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PabGouass mporpamMma Mo XMMHUM Ha YPOBHE CpeAHEro o0Iiero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHSI
benepanbHO oOpazoBarenbHOI IPOTrpaMMBbl CpEIHETo o01ero



obpazoBanusi(POIl COO), npeacrapnenHbix B denepaabHOM rocyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzaunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIo)keHUM «CTpareruu pa3BuTHs BocnutaHusi B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIyOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanHusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIHOBUAX U PEepeHIIMPOBAHHOTO,
npoduiabHOro OOy4YeHus, MpPHU3BaHO OOeCleYnTh OOIIe00pa3oBaTEIbHYI0 U
OOIIEKYTbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS
ajanTauy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIMYME, a TaKKe IS
OpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS OJJHON M3 TPHUOPUTETHBIX AUCIUILIHH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM €  OCHOBOMNOJIAraroUMMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyueHusi U TpeOOBaHMM K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMBIE MPOTrpaMMOil 0
XUMUHU (QYHKIIHMH:

e uH(pOPMALMOHHO-METOUYECKAs], peaau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOuIell crpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTUS 00YJaIOIIMXCSl CPEICTBAMU MPEIAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: NPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHUs y4eOHOro Marepuala, KOJIWYECTBEHHBIX UM KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHUIO COJEPKATEIILHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOy4yaroluxcs B
paMKax HTOroBOM arrectauud B (OpME €IMHOIO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUHU.

[Tporpamma asist yrinyOGn€HHOTO U3yYeHUs! XUMUU:

e YCTaHABJIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COAEpKaHHE, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKax OTHEJNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacnpesnesNeHue W CTPYKTYpHUPOBaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIep>KaTEIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JaéT NMPUMEpPHOE pacHpelesieHne y4yeOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUsI OTAEIbHBIX TEM;



e TpenjaraeT MPUMEPHYIO TMOCJIEN0BAaTeNbHOCTh HU3YYEHHA Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTMKM MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3aJlay U3ydeHUsl MpeameTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
POTrpPaMMBI CpEeIIHEro oO1ero oOpazoBaHUs (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  0O0ydYalolmerocss IO OCBOCHHIO
COJIep KaHUs IIpeIMeETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEISIThCS B COOTBETCTBUU C HAINPABICHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HHUSI Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHUs
XMMHSI Ha YpOBHE YINIyOJEHHOTO U3yYEHHs HAmNpaBlIeH Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toi CBA3M H3ydeHHE MpeaMeTa «XUMHSD» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYecKor U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEAEHHBIN MPOohUITh
oOy4eHHMsI, B TOM YMCJIE C NEPCIEKTUBOM NOCIEAYIOMIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3alusix npodeccuoHanbHOro oopasoanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO K mninaHUpPyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPaMMBbI CpeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue ImpeameTra «XUMHUS» OPHUEHTHPOBAHO TAaKKE€ Ha pEIICHHE 3aJay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHM pallMOHATM3alUK y4eOHOTO Tpyla |
0000MIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MESKIUCITUIINHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocTaBngomyMu peaMera «XUMHUs» Ha YpPOBHE YIiayOJIEHHOTO M3y4deHUs
ABJIAIOTCS YIuIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u



Heopranuyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TOOPY U CTPYKTYpHOM
OpraHM3alMd COAEP)KAHUS STUX KYpPCOB B MPOTrpaMMe IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHus PI'OC COO o paznuuuax 0a30BOro u yriryOJIEHHOTO
YPOBHEHN U3yUYeHUS IpEaMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYEeCKasi XUMUS» COCTaBISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAaHHO OCBOUTh CYIIECTBEHHO OOJbIIMKA 00BEM  (AKTOIOTHUYECKOTO
MmaTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMsI IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMUYEHUs O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHUN Ha OCHOBE PACIIUPEHUSA U YIITyOJIeHUS
IPEJCTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUs PEAKIUM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMBl  XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
paspylIeHNH, a TaKKe C TOUKHM 3pEHHUs] MEXaHU3MOB €€ oOpazoBaHus. W3yueHue
TUMOB  peakuul  JomojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIIECCaX U DIEKTPOIN3E PACIVIABOB U PaCTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COCIIMHEHUI ynemnseTcs ocoboe BHUMaHUE BOMPocaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpoduIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTrep [JONOJHEHHH K oOueill cucreme
IpEeIMETHBIX 3HAHHUI) OKa3bIBAIOT BIMSIHHE CMEXHbIE peaMeTsl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbIIoe
3HaueHUEe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3y4YCHUU TpelIMeTa B JAaHHOM cllydae AakIeHT OyaeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUHM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DPM3MKE), 3aKOHBI COXpPaHEHUS
MacChl W DHEPTUH, 3aKOHBI TEPMOJMHAMHKH, DIIEKTPOJIU3a, MPEACTABICHUS O
CTPOCHHH BEIIIECTB U JIPYTOe.

B To xe BpeMs B coIep)KaHMU TpeaMera Uil KJIacCOB XHMHKO-
ouonornueckoro npoduiast OONbLINI yAeNbHBIM Bec OyIeT MMETh OpraHHYecKas
xumus. B aTOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTbH it Oosee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHYECKOW OpraHu3alud  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€JIKH, YTIJIEeBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPENCTABUTEICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM MU HW3Yy4YCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYIHBIX
3HaHUU W3y4YeHHEe MpenMera «XHUMHs» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHblE MpeaMeTsl», «Martematuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wusydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeaIoaaraet
peanu3anuio TaKux LeeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUAJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUU IPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0ieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€eCleyeHnn palUOHAIBHOIO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIFOLIE €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHWs XMUMHUYECKMX PpEaKLul, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HAEH U MpoOJeM COBPEMEHHOW XMMHHU, JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;



IPAMOTHOTO penieHus Mpo0JeM, CBSI3aHHbBIX C XMMHUEN, IPOrHO3UPOBAHMS,
aHAJIN3a U OLIEHKH C MO3ULMH 3K0JIOrNYeCKOil 0€30I1aCHOCTH MOCIEICTBUM
OBITOBOM M MPOHU3BOACTBEHHON JEATEIbHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  IPOM3BOJACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKOU
BEIIECTB;

yrayOleHne  TpeACTaBICHM O  HAydyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX Jii NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IPUPOJIE, B IPAKTUYECKOM 1EATEIBHOCTH U MOBCEAHEBHOMN )KU3HHU.

B nmane peanuzaiuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMHUS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJIBI,
YBAXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeW oOyuaromuxcs, (GopMHpOBaHHWE Yy HHUX CO3HATEIBLHOIO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HAaBBIKOB Pa3yMHOTO IIPUPOJOIOIL30BaHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIbTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 ygaca (3 yaca B Hegento), B 11 kmacce — 102 gaca (3 yaca B HeeIno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH IMPUCOCAVHEHMS, 3aMEIIEHUS B O-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHOrpynmy. JleficTBHe Ha TaJlIOT€HNPOU3BOJIHBIE BOJHOTO U CIHPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IEpMaHTraHaTa Kalivis, B3aWMOJICHCTBUE AallEeTWIICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JleficTBHE 3TaHOIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaTtoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W TiaulepuH. Dusznueckue H
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHus: U npuMeHeHue geromna. GenonpopmanbaeruaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOAOPOJIHOTO paJuKaja.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenn BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE W XUMUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEe JEHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMApOJIU3, KaYeCTBEHHAs pEaKkius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJICUCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(ll)), peaknuss raunepuHa €
ruapokcusiom Meau(ll), xumuyeckne cCBOWMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom meau(ll), B3aumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1ad 10 TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHuiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE OEIKOB B BOJIE, JCHATypalus OEJNKOB MPU HArpEeBaHUM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COECTMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (HOJUATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHUS BEHIECTB W HMX MPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTrO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIBI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYIIECTBISIETCS uYepe3 HCIOJIb30BaHME KaK OOMNIMX ECTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hble NCKOMAEMbIE, TOTUIHUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB AJIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUUECKOr0 3aKOHA U [lepronueckol CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XHMUYECKOM CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucremax. MictuHuble pactBophl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBHALHbBIE
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TermaoBbeie 23 PEKThl XUMUUECKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHs. DakToOphl, BIMAIONIME HA TOJOKEHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIW. MeToN SJEKTpOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHUE PEaKIMii MIOHHOTO 0OMEHa, OTpe/iesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHYECKHX JJIEMEHTOB. MarHuil W Kajuplui: MoJlydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coeavHeHud. AmQOTepHbIE CBONCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKCuapl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpAIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE IIMHKA M KEJe€3a C PacTBOPAMM KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS UM OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poibk Xumum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuéte: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PAcTBOpPA C OINPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIleCTBIAECTCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKalus, MepuoJIuIHOCTb, HAOIIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMUCTBEHHOE MPOU3BOIACTBO, MUIIEBAasi MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON TPaKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[E€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIuXxcs B MPOIECCE peau3aluy 00pa30oBaTeIbHON JeATEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IECHHOCTHOTO OTHOWICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMH SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WMHIMBHUIYaJbHOM TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO TPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KYJIBTYpbl, B pEUICHUM TJI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIAMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UccleA0BaHUE, HAOIIOJEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOpPEUUs B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUs MPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCHOJb30BaHUS HMH(GOPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CpeAcTBa Mmpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPHU BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHMS IMO3UIIMHA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpeajaraéMblil airoput™M JCHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHalIW3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIPETAUU U MPeoOpPa30BAHUIO 3HAHUM, BUBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHUMHHM TNPEIMETHbIE pPe3yJbTaThl MPEACTaBICHbl IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aTOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXKJIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BJIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATEILHOCTH  YeJOBEeKa, OONMX  HAy4YHBIX  NPUHIUMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUMN;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XMMUYECKUX PEAKIUIl U PaCKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB NIl WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIBMUTUHOBAST KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHMSIX (KOBAJIECHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUSI HAa KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAIMOHAIIBHOTO MPUPOAOIONIb30BAHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHWYCCKUH DOJEMEHT, aToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN PEaKIuU, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEJCHHUS O CBOWCTBAX, COCTaBe, IMOIYYECHUU U 0OE€30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUHU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEILHO BEIOMPATh OCHOBAHUSI M KPUTEPHUU TSl KIlacCU(PUKALIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHCHIBaTH)  OOIIKE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPbIBaTh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBanHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJU BBIXOJA MPOJIYKTa pPEaKIHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HopmMyaupoBaTh I€Jb HCCJICIOBAHUS, TMPEIACTABISATH B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocysol u j1abopatopHbIM O0OpyZOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOoHunpHBIC COCTUHEHUS: AJIbICTHIIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21 httos://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 YreROE! J https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuoreka [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bu6nmoreka [JOK
1 B
5) BICOKOMOJIEKYJISIPHBIE COEIUHEHUS 6 https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKon
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 bubnmorexa LOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 CtpoeHnue BemiectBa. MHOrooopasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIE 3 3 https://m.edso0.ru/2dd57f24
bu6mmoreka [JOK
22 Meransi 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
31 Mertoabl MO3HAHUS B XUMHH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE peCypchbl
padoThI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMUH, IIPEACTABIEHNE O MHOI000pa3uu 1 bubnmorexa LHOK
- 1P . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COSAMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
5 (ocHOBHOE U BO30YKIEHHOE COCTOSIHUA). 1 bubnuorexa [JOK
BasieHTHBIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XuMudeckas CBSI3b B OpraHMYECKHUX
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubnmnoreka [JOK
KOBaJICHTHOM CB$I3U, CLIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3ei
4 Teopus ctpoeHHst OpraHUYEeCKUX 1 bu6nuorexa [IOK
coenquHenuniit A. M. Byrieposa https://m.eds00.ru/9e595ch8
Buner m3oMepun: CTpyKTypHas,
5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 bubnnoreka [JOK
3¢ eKTh B MOJIEKyIaX OPTaHHYECKUX https://m.edso0o.ru/b0e61661
COCIMHEHU I
[IpencraBienue o Kki1accuPUKAUN U
6 CUCTEMaTUYeCcKas HOMEHKIIATypa 1 bubmmorexa [OK
P https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BeIIeCTB
7 Knaccudukanus peakuuii B 1 bubnuorexa [JOK

OpraHN4eCKOM XUMHH

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

CucreMaruzanys 1 00001IeHe 3HaHUH

bubmuoreka [JOK

ankeHoB. [IpaBuno MapkoBHMKOBa

8
110 TeEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmyna, HOMEHKIATypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHUE MOJIEKYJI
10 du3nvecKkue U XUMHUUYECKUE CBOMCTBA bubmuorexka [JOK
AJIKaHOB https://m.edsoo0.ru/3137711c
Haxosxzienue ankaHoB B IIPUPOJIE.
11 CrocoOsI ITOIYYEHUS U 1T I:/m/lpeHeHHe bubmmorexa [IOK
i P https://m.edso00.ru/259b0as5b
aJIKaHOB
[ukmoankansl: oomast popmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOECHUS U XUMHUUYECKUX bubmorexa HOK
N P https://m.eds00.ru/156730d2
CBOMCTB, CITOCOOBI OTYyYEHUS U
MIPUMEHEHHE
Pemrenue pacu€THbIX 3aa4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPraHUYECKOI0 BEIIECTBA 10 MACCOBBIM bu6mmoreka [JOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOASIINX B https://m.edsoo.ru/bf84d8eb
ero coctas. CucTeMaTH3alHsI U
0000111eHHE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
OpMYyJIa, HOMEHKIIaTypa, JIIEKTPOHHOE
14 i np OZT ;HCTBeHHOC Zf OcHHE ’ bubmmorexa [TOK
pocTp p https://m.edsoo.ru/273b0ale
Mosiekyi. CTpyKTypHas ¥ IIUC-TpaHC-
M30MepUs aJIKEHOB
15 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bubnuoreka [JOK

https://m.edso00.ru/21069ccd
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CriocoOsl MoTydeHus: U IpUMEHEHUE

bubmuoreka [JOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padora Ne 1 mo teme
17 "[TonyueHue FTUICHA U H3YYCHHUE €T0 bubmorexa HOK
. i " YA https://m.edsoo.ru/0941eed8
CBOICTB
Pemenue pacuéTHpIX 3a7a4 Ha
18 OTIpeieNICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa [TOK
pel YIp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AnKaIueHbl: CONPsKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbIE bubmmorexa [JOK
P > KYMYIHP ) https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHSI
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubmmoreka [JOK
JMEHOB https://m.edso0.ru/e561253d
91 CriocoObl TTOTy4eHUs1 U TPUMEHEHNE bubnuotexa [JOK
AITKaINECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
99 ¢bopMmyna, HOMEHKIATypa, NEKTPOHHOE bubnuorexa [JOK
Y IPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/68b6ccac
MOJIeKYI, (PU3MYecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [TOK
https://m.edso00.ru/23493a93
24 KavecTBeHHBIE peaklii HA TPOMHYIO bubnuorexa [JOK
CBA3b https://m.edsoo.ru/7b1c48da
25 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubmuorexa [JOK
AJIKWHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agad: pacu€rsl 0 ypaBHEHHIO bubnuotexa [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHNEe 3HAHUT
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10 TEMEC

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE

bu6mmoreka [JOK

28 1 TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
povIp P 4 https://m.edsoo.ru/a92a7094
OcH30J1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBA
29 XUMHUYECKUE CBOMCTBA apPEHOB: PEAKLIMU bubnnoreka [JOK
3aMEILEeHUs https://m.edsoo.ru/a44alae4
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB bubmmorexa [JOK
P A ’ https://m.edsoo.ru/ad4alae4
OeHzouna
31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB bubmmoreka [JOK
CTUpOJIA https://m.edso00.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI bubmorexa HOK
P yp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CrniocoOsl MosTyueHus: U IpUMEHEHUe bubnuotexa [JOK
apeHOB https://m.eds00.ru/6f717d09
34 I'enetnyeckas CBS3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOIOB
Pacuéthel mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucteMaTusanus u
0000111eHIe 3HAHMI 110 TeMe
36 [Tpuponusiii ra3. [lonytHsle HeTAHBIE
rassl
37 KameHnHbli yroip U mpoyKThI €T0 bubnmoreka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
38 Hedtp 1 ciocoOs1 €€ nepepaboTky. bubnuoreka [JOK
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[TpuMeHeHre TPOTYKTOB NIEpepadOTKU
HedtH

https://m.edsoo.ru/21f9de78

I'enernueckas cBA3b MCXKIY

39
Pa3IMYHBIMH KJIaCCaMU yTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YIIIEBOIOPOIOB:
40 KT OHH(I))C CT OeHI/IC'yreaKHI/II/I ’ bubmorexa HOK
P P P https://m.edso0.ru/82b4d759
3aMEIICHUS TajloreHa
JeiicTBue menouei Ha
41 raJIOr€HIPOU3BOAHbIE. B3aumonenicreue
JUTAJIOTCHAIKAHOB C MAarHUEM U IIHHKOM
4 Cucremaru3anus 1 0000IICHUE 3HAHUH bubmuorexa [JOK
o pazzaeny "Yriaerogopoasr"” https://m.edso00.ru/20e89f22
43 KonTponbhas padota no teme bubnuoreka [IOK
"VrneBomopoasr" https://m.eds00.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMmyia,
44 CTPOCHUE MOJIEK JIfI) n3oMe 1/151(1) o bubmorexa HOK
p Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckre cBOcTBa
45 XHUMUYECKUE CBOKCTBA NIPEAETBHBIX bubnuoteka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOsI MoTydeHus: U IPUMEHEHUE bubnmoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
[IpocTteie aduphl: HOMEHKIATypa 1
47 I/IBIZ)MC us ((I;C(I))6CHHOCTI/I (1)I/I3IZECCKI/IX " Bubmmorexa LIOK
pH, . https://m.edso0.ru/c2c788b2
XUMHYECKUX CBOHCTB
48 MHoOroaTtoMHbI€ CIIUPTHI: bub6nuorexa [IOK

OTUJICHTJIMKOJIb U TTIMIECPHUH, UX

https://m.edsoo.ru/ee4d84aa
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(bmnqecm/le 1 XUMHYECKHE CBOMCTBA

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE

bubmuoreka [JOK

49
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOoI: CTPOCHUE MOJIEKYJIbI,
50 (dbuzuveckue cBoiicTBa. TOKCHYHOCTD bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
(dhenona
bubmuoreka [JOK
51 X i
MMITIECKHE CBOHCTBA derona https://m.edso0.ru/037ca5f9
59 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubmmoreka [JOK
(dhenona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe Bubmorexa LIOK
" P " 8 https://m.edsoo.ru/fd0ced09
CrupTsl u GHEeHOIBI
54 Cuctemartu3zanus 1 0000IIeHNe 3HAaHUI bubnuorexa [JOK
10 TEME https://m.edso00.ru/1810ch9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUITBLHOU TPYIIIHI; bubnmnoreka [JOK
TOMOJIOTHYECKHUE PSJIbI, 001I1as https://m.edsoo.ru/b139beaa
¢dbopMyIa, u3o0Mepusi U HOMEHKJIaTypa
56 ATNbIeruipl U KETOHBI: (PU3NMUECKUE bu6mmoreka [JOK
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS https://m.edso0.ru/c887425c¢
57 Peakiuu okucneHus: ¥ KaueCTBEHHbBIC bubnmoreka [JOK
peaKurH alIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl TTOTYyIeHHS aJTbIETHIOB U bubnmoreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHEBIE TIPEIETHHBIE
bu6mmoreka [{OK
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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N3omepust 1 HOMEHKIaTypa KapOOHOBBIX

bubmuoreka [JOK

60
KHUCJIOT, MX (pr3ndYecKue CBOKWCTBA https://m.edso00.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBbHBIX bubnmoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso00.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MypPaBbHHOM
62 KHCJIOThI. MHOT0OOpa3ue KapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOICTB: HETIPEAECTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AKap > AP P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTenu BEICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK
KHCJIOT https://m.eds00.ru/0d162d9d
CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubnuorexa [JOK
65
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065c9d
CrnosxxHbie 3(UpBl: TOMOJIIOTUYECKUH A/,
66 obmras ¢o 13) Jfa W30MEPUS U ’ bubmmorexa [TOK
pMYa, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznvecKknue U XUMUYECKHUE CBOMCTBA bu6mmorexa [IOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110
68 YpaBHEHHUIO XUMHYECKON peaKinu, Ha
ompeielIeHUE MOJISKYIISIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3. Pemenue
bu6nmoreka [JOK
69 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe

"Kap6onoBsie kuciaotel. C0KHbBIS

https://m.edso00.ru/486671fb
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a¢upsr"

XKupsl: ctpoenue, pusnueckue u

bubmuoreka [JOK

70
XUMUYECKHUE CBOMCTBA (THAPOITHU3) https://m.edso0o.ru/al19c5b98
OcoOEHHOCTH CBOWCTB JKUPOB,
71 coepKalluX OCTAaTKUA HENpPeAeIbHBIX bubnnorexa [IOK
P P https://m.edso00.ru/b0331922
KUPHBIX KUCITOT. JKUPBI B IPUPOIE
MbLTa Kak COJIM BBICITUX KapOOHOBBIX
79 KHCIIOT, NX Morotiee AercTBue. IlonsaTue bubmuoreka [JOK
0 CHHTETHYECKMX MOIOIINX CPEICTBAX https://m.eds00.ru/3c566565
(CMCOC)
['eneTndeckas CBsI3b yIiIeBOJIOPOIOB U
73 KHCIIOPOJICOIepKA IZ)l; 0 FaHI/IIzIeCKI/IX bubmorexa HOK
POACOACPHATR P https://m.eds00.ru/56790c96
BEIIIECTB
74 Pacuétel Mo ypaBHEHUSAM XUMHUYECKUX
peakuuii
CucreMmaTuzanus 1 0000IIeHNEe 3HAHNUI bu6mmoreka [IOK
75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepUCTUKA YITIEBOIOB U
76 Knaccnq)mrza I/Iﬂp JIEBO le; (MoHO-, TH- Bubnuorexa LIOK
Ly A e https://m.eds00.ru/7a9693al
Y TIOJTUCaXapu/ibl)
77 MoHocaxapuabl: pU3HUECKUE CBOICTBA bubnnoreka [JOK
U HAXO0XXJEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpumeHeHue TI0K03bl, €€ 3HaU€HUE B bubmuorexa [IOK
KU3HEAEATENBHOCTH OPTaHU3Ma https://m.edsoo.ru/5e61122d
HcaxapHbpl: caxapo3a, MajJbTo3a 1
79 faKTOSap Haxox eII{)He B PUPOJIE U bubmorexa HOK
' a PHpOA https://m.edso00.ru/eb0384e7
MIPUMEHEHHE TUCAXaPHUJIOB
80 [Tonucaxapuasl: cTpoeHUE bubnuoreka [JOK
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MaKpOMOJIEKYJ, U3NYECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

https://m.edsoo.ru/72a04508

81 [ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
4 https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
82 OTIpe/ieTICHUE JI0JIA BBIXO/A MPOTYKTa bubmoreia OK
p POAYK https://m.edsoo.ru/7fde47ef
pEeaKIM OT TEOPETUYECKH BO3MOYKHOTO
Cucremaru3anus 1 0000IICHUE 3HAHUH bubmuoreka [JOK
83
0 paszaeny https://m.eds00.ru/08d4364c
KoHntposbHas paboTta 1mo teme
84 "Kucnopoacoaepkaiiue opraHu4ecKre bubmmorexa [JOK
poa | ACPAAIIIE Op https://m.eds00.ru/42c6678e
COCIMHCHHS
AMUHBIL: KiTaccu(pUKaIus, CTPOCHHE
85 MoOJIeKYJI, o0m1ast popMyiia, u3omepus Bubmmorexa LIOK
ya, oo PMY I, vp ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NUYECKUE CBOWCTBA
86 XUMUYeCcKue CBOWCTBA aMu(PaTHIECKUX bubnunoreka [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIIVHA,
87 0COOCHHOCTH XMMHUUYECKHUX CBOUCTB bubmorexa HOK
https://m.edsoo.ru/39cd21f1
aHUJIMHA
88 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnmoreka [JOK
anupaTHIECKUX aMUHOB https://m.edso0.ru/eal38763
AMWHOKHUCIIOTBI: HOMEHKJIATYpa U
89 nzomepusl, pusnueckue CBOiCTBa. bubnnorexa [JOK
OTtnenpHBIC IPEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, bu6mmoreka [{JOK

UX OMOJIOrMYECKOE 3HAUCHUE

https://m.edsoo.ru/77df705a
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amMuHOKucIIoT. CUHTE3 U TUaApOJIn3
IECNTHA0B

01 benku kak npupoHbIE TOJIUMEPHI; bubnmoreka [JOK
CTPYKTYpPBI O€ITKOB https://m.edso00.ru/429e9899
N bu6mmoreka [JOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB httos://m.edsoo.ru/6237306d
A3o0TcoiepKallue reTepoluKINIecKIe
93 COGZ[I/IHGHESI. HyKJIeI/IH(I))BBIe KUCJIOTHI: bubnuorexa [IOK
https://m.edso0.ru/521d1431
COCTaB, CTPOCHUE U OMOJIOTUYECKAS POJIb
[TpakTrueckas padota Ne 4. Permenue
94 AKCIICPUMEHTAIIbHBIX 3a]1a4 110 TEME bubmmoreka [JOK
"A30TcoAepKallre OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenuueHus"
[IpakTuueckas pabota Ne 5. Pemenue
95 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunoreka [JOK
"Pacrio3HaBaHue OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnin"
KonTponbHas padota no teme
96 " A30TCoJIepIKaIie OpraHnIecKue bubmmorexa [JOK
., https://m.edsoo.ru/ce561bc7
COCIMHECHHUS
OcCHOBHBIE TIOHITHUSI XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUHN U bu6mmorekxa [IOK
METOBI UX CUHTE3a —II0JUMEPU3aALINS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 IInacTmaccel. Y tunuzanus u bu6mmorexa [IOK
nepepadoTKa MIacTHUKa https://m.edso00.ru/82242e0f
99 DnacToMepbl: HaTypalbHbBIN bubnuorexa [JOK

CHUHTCTUYCCKUC KAYTYKH. Pe3una

https://m.edso00.ru/246103ec
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Bonokna: HaTtypanbHble,

100 HUCKYCCTBEHHBIE, CHHTETUYECKIE 1 bubnnorexa [IOK
Y ’ ’ https://m.eds00.ru/5963a601
[ToyimMepsl CCMATEHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue
101 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 1 Enbmaorexa IOK
" P A " https://m.edsoo.ru/3aebd77a
Pacnio3HaBanue mracTMace U BOJIOKOH
O00011IeHNE U CUCTEMATHU3ALIS
102 M3Yy4YCHHOTO MaTepHalia mo TemMe 1 bubmorexa HOK
" v P " https://m.edsoo.ru/6a22b1e8
BBICOKOMOIEKYIIIPHBIC COSTUHEHUS
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl

1 AtoMm. CoctaB aTOMHBIX s/1ep. XUMUYECKUN 1 bubmmoreka [JOK
anemeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CrpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 Bbu6mmoteka [JOK
KBaHTOBBIE Uncia https://m.edsoo.ru/b4d9fffa

3 Kiaccudukamnus XuMHIecKuX 3J€MEHTOB (s-, 1 bubnuorexa [IOK
p-, d-, f-amemenTHI) https://m.edso00.ru/61294af9

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 Bbu6mmoteka [JOK
opouTansam https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIH aTOMOB

5 3neMeII{)T0B B OCHO];II)-IOI\?II?/I BO30YXIEHHOM 1 bubmmorexa LIOK

https://m.eds00.ru/8149e846

COCTOSIHUH

5 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuoreka [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cHUCTeMa XMMHUYECKuX deMeHToB /1. M. 1 bubnuoreka [{OK
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubnuotexa [JOK
IIPOCTBIX U CIIOKHBIX BELIECTB 110 IPYIIIAM U https://m.eds00.ru/f8468927
neproam

9 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 1 bubmuorexa [IOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bubnunoreka LIOK

10
Bonopoanas cBsizb. MexMoIeKysspHbIe https://m.edso0o.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOM C TYpBbI bubmmorexa [JOK
' P TPYKIYP https://m.edso00.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MoneKyasspHOTo 1
13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI Bbu6mmoteka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
14 [IonsiTHE O NTUCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
IIpencrasnenune 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U
15 HeHaCLIH_IeIfHBIe I;.CTBO WMOCTb brbmmorexa LTOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoOsbI BhIpayKEHUST KOHIIEHTPAIIUU bubmuoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemrenue 3aiau ¢ uCnosib30BaHUEM NMOHSATUI
17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTsa" bubnnorexa [JOK
. P P . ’ https://m.edso0.ru/785e0ab4
MOJISIpHAST KOHIIEHTpAITUs
18 Knaccudukanus u HoMeHKIATypa bubnunorexa LIOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [{OK

TEMC

https://m.edsoo.ru/8d2c6a3a
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Kontposbnas padora mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U

bu6nmoreka [IOK
20 [Tepuoanueckas cucTeMa XMMHYECKUX
. https://m.edso00.ru/70a60aa4
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"
Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNS MACChI BEIECTB, 3aKOH bubnnorexa [JOK
p ’ https://m.eds00.ru/6335cdd2
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHUYECKHX PEaKIUsIX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. Bbu6mmoteka [JOK
TepMoxuMuyeckure ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX Bu6moteka [IOK
peakuuii 1 TEpPMOXUMHUYECKUM YPaBHEHUSIM https://m.eds00.ru/87b13954
CKOpoCTh XMMHUYECKOHN peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOpPOB.
Karanu3s n kaTanu3aTopbl
25 ["'oMoOreHHbIe U TreTepOreHHbIE PeaKIH
ITpakTruyeckas padora Ne 1 mo teme "BnusHue
26 a3JIMYHBIX (PAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIium
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckast padora Ne 2 o reme "Bnusinue
28 a3JMYHBIX (DaKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBECHS
29 OnektponuTrdeckas aucconuanusi. CuiabHbIe bu6nunorexa LIOK

U ciabbie AeKTposuThl. CTeneHb

https://m.edsoo.ru/5f766bdf



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf

IUCCOLIMAIIAN

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bubnunoreka LIOK

30 .B 7 H
pactsopos. Bozopoaustii nokasarers (pH) https://m.edso0.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B bubmuorexa [JOK
pacTBOpax 3JAEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas padora Ne 3 mo Teme
32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX bubmorexa HOK
P " P P https://m.edso0.ru/2e3daeb0
3JIEKTPOJIUTOB
33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnnoreka [JOK
Bakueiine oKUCIUTEIU U BOCCTAaHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bubnnorexa [JOK
Oananca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB bubmorexa LOK
P P P P o https://m.edso00.ru/93fb97d2
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
A&P https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3aumyHbIX TUTIOB bubmorexa LHOK
A8t p https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuoreka [IOK
TeMe " XHUMHUUYECKUE PEeaKIUK" https://m.edsoo.ru/c161eb85
KonrtponsHast pabora o Teme "Xumuueckue bubmuoreka [JOK
39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepuoanyeckon
40 CHUCTEeMe XUMUYecKuX 3yeMeHToB /1. . bubmuoreka [{OK
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aTomMoB. PU3NYECKHE CBONCTBA HEMETAJLIIOB
41 AnoTponusi HEMETAIUIOB (Ha pUMepe bubnuoteka [JOK
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KHCJIOpOJia, cepbl, hocdopa u yriepoia)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bubnunoreka LIOK

42
XUMHYECKUE CBOMCTBA. [ uapuibl https://m.edsoo.ru/0aa8f613
["ayioreHsl: HAX0XICHUE B MPUPOJIE, CITOCOOBI
43 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE bubmorexa HOK
Yq ’ https://m.edso00.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxkneiue
44 KHACIOPOACOIEPIKAILUE COEAUHEHUS Bubmiorexa OK
poAcoacpatl s https://m.edsoo.ru/6b3255e6
rajJoreHOB
JlabGopaTopHbIie B MPOMBIIIIICHHBIE CTIOCOOBI
45 noayueHus raaoreos. [IpuMenenne Bubmiorexa OK
yi P N https://m.edsoo.ru/6971aca4
rajJoreHOB U UX COEeIMHEHUH
[IpakTuueckas padora Ne 4. Pemenue
46 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME Bubmiorexa HOK
" P " https://m.edsoo.ru/8b26fecd
T"ajorensl
Kucnopo: mabopatopHbie W TPOMBIIIITICHHBIS
47 CHOCOObI MOMy4YeHUs, PU3NIECKUE U bubmuoreka [IOK
xumuueckue coiicrBa. O30H. IIpumenenne https://m.edsoo.ru/c8abc36a
KHCIIOpOJia U 030Ha
bu6nunorexa LIOK
48 OKCHUIBI U TIEPOKCHUIBI
a p a https://m.edso0.ru/5¢8816a0
49 Pemtenue 3amay pa3sInyHBIX THIIOB bubnnorexa LOK
Aap https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIEHHE B IPUPOJIE, CIIOCOOLI
50 HOE eHUs (I)I/I3I/I‘ICCKI/II)G E XUMHUYECKHE bubmmorexa [JOK
Yq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubmunoreka IHOK
51 CepoBoaopo, cyab(umabt uosmorexa I

https://m.edso0.ru/7c875999
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Kucnopoacoaepikariue CoeTMHEHHSI CEPHI.

bubnunoreka LIOK

52
Oco0eHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTrueckas padota Ne 5. Permenue
53 JKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u bubmorexa LOK
) P " 8 P https.//m.edsoo.ru/Oafb05e4
e€ coeIMHEeHUS
A3OT: HaX0JIeHUE B PUPOJIE, CIIOCOOBI
54 NoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa [JOK
},rq ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
Kucnoponconepskanue coeinHeHNs a3oTa. bubnuoreka [IOK
95 . .
OcoOEeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A3OTHBIE yI0OpEeHMS https://m.eds00.ru/129f5059
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
bop pHp bubnunoreka LIOK
o7 MOJIy4eHUs, PU3NUYECKUE U XUMUYECKHE
N https://m.edsoo.ru/9a6b43ec
coiicTBa. @ochunsl u hochun
Oxcunsl hocdopa, pochopconepxarme bubmuoreka [IOK
58 .
kucnoTel. Conmu pochopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa 1 ero coeTMHEHUH. bubmmnoreka HOK
docdopHble yroOopeHHs https://m.edso0o.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue
60 AKCIEPUMEHTANIbHBIX 3a/a4 1o TemMe "A30T U brbmmorexa LTOK
P 8 " https://m.eds00.ru/8175ac3f
dbocdop 1 Ux coeqMHEHUS
VYrinepos: Hax0XKJI€HUE B IPUPOJIE,
61 annoi3 (f[nHHe Moﬂ nduka En'p(bi:mqecxne u bubmmorexa [JOK
p Uﬂ T https://m.edsoo.ru/1eb19f9e
XUMUYECKHE CBOWCTBA, TPUMEHEHHE
62 Oxcun yrnepona(Il), oxkcun yrnepona(IV), bubmuoreka [{OK
YrOJbHAS KUCIIOTA U €€ CONN https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3aMvHBIX THIIOB but6mmoreka [IOK
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https://m.edso00.ru/6029b609

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

bu6nmoreka [IOK

64 HOJIE"—IGHI/I}I, ¢busnyeckre 1 XUMHUYECKHUE https://m.edsoo.ru/143558ab
CBOMCTBa
65 Oxkcua kpemuus(IV), kpeMHueBast KucnoTa, bubmmoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpEeMHHS U €T0 COCTUHCHHM. bubmorexa HIOK
66 CTeK10, ero HoNyHeHHTe, B CTEK https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 110 bubnuoreka [{OK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
" " bubmmoreka [JOK
69 KonTpomnpHas padota o Teme "HemeTamis https://m.edsoo.ru/d0AB4CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubmmnoreka HOK
KOPPEKIHs OIUO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMUYECKUX DJIEMEHTOB. bubnuoreka [{OK
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX https://m.eds00.ru/9839c16c
000J109€K aTOMOB METaJJIOB
79 OO6mue Gpuznueckre CBOMCTBA METAIIOB. bubnunorexa LIOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
but6mmorexa [IOK
73 CnaBel MeTaimioB. Koppo3ust meTamioB https://m.edsoo0.ru/42b872e3
74 Pemenne 3ama4 pa3nuyHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECCKUHN Pl HAPSHKCHUNA bubnuoteka [JOK
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https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTauioB. OOIIMe CIOCOOBI MOTYYEHUS
METAJIIIOB

https://m.edsoo.ru/94eb377a

OO6m1as XxapakTeprucTuKa MeTaJIoB [A-rpymmbl
[lepuonnueckoil cUCTEMbBI XUMUYECKUX
ajeMeHTOB. HaTpuii u kanuii: nmonyyeHue,

bu6nmoreka [IOK

76
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/e12c26b3
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COCIMHEHU I
OO6mmas xapakrepucTuka MetamioB I1A-
rpynusl [lepruoaudyeckoi cuctemsl
77 XAMUYECKHX JIEMEHTOB. Maruui v KaJIbI[i: bubnunoreka LIOK
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe https://m.edsoo.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHE POCTHIX BEILECTB U
UX COEIUHEHUN
78 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK
A yeip https://m.edsoo.ru/c74bfae9
79 AnroMuHU: ony4yeHue, Gusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCUIIA U THAPOKCHUIA
80 aJ'IIO(bMI/IHi}I THJIPOKCOKOMIUIEKCBI aJ'IIOIjVII/IHI/ISI bubmorexa LOK
- THAD ’ https://m.edso00.ru/5d12d318
UX PUMEHEHNE
81 Pemenue 3anay pa3nu4HbIX TUIIOB
ITpakTuyeckas padora Ne 7. Pemenue
82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorera LHOK
" P " https://m.edso0.ru/27a4af43
MeTasuisl IJIaBHBIX MOATPYIIIT
OO1m1ast xapaKTepUCTHKA METAJUIOB ITOOOYHBIX
. bubmuoreka [{OK
83 nonrpynn (b-rpynmn) ITeproanueckoit

CUCTEMBI XUMHYECCKHX 3JICMCHTOB

https://m.edso0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

dusndyeckre ¥ XMMUUECKHE CBOMCTBA XpoMa u

bubnunoreka LIOK

84
€ro COCIMHEHUM, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxuerime coeMHEeHUs Maprasiia.
85 IlepMaHranat Kajaus, €ro OKHCIUTEIbHEIE bubmorexa LOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
dusnueckue 1 XUMUYECKHE CBOMCTBA JKeye3a
86 U ero coenuuenuii. [lonydenue u npuMeHeHne bubmorexa HOK
a ’ yi P https://m.edsoo.ru/1b7f8741
CILIaBOB JKeJIe3a
87 duznyecKre 1 XMMUYECKHEe CBOMCTBA MEJIU U bubnuoreka [{OK
€€ COCIMHECHNM, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
du3nyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA B
88 €ro COeIUHEHNH, UX IPUMEHEHNE bubmorexa LIOK
8 ’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
[IpakTuueckas padora Ne 8. Pemenue
89 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa [IOK
" P " https://m.edso0.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYII
90 Pemmrenne 3a1a4d pa3IMyHBIX THIIOB bubmorexa LHOK
At p https://m.edsoo.ru/a8b83d83
01 O06001IeHre U cuCTEMAaTU3AIS U3YICHHOTO bubnnorexa [JOK
Marepuania mno teme "Mertanibr" https://m.edsoo.ru/e91fe975
but6mmorekxa [IOK
92 Koutponsaas padora o reme "MeTamist”
P p https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubmuoreka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOHIHBOTO
94 a3BUTHUA denoBedyecTBa. [IoHATHE O HAYYHBIX bubmorexa LIOK
P ’ i https://m.eds00.ru/080fe1f0
METOJaX UCCIIENOBAHMUS BEIIECTB
95 Hayunble mpuHIIUATIBI OpraHU3aIuN bubnuoteka [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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XUMHUYECKOTO MTPOU3BOICTBA.
[TpombInIIEHHBIE CITOCOOBI TTOTYYCHUS
BaXKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH 1 bubmuorexa [IOK
Cpedbl U €ro MOCIEeACTBUS https://m.edsoo.ru/9f11bf51
97 XUMUA U 3J0pOBbE YesoBeKa. JIekapcTBEeHHbIE 1 bubnmnoreka HOK
CpeacTBa https://m.edsoo.ru/a6552721
08 Xumud . Posb xumun B o0ecrieueHnun 1 bu6nmorexa LIOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmerndaeckue u napdromMepHbIe cpecTBa. 1 bubnnoreka [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
Xumus B CTPOUTENBCTBE. BaxkHelmme
100 CTPOUTEIbHBIC M KOHCTPYKIIMOHHBIC 1 bubmmorexa [JOK
P A https://m.eds00.ru/61e69003
MaTepHuabl
101 XUMHS B CEJIbCKOM X03siiicTBe. Oprannyeckue 1 bubmuoreka [JOK
1 MUHEpaJbHbIE yIOOpEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 1 bubmuoreka [IOK
TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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https://m.edsoo.ru/a6552721
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

11

OCHOBOIIOJIATAIOLINE MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIIEKTPOHHBIC OPOHUTAIIH aTOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XMMUYECKas CBS3b (OG- M T-CBA3b, KpaTHbIE CBS3M), TI'MOpHUIU3ALMS
aTOMHBIX OpOWTasIel, KpHCTaNIM4ecKas pewmeéTka, Mojb, MOJIApHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMsS, PacTBOPEI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, YIJIEPOJHBIN
cKeneT, (yHKIMOHAlbHAs TpyIIa, pajuKal, H30MEpbl, CTPYKTypHas
dopmyna,  u3zomepus  (CTpyKTypHas,  reomerpuuyeckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTMYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOJI- U a30TCOAEpkKAllUe COCAUHEHMs, OMOJIOrM4YEeCKH aKTHBHbBIE
BellecTBa (YIJIeBOMAbI, XKUPbI, OEIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX pEaKIHi (OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLIMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTtumble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTEHI,
AIIEKTPOJIUTUYECKAs] AUCCOLUALINS, CTETIEHb UCCOLMALUU, OKUCINUTENb,
BOCCTAHOBUTENb, AJEKTPOJIN3, CKOPOCTb XUMHYECKOW  peaKIuH,

XHUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpHsl XHUMHUYECKOTO CTPOCHHS OPTaHMYECKUX
BemectB A.M. BytiepoBa, TeOpus 3IEKTPOIUTUYECKON TUCCOLMAIINU,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0H COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHMS, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYCCKUX SIBHeHHfI, COBpeMeHHBIe HpG}ICTaBJ'IeHI/ISI 0 CTpOCHI/H/I

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX

13

MNpEACTaBJICHUA 0 MCXaHUu3Max XUMHUYCCKHUX peaKuHﬁ,

TEPMOAUHAMHUYCCKUX nu KHHETHYCCKUX 3aKOHOMCPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHUHU, TUCIICPCHBIX CUCTEMAX

14

(dakToNOrMUecKue CBEACHHS O CBOWCTBAaX, COCTaBE, IOJYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATEIbHOCTH

YCJIOBCKA

1.5

o0mye Hay4Hble TPUHIUIBI XUMHYECKOTO MPOU3BOJACTBA (Ha MpHMEpe
IPOM3BOJICTBA CEPHOM KHCIOTHI, aMMMakKa, MeETaHoja, IepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BHISBIIATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3alMOCBA3b HU3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMEC IIOHATHUA IIPpHU OIMMCAHUHU CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TOHATUSIMH WM TPEICTABICHUSIMHU
JIPYTuX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSI U OOBSICHEHHS

CYIIHOCTU MAaTCPUAIbHOI'O €AUHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TeOpeTquCKOﬁ u HpHKHaZ[HOﬁ XUMHUU W TPUBHAIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKux U

HEOPraHUYECKUX COCAUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBICHHUS (POPMYNT HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (POpMYJT OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKruC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHUsA U

KPUTEpUH IS KIacCU(DUKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM MpPHU3HAKaM (YHCIY W COCTaBYy pPEarupyrolidX BEIECTB,
TerioBoMy A(pdEeKTy peakiud, W3MEHEHHUIO CTENeHEeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

ChopMupOBaHHOCTH YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepunonnueckon cucrems J[. 1.
MeHeneeBa U UX BaJICHTHbIE BO3MOXKHOCTH, UCIIOIb3Ys IOHATHUSA S-, p-,

d-BJICKTpOHHLIe Op6I/ITaJ'II/I, OHCPICTUYICCKHUEC YPOBHU




CdopMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMMYECKHX JJIEMEHTOB M OOpa3yeMbIX MMHU COCTUHEHUH IO

IIEPUOJIaM U I'PyIIIaM

CopMUpOBaHHOCTh YMEHHSI COCTAaBJISITh YPaBHEHHS XHUMHUYECKUX

peaklMii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUs pEaKkUMil pa3IMYHbIX THIIOB;, IIOJHBIE M COKpAIlEHHBIC
YpaBHEHHSI pEaKkIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT 40 KOHIIA

7.3

peaKkiuii THAPONN3a, PEaKIil KOMIUIEKCOOOpa3zoBaHUs (Ha mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKIIMOHHOU
CHIOCOOHOCTH OPraHUYECKUX COEIMHEHMH OT KpaTHOCTM U THUMa
KOBQJICHTHOH CBSI3U (G- U M-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aluuy pa3IuyHbIX

MEXaHU3MOB IIPOTEKAHUS pPEaKIUN

8.2

XapaKTCPHBIC XHWMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIHOLIUMU

JKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB M BaKHeWIIHe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpynmnam coeMHEeHUH (IIPOCThIE BEIECTBA, OKCU/IbI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(UPBI, COIUPTHI, (EHOIIBI, aTbJAETH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKHUCIIOTHI, OEITKN)

10

ChopMHpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopMynaM M ypaBHEHHUSIM XHUMHUECKHX pEaKUUW C HCMOJIb30BaHHUEM

(bI/ISI/I"ICCKI/IX BCJIIMYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEACIEHHON MaCCOBOM

JIOJIeH pacTBOPEHHOTO BEIIECTBA WIIN JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEaKIIUU

10.3

TEIUIOBOTO (P QeKTa peakiuii

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOH (hOPMYJIBI BEIIECTBA




11

Brnanenue cucremoil 3HaHM O METOJAX HAy4YHOTO MO3HAHMS SIBJICHUN
MPUPOJBIL, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHITh
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaJILHOM HCCIICAOBAHUU BCUICCTB U IJISA
OOBSICHCHUS XUMHUYECKUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCC,I[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (MCIOJB30BATh) 3HAHUS O
COCTaB€ U CBOMCTBaX BEIIECTB Uil OSKCIEPUMEHTAIbHOM MPOBEPKH
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHBbIC XMMUYECKHE 3HAHUS Ui OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; JUISI TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHUEH

13

CdopMUpOBaHHOCTh YMEHHS IUIAHUPOBATH M MPOBOAWTH XUMHYCCKHIA
SKCIIEPUMEHT (TOJy4eHHe W HU3yUYeHHE CBOWCTB HEOPTaHMYECKHX U
OpPraHMYEeCKUX BEIIECTB, KAYeCTBEHHbIE pPEAKLIUU YIIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB,
penieHne AKCIIEPUMEHTAIIbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJACHHUEM IpaBUII
Oe3omacHoro  oOpalieHus C  BelIeCTBaMH M JIaOOpaTOPHBIM
o0opynoBanuem; GOpPMYIHPOBATH IENTU MCCICIOBAHNUS; MPEACTABIATH B
pa3nuaHON  (opMe pe3ynbTaThl JIKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpMAIIUY B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MaccoBoi MH(poOpMaIuu, cetb IHTepHeT U
Jpyrue), KPUTHYECKM aHAIM3UPOBAaTh XUMUYECKYI0 HH(opMmaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsI NPOrHO3MPOBATh, AHATU3UPOBATH U
OLIEHMBaTh MHGOPMAILMIO C TO3UIMH SKOJIOTHUECKOH Oe30macHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTels IpeAeiIbHON
JOMYCTUMOM KOHLEHTpallMM, W TOSCHATh Ha MpUMepax CIOCOObI
YMEHBLIEHNS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHS HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemecTBa. CoBpeMeHHass MOJIENb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux a3nemeHtoB J[.M. Mengeneena.
Ousnueckuit cmbicn [lepuoanyeckoro 3akona .M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUN IO
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. BJICKTpOOTpI/IHaTeJILHOCTB. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METAINTMYECKAs, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMoieiicTBus. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPO€HHUsA. THMbl KPUCTAINIMYECKUX

peHIéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpPaHCHHUA MACChl BCHICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBbie 3¢ hexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

OOpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUcconuranus. CunbHBIC U cla0bie SJICKTPOJINTHI. Cpeﬂa
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaﬂ, oIejao4Has. CreneHb

JHcconyanuy. Peakmy HOHHOTO oOMeHa

1.10

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii nmokaszarens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasA J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAd  KOHLOCHTpALU:. HacepimieHHble W HEHACBIICHHEIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu. IloBegeHue BelIECTB B cpeaax €

Pa3HbIM 3HAYCHUCM pH Mertoasl QJICKTPOHHOT'O Oananca




1.13

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEWIIMX META/UIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aJTFOMUHHA, IIUHK, XPOM, JKeJIe30, MeAb) U MX coenuHeHuil. OOme

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHAYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAIOB (TaJlOrCHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHS) HM  UX  COSAWHECHHN  (OKCHJIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNUMN )

2.4

I'eneTnyeckas cBs3b HCOPIraHMYCCKUX BCIICCTB, ITPUHAAJIC)KAIINX K PA3JIMYHbIM

KJj1accaM

2.5

#HHHPartH#H# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PCaKMy Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUUM XHUMHUYECKOTO CTPOEHUS OpraHU4eCKHX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKEeIET OpraHUuYeCKON MOJICKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBS3H. SP3-, SP2-, SP-rHOpHAM3aLUU
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonornueckui pAaa. I/I3OMCpI/I$I H U30MCPbI

3.2

[lonsiTue o  QyHkumoHanbHOM  rpynmne.  OpueHTanMOHHBIE 3 (EKThI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kiaccu(UKAaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEIUMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHMS

BOKHEHIINX MPEIACTABUTENCH KIIACCOB OPraHUYECKUX BEIECTB

3.4

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoguie u sanekrpoduie. [pasuno Mapkosuukosa. [IpaBuio 3aiiieBa

3.5

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE pa3lIOKEHUE, KPEKUHI, wu3omepuszanus, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHeHUs U paauKaIbHOTO 3aMENIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEaKLUU IPUCOEINHEHUS (TaJOr€HUpPOBAHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUIpATalUs), TOPEHUs, OKUCIECHUS WU
nonuMepuzaui. [IpomblnieHHble M Ja0OpaTOpHBIE CIIOCOOBI  MOJyYEHUs

AJIKCHOB

3.7

AnkagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIHU MPUCOETUHECHUS




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs W nonumepusanuu. [lomyueHue

aJIKaAUCHOB

3.8

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUpPOBaHUE,
TMJIpUPOBAaHUE, THJpAaTalysi, TMIPOraJoreHHpOBaHUE) KaK CIOcO0 MOIyd4eHUs
IIOJIMMEPOB M JPYIMX IIOJIE3HBIX INPOAYKTOB. Peaxkuuu 3amemieHus. I'opeHue
alEeTUICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ULl CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIMH  AICKTPOPUIHHOTO
3aMELIEHUs, TNpPUCOEeIUHEHUs (TUOpUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOMCTB Tosyona. [lomyuenue OeH3ouna.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB crtupoya. [lonmumepusanus crupodna.

Crioco0bl MoTy4eHHs! ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJI0POIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HaJIMYMS
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIHOCOO  MOJNyYeHMS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakius ropeHus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApaTalus OSTHIICHA.
OTUJICHITIMKONb W TIIMLUEPUH KaK IPEICTaBUTENH IMPEACIbHBIX MHOIOaTOMHBIX

CIIUPTOB

3.11

@®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, opomom). [lonyuenue penona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJBACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHMJIBHYIO Tpymimy (peaklus «cepeOpsHOro
3epkanay, B3aumojeiicteue ¢ ruapokcuaom meau (II). Ilomydenue npenenabHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIHUPTOB, THUIpaTalys ameTwieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHoCTH PE€aKru OKUCIICHHUA all€TOHA

3.13

Kap6OHOBBIe KHCIOThl. XHUMHYECKHE CBOMICTBa MNpEACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBI)IX KHUCJIIOT: OKHCJICHHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHLIX CIIMPTOB, AJILACTHIOB. Bricmme MNpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTHI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoOXHBIX 3(PUPOB B
MUIIEBOW W mapProMepHON NPOMBIIIIEHHOCTH. JKUpBl Kak CIOXKHBIE 3(PHUpPbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBUICHHE, >KUPOB Kak CIoco0
MIPOMBIIIIJIEHHOTO TOJY4YE€HUs COJIEM BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCIIOT




3.15

XUMUYECKHE CBOMCTBA TUIIOKO3BI: PEAKIMM C YYaCTHEM CIUPTOBBIX U
QJIBJICTUAHOM TPYNII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TtOKo3bI, e
3HAYEHUE B KU3ZHEICATCIIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajibTo3a.
BoccranaBiuBaomupe M HEBOCCTaHABJIMBAIOIIME  aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, MMKoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmajla, IJIMKOT€Ha W LeJUIoo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayua H
LEJUII0NI03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: THIPOJIM3, KaueCTBEHHAas
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA LICJUIKOJIO3bI: THMAPOJIN3, NOJIYYCHHE
3¢pupoB nemwnono3bl. I[loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeICTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. [lonydeHue aMHHOB QJIKWJIMPOBAHMEM aMMHUakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIIOTBI U O€NKHu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKku. XHUMHUYECKUE
CBOMCTBa OEJIKOB: THAPOINN3, JEHATYpallus, KadyeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

3.18

CrpoeHue u CTpPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
crpoeHusi MoJieKyJl. OCHOBHBIE CIIOCOOBI TMOJMYYEHHS BBICOKOMOJIEKYIISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Knaccudukarys

BOJIOKOH

3.19

H#HPartH# nenTuKanus opraHMuecKux coeAMHeHu. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPraHUYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHHUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

XuMmusi B TOBceIHEBHOM xwu3HuU. [IpaBuna Oe3omacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITBCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M SHEPreTHKa: MPUPOIHBIA M MOMYTHBIA HeTAHOM
rasbl, X COCTaB U ucnosib3oBaHue. CocraB HedTH U e€ nepepaboTka (MPUPOIHBIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpellbl U €ro
nocneactsus. OxpaHa rugpocdepsl, MouBbl, atMochepsl, Giaopsl U (GayHbl OT
XUMHYECKoro 3arpssHeHus. [Ipobiema O0TX0M0OB W TOOOYHBIX MPOIYKTOB.

AJ'H)TepHaTI/IBHI)Ie HCTOYHHUKHU SHEPTHUU




O6HII/IG MNpEACTABICHUA O IPOMBIINIJICHHBIX crocodax IMOJIYYCHHUA XHUMHYCCKHX

BelIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOTHI). UEpHas u

4.4 uBerHas ~ metauryprusi.  CTEKs0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipombinennass  opranudeckas  xumus. Cplpp€  Ans  OpraHu4ecKou
MIPOMBIIIJICHHOCTH

5 HHHPar### Tunbl pacuETHBIX 38129
###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe MM 00BEMY OJJHOTO U3 YUACTBYIOUINX B PEAKIIUH
BELIECTB

5.2 #iHPartH#Pacuérel TemmoBoro 3 dexra peakuuu

5.3 ###Par###PacuéTel 00BEMHBIX OTHOIICHUH ra30B MTPU XUMHYECKUX PEaAKIIHIX

5.4 HiHPar#H##Pacu€rsl Maccsl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB

' peaxiuu, eciiy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #i#HPartH#Pacu€Tsl MaccoBOM WM 00BEMHOM JOTU BBIXO/1a MPOIYKTA PEaKIIuU
' OT TEOPETHUYECKU BO3ZMOXKHOTO
#i#HPar#H##PacuéTol Macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH,

5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEIIECTBA

57 #HH##Par##H#Pacd€Thl ¢ HCTIOJIb30BAaHUEM MOHATUN «MaCCOBast J0JIsI», «MOJISIpHas

' KOHIIEHTPALIUA», «PACTBOPUMOCTH
#i#HPartH#HaxoxaeHre MoJIeKyISIpHON (popMyJIbl OpraHMUECKOI0 BELIECTBa 110
5.8 €ro IJIOTHOCTU U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTaB, UJIU 11O

MPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yriny6nenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






