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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyemMoe B ychnoBusAx AuddepeHurnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
IPOJIOJDKEHUST OO0YYEHUsI B OpraHU3aIusx MpodecCHOHATLHOr0 O0pa3oBaHUSs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATaIOIIUMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToB OOy4ueHHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e uH(pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEICTABICHUS O LENsX, COAEpKaHUM, OOLIel CTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIasl, KOTOpast npeycMaTpuBacT
olpejieNieHUe: MPUHIMIOB CTPYKTYPUPOBAHUS M IOCIEIOBATEIBLHOCTH
M3y4eHus y4eOHOro Mmarepuaia, KOJIWYECTBEHHBIX M KAaueCTBEHHBIX €r0
XapaKTEepPHUCTUK; IMOAXOI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHUH OOYyYarommuxcsi B
pamMKax HWTOTOBOM arrecTan B (opMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOI€HHOTO U3YUEHUS XUMHH:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHHne Y4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJICH U 3a/lau U3Y4YeHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPaAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSIThCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEHl B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHS
XUMHUSI Ha YpPOBHE VYIJyOJIEHHOTO U3Y4YEHHsS HANpaBl€H Ha pealu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(decCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3Mm wu3yueHHe mpeaMera «XHUMHS) OPUSHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHUWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax mpodeccuonanbHoro 0opasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CPEIHEro O0OIero oO0pa3oBaHUs
U3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCITUTAHUS W COIHMAIBHOTO Pa3BHTHs OOydYaromuxcs, Ha (GOPMHUPOBAHUE y HUX
OOIIENHTEIUNIEKTYaIbHBIX YMEHHM, YMEHHU paIlMOHATU3aNN y4eOHOTO Tpyla H
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMu TpeaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO H3YYCHHUS
SBIITFOTCS  YIUIyOJI€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHW3alliyd COJACPXKAHUS ATUX KYypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npuHATel nojoxkeHuss ®I'OC COO o paznuumsx 0a30BOTO W yriyOJIEHHOTO
ypOBHEH M3YUYEHUS MIPEAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHMH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUs TpeaMera. JTa CHCTeMa
3HAHMM TIOJYy4YaeT ONpeeiEHHOEe TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3ydeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
AJIEMEHTAaX W CBOMCTBaX WX COCJIWHCHWU HAa OCHOBE PACIIMPEHUS W YTITyOJICHHS
NPEJICTAaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKOW KMHETUKU
U TepMoauHaMmuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoanyeckoi
CUCTEMBl ~ XMMHMYECKHX  DJEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ o0pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUNIOB ~ peakuui  JomnonHseTcss  GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yNemnseTcs 0co00e BHUMAHUE BOIMPocaM 00 3JEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuii.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OIMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy U XapakTep JONOJHEHWA K oOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXKHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0biIoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. [lpu
M3Y4eHUHW TIpeJMeTa B JaHHOM Ccllydae akIeHT OyneT clelaH Ha OOIIHOCTh
METOJIOB MMO3HAHMSI, OOMTHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMUSI XMMUYECKOW  OpraHu3aluu  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM I H3yYECHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TIpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopa3oBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJbTYphl. Pemenue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mpeiroaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUpA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M e€ BeAylledl poiu B OOECICYCHHH
yCTOMYMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B  PELIEHUH  IpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEeBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHnn panoHaIbHOIO MPUPOJIONOIL30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJISPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUS XMUMHUYECKUX PEAKLUUH, O



XAMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO IMPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUW MJIs OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHWMHH, IJIsI OOBSICHCHHUS U
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOW3BOACTBECHHOM JEATCILHOCTH 4YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX IS TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SIBJIICHUH, HWMCIONIUX MECTO B
NPHUPOJIC, B MPAKTHUECKOU JIEATEILHOCTH U MIOBCETHEBHOM YKU3HHU.

B rmraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHETro OO0IIero oO0pa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
mpuoOpeTaroT TaKue MeJIN U 3a7a4H, KaK:

e BOCHHUTaHHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUU TMPUPOIBI,
YBOXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHUE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO U TIIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMI0O  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKIX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBLHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB Pa3yMHOTO TMPUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKONU KYJIbTYpPbl, TPHOOPETEHUE OTbITA OOIIECTBEHHO-
MOJIE3HOM YKOJIOTHYECKOMN JESITETbHOCTH.

OO6muiee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B HeJemIo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHuYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEJIMHEHUAX. Tumpl THOpUIU3ALMM aTOMHBIX oOpOuTane
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAaJIEHTHOU CBSI3U (OOMEHHBIM U TOHOPHO-
aKIenTopHbIi). TuUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBOWHAsE U TpouHas cBa3b. CrocoObI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bByrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CoeAuHEHUN. MoNeKynspHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYeCKUX BemiecTB. [loHATHe O
dynkimonanbHo# rpymme. ['omomnorus. ['omonorudeckue psasl. CuctemaTiieckast
HOMEeHKJaTtypa opranuyeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOeHHoCcTH U KiIaccu(UKAIUs OpraHUYecKuX peakiuid. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HX MPEBpaALICHUIA:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mIast popMylia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIHMHM 3aMElIeHUs, H30MEpHU3allni,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omwas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — AlKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSI3W, MoJUMepu3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U XMMUYECKUX CBOMCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKIMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBeHHBIE peakliMKi Ha TPOMHYIO CBs3b. CIOCOOBI MOJTyYEeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['oMONOruyeckuil psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH301a. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIIECHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOrOB
oensona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aNKUIBHBIX PpaJUKaIoB, KapOOKCHIIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIE Ta3bl. HedTh U €€ mpoucxoxkaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTajdOT€HAIIKAHOB C MAarHUEM WM IUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3MUYECKUX CBOMCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepoja ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJYUEHHUE OITHWICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndeckue coeMHeHUs.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOJAHBIE CBSI3M MEXAY MOJIEKYJIaMU CIHUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEILCHHS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3sM denoBeka. CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIbI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHUE abAETUI0B, KAYECTBEHHBIC PEAKIIMUA HA AJIbJACTUIBI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KUCIOT. BOmOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAsS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
1IEIIOYHOU CpEIE.

Kupsi. CtpoeHue, puznyeckre 1 XUMHUYECKHUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1mIesIo9HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yrieBoaoB. Knaccudukamus yrieBogoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. du3rueckre CBONCTBA M HaXOXJeHHE B Mpupojae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
IpyNI, CIOUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpumeHeHUe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JmakTo3a. BoccTaHaBnMBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmenenue. [lonmucaxapuasl: kpaxman,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3¢GUpoB 1eiuono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENIK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIHUpPTa B albJACTHJ HAa PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTA AUXPOMATOM Kalids (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pPAcTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmajia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHupThl U
¢denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A3o0Tcoaep:Kale OpraHudeckue coeIMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiiekyi, obmas ¢opmysa, U30MEpHsi, HOMEHKIATypa U (HU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anr(paTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Conu aNKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWJMHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHa U3
HUTPOOCH30IIA.

AmMuHOKUCI0TEL.. HoMeHknarypa u n3omepusi. OTAenbHbIe MPEACTABUTENN O-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJECHCAUA, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benkn kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOIH3, JCHATYpAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€lKH, pelIeHHEe SKCIHEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3zoTtconepxamme OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokOMOJIEKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJUMEPU3ALNH, CPEIHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
nonvdTHICHTepedTanaT). Y Tin3anus 1 nepepadboTka riacThka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpa3iiaraeMbie MOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOM  (OpPMYJIbI OpPraHUYECKOTO COEQUHEHUsT Mo Macce (00béMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaKk W TOHSATUH, NPHUHATBIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Martepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kimetka, opraHusM, JKOCHCTeMa, Owuocdepa, MeTadoImu3M,
HACJIE/ICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MAaTEPUAITBI U3 NCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHHU H
noaypoBHU. ATOMHBIe opOuTanu. Kinaccudukaius XuMUIeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe HSIEKTPOHOB 1O AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(UTYypaIlid HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW CBS3W: OOMEHHBIM U
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICUCTBUS.

BasieHTHOCT, M BaJleHTHBIE BO3MOXKHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemiectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALUU PaCTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3U4yHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienounas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. lIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMUSI.
Baxxneimme OKUCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPEICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO MHAMKATOPOB, M3YUYEHHUE BIUSHUS Pa3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEAKIMH W TIOJIOKECHHE XUMHYECKOIO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne H©HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEaKIUU C
METAJUIAMA W  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApPHUABI.
TonnuBHBIE IIEMEHTHI.

lamorensl. Haxoxknenue B Mpupoje, CrOCOObl MONydeHus, (Gu3udeckue u
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIUe
COeMHEHUs TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI TMOJTYYEHUS
KuCaopoja. PU3NYECKue U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUAbl. OKCUJIBI a30Ta. A30THCTas M a30THAas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COeIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiCTBa MeTaioB. [IpuMeHeHHEe MeTalIoB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl
MOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UHU.

Oo6mrast xapakrtepuctrka MeTawioB I[A-rpynmsr [lepuomnueckoi cUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUHN.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuii ©W KaJlblUW: TOMydeHHe, (U3HUECKHEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHECHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUSI.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro CoeAMHEHUH. AM@OTepHbIe CBOWCTBAa OKCHUAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [Tlepmanranat kaiausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYECKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl U conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIAaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeIU U €€ coenuHeHui. [lonydyenue u
NPUMEHEHUE MEJIU U €€ COCUHECHUM.

[uuk: nomydyeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenmne
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HMX IPEBpALICHUN:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOW (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA U Kejle3a C pacTBOpPaMH KHUCJIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUSA W ILUHKA C
pacTBOpamMu KHMCJIOT M ILIEJIOYEH, PELIEHUE HDKCIEPUMEHTAIbHBIX 3aJa4d [0 TeMaM
«lanorensr», «Cepa u e€ coenmuHeHUs», «A30T u (hochop U UX COCTUHEHUN,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecriedeHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHHUS M METOAOJIOTMA HAYYHOI'O HMCCIENOBAHUA.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIIIEH CpeAbl U €ro MOCIEACTBUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poiab XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe H00aBku. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
0eToH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra30B MO M3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuy, eciM OJHO U3 BEIIECTB JaHO B BHUJIE pacTBopa C ONpPeIeTIEHHOU
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHmdeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCIOJIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJIMU3, CUHTE3, KiaccuUKaIus, NEePHUOJUIHOCTb, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: MaTepus, MUKPOMHUP, MaKpOMHUpP, aTOM, DIIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, WJICATBHBINA Ta3,
¢du3nyuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorusi: kneTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOMbI, HYKIIENHOBBIE KUCIOTHI, (DEpMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
Martepualbl, CeJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAsi MPOMBIIIJIEHHOCTD,
dapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMU B OOIIECTBE TMpaBUJaMHM W HOPMaMHU TOBEJICHUS; HaJIU4ue
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaan3aiud 00pa3oBaTeIbHON NeATEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xIaHCKOro BOCIM TAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 33714, BBHITIOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAaOMIOJICHUH, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOT'O TTOBECHUS,

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TIpaBWJI 0€30MacHOro OoOpalleHus C BEHeCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TOCIEICTBUI M HENPHUSATHUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHuUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M  JAPYrHX BHIAX
JESTEIBbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTUE€ B PEIICHUM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYJIOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJAEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOjieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU A
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUM U MPEIOTBPAIIaTh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTM Y YMEHHMS AaKTHUBHO TPOTHUBOCTOSITH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3ALUMA: B €€ TI'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS /I aHAIN3a U OOBSICHEHUS SIBIICHUA OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npoosieM B peajJbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSIM TpyJa B pa3fUyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHSTHS, OTPaKaroIIue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
poLecc, CUCTeMa, Hay4YHbI (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHUBEpPCAJIbHbIE y4eOHbIe IEHCTBUS (MO3HABaTENbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHUKATHBHBIMU U  PETyJATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENu MAEATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS NIl OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHU;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuMUueckas Q(opMmysa, ypaBHEHHE XUMHYECKOMN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEeMCTBHS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCITIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI I (POPMHUPOBAHMSI TUIOTE3BI MO MPOBEPKE MPABMILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (PopMyIupoBaTh
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTHYECKUX 3a]a4, NPUMEHEHUIO Pas3InYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMauK (HAy4HO-
NOMyJsIpHAsl JUTEepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEepHETa), aHamu3upoBaTh MH(POPMAIMIO PA3IMYHBIX BUIIOB U (HOpM
IpeICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpadyKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAa4eCTBE CpPEACTBA Tpu paboTe C
XUMUYECKOW WH(MOpMalMel: NPUMEHITh MEXNpeIAMeTHbIe ((puU3nuecKue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3CHTALMEN PE3YyIbTATOB IMO3HABATEIBHON ESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alni y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HUCCIECAOBAHUN NMYTEM COTJACOBAHUA IMO3UIUKA B
X0J1e 00CYKJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISTH CBOIO MO3HABATEIBHYIO
JEeSATENbHOCTh, ONpenesss €€ Leau M 3aJa4d, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  alrOpUTM JEUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIEITEIIbHOCTH HA OCHOBE CaMoOaHajiu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oO0mero o0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUC
JUIS y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHUsI, YMEHHS U CITIOCOOBI JICHCTBUN
10 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHUM, BHUIBI IEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX ¢ XUMHEil. B
MporpaMMe IO XUMHUU MPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO ToJaM
W3YUYECHUS.

10 KJIACC

[IpeamerHble  pe3yabTaThl OCBOEHHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, YHEPTeTUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS] U OOIIEH KyJIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOILIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOUTANM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MoJeKya,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
Ipymmna, pajaudkan, CTPYKTypHble ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuveckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlUe OpraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MeHnneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPALICHUS DSHEPrUM MpPU XUMHUYECKUX pPEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aNMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTsl, opuentanTtsl | u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENBbHOCTA  YEJOBEKa, OOMMX  HAy4YHbIX MPUHIUINAX  XUMHYECKOTrO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (HOPMYJ OpraHUIECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMN U PACKpPhIBATH MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  TOCPEICTBOM  COCTaBICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNPEeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (OopMalbACTUll, aleTalbJAerua, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAWMHEHUSX (KOBaJE€HTHAs W HWOHHAas CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3uYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
QJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A()UPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEPXKIAaTh HA KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJaxX IMO3HAHUS — HAOJFOACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC onepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTEepUaIbHOIO EIUWHCTBA MHPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIIUNA C MCIOIb30BaHUEM (PUBHUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJIsI PUHATHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YIIE€BOJAOPOJAOB PA3IMYHBIX KJIIACCOB W
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynUpoBaTh I1I€b HUCCICAOBAHUSA, IMPEACTABISATh B pasIMdHOU (dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MPUPOJTHOMN CPelibl U JOCTHKEHHUS €€ YCTOMUYUBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHaJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MTPOMBINIJICHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIATH IICJIICHANIPABICHHBI TOMCK
XUMHAYECKOW MH(MOPMAIIUK B PA3TMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XUMHUYECKYI0 MH(OpMaIMIO, mepepadaTeiBaTh €€ M UCIOJIH30BATh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3a1aueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHWU HOBBIX MaTEpPHUAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHUsI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAILICHUS SHEPTUM NPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHYECKUX  SIBJICHUM;  COBPEMECHHBIC
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHUECKHE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacCHOM
WCIIOIb30BAaHUN BKHEHUIINX HEOPraHWUYECCKHUX BEIIESCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISBIATH XapaKTePHBIC NMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MX B3aHMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONMCAaHUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BEIIECTB M YPaBHEHUW XHMHUYECKHX  PpEaKIHil,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO Pa3JTUYHBIM IPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHUIO
CTENIEHEeW OKHCJICHUS JJIEMEHTOB, OOpAaTHUMOCTH, YYacCTHIO KaTajau3atopa u
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCU(pUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa JI.
W. MeHnpneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuonnueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«OHEPreTUYECKUE YPOBHMU», «IHEPIETUUECKHE MOIYpPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE MU BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAaHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3U MEXJYy HEOPraHWYECKUMH BEIIECTBAMHU C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

chOpMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peakluii MOHHOro OOMEHa MyTEM COCTABICHUS WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIui C yu4€TOM HUX DHEPreTUUECKUX XapaKTePHUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakluh B 3aBUCHUMOCTH OT pPa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKalue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX TTPOU3BOJICTB; II€J€CO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHSI COOTHOIIECHHUS PUCK-TIONTB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUM O METOJIaXx HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJbI — HAOMIOICHUE, H3MEpPEHUEe, MO/JICIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCIIEOBAHUU BEIECTB
U JUIS OOBSICHEHHS XUMHYECKUX SIBIICHHH, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMH W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAsT KOHUEHTPALIUS;
MAacchl BEIIECTBa WM 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIIMHM BEIECTB; TEIUIOBOTrO 3(deKkra
peaKiuyu; 3HAYEHHsS] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JUCCOIMAIMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
OPOJIyKTa pEaKUuu, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHUJIE PACTBOpA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMeEcH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBeNEHHWE  peakIuidi  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIUKATOPOB, H3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o Temam «Mertamisl» u  «Hemeramis») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAHUS, TNPEICTABIATH B
paznuuHoOi opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh M OICHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
JNEATENBHOCTU B LIEJISAX COXPAHEHHUS CBOETO 30POBBS, OKPYXKAIOWIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IlEJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
) AJIKaJIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTu4ecKue yrieBoaopoabl (apeHsl 8
P YPICBOZOPOLEI (aperiei) https:/m.edsoo.ru/d69df650
24 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
AIOTCHIPOUIBOMHBIC YIIICBOAOPONOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
3.1 Cruptsl. DeHon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 bubmorexa LIOK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoib 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 bubmmorera [TOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIsIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHoA bubmmoreka [{OK
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpa3zne 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
b K
1.3 XUMHUYECKUE PEaKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hewmerarmmbi 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTajLIbl https:/m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMUHA. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH
P ’ Bubmmoreka IJOK
1 MIPEACTABIIEHUE O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OPraHunYecKuX
CoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
yrEp ..( bubnuoreka [JOK
2 BO30YXIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriepoaa
XuMH4YEcKas CBA3b B
OPraHUYECKUX COEIMHEHHUSIX.
bu6mmoreka [IOK
3 MexaHu3Mbl 00pa3oBaHUS 1
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubnuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. byrneposa
Bunbl nzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. | bubnuorexa [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX




COEIMHEHUI

IIpencrasnenue o
KJIacCU(UKAIIUU U

bu6mmoreka [IOK

6 crcTeMatiecKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus 1 0000IeHNe bubmmoreka [{OK
3HAaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM ps,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

bu6mmoreka [JOK
11 npupojie. CriocoObl OJTydeHUS
https://m.edsoo.ru/259b0asSb
Y MPUMEHEHUE AIKAHOB
[uknoankansl: o0mas
¢dbopmMyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnuoreka [JOK
CTPOCHUA U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
MIPUMEHEHUE

n bubnuoreka [JOK

13 Pemrenne pacu€THbIX 3a7a4 Ha

https://m.edsoo.ru/bf84d8eb




OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITbI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIIUX
B ero cocraB. CuctemaTu3amms
1 00001IeHNe 3HAHW 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MoJieKkyn. CTpyKTypHas U LIUC-
TpaHC-U30MEPHS ATTKEHOB
dusndecKkrue 1 XHMUIECKHE
N bubnuorexa [JOK
15 cBolicTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl MoTy4eHHS U bubnuoreka [IOK
NIPUMEHEHUE AITKEHOB https://m.edsoo.ru/665dc058
[Ipaktuueckas pabota Ne 1 o
" bubnuoreka [JOK
17 teme "llosrydeHue sTuneHa u
. https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOUCTB
Peurenne pacu€THbIX 3a1a4 Ha
18 OIIpe/IeJICHUE MOJIEKYIISIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaJIueHbl: CONPSHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KYMYJIMPOBAaHHBIE.

OCOoGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a




XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

20 COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MMoJTydeHust U bubmmoreka [JOK
IIPUMEHEHNE AIKAINEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHU PSiJI,
obwas opmyna, Bu6nuoreka [IOK
22 HOMEHKJIaTypa, JIEKTPOHHOE U
https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJI, (pU3nYecKrue CBOMCTBA
23 XHUMHUYECKUE CBOMCTBA aJIKMHOB bubmorexa OK
https://m.edsoo.ru/23493a93
4 KauectBenHble peakuyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl OTy4eHHS U bubnuoreka [IOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o
26 YPaBHEHUIO XUMUYECKON Bu6nmorera [IOK
https://m.edsoo.ru/5db8e526
peakuuu
7 Cucremaruzanus u 00o01eHne
3HaHUM 1O TeMeE
ApeHbl: TOMOJIOTUYECKUH psl,
obmras ¢popmyina,
)3 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnuoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (pusuveckue cBoiicTBa
29 XHUMHYECKHE CBOMCTBA aPEHOB: bubnmoreka [JOK

PpCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4




30

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKuuy IPUCOCAUHEHNUS,
OKHCJICHUE TOMOJIOTOB OeH30I1a

bubmuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

bu6mmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOM
(hopMyIBI OPraHUIECKOTO
BeIlleCTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoObl mostyueHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaSI CBA3b Me)K}Iy
pa3.]'H/I‘-IHI)IMI/I KJ1accaMHu
YTJICBOI0POJIOB

35

Pacué€tsl no ypaBHEeHUsIM
XUMHUYECKUX PEAKIIUH.
CucreMmaruzanys 1 00o01eHne
3HAHHH 10 TEME

36

[Tpupoaueiii ra3. [lonytHbie
He(TsHBIC Ta3bl

37

KameHnHbIi1 yroJib v poIyKThI
ero nepepaboTKu

bubmuoreka [{OK
https://m.edsoo.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepadotku. [Ipumenenne
MIPOJYKTOB NepepaboTKH HePTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB




l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE

bubmuoreka [IOK

40
CTPOCHUE; peaKIUU 3aMEIEHUA https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoyueit Ha
raJIOreHIIPOU3BOAHBIE.
41 Bzaumoneiictrue
JIMTAJIOTC€HAIKAHOB C MarHUeM H
IIHHKOM
Cucrtemaruzanusa 1 0000I1IeHne
. bubnuotexa [JOK
42 3HAHUU 110 pa3JIeIy
" " https://m.edsoo0.ru/20e8922
YrneBoaopo bt
43 KounTponbHas pabota o teme bubnuoreka [JOK
"Yraesomopoas" https://m.eds00.ru/95¢9e298
[IpenenbHBIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSII,
obmias popMysa, CTpOeHUE
oy P bu6mmoreka [JOK
44 MOJIEKYJI, U30MEPHUS,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, Gpuznyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
bubmuoreka [JOK
45 MpeJIeIbHBIX OJJHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
bu6mmoreka [JOK
46 NIPUMEHEHHUE OJTHOATOMHBIX
https://m.edsoo.ru/484 100000000000
CIIUPTOB
47 IIpocTsie a¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUsl,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3NYCCKUX U
XUMHYECKUX CBOUCTB

MHOroaroMHbI€ CIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [{OK

48
¢bu3nvecKkre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

bubmmoreka [{OK
49 MPUMEHEHHE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
50 (hm3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIa
b K

51 XuMuyeckue cBoicTBa (eHola nommorexa 110

https://m.edsoo.ru/037ca5t9

5 CriocoObl OTy4eHHS U bubnuoreka [IOK
npuMeHeHnne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
henonnr"

54 CucreMaru3anus 1 0000IIeHUE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b
ANbJIEruibl U KETOHBI:

ANIEKTPOHHOE CTPOCHUE
55 KapOOHWJILHOU TPYIIIBI; bubnuorexa [IOK

TOMOJIOTHUYECKHUE PsI/IbI, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




AHBI[CFI/I[[BI 1 KCTOHBI:

. bu6mmoreka [{OK
56 ¢u3nvecKrue CBOMCTBA; peaKuu
https://m.edsoo.ru/c887425¢
MPUCOEAMHEHUS
Peaknun oxucieHus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnmnorera [TOK
P https://m.edsoo.ru/a393baa9
aJbJICTUA0B H KETOHOB
53 Crioco0bI moTy4eHust bubnuotexa [JOK
AJIBJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
bu6moreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
(bu3uvecKue CBOMCTBA
XuMHYECKHEe CBOMCTBA
61 MPEeAeIbHBIX 0JHOOCHOBHBIX bubmorexa OK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0OeHHOCTH CBOICTB
& MYpPaBbUHON KHUCJIOTHI. bubnuorexa [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCcoOEHHOCTH CBOMCTB:
HENpeeIbHbIX U
apoMaTH4YeCcKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITeJ'H/I BBICIIHUX
Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/83a08773




IToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTyueHust 1

65 pUMEHEeHHEe KapOOHOBBIX bubmmorexa [TOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxuble 3¢upsr:

66 TOMOJIOTUYECKHUM psJl, oOras bubnuotexa [JOK
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIcTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHOU (POPMYJIBI
OpPraHWYECKOI0 BEIECTBA
[TpakTrueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/4866711b
kucioThl. CroxHbie 3pupbr"”

Kupsr: ctpoenue, (‘I')I/IBI/I‘ICCKI/IC BuGmiorexa LIOK
70 Y XMMUYECKHUE CBOWCTBA
https://m.edsoo.ru/al9¢5bH98
(ruaposin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIepXKalIuX OCTaTKU bubnuoreka [JOK
HENPEACTbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
kucnoT. XKupsl B mpupojie

72 Mpb11a KaK COJIM BBICIIUX Bubmmorexa LIOK

https://m.edsoo.ru/3c566565




KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. [lonstue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)

T'eneTuueckas cBsI3b
YTJIEBOJOPOJIOB U

bu6mmoreka [{OK

73
KHUCIIOPOZCOIEPIKAIIUX https://m.edso00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKINi

75 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HAHHH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJIOB U KJIacCU(pHUKAIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
TOJIMCaxapy bl )

Mounocaxapunsl: GU3HUECcKUe
N P ¢ bu6mmoreka [JOK
77 CBOMCTBA U HAaXOXICHUE B
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue riIroKo36bI, €&
bu6mmoreka [JOK
78 3HAYCHHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITSIIBHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO34. bubnuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384€e7
MIPUMEHEHHE TUCAXapUI0B

20 [Tonucaxapuapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

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




XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKyCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
2 OIpEAENICHUE JIOJIM BbIX0O/1a bubnuorexa [JOK
MPOAYKTa PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOXKHOTO
23 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO pa3aeny https://m.edsoo.ru/08d4364c
KounTponbHas pabota no teme
84 "Kucnopoaconepxamue bubamorexa LOK
P P " https://m.edsoo.ru/42c6678e
OPraHUYECKUE COCTMHEHUS
AMUHBL: KITaccupuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, nzomepus Bubnmorexa [IOK
PMYTId, Py, https://m.edsoo.ru/efa7ebca
HOMEHKJIATypa U (PU3NUECKHE
CBOMCTBA
26 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOEHUE aHWIINHA,
bubmuoreka [JOK
87 0COOCHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
bubmuoreka [JOK
88 pUMEHEHHE alln(aTHYECKIX
https://m.edsoo.ru/eal 38763
aMUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3ndecKre

https://m.edsoo.ru/d1773e80




cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

bu6mmoreka [IOK

90 OMOJIOTHYECKOE 3HAUCHIE
https://m.edsoo.ru/77df705a
amuHokuciior. Cuares u
TUPOJIN3 TIENITUIOB
91 benku xak npupoaHbIe bubnuorexa [JOK
MIOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.edsoo.ru/429e¢9899
. bubnunoreka IJOK
92 XUMHUUeCKHEe CBOIiCTBA OEIKOB 1
https://m.edsoo.ru/6237306d
A3zoTcoaepxalime
TETEPOLUKITHIECKIE
bu6moreka [IOK
93 coenuHenus. HykiaenHoBbie
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOEHUE U
OunosiornuecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenune skcnepuMeHTaIbHBIX
bu6mmoreka [JOK
94 3a7a4 110 TeMe
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHu4ecKue coeAMHEHU"
[IpakTuueckas paborta Ne 5.
95 Pemenne skcriepruMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3{df6
OPraHM4YeCcKUX COCTMHEHUMN"
KonTponsHas pabota o Teme
96 " A3oTcoaepKaliie bubmorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUEe COCAUHEHUS
97 OCHOBHBIE TOHSATHUS XUMUHU bubmuoreka [JOK




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpPU3alus 1

https://m.edsoo.ru/7aa63ebd

MTOJIMKOHACHCAITUS

08 IInacTmacchl. YTunauzanus u | bu6mmoreka [{OK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypallbHbII

99 CUHTETHYECKUE KaydyKH. 1 bubmmorexa [TOK

https://m.edsoo.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.edsoo.ru/5963a601
CHEIUaTFHOTO HA3HAYCHUSI
[TpakTuueckas padota Ne 6.

101 Pemenune skcnepuMeHTaNbHbBIX | bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IIJJACTMACC U BOJIOKOH"

O60011eHne 1 cucTeMaTu3alus

102 M3y4YEHHOTO MaTepuaa o Teme 1 bubnuorexa [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22ble8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TIPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SITIED. | bubmmoreka [{OK
XuMu4eckui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
) CrpoeHue 3IIeKTPOHHBIX 000JI049eK | bubnnorexa [JOK
aTOMOB, KBaHTOBBIC UHMCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaecknx 1 bubmuotexa [JOK
AJIEMEHTOB (S-, p-, d-, f-3meMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenne 31eKTpoHOB 1O | bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAIIUU aTOMOB
P Puryp bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHBbIC KOH(PUTYpAIIUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
bubnuoreka [JOK
7 anemenToB /. 1. Menaeneena, CBSI3b C 1
N N https://m.edsoo.ru/16957¢01
COBPEMEHHOU TeOpUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927




CucreMaruzanus u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

pacTBOpEHHOrO BelecTBa", "MosIpHas
KOHLIeHTpauus"

9
o TeEMe https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Bopoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€HTHBIE
1 BO3MOYKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYIN C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM
2 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIVMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonaTHE O AMCHEPCHBIX CHCTEMAX.
bu6mmoreka [JOK
14 [IpencraBienue 0 KOJJIOUAHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE paCTBOPBI: HACBIILICHHBIE U
bu6mmoreka [JOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannorugpatsr
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnorexa [JOK
pacTBoOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM
17 MMOHATHH "MaccoBas A0 bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4




13 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHast paboTa mo Temam
"Crpoenue atoma. [lepuoauueckuii
20 3akoH u [lepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanuss XuMuueckux peakiuia
B HEOPTaHMYECKOW U OPraHUYECKON
71 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEILECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIpEeBPALEHUS SHEPTUU TTPU
XMUMHUYECKUX PEaKIHIX
Tennossie 3 (HEKThI XUMUUYECKUX
. bu6mmoreka [JOK
22 peakuuii. Tepmoxummuyeckne
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHEHUSIM
. bu6mmoreka [JOK
23 XUMHUYECKUX PEaKIuil 1
https://m.edsoo.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peakiuu, eé
24 3aBHUCHUMOCTD OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl
25 ['omMoreHHbI€ ¥ reTeporeHHbIE PeaKun
26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOPOCTh XUMHUYECKON peakiuu"

OO6patuMmbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHUMHUYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[Ipaktuyeckas padora Ne 2 o reme
" bubnuorexa [JOK
28 Brusinue pa3myHbIX GaKkTOpOB HA
" https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
DNEKTPOTUTHIECKAs JTUCCOIHAIIHSI.
p bubmmoreka [{OK
29 CunbHbI€ U ci1abble AJIEKTPOJIUTHI.
https://m.edsoo.ru/5f766bdf
Cremnenp IUCCOLUALINA
Honnoe npousseaenue Boapl. Cpena
30 BOJIHBIX :CTBO oB. Boiopo Hbfﬁ Bubnmorexa [IOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokaszatens (pH) pactBopa
I'maponns coneit. Peakuu,
bu6mmoreka [IOK
31 MPOTEKAIOIIKNE B PACTBOPAX
https://m.edsoo.ru/09d5a9bd
3EKTPOJIUTOB
[IpakTrueckast padota Ne 3 o Teme
" bubmuorexa [JOK
32 XUMHUYECKUE PEAKIIMU B pacTBOPaX
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
. bu6mmoreka [JOK
33 peakuuu. BaxkHeiie okucaureny u
https://m.edso00.ru/56226060
BOCCTaHOBUTEIHU
34 MeTo1 3eKTPOHHOTO (JIEKTOHHO- bubnnorexa [JOK
HOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEILIECTB https://m.edsoo.ru/93fb97d2
bu6mmoreka [JOK
36 Pemenue 3an1a4 pa3inyHbIX TUIIOB
https://m.edsoo.ru/5a859d16
37 Pemenue 3ana4 pa3anyHbeIX TUIIOB bubnunoreka [JOK




https://m.edsoo.ru/5afa265d

18 Cucremaru3zanus u 00o0IIeHne 3HaHUN bubmmorexa [IOK
1o reMme "XumMuueckue peakuun” https://m.edsoo.ru/c161eb85

19 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Tepuoandeckoit cucTeMe XUMHUECKHUX

bubmmoreka [{OK
40 anemenTtoB JI. 1. Menneneena u
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®u3nYeCKre CBOMCTBA HEMETAIIIOB
AmtoTponusi HeMETauIoB (Ha IpUMEpe
bu6moreka [IOK
41 KHCJIOpoJia, cephl, hochopa u
https://m.edsoo.ru/ef92c91c
yriiepojaa)

4 Bonopon: nonyaenue, puznueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxOXEHKUE B IPUPO/IE,

43 crocoObl MoJTyueHus, PU3nIecKue u Bubnmorexa [IOK

YACHIL, https://m.edsoo.ru/4e223795
XMUMHYECKHE CBOIMCTBA
l'anorenoBonopoasl. Baxunelmue
bu6mmoreka [JOK
44 KHUCJIOPOJICOJEpKAIIIE COSCAMHEHUS
https://m.edsoo.ru/6b3255e6
raJloreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHOCOOBI OJTYYEeHHSI TaJOTECHOB. bubnnorexa [JOK
IIpuMeHeHne TajJoTeHOB U UX https://m.edsoo.ru/6971aca4
COCIMHEHUI
IIpaktuyeckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 SKCIIEPUMEHTAIIbHBIX 33Ja4 110 TEME

"["anorexs!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MPOMBIIIJIICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47 .
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa u 030Ha

bubnuorexa [JOK

48 Oxcupl U NEPOKCUIBI 3
https://m.edsoo.ru/5c¢8816a0
bubmmoreka [IOK

49 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJIE€HUE B IPUPOJIE,
P PP bubmmoreka [{OK
50 CHOCOOBI OJyYeHUs], PU3NYECKUE U
. https://m.edsoo.ru/46afael 6
XUMUYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBonopo, cyabdumbt
POBOAOPOZ, CYbpHA https://m.eds00.ru/7c¢875999
Kucnoponconepxanme coefuHeHUS
P P N N bu6mmoreka [IOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[Ipaktuueckas padota Ne 5. Permenue

53 SKCIEPUMEHTAIBHBIX 33714 10 TEME bubmmorexa [TOK

" P . i[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
ABOT: HaXO0XJEHUE B PUPO/IE,

54 crocoObl MoJTydeHus, PU3nIeCcKue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIbI
Kucnopoaconepxariue coequHeHUs

P P . . bubnuoreka [JOK
55 azota. OcCOOCHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCIJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuoreka [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059




docdop: HAXOKAECHUE B IPUPO/IE,
crocoObl NOJTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. @ochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 docdo c(ci)) e(bxcz ne kucinotel. Coyn bubmmorexa [HOK

P Z\[, prRatl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaeHuit. ochopubie yrnoopeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bu6moreka [IOK
60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3ot u pochop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTM(UKALINH; bubnuoreka [IOK
(bu3UYeCcCKre U XUMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcun yraepoaa(Il), oxen

62 e I:)y:l(“];;) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [TOK
YHICPOAAEY), Y https://m.edsoo.ru/dba58adf
coJIH

bu6mmoreka [JOK
63 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edso00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
P A pHpon bubmuoreka [JOK
64 CHOCOOBI OMy4YeHUS, PUINYECKUE U
. https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcup kpemuausi(1V), kpemHueBas bubmuoreka [JOK
KHUCJIOTa, CUITUKATHI https://m.edsoo.ru/3170e7b1
bu6mmoreka [JOK
[IpuMeHeHne KpeMHUS U €ero
66 https://m.edso0.ru/393cdac0

coeguHeHuil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIA

67 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmotexa [IOK
Aatp https://m.edsoo.ru/b624£801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUMA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponsHas pabora no teme bubnnorexa [JOK
"Hemeramnbsr" https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnnorexa [JOK
paboThHI, KOPPEKITUS OMIUOOK https://m.edsoo.ru/2b7e9510
ITonosxenne MeTajliIoB B
[Teprnoandeckoit cucTeMe XUMHUECKHIX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
' p https://m.edsoo.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mwme ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [[puMeHeHne MeTaioB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIIIOB https://m.edsoo.ru/42b872e3
bu6mmoreka [JOK
74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUN PSII HAIPSDKEHUI
P P P bubmuoreka [JOK
75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHHUS
https://m.edsoo.ru/94eb377a
METAILIOB
OO1ast xapakTepucTUKa MeTayioB [A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c¢26b3




XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
IPOCTBIX BCIICCTB U UX COCIII/IHQHI/Iﬁ

O6mas xapakrepuctuka MmetayioB [TA-
rpynnsl Ileproanyeckoi cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u

bubmmoreka [{OK

77 .
KaJIbLIM: TIoJTydeHue, pusndeckue u https://m.edsoo.ru/7¢c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
78 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
79 AIOMUHWM: TIOJTydeHue, Gu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOWMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmpoTepHbIe cBOWCTBA OKCHIA U
20 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUAHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenune 3ana4 pa3auyHbIX TUTIOB
[Ipaktuueckas padota Ne 7. Permenue
bu6mmoreka [JOK
82 SKCIIEPUMEHTAJIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Meranibl II1aBHBIX TOATPYIIIT
OO1as XxapakTepUCTUKA METANIOB
23 no6ounbIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
du3nuecknue 1 XMMUYECKHE CBOMCTBA
N bubmuoreka [JOK
84 XpOMa U €ro COEUHEHUH, UX
https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
85 Baxwuerimme coenMHEHNsI Maprasia. bubnunoreka [JOK




[Tepmanranar kanus, €ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

duznueckue 1 XUMHUYECKUE CBOUCTBA

. bubnuoreka [JOK
86 xeinesa U ero coenquHenuil. [lonyuenue
https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
DU3NYECKUE U XUMUYECKUE CBOMCTBA
" . bubnuorexa [JOK
87 MeIU U €€ COCTMHEHHM, UX
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
28 IIUHKA ¥ €T0 COSAMHCHUM, UX bu6moreka [IOK
NpuMeHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
[IMHKA
[IpakTueckas padota Ne 8. Pemenue
bu6moreka [IOK
89 AKCIIEpUMEHTAJBHBIX 3aJ1a4 10 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertasibl TOOOYHBIX MOATPYIII
bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://m.edsoo.ru/a8b83d83
O06o01enre U cucTeMaTru3arus
bu6mmoreka [JOK
91 HM3y4YEHHOTO Marepuaia o Teme
" " https://m.edsoo.ru/e91fe975
Mertanbl
9 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Metasuibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumuu B o0ecrieueHnn
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bubnunoreka [JOK

Ilonstue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080fe1f0




Hayunble IpuHIKIIBI OpraHUu3anyuu

95 XMMHMUYECKOTO ITPOU3BO/ICTBA. | bubmuoreka [IOK
[IpombltieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE

96 OKpYXaIOIel Cpeibl U ero 1 bubmmorexa [TOK

pyxatot ped https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA. | bubnnorexa [JOK
JlexapCTBEHHBIE CpPEACTBA https://m.edsoo.ru/a6552721

08 Xumus nmuiy. Poibs xumun B 1 bu6moreka [IOK
00ecTeueHnH MUIIEeBON 0€30TTaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHelue

bu6mmoreka [IOK
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
https://m.edsoo.ru/61e69003
MaTepuabl
XHUMHS B CENBCKOM XO3SICTBE.
bu6mmoreka [JOK
101 Opranuueckue 1 MUHEpaJIbHbIE 1
https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucreMaru3anus 1 0000IIeHNE 3HAHUI 1 bubnuoreka [JOK

10 TeEME https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, HWOH, MOJIEKYIa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATEITEHOCTb, CTCTICHb OKHUCIICHUS,
XMUMHUYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOuTaneil, KpucTaJIMueckas pemeéTka, MOJjb, MOJISpHAs
Macca, MOJIAPHBIA 00BEM, MOJIApHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AMCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNINaA, paJWKall, W30MEphI, CTPYKTypHas
dbopmyna,  wm3omepuss  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOJIbI,
KHCJIOPOJ- M a30TCOJIEpIKAIINE COCTUHECHHUsS, OMOJOTUYCCKH aKTHBHBIC
BelecTBa (yrieBOIbl, JKUPHI, OCIKH), MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS, KPEKUHT, PUPOPMHUHT, THITHI
XUMUYECKUX pEaKIuii (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJIOTEPMHUYECKUE, PEAKIIMA MOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIC,
oOpartumble ¥ HEOOpAaTHUMBIE), PACTBOP, IEKTPOIHTHI, HEIJICKTPOIIUTHI,
ANIEKTPOIUTUYECKAST TUCCOIMAIINS, CTEIICHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb, 3JICKTPOJIU3, CKOPOCTh XHMHYECKOW  PEaKIuH,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XHMHYECKOTO CTPOEHHUS OPraHUuYCCKUX
Beuects A.M. byriepoBa, Teopusi 3JIEKTPOIUTHYECKON IHMCCOLMALINH,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHMUS NMPUUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIEC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaxunﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3daKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEJCHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MECTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX IPEBPALICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TIOHSITUSIMH U TIPEICTaBICHUSIMHU
IPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO CAIUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKMX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckKux |

HCOPraHn4CeCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYN HEOpraHHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHUW4YeCKUE BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTEIIeHEH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHATHUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU




CchopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpylIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPaBHCHHS XUMHUYECKHX

peaKkuyil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUit

7.2

YPaBHEHUS PEaKUHUM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIEHHBIE
YpaBHEHUS peakluii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (HAa TMpUMEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYeCKUX COEIUHEHUH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBSA3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECCTB COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUHN XUMUYECKUX peaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
TpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, TUIPOKCUIbI, COJIH;
YIIEBOJAOPOIbI, TPOCThIE 3(DUPBI, COIUPTHI, (EHOIIBI, aTbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE A(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)
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ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIIWMYHH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakuuu, €CiInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC paCcTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXO/1a MPOAYKTa PEAKLIUU

10.3

TEeTI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA
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Bianenue cucreMoil 3HaHMM O METOJAaX HAY4YHOI'O ITO3HAHHUS SIBICHUHI
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIECI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCGI{HGBHOP’I KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII SKCIEPUMEHTAIbHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3UPOBAHUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHsS TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJydeHHE W W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH  YIJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPraHWYECKHUX BEIIECTB) C COONIIOJCHHEM IPaBHII
O0e3omacHoro  oOpamieHHss ¢ BemeCTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuyHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISATH IEIEHANIPABICHHBIN MONCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaruu, cetb MHTepHeT U
Ipyrue), KPUTHYECKH AaHaJM3UpOBaTh XHUMHUYECKYI0 HH(OpMAaIuIo,
nepepalaTbiBaTh €€ M KCIIOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHOMN

y4eOHOiIl 3a1aueit
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CchopMHpPOBaHHOCTh ~ yMEHHUsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU YEJOBEKa,
CBSI3aHHOW C mepepabOTKOM BemiecTB; Cc(HOPMUPOBAHHOCTh YMEHHUH
OCO3HaBaTb  OINACHOCTb  BO3ICHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOU
JOMYCTUMOM KOHILIEHTpAalluM, W TOSACHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpOCHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX
35eMeHTOB. OcOOEHHOCTH CTPOEHHUS SHEPTETUUYECKUX YPOBHEW aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXJEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmpica [lepuogmueckoro 3axkona .M. MenneneeBa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH [0
MepuoiaM | rpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1IEKTPOOTPUIIATETLHOCTD. CTENEHb OKUCIECHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3zoBaHus. MeXMOJEKYIIpHbIEe B3auMOoeCcTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. Tumbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knaccubukamwss ~— XMMHAYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMu4YecKuX peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

OOpatumble peakuuud. XuMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMUUYECKOTo paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuanms. CunpHble U ciaOble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, mIcCJIO4YHasd. CreneHb

nucconuanyu. Peaknuyu HOHHOTO 0OMeHa

1.10

Iunponus coneii. MonHoe mpousBeaeHue Boabl. Bomopoanslii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HN0OJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBeneHue BelEeCTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOTO Oatanca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coequHennii. HomMeHkinaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJIOB (HATpPUM, Kalauil, KaJdbLUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€lIe30, MeAb) U HX coeauHeHuid. OOme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOMCTBA BaXXHEUITUX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )
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I'enermueckas CBSI3b HCOPraHn4YC€CKX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnid. KauectseHHbie

PEAKIIMKU Ha HCOPraHMYCCKUC BECIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOPpHUU XUMHNYECKOT'O CTPOCHUA OpPraHUYCCKUX
coenuHennii A.M. BytiepoBa. YTiepoJaHbIi CKEJIET OpraHUYeCKONW MOJIEK YJIbI.
KpaTtHOCTh XUMHUYECKOW CBSI3U. S- WU P-CBSI3H. sp3-, sp2-, sp-TUOpUAM3ALIUN
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTpoenust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumonampHOM  rpynme.  OpueHTanuoHHBIE AP HEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHuyeckux BemiecTB. Homenkiartypa
OpraHUYECKUX COEIMHEHUN (CHUcTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB
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CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiinieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, TI'OPCHUC. HOJ'Iy‘ICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankenbpl. XMMUYECKHUE CBOMCTBA: peakiun nMpucCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUE, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropeHusd, OKHUCJICHUA U
IMoJIMMEpHU3allu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alIKaJHMEHOB: pCakiun MNpPUCOCANHCHUA

(I‘I/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCpPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Ankunbl. XMMUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS (Talor€HUpPOBaHUE,
THIPUPOBAHUE, THApATALUs, THAPOraJOreHHUPOBaHUE) KaK CHOCO0 MOTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUIsl CBAPKU U PE3KU

MCTAJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA
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Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoeinHeHusl (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMUYECKHX CBOMCTB crTuposia. [lomumepusaius crupoia.

CriocoObI MoTy4eHHs! ¥ IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOreHOBOJOPOJAMH  KaK  CIOCOO0  MOJIydyeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHosa: peakuust OpOXKEHHs TIIIOKO3bI, THApATAIlUs >STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckne cBoWcTBa (eHona (peakuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, opomom). [lomyuenue dhenomna

3.12

Anbreruapl. XuMUYeCKHe CBOMCTBA MpPENENbHBIX albIETUIOB: THAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakiuusi «CcepeOpsHOTO
3epkaiiay, B3aumozeicTBue ¢ ruapokcuaoM menu (II). Tlomydenue mpenenbHBIX
aNbJIETUJIOB: OKHCIEHUE CIUPTOB, THUApaTalus aleTwieHa. ALETOH Kak

MMPEACTABUTECIIb KETOHOB. OcobenHocT PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX Kuca0T. OCOOEHHOCTH XUMHYECKUX CBOMCTB MypaBBPIHOfI KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue NpCACIbHbIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble >¢puppl ¥ kupbl. CrnocoObl MOJNy4EHHUS CIIOKHBIX 3(HUPOB.
OO6patumMocth peakiuu stepudukanuu. [IpuMmeHeHHe CcnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHO NpOMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
IJIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBONCTBA >KHUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHME, XMPOB KakK CHocod
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiimn C Yy4aCTUCM CIIMPTOBBIX H




QIBJICTUHON TPYII U MOJIOUHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukored. CTpoeHHE MaKpOMOJIEKYII
Kpaxmajla, TIJIMKOreHa WU Leunono3bl. dusndeckue CBOMCTBA KpaxMmana MU
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THJIPOJIN3, KauyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: THAPOJIM3, IOIy4eHHE
¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKHE OCHOBAHHS: PEAKIIMU C BOJOU, KHUCIOTAMH,
peakiusi TOpeHHs. AHUIWH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMU, OpPOMHOM
BOJOW, oOkucieHue. llolyueHMe aMMHOB QJIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIECBOJI0POI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KakK aM(pOTEpHbIE OpraHUYECKUe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa O€JNKOB: TMIPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTpPyKTypa HOJIMMEPOB. 3aBUCHUMOCTH CBOWMCTB IMOJUMEpPOB OT
cTpoeHuss MoJjekysd. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIliil U TMOoJuKOoHAeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

###PartH# nenTndukanms OpraHUIeCKuX coequHeHui. Pemmenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIUICCTB

3.20

I'enernueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsl B TIOBCEAHEBHOW >Kn3HH. IlpaBuia Oe3ormacHON pabOTBl C €IKUMHU,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XUMHUHU

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE X039HCTBO. XUMUS B
IPOMBIIUIEHHOCTH. XHMMHUSl U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (IpUPOIHBIE

HCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnenctsus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (GIopbl U (ayHbl OT
XUMHYeckoro 3arpssHeHus. IIpoGirema OTXOJ0B M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrUuu

4.4

O6I.L[I/Ie NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocobax MOJIY4YCHUA XUMHYCCKHUX




BEILLECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekino M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiuienHass  opranudeckas  xuMusd.  Cplpp€  an8  OpraHudecKoiu

MPOMBIIIICHHOCTH
5 HHHPar### Tunbl pacyETHBIX 38129
###Par#H#Pacu€Tpl Macchl BellecTBa WM 00bEMA Ta30B 10 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BELIECTB
5.2 ###Par####PacuéTel TeroBoro 3pdexra peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOIIEHUN T'a30B IPU XUMUYECKUX PEAKIIUIX
5.4 ###Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET IPUMECH )
55 ###Par#H#PacuéTpl MaccOBOM MM 0OBEMHOM JTOJIM BBIXO/1a MTPOTYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOKHOTO
###PartHt#PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PaCTBOpA C OMPEIECTEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacy€Thl C UCMOIB30BAaHUEM MOHATUH «MACCOBAas JOJIS, «MOJISIpHAs
' KOHLIEHTPALUA», «PAaCTBOPUMOCTE)
###PartH#HaxoxneHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHus




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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