCHEPUMEHT (IOJIydYeHHE W H3YyYEHHE CBOICTB OPraHMYECKHUX
BELIECTB, KAaYECTBEHHBIE pEaKIMU YIJIEBOJOPOAOB pA3IMYHBIX KJIacCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE 3KCIEPUMEHTAIbHBIX
3aJa4 MO PACIO3HABAHUIO OPraHUYECKUX BEILIECTB) C COOJIIOJEHUEM IpaBUII
Oe3omacHOro oOpalieHus C BEIIeCTBAMU M JIaOOpaTOPHBIM O0OOPYIOBaHHUEM,
(GopMynupoBaTh 1EAb HCCIAEAOBAHMS, MPEACTABIATH B PA3IMYHON  Qopme
pPEe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTD;

c(OpMUPOBAHHOCTH YMEHUII:

coOMIoAaTh MpaBUia SKOJOTHUYECKH I€71eCO00pa3HOro MOBEACHUSA B OBITY U
TPYJOBOIN NEATEIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBbs, OKPY’Karollen
IPUPOIHON CPEIbl U TIOCTUKEHHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOI'O JEWCTBUS HA JKMBBIE OpPraHU3MBbI
ONPEACTEHHBIX OPraHUYECKUX BENIECTB, NOHMUMAs cMbIci nokaszarens [1JIK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHM: OCYIIECTBIATh IEJICHANIPABICHHBI MOUCK
XUMUYECKON MH(OpPMAIMU B pa3IMYHbIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JuTEepaTypa, CpeAcTBa MaccoBoM MHpopMannu, UHTEpHET U ApyTue), KpUTUUECKH
aHAIM3UPOBATh XMMUYECKYI0 MH(POpMaILIKIO, iepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUH C ITOCTABIICHHON yUeOHOM 3a1aucii.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUSA Kypca «OOmas ¥ HeopraHudeckas
XAMUS» OTPAXKAIOT:

c(OpMHPOBAHHOCTh TPEACTABJICHUN: O MaTEepPUATLHOM EIAUHCTBE MUDPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUW TPUPOABI, O MECTE€ M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ POJu B OOECIEUYCHUH YCTONYHBOTO
pa3BUTHUSI, B PEUICHUHU MPOOJIEM SKOJOTMYECKOM, DHEPreTHUYECKON M MHIIEBOMN
0€30MMacCHOCTH, B Pa3BUTUU MEJHUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUH PAlMOHATBHOTO MPUPOJONOIL30BAHUS, B
dbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJbTypbl YeIOBEKa, a TakKke
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOM
cpene;



BJIAJCHUE  CHUCTEMOW  XUMUYECKHMX  3HAHWUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATralIINe IOHATUS — XWMHUYECKHM 3JIEMEHT, aToM, SJIpO aroma,
M30TOIIBL, DJIEKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKAEHHOE COCTOSIHHSI aToMa, TUOpuau3anvs aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHCIICHUS,
XUMUYECKass CBA3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi pelETKa, XHWMHYECKas peaklus, pacTBOp, dSJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJUTHYECKAss JUCCOIMAINS, CTEeNeHb JAMCCOLMALINH,
BOJIOPOJHBIA TOKAa3aTeNlb, OKHCIUTENb, BOCCTAHOBUTENb, TEIIOBOU 3¢ ekt
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIMK, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS AJIEKTPOIUTHUYECKON AMCCOLUMALNU, MEPUOIUYECKUM
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELLIECTB, 3aKOH COXPAHEHUS U
[IPEBPALLECHUS SHEPTUHA NP XUMHUYECKUX PEAKIUAX, 3aKOH ITOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3BIK
XUMHUH, MHPOBO33PEHUECKHE 3HAaHMs, JIEKAIlMEe B OCHOBE ITOHUMAaHUS
NPUYMHHOCTY W CUCTEMHOCTH  XUMHUYECKHUX  SIBJICHUM;  COBPEMEHHBIE
IPENCTABICHUS] O CTPOECHHWU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIPHOM  YpPOBHSIX; TPEJICTAaBIECHUS O MEXaHU3MaX XUMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX W  KUHETUYECKUX 3aKOHOMEPHOCTSAX  MX
OPOTEKaHUs, 0 XMMHUYECKOM DPABHOBECHM, PACTBOpPaxX M JUCIEPCHBIX CUCTEMAX;
(haKkTONIOTrMYECKHUE CBEACHHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE€30MacCHOM
UCIIOJIb30BaHUU Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUUYECKOU
NESATENbHOCTH  YeJOoBeKa, OOIMX  HAyYHBIX  MNPUHIMIAX  XUMHUYECKOIrO
IIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUM: BBIABIIATH XAPAKTEPHbIE MPU3HAKU MOHATHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS IpPU
ONMCAaHUM HEOPTAaHUYECKUX BEIIECTB U UX IPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHUS HCIOJIb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JJis
cocrtaBieHuss (GOpMyJl  BELIECTB W  ypaBHEHUH XMMHMUYECKHX  PEaKIHil,
cuctematuyeckyto HomeHkiaatypy (IUPAC) u TpuBnanbHble Ha3BaHUSL OTIAEIbHBIX
BELLECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX, BUJ XUMHUYECKOH CBS3M (KOBAJIECHTHAs,
UOHHAs, METAJUNINYECKas, BOJOPOAHAsS), THUII KPUCTALIMYECKON  PpEETKA
KOHKPETHOT'O BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BUJAa XUMHUYECKOM CBSI3M U THUIA KPUCTAJIUIMUECKOH peméTky, OOMEHHBIM u
JOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHH:  Kiaccu(puuupoBaTh:  HEOpPraHMYECKHE
BELIECTBA 10 UX COCTaBY, XMMUYECKUE PEAKIIUH 10 PANTMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BELIECTB, TEIUIOBOMY 3(Q(EKTy peakiuu, W3MEHEHUIO
CTENIEHEW OKHCIIEHUSI DJEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajau3aTropa M|
JPYTHUE); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(PUKaIuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil;



c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOJAUYECKOro 3aKoHa /.
W. MenpeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (QYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHUMHYECKHUX OJJIEMEHTOB NE€PBOr0O—YETBEPTOrO IEPUOIOB
[Tepuognueckoit  cucremsl  JI.MI.  MenneneeBa,  WCHOJNb3ysd  TMOHSITHUA
«IHEPTreTHYCCKHE YPOBHHY», «IHEPreTUYECKUE TOIAYPOBHH», «S-, P-, O-aToMHBIC
opOuTan», «OCHOBHOE M BO30YXAEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HUX
COCIMHEHUNW 10 mnepuomam U rpynnam Ilepuogmueckont cucremsl JI. U
MeHnpneneeBa, BaJE€HTHBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHHS
UX JJICKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (ONMUCHIBATH)  OOIIUE
XUMHAYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB, IMOATBEPKIATH
CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPTraHMYECKHMMH BEIIECTBAMHU C
ITIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINM;

C(OPMUPOBAHHOCTh ~ YMEHMSI  PACKpbIBaTh  CYIIHOCTb:  OKHCJIHMTEIbHO-

BOCCTAHOBUTEJBHBIX PEAKIUH TOCPECTBOM COCTABICHUSI 3JIEKTPOHHOTO OajaHca

ATUX peaKkluil; peakiuil MOHHOro oOMeHa MyTEM COCTaBIEHHUS HMX MOJHBIX U
COKpPAlIEHHBIX  HMOHHBIX  YpPaBHEHMM;  peakUMh  TUOPOJIM3a;  PEaKLUU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U aJIFOMUHMS);

C()OPMUPOBAHHOCTH YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS

XUMHAYECKUX PEAKIUN C YUYETOM MX DHEPreTHUYECKHX XAPAKTEPUCTHUK, XapakTep

U3MEHEHUS CKOPOCTMXMMHYECKOM  pEaklUu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaAKKE XapaKTep CMELICHUSI XUMUYECKOTO PAaBHOBECHS MO/1 BIMSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuun Jle Hlatense);

cOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUUYECKHUE pPEaKIuH,
JeXalume B OCHOBE MPOMBIIIJIEHHOTO ITOJIYYEHHSI CEpPHOM KHCIIOTBHI, aMMHaka,
oOlIye HaydHble MPUHIUIBI XUMHUYECKUX MPOU3BOJICTB; I€IECO00Pa3HOCTh
NPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLIECHUS PUCK-TTI0NIb34;

c(OPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAHUH O METOJaX Hay4YHOIo
NO3HAaHUS SIBJICHUM NpUpOAbl — HAONIOACHHE, H3MEPEHUE, MOJIEIUPOBAHUE,
AKCIIEPUMEHT (pEeabHbId U MBICJIEHHBII ), UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS MPHU IKCIEPUMEHTAIBHOM UCCIEIOBAaHUN BELIECTB
U i OOBSACHEHHS XUMHUYECKUX SIBICHHMM, HMEIIIHUX MECTO B NPHUPOAE,
NPaKTUYECKON AEATEIbHOCTH YEI0BEKA U B TOBCETHEBHOM KU3HU;

c(OpMHPOBAHHOCTh YMEHHMS BBISIBIATh B3aUMOCBSA3b XMMHUYECKUX 3HAHUU C
MOHATUSMUA M NPEICTABICHUAMH APYTMX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJ1ee 0OCO3HAHHOTO MOHMMAHHUS MATEPUATILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh yMEHHUS TPOBOJUTH PACUETHl: C HCIOJIH30BAHHEM
NOHATUM «MaccoBasi IOJIsl BEUIECTBA B PACTBOPE» U «MOJIIPHAS KOHIIEHTPALUsD;
Macchl BELIECTBA UM 00BbEMA raza 1Mo U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
UM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUM BEHIECTB; TEIUIOBOTO 3(dekTa
peaKkuuy; 3HA4YE€HUS] BOJOPOJHOrO MOKA3aTeNsl PACTBOPOB KHUCIOT W IIEJIOYEN C



M3BECTHOM CTENEHBIO IUCCOLMAIIMHA; MacChl (00BhEMA, KOJIMYECTBA BEIECTBA)
MPOAYKTAa PEaKIMHU, €CIM OHO W3 MCXOJHBIX BEIIECTB JAaHO B BHUJEC pacTBOpa C
OTIPe/ICIEHHOM MacCOBOM JI0Jied pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30OBITKE
(uMeeT TpUMeEcCH); JOJM BBIXOJA MPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENHHO IUIAHUPOBATH W TMPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEACHUE  peakiuii  HMOHHOTO  OOMEHa,
NOATBEPKIACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONMPEICICHNUE
Cpelbl PacTBOPOB BEIIECTB C IIOMOIIbI0 WHAMKATOPOB, H3YUYCHHUE BIIMSHUS
pa3MuHBIX  (AKTOPOB HA  CKOPOCTh XHMHYECKOM  PEaKIUH, PEIICHUE
AKCHEPUMEHTAIbHBIX 3a7ay 1o TtemaM «Metamwib»y u  «Hemeramisy) ¢
coOMI0/IeHHeM MpaBUl OE30MaCHOTO OOpaIlleHUs C BEIIeCTBaMHU U J1a00paTOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBaTH 1I€JIb  HUCCIEIOBAaHUS, TMPEIACTABIATh B
paznuyHOi (opMe pe3ysIbTaThl AKCIIEPUMEHTA, aHAJTU3UPOBATh U OIEHUBATH WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUM: COOJFOIATh MPABIIIA MMOJIH30BAHUSI XUMHUECKON
nocyoil u jabopaTopHbIM 00OpyJOBaHHEM, OOpaIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSMH [0 BBINOJHEHUIO JIa0OPATOPHBIX XUMHYECKUX
OTIBITOB, AKOJOTHYECKU I€JIECOO00Pa3HOTO TMOBEACHUS B OBITY HW TPYAOBOU
JEATEeIIbHOCTU B LIEJIAX COXPAHECHMSI CBOETO 3JI0POBBS, OKpYKarolled MPUPOJTHOU
cpeAabl U JIOCTMIKEHUSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABAaTh OMNACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KMBBIC OPraHU3Mbl OINPECIEHHBIX HEOPraHUYECKUX
BEIIECTB, ITIOHKMMAas cMbIci nokaszatens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIICCTBIATH II€JICHANPABICHHBIN ITOUCK
XUMUYECKON MH(POpMAIIKU B Pa3IMYHBIX UCTOUYHHUKAX (HAy4YHasi U yueOHO-Hay4YHAas
JuTeparypa, CpeAcTBa MaccoBOM MH(popMaluu, IHTEpHET U Apyrue), KpUTHYECKH
aHaJM3UPOBATh XUMHYECKYI0 MH(OpPMAIIHIO, TepepadaThiBaTh €€ U MCIO0JIb30BaTh
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3a7auei.
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Paznen 3. Kuciiopoaconep:kaiiue opraHu4ecKne CoeTnHeHust

https://resh.edu.ru/

31 Cruprel. DeHon 11 https://interneturok.ru/
KapOoHUIbHBIE COCTUHEHUS: AJTbICTH/IBI U https://resh.edu.ru/
3.2 keToHbl. KapGoHOBbIE KUCIOTHI. CII0KHbIE 21 https://interneturok.ru/
3¢upsl. Kupsl
https://resh.edu.ru/
3.3 YrneBopl 9 https://interneturok.ru/
Hroro no pazaeny 41
Pasnen 4. A3oTcoaep:kaniue opraHnYecKue coeTuHeHus
41 AMnHBI. AMHUHOKUCIOTEL. beakn 12 https://_resh.edu.ru/
https://interneturok.ru/
Hroro no pazneny 12
Pa3nes 5. BoicokoMoJieky/isipHbIe cOeNHEHUS
51 B 6 https://resh.edu.ru/
) BICOKOMOJICKYJIIPHBIC COSTUHECHHUS httos://interneturok.ru/
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoimuecTBo yacos DJIeKTPOHHbBIE
Ne n/m HanmenoBanue pasaesioB u TeM Kontpoabubie | IpakTideckue (m¢posbie)
MPOrpaMMblI Bcero 5 5 o0pa3oBaTejibHbIE
padoThI padoTsbI pecypebi
Paspnen 1. TeopeTnueckue 0OCHOBbI XMMHMH
Crpoenue atoma. [lepnonnueckuii 3aKoH https://_resh.edu.ru/
1.1 u [leproguueckasi CHCTEMa XUMHUECKHX 9 https://interneturok.ru/
anemenToB /1. 1. Menneneena
CrtpoeHnue BemecTBa. MHOT00Opasue hittps:/ _resh.edu.ru/
1.2 11 1 https://interneturok.ru/
BEIIECTB
https://resh.edu.ru/
13 XUMUYECKUE PEAKIIUH 19 1 3 https://interneturok.ru/
Hroro no pazaerny 39
Pa3nen 2. Heopranunyeckasi Xumusi
https://resh.edu.ru/
2.1 Hemeramisr 31 1 3 https://interneturok.ru/
https://resh.edu.ru/
2.2 Merasibt 23 1 2 https://interneturok.ru/
Hroro no paznery 54
Pa3zpen 3. XumMus u ;KU3HL
31 MeToabl TO3HAHUS B XUMHAH. XUMHUSA U 9 https://resh.edu.ru/
' JKU3Hb https://interneturok.ru/
Hroro no pazaerny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHNOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
Ne Hara DJIeKTpOHHbIe UG poBbIE
Tema ypoka Kontpoabnuble | IlpakTnyeckue
n/n Bcero U3y4eHust o0pa3oBaTesbHbIE pecypchl
padoThI PadoThI
[Ipenmer u 3HaueHne https://resh.edu.ru/

1 OpraHN4YeCKO XUMUH, 1 https://uchebnik.mos.ru/catalogue
MIpe/ICTaBICHUE O MHOT0OOpa3uu https://iu.ru/video-lessons
OPraHUYECKUX COCIII/IHCHI/Iﬁ httDS://in'[emetu rok.ru/
DIIEKTPOHHOE CTPOEHHE ATOMA

https://resh.edu.ru/
yriepoja (OCHOBHOE U i
. https://uchebnik.mos.ru/catalogue

2 BO30YKIEHHOE COCTOSTHUS). 1 e :

B https://iu.ru/video-lessons
AJICHTHBIC BO3MOXHOCTHU aTOMa https://interneturok.ru/

yriaepona

XuUMHUECKas CBS3b B

OPraHUYEeCKUX COCAMHEHUSX. https://resh.edu.ru/

3 MexaHu3mbl 00pa3oBaHUs 1 https://uchebnik.mos.ru/catalogue
KOBAJICHTHOM CBS3H, CLIOCOOBI https://interneturok.ru/
paspbiBa CBsI3e
Teopust CTpOSHUS OPraHUIESCKUX hitps:/fresh.edu. i

4 p pu A M I]); 1 https.//iu.ru/video-lessons
COCIIMHCHUH A. M. byTIcpoBa https://interneturok.ru/

Bunper nzomepun: CTpyKTypHas,
P PYILYP https://resh.edu.ru/
IIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE - .

5 1 https://iu.ru/video-lessons
d(hexTrt B MoTeKyNaX . https://interneturok.ru/
OpPraHUYECKUX COCTUHEHUI

5 [IpencraBnenue o 1 https://resh.edu.ru/

KJIacCU(UKAIINH U

https://iu.ru/video-lessons
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CHCTEeMaTHYECKass HOMEHKIIATypa
(IUPAC) oprann4eckmx BELIECTB

https://interneturok.ru/

Knaccudukanus peakumii B

https://resh.edu.ru/

7 N https://iu.ru/video-lessons
OPTaHHACCKOM XUMHH https://interneturok.ru/

https://resh.edu.ru/

8 CHCTGYIaTmaHM 1 0bodmerme https://iu.ru/video-lessons
SHAHMH 1O TeMe https://interneturok.ru/
AJKaHbI: TOMOJIOTUYECKUM psif,
oOmas ¢popMyia, HOMEHKIATypa U https://resh.edu.ru/

9 HU30MEPHUS, SJIEKTPOHHOE U https://iu.ru/video-lessons
MPOCTPAHCTBEHHOE CTPOEHUE https://interneturok.ru/
MOJIEKYJI

https://resh.edu.ru/

10 (DI/I?:I/I‘ICCKI/IG 1 XIMITHCCIHE https://iu.ru/video-lessons
CBOMCTBA alIKaHOB https://interneturok.ru/
HaxoxneHnue ankaHoB B IpUpoOJE. https://resh.edu.ru/

11 CriocoOsbI oTy4YeHus https://iu.ru/video-lessons
[IPUMEHEHHE AJIKAHOB https://interneturok.ru/
[uxnoankansl: 001Ias Gpopmyna,

HOMEHKJIaTypa U U30MEpPHUs, https://resh.edu.ru/

12 OCOOEHHOCTH CTPOCHUS U https://iu.ru/video-lessons
XUMHUYCECKHUX CBOKCTB, CIIOCOOBI https://interneturok.ru/
MOJIyYEHUS U IPUMEHEHUE
Pemenne pacu€THeIX 3a1a4 HA
OnpeAeIeHuE MOJIEKYJIIPHOU https://resh.edu.ru/

13 (bopMyIIBI OPraHUYECKOTO https://iu.ru/video-lessons

BCIICCTBA 110 MaCCOBBIM JOJISIM
dTOMOB 2JICMCHTOB, BXOJAIIUX B

https://interneturok.ru/
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ero cocras. CucremMaTusanus u
000011IeHrE 3HAHUH T10 TEME

ATIKEeHBI: TOMOJIOTUYECKHUN PSL,
obmias hopMyIra, HOMEHKIATYpa,
ANEKTPOHHOE U

https://resh.edu.ru/

14 https://iu.ru/video-lessons
TIPOCTPAHCTBEHHOE CTPOCHHC https://interneturok.ru/
Mosekyn. CTpyKTypHas U IHC-

TpaHC-U30MEpHSs AIKEHOB
dusnueckre 1 XUMHUYECKHE https://resh.edu.ru/

15 cBoiicTBa ajikeHOB. [IpaBuio https://iu.ru/video-lessons
MapkoBHHKOBa https://interneturok.ru/
CHOCOGEL OV ICHIS I https://resh.edu.ru/

16 y https://iu.ru/video-lessons
TpHUMCHCHHC aJIKCHOB https://interneturok.ru/
[TpakTuueckas padota Ne 1 o

17 teMe "[lonydyeHue sTuieHa u
M3Yy4Y€HHUE ero CBOMcTB"

Pemenue pacu€THbIX 33724 Ha
R —— https://resh.edu.ru/

18 p yp https://iu.ru/video-lessons
(hOopMyJIBI OPraHUYECKOTO https://interneturok.ru/
BEIIECTBA
AJKagueHbl: CONPSHKEHHBIE,

H3OINDOBAHHLIE https://resh.edu.ru/

19 p ’ https://iu.ru/video-lessons
KyMyJupoBaHHbie. OCOOEHHOCTH https://interneturok.ru/
3JEKTPOHHOT'O CTPOCHUS
X UMIICCKIE CBOHCTE https://resh.edu.ru/

20 . https://iu.ru/video-lessons
COMPSKCHHBIX IHCHOB https://interneturok.ru/

21 CriocoOpbI oTyueHust 1 https://resh.edu.ru/
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NMPUMCHCHHUC AJIKAANCHOB

https://iu.ru/video-lessons
https://interneturok.ru/

AJIKUHBI: TOMOJIOTUYECKHUH P,
oOmas ¢popMya, HOMEHKIIATYpa,

https://resh.edu.ru/

22 JEKTPOHHOE U https://iu.ru/video-lessons
IIPOCTPAHCTBEHHOE CTPOECHUE https://interneturok.ru/
MOJIEKYJI, (PU3MUeCcKHre CBOMCTBA

https://resh.edu.ru/
23 XUMHYECKUE CBOMCTBA aJIKUHOB https://iu.ru/video-lessons
https://interneturok.ru/
KavecTBeHHBIE peaKIiy Ha https://.resh.ed-u.ru/

24 N https://iu.ru/video-lessons
TPOHHYIO CBA3D https://interneturok.ru/
CriocoOsI moTy4YeHHs 1 https://_resh.ed_u.ru/

25 https://iu.ru/video-lessons
TPUMCHCHUC dTKHHOB https://interneturok.ru/
Perrenue 3amaq: pacuéTsl Mo https://_resh.ed_u.ru/

26 . https://iu.ru/video-lessons
YPABHCHHIO XHMHIHCCKOH peakiiin https://interneturok.ru/
Cucremarusanus 1 0000IIeHIE https://.resh .ed-u.ru/

27 . https://iu.ru/video-lessons
3HAHHH M0 TeMe https://interneturok.ru/
ApeHbI: TOMOJIOTUYECKUH psif,

oo GopIyIL, KON s s e

28 https://iu.ru/video-lessons
TpOCTPAHCTBCHHOC CTPOCHUE https://interneturok.ru/
MOJIEKYJT O€H30I1a U TOJTyO0JIa, UX
¢duznyeckue cBoiicTBa

29 XHUMUYECKUE CBOMCTBA aPEHOB: https://resh.edu.ru/

pC€aKkinu 3aMCIICHUA

https://iu.ru/video-lessons
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https://interneturok.ru/

XUMHYECKUE CBOMCTBA aPEHOB:

https://resh.edu.ru/

30 peakuy IPUCOCTHHEHNS, https://iu.ru/video-lessons
OKHCJIEHHE TOMOJIOTOB OeH30I1a https://interneturok.ru/
Oco0EHHOCTU XUMUYECKHUX hitps://resh.edu.ru/

31 . https://iu.ru/video-lessons
CBOMCTB CTHpOJIa https://interneturok.ru/
Pemenue pacu€THbIX 33724 HA httos://resh.eduru/

" ps://resh.edu.ru
OIIPEIEJICHUE MOJIEKYIIAPHON ; ;

32 e yp https://iu.ru/video-lessons
(bopMyILI OpraHMIEcKOro https://interneturok.ru/
BEIIECTBA
CLI0COGE HOMVICHIS 1 https://resh.edu.ru/

33 y https://iu.ru/video-lessons
TIPUMEHCHHC apeHOB https://interneturok.ru/
I'eneTnueckas CBSI3b MEXKIY https://resh.edu.ru/

34 pa3IMYHBIMU KJIACCAaMHU https://iu.ru/video-lessons
YIJIEBOJOPOAOB https://interneturok.ru/
Pacuérsl 10 ypaBHEHUAM htps://resh.edu.ru/
XAMWYECKHAX PEAKITUM. I

35 peaKt https://iu.ru/video-lessons
Cucremaruzanus u 000011eHE https://interneturok.ru/
3HAHWI IO TEME
Mprpo st ras. [TomyTHe https://resh.edu.ru/

36 pHp ’ y https://iu.ru/video-lessons
HeQTAHEIE ra3bl https://interneturok.ru/
KameHHEbIl yrois ¥ IPOayKThI €r0 hitps://resh.edu.ru/

37 5 y poay https://iu.ru/video-lessons
TepepadoTkH https://interneturok.ru/

. https://resh.edu.ru/
Hedte 1 ciocoOwnI €€ ) ]
38 b https://iu.ru/video-lessons

nepepabotku. [IpumeHenne

https://interneturok.ru/
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IIPOAYKTOB NiepepaboTku HedhTH

I'enetnueckas CBsA3b MCKIAY

https://resh.edu.ru/

39 Pa3IMYHBIMH KJIACCAMH https://iu.ru/video-lessons
YIJIEBOJOPOAOB https://interneturok.ru/
l"asorenonpoun3BogHbIE

) https://resh.edu.ru/

40 YTICBOHOPOAOB: SICKIPOHHOT https://iu.ru/video-lessons
CTPOCHHC, PCAKIIMH 3AMCILICHHA https://interneturok.ru/
rajoreHa
JeiicTBue mienoueit Ha
rajoreHnpoOU3BOIHbIE. https://resh.edu.ru/

41 BsanMmoneiicteue https://iu.ru/video-lessons
JTUTAJIOreHAIKAHOB C MArHUEM U https://interneturok.ru/
IIUHKOM
Cucremarusanus 1 0000IIeHIE https://resh.edu.ru/

42 3HaHUII 10 pa3zeny https://iu.ru/video-lessons
"Yrnesogopoasr" https://interneturok.ru/

https://resh.edu.ru/
KonTponbhas pabota no reme . .
43 "V eBoopos” https.// !u.ru/wdeo-lessons
https://interneturok.ru/
[IpenenvHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUH PSIJI,
obrras (hopmyia, CTpOEHHE https://_resh.ed_u.ru/

44 https://iu.ru/video-lessons
MOJICKy T, USOMEpHA, https://interneturok.ru/
HOMEHKJIATypa, KJIacCU(UKAIIHSA,
¢bu3nveckne CBOWCTBA
XUMHYECKUE CBONCTBA https://resh.edu.ru/

45 MpeACTbHBIX OJTHOATOMHBIX https://iu.ru/video-lessons
CIIMPTOB https://interneturok.ru/

46 CriocoOsI TTOTydeHust U https://resh.edu.ru/
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MPUMCHCHUC OJJTHOATOMHBIX
CIIMPTOB

https://iu.ru/video-lessons
https://interneturok.ru/

[IpocTeie 3pupsl: HOMEHKIATYpa
Y U30MepHs, OCOOCHHOCTH

https://resh.edu.ru/

47 (UBHHECKIX 1 XHMIMECKUX https://iu.ru/video-lessons
. https://interneturok.ru/
CBOWMCTB
MHOroaToMHbI€ CIIUPTHI:
STUJICHTJIMKOJb U TIHLEPUH, UX https://_resh.ed_u.ru/

48 ’ https://iu.ru/video-lessons
(pmfmecme M XMMITHECKHC https://interneturok.ru/
CBOICTBa
CriocoOwI ToTy4YeHus 1 https://resh.edu.ru/

49 MIPUMEHEHUE MHOTOATOMHBIX https://iu.ru/video-lessons
CIIMPTOB https://interneturok.ru/
DeHOJII: CTPOEHUE MOJIEKYJIBI, https://resh.edu.ru/

50 (buznueckue cBOICTBA. https://iu.ru/video-lessons
TOKCHUYHOCTD Q)eHona https://interneturok.ru/

https://resh.edu.ru/

51 XuMHuecKue cBoiicTBa eHomna https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

CriocoObl moTyueHus u - -

52 https://iu.ru/video-lessons
npuMereHne (erona https://interneturok.ru/
[TpakTrueckas padota Ne 2.

53 Pemenue s3xkcriepuMeHTaIbHBIX
3aja4 o Teme "CrupThl U
¢benomnsr"

Cucremarusanus u o0001eHne https://_resh .ed_u.ru/
54 https://iu.ru/video-lessons

3HAHUHU II0 TEME

https://interneturok.ru/
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Anpaeruipl U KETOHBI:
9JIEKTPOHHOE CTPOCHHE
KapOOHWIHHOU TPYTIITHI;

https://resh.edu.ru/

55 5 https://iu.ru/video-lessons
TOMOIOTHICCKHC PALB, 001IAA https://interneturok.ru/
dbopMmya, uzomepus u
HOMEHKJIaTypa
AJpaerunnl 1 KETOHEL: https://resh.edu.ru/

56 (hU3UYeCcKre CBOMCTBA; PEaKIIUU https://iu.ru/video-lessons
MPUCOCTUHEHUS https://interneturok.ru/
Peaxnuu okucnenus u https://resh.edu.ru/

57 KauyeCTBEHHBIC PEaKIIUU https://iu.ru/video-lessons
aJIbIETUIOB ¥ KETOHOB https://interneturok.ru/
CrocoOsI MOTVUEHNS aJIbIETHIOB hitps:/resh.edu.ru/

58 e https://iu.ru/video-lessons
1 KCTOHOB https://interneturok.ru/
ORHOOCHOBHBIE MPE/ICIbHbIC
KADGOHOBLLC KHCIOTEL https://resh.edu.ru/

59 p 5 ’ https://iu.ru/video-lessons
OCODCHHOCTH CTPOCHHA X https://interneturok.ru/
MOJIEKYJT
N3omepus u HOMEHKIaTypa https://resh.edu.ru/

60 KapOOHOBBIX KHCIIOT, UX https://iu.ru/video-lessons
(bu3uvecKre CBOMCTBA https://interneturok.ru/
XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/

61 MPEIETbHBIX OJHOOCHOBHBIX https://iu.ru/video-lessons
KapOOHOBBIX KUCIIOT https://interneturok.ru/
Oco0eHHOCTH CBOWCTB
MYDABBIHON KHCIOTEL https://resh.edu.ru/

62 yP ’ https://iu.ru/video-lessons

MHuoroo6pasue kapOOHOBBIX
KHCJIOT

https://interneturok.ru/
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Oco0eHHOCTH CBOWCTB:
HETPEeACIBbHBIX U aPOMATHYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,

https://resh.edu.ru/

63 https://iu.ru/video-lessons
THAPOKCHKAPOOHOBLIX KHCIIOT. https://interneturok.ru/
[IpencraBureny BbICIIMX
KapOOHOBBIX KUCIIOT
[ToHsITHE O TPOU3BOTHBIX https://_resh.ed_u.ru/

64 https://iu.ru/video-lessons
kapGOHOBHIX KHCTIOT https://interneturok.ru/
CriocoOsI OTy4YeHUs U https://_resh.ed_u.ru/

65 https://iu.ru/video-lessons
pUMEHEHHE KapOOHOBBIX KHCIIOT hitps://interneturok.ru/
CrnoxxHbie YPUPHIL:

N https://resh.edu.ru/

66 TOMOJIOTHHECKH P, 0OMas https://iu.ru/video-lessons
(bopwyza, nsomepus https://interneturok.ru/
HOMEHKJIaTypa

https://resh.edu.ru/
du3nyeckue 1 XUMUIECKHE 3 .

67 . https://iu.ru/video-lessons
CBOHCTEA JQHPOB https://interneturok.ru/
Pemenune pacu€tHbix 3a71a4: 10O
YPaBHEHUIO XUMHYECKOM https://resh.edu.ru/

68 peakiuu, Ha ONpeesICHNe https://iu.ru/video-lessons
MOJIEKYJIAPHOM (POPMYJIBI https://interneturok.ru/
OpPraHMYECKOTO BEIIECTBA
[TpakTrueckas padota Ne 3.

69 PCI_HeHI/Ie 3KCHepI/IMeHTaJ'II)HI)IX
3amad o reme "KapOoHoBbIE
KUCHAO0THL. CrioxkHbIE 3¢uphI”

70 XKupsr: ctpoenue, pusnueckue u g fresh ol g

https://iu.ru/video-lessons
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XUMUYECKHUE CBOMCTBA (TUAPOIIN3)

https://interneturok.ru/

OcoOeHHOCTH CBOMCTB KHPOB,
COJ/IEPIKAIINX OCTATKH

https://resh.edu.ru/

71 https://iu.ru/video-lessons
HerC)IeJ'II)HI)IX )KPIpHLIX KHCJIOT. https://intemetu rok.ru/
2Kupsl B ipupoge
MrUIa KaK COJIM BBICHINX
KapOOHOBBIX KHCJIOT, UX MOFOIIICE https://resh.edu.ru/

712 nevicrtsue. [loustue o https://iu.ru/video-lessons
CHHTETHYECKUX MOFOIINX https://interneturok.ru/
cpeactax (CMC)

I'enetnmueckas cBsI3b
https://resh.edu.ru/

73 YHICBOAOPOAIOB 1 https://iu.ru/video-lessons
KHUCJIOPOACOAEPKAIIUX https://interneturok.ru/
OpFaHquCKHX BCIICCTB
Pacuérel mo ypaBHeHHSIM https://_resh.ed_u.ru/

74 . https://iu.ru/video-lessons
XUMHHCCKHIX peakiiih https://interneturok.ru/
Cucrematusanuus 1 00001eHue https://_resh .ed_u.ru/

75 . https://iu.ru/video-lessons
SHAHUH 10 TeME https://interneturok.ru/
Obwas xapakrepucTiia https://resh.edu.ru/

76 YTIIEBOZIOB M KIACCHOUKAIHS https://iu.ru/video-lessons
YTIIEBOZIOB (MOHO-, K- https://interneturok.ru/
TIOJIMCAXAPHUIBI)

Mouocaxapusl: pu3ndecKue

77 CBOMCTBA M HaXO0KJICHHC B
MIPUPOJIC

78 [IpumeneHue riaoKo3bl, €€ https://resh.edu.ru/

3HA4YCHUC B )KU3HCACATCIIbHOCTH

https://iu.ru/video-lessons
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opranusma

https://interneturok.ru/

Jucaxapunbl: caxaposa, MajabTO3a
" nakto3a. Haxoxmenue B

https://resh.edu.ru/

79 https://iu.ru/video-lessons
TpUPOAC M HPHMCHCHHC https://interneturok.ru/
JIFICaxapuIoB
[Tonucaxapuapl: CTpoeHUE
MaKpOMOJIEKY I, PU3HUYECKHE U https://_resh .ed_u.ru/

80 T https://iu.ru/video-lessons
XHMUICCKHE CBOUCTRA, https://interneturok.ru/
NPUMEHEHHE
[TonsTHE 00 UCKYCCTBEHHBIX https://_resh .ed_u.ru/

81 https://iu.ru/video-lessons
BOJIOKHAX https://interneturok.ru/
Pemenue pacueTHbIX 33124 HA
OTpe/ieIeHUE TOJU BBIXO/1a https://.resh.ed.u.ru/

82 https://iu.ru/video-lessons
TpOAYITa peaKiui ot https://interneturok.ru/
TEOPETUYECKU BO3ZMOYKHOTO
Cucremarusanus u o0001eHne https://_resh .ed_u.ru/

83 . https://iu.ru/video-lessons
SHAHUL TIO pasfielly https://interneturok.ru/
KonTponbHas pabota no reme https://resh.edu.ru/

84 "Kucnoponconepxariue https://iu.ru/video-lessons
OpraHUYECKHUE COCTUHEHUS" https://interneturok.ru/
AMMHBI: KJTaccupUKaIms,

CTPOEHHE MOJIEKYII, 001Ias https://resh.edu.ru/

85 ¢bopmyia, uzomepus, https://iu.ru/video-lessons
HOMEHKJIATYpa U (PU3MUECCKHE https://interneturok.ru/
CBOMCTBA

86 XUMHYECKHE CBOUCTBA https://resh.edu.ru/

anpaTHIECKUX aMHHOB

https://iu.ru/video-lessons
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https://interneturok.ru/

AHUNIUH: CTPOCHUC aHWUJINHA,

https://resh.edu.ru/

87 0COOEHHOCTH XUMUUECKUX https://iu.ru/video-lessons
CBOMCTB aHMJIMHA https://interneturok.ru
CriocoObl nosTy4yeHus u https://resh.edu.ru/

88 IpUMEHEHHE aT(PaTHIECKUX https://iu.ru/video-lessons
aMHHOB https://interneturok.ru/
AMUWHOKHUCIIOTBI: HOMEHKJIATYypa 1
nzomepusi, pU3nYecKue CBOWCTBa hitps/fresh.edu.(u/

89 o pus, ’ https://iu.ru/video-lessons

TACTBHBIC TPCACTABITEH o https://interneturok.ru/
aMHUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA
https://resh.edu.ru/
AMHMHOKHUCJIOT, UX OMOJIOTHYECKOE ) ;

90 https://iu.ru/video-lessons

3HaYeHue aMrUHOKUCIoT. CUHTE3 X
https://interneturok.ru/

%1 FI/I}IpOJ'II/IS ICIITUI0B

BeJTki KaK MpHpO/IHbIE https://resh.edu.ru/

91 ) pHp 5 https://iu.ru/video-lessons
TIOJIMMEpBI, CTPYKTYPBI OCIKOB https://interneturok.ru/

https://resh.edu.ru/

92 XUMHUYECKHAE CBOUCTBA OEIIKOB https://iu.ru/video-lessons

https://interneturok.ru/
AzoTcoaepikaliye
rete OLII/III:JII/I‘ICCKI/IG COCIMHECHHUS hittps: //resh.edu.u/
93 p ’ https://iu.ru/video-lessons
HyxkIeMHOBBIE KHCIIOTBI: COCTaB, o
https://interneturok.ru/
CTpPOCHHE ¥ OMOJIOTHYECKas POJIb
[Ipaktuyeckas pabora Ne 4.
94 Pernrenune skcriepuMeHTaIbHBIX

3a7a4 1o TeMe "A3oTcoiepxkaniue
OpraHUYECKHUE COCTUHEHUS"
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95

[TpakTrueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX
3a1a4 no TeMe "Pacrno3naBanue
OpPraHUYECKUX COCTMHECHHM"

96

KonrponbHas pabota o teme
"A30TcoepKalue OpraHuyecKue
coequuenusa"

97

OCHOBHBIE OHATHUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUH U METO/bI UX
CUHTE3a —II0JINMEpU3aLHs U
MOJIMKOHICHCALIHSI

https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/

98

99

IInacTtmaccel. YTrnnnzanus u
nepepadoTKa IIacTHKa

DnacToMephl: HaTypaJlbHbII
CHHTETHYeCKHue KayuayKku. Pesnna

https://resh.edu.ru/
https://iu.ru/video-lessons

https://interneturok.ru/

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

100

Bousiokna: HaTypasnbHbIe,
HCKYCCTBEHHBIE, CHHTETHUECKHUE.
[Tonumeps! crienanbHOTO
Ha3HAYCHUS

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

101

[IpakTnueckas padbora Ne 6.
Pemenne skciepuMeEHTAIBHBIX
3a1a4 no TeMe "Pacro3znaBanue
IUIACTMACC ¥ BOJIOKOH"

102

O06001IcHNEe U CHCTEMAaTH3ALMS
M3YYEHHOTO MaTepuaja 1o TeMe
"BoicokoMONeKyIIspHbIe
coeauHeHHS "

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102
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