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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHUHM Ha YpOBHE CpeAHEro oOIero oopa3oBaHUsA
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumny, TpedboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOI oOpazoBaTeIbHON IPOTrpaMMBbl CpeaHero o011ero
obpazoBanua(POIl COO), npencraBiaeHHbIX B DeepaqbHOM rOCyJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepanuy, peaqu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJNIOKeHHH «Crparermn pa3BuTus BocnuTaHus B Poccuiickon
@epneparuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsSI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaXXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, pealn3dyeMoe B YCIOBUAX AU(PDEpEeHIIMPOBAHHOTO,
npoduibHOr0 00yYeHHs, MpU3BaHO obOecmeunTh 00Ie00pa3oBaTeNbHYI0 |
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAMMYIO IS
aJlanTalky uX K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU B COLMYME, a TAKXKE IS
POJOJKEHUsT O0y4YeHHUs] B OpraHu3anusax MnpodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCIUTLINH.

B nporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0O  WHTEPHPETALMI0 B  COOTBETCTBHM C  OCHOBOINOJATrarolIMMU
nonoxkeansimu  GI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJeH, Ccoaep KaHus,
pe3ynbTaToB OOy4eHHs M TpeOOBaHMN K YPOBHIO MOJATOTOBKH BBIIMYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCSI CJICYIOIIME BBIMNOJIHSAEMbIE MPOTPAMMON IO
XUMUH PYHKIIMH:

e HMH(QOPMAIMOHHO-METOJNYECKAsl, peaau3anus KOTOpOH oOecreurBacT
MOJIydYeHHE NPEACTaBICHUS O IeNIX, COAEpKaHWUHU, OOIlel cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yUAIOLIUXCSl CPEICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIA, KOTOpas MpeayCcMaTpUBAET
OTpeJeNieHHe: MNPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEePUCTUK; MOJIXO0J0B K (OPMHUPOBAHUIO COAEPIKATETBLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa3oBaTENbHBIX JOCTIKCHUN OOYdYalOIUXCS B
paMKax WTOTOBOM aTrTecTaluu B (OpMe E€IWHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriyOJa€HHOTO U3YYEHUS XUMUU:



e YCTaHAaBIMBAaCT WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUISE W3Y4YeHUS] B paMKax OTACNIbHBIX Mpoduiieid, mpeaycMaTpuBacT
pacnpeneseHue M CTPYKTYPUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
coJiep>KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JA€T IpHUMEpPHOE pachlpeleieHrue y4yeOHOro BpPEMEHH, PEKOMEHIyeMOTro
JUTSL U3yYCHUS OTACIIBHBIX TEM;

e TMpejUiaraeT TMPUMEPHYIO TOCIEIOBATEIBbHOCTh H3YUYEHUS Yy4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHMIO LIeJIel U 3a]a4 U3yUYeHHUs MpeameTa
Ha yriyOoJEHHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpemHero oOmiero o00pa3oBaHUs, COAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOMN
MPOrpamMMBbl CpEeIHEro o0111ero o0pa3zoBaHuUs (JIMTYHOCTHBIX,
METaNpEeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYaromerocs IO OCBOCHHIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM IO3UIMAM B MporpamMMe MO XUMHUHU IPEayCMOTpEHa
PEEeMCTBEHHOCTh C OOy4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMmoil MO XUMHUHU
00s13aTeNIbHON (MHBAapUAHTHOW) COCTABJISIONIEH COJEp)KaHUsS y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapMAaTUBHOM COCTaBIISIOLIEH,
KOTOpas JO0JDKHA ONMPENEIsIThCS B COOTBETCTBUM C HANpPABICHUEM KOHKPETHOTO
npoduiist 00yueHus.

B coorBercTBUM ¢ KoOHUentyadbHbIMU mnoJiokeHusmMu PIOC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
muddepeHupoBaHHOTO OOyYEHHSI Ha ypOBHE CpeIHEero oO0miero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYIIyOJEHHOTO M3Yy4YEeHMs] HANpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX W3yYCHUS CHECIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILIMH B By3axX M OpPraHU3aIUsAX CPEIHETr0 MPodecCHOHATBEHOTO
oOpa3zoBaHusg. B 93Toil cBsi3M M3ydeHHE MpeaMeTa «XHUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  pacliupeHue U  yrayOJeHue TEeOopeTUYECKOW U
MPAKTUYECKON MOJATOTOBKM OO0YYArOUIUXCs, BHIOPABIIUX OMpPEAeAEHHBIN MPpoduilb
0oOy4eHHsI, B TOM YHUCJIE C NEPCIEKTUBOM MOCIEAYONIEr0 NOJIYYEHHUS] XHMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoanus. Hapsigy c atum,
B cBere TpedoBanuii PI'OC COO Kk mninaHUpPyeMbIM pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIiiero o0pa3zoBaHUS
U3ydeHUe TmpeaMeTa «XUMHS» OPUEHTHPOBAHO TakKe Ha peHieHUe 3aaad



BOCIHTAHUSA U COLUAIBHOTO PAa3BUTHS OOydaroummxcs, Ha (popMHUpOBaHUE Yy HHX
OOIIEUHTENIEKTYaIbHBIX YMEHUHN, YMEHUH palMOHATU3aluu y4eOHOro Tpyaa |
OO0OOIIEHHBIX  CIOCOOOB  JIEATEIBLHOCTH, HMEIOMIMX  MEXKIUCIUIUTMHAPHBIH,
HAaJIPEIMETHBIA XapaKTep.

CocraBistomiuMu npeameTa «XUMHs» HAa YPOBHE YIIIyOJIEHHOTO M3y4YEHHUS
ABIIAIOTCS  yIUIyOn€HHble Kypcbl — «OpraHudeckas xumus» U «OOmas u
Heopranuyeckas XxuMmus». [Ipu onpeneneHnn nMoaxoa0B K 0TOOPY U CTPYKTYpHOM
OpraHu3allid COAEp>KaHUA STUX KYypCOB B NpPOrpaMMme MO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o pazauuusax 0a30BOTO W yrIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHsS» COCTaBIIIET COBOKYIHOCTh NPEIMETHBIX 3HAHMU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3YyUEHHS MpeaMeTa. JTa CHUCTeMa
3HAHMM TMOJy4YaeT ONpeNeIEHHOE TEOPETHUYECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrMYECKOrO
Matepuana. Tak, Ha YriayOJI€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAQUMUTEIBHOTO YBEJIMYEHUS OOBEMAa 3HAHMM O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBaX HMX COCJWHEHUU HAa OCHOBE PACIIUPEHUS U YTIyOneHHs
MPEICTABICHUNA O CTPOCHUM BEUIECTBA, XMMUYECKON CBS3U U 3aKOHOMEPHOCTSX
POTEKaHUsI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETUKHU
U TepMOIWHAaMUKU. M3ydeHune mnepuoandeckoro 3akoHa u Ilepuoandeckoi
CUCTEMBbl ~ XHMHYECKMX  DJIEMEHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOECHUU aToMa. XUMHUYECKas CBSA3b
OOBSCHSAETCS C TOYKU 3PEHUSI IHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TakXKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yudenue
TUIIOB ~ peakuui  JOomojHseTcss  (GopMupoBaHHMEM  MpEACTaBICHUN 00
AIIEKTPOXUMHUYECKHUX MPOIECCaX U DJIEKTPOIU3E PacIsIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTHU
COEJIMHEHUH yaenseTcsa 0co00e BHUMAHUE BOIIPocaM 00 3JEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLni.

Ocoboe 3HaueHHe UMEEeT TO, YTO Ha COJACpKAHME KypCOB XUMHUHU
yTIyOJIEHHOTO YPOBHS U3yUEHHUSI JJIs KJIACCOB OMpeAesIEHHOro npoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJIHEHWH K oOuel cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeaMeThl. Tak, Hanpumep,
B COJEpXKaHUM TpeaMeTa JUIsl KJIACCOB XUMHUKO-(PHU3ndYeckoro mpoduis 6obiioe
3Haue€HHUE OyIyT MMETh AJIEMEHTHl y4eOHOro mMarepuana mo obmei xumuu. [lpu
U3YYEHUU TMpeJMeTa B JaHHOM CiIyyae akIeHT OyJeT cjenaH Ha OOLIHOCTb
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJIEKyJsipHas Teopusi B (U3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPruHu, 3aKOHbl TEPMOJAMHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOEHUU BELIECTB U APYroE.

B TO ke BpeMs B COIEpKaHUM IpeaMETa JJId KIJIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumuss. B a3TOM choydae mpeAocCTaBiseTCs  BO3MOXKHOCTh At Ooliee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMSI XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOrMYECKOl CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K MpHUMEpYy, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JHUIUABI, OCJIKH, YTIEBOAbI, HYKICHHOBBIC
KUCIOTHl U Apyrue. [lpu 3TomM 3HaHHS O cocTaBe M CBOMCTBax MpeICcTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKHUX BEIIECTB CIIy>)KaT OCHOBOM ISl HM3y4YEHHUS
CYLIHOCTH HPOIeCCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHHMs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB MTO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUSI HaYUHBIX
3HAHUW H3yYeHHE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEAMETaMH, BXOJSALUIMMU B COCTAaB
npeaMeTHBIX oOnacteilt «EcTecTBeHHO-HayuHbIE TpenMeTh», «MaTtemaTuka u
uHpopmaTrKa» 1 «Pycckuil s3bIK U TUTEpaATypaY.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
TaK)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHero oduiero ooOpazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil NEPBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOI KyJbTyphl. Penienue
TOM 3a7aud Ha YIIyOJNEHHOM YPOBHE U3Yy4YEHHUS IMpeAMeTa MpeIonaraet
pean3anuio TaKuX LeJeH, Kak:

e (opmMupoBaHME NPEACTABICHUNA: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX M [T03HAaBAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojiu B oOOecreueHuu
YCTOMYMBOIO  PAa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOW O€30MacHOCTH, B Pa3BUTHH
MEULMHBI, CO3/JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00eCreuyeHnn palUoOHaJIbHOTO MPUPOJIONOIb30BaHUA, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKe 3KOJOTHMYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IMIPUPOHOM Cpee;

e OCBOGHME CHCTEMbl 3HAHWM, JIeKAaUX B OCHOBE XUMHUYECKOH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMM BEIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETHYECKMX 3aKOHOMEPHOCTAX INMPOTEKaHUS XUMHUYECKHUX DPEaKUUi, O



XUMHUYECKOM PABHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IIMX
HAYYHBIX IIPUHIUIIAX XUMUYECKOr0 IIPOU3BOICTBA;

(dbopMupoBanue y o0yuaroumxcs OCO3HAaHHOI'0 ITIOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsl OOBSICHEHUS
KJIFOUEBBIX M€ U MpoOJeM COBPEMEHHOW XUMUU, AJI OOBSICHEHUS M
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPaMOTHOTO PEIIeHHs TPOOJIEM, CBA3aHHBIX C XUMHEM, IPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKHU C MO3MUIIMH 3KOJOTrH4eCcKor 0€30MacHOCTH MOCIeICTBUN
OBITOBOMI M MPOU3BOACTBEHHON NEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJB30BAHUEM U  NepepabOTKON
BEILIECTB;

yrayOieHue  OpelCcTaBiICHUH O  HAyyHbIX  METoJax  MO3HaHMS,
HEOOXOIUMBIX Jii NPUOOPETEHHUs YMEHUN OpHUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBICHHM, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON EATEIIBHOCTH U IIOBCEHEBHOW KU3HHU.

B mnnaHe peanu3auuM MEPBOOYEPENHBIX BOCHUTATEIBHBIX U PAa3BUBAIOIINX
GyHKUIUNA TIEJTOCTHON CHUCTEMBI CPETHEro oOHIero oO0pa3oBaHUs MpPU U3YYECHUHU
npeaMera  «XUMHUsS» Ha  yIIyOJIE€HHOM  ypoBHE 0COOYyK — aKTyaJbHOCTH
MPUOOPETAIOT TAKKE 1SN U 3a]1a4uH, KaK:

BOCIIUTAaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM TPUPOJIBI,
YBaXEHUST K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHME MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJI0O ¥  CaMOBOCIHTAaHMIO  HAa  OCHOBE  YCBOGHUSA
00II[EYETOBEUECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIJIEKTYATbHBIX U TBOPUECKUX
criocoOHOCTEeM oOyuaromuxcs, (GpopMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEIITHOW MPO(eCCHOHATBFHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHHE YMEHUH M HABBIKOB Pa3yMHOT'O IPHUPOJIONOIL30BAHHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPhI, TPHOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKON AEATEIHBHOCTH.

OO11ee 9MCIIO 4acoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS] XUMHUH Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiiero obpaszoBaHus, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer W  3HA4YeHHWE OpPraHUYECKOW  XHMUH, IMPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COETUHEHHM.

ONEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXKIAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepoja. XHMHYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX. Tumbl THOpUAU3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOU CBSI3M (OOMEHHBINH M JIOHOPHO-
aKUEeNnTOpHbI). TUNBl MEepeKpbIBaHUA AaTOMHBIX OpOMTaled, G- M T-CBS3M.
OpnunapHasi, ABOMHas U TpoWHas cBi3b. CroCOOBI pa3phiBa CBS3EH B MOJIEKYJIaxX
opranudeckux BemiectB. [loHsiTHe O CBOOOMHOM paaukaine, Hykieoduie u
aneKTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE NPEJICTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COelWHEHUH. MOoeKyJIsipHble U  CTPYKTypHblE  (HOPMYIIbIL.
CtpykTypHble (OpMyJbl Pa3IUMYHBIX BHUAOB: pa3BEPHyTass, COKpani¢HHas,
ckenetHas. M3omepus. Buael wu3omepuu: CTpyKTypHasi, NPOCTPAHCTBEHHAs.
DOnekTpoHHbIe 3)PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIA d(PPEeKThI).

[IpencraBnenne o kKi1accUpUKAIMK OpraHuyeckux BemlecTB. [loHaTue o
byHkuroHanbHoOU rpymnmne. I'omonorus. 'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KJacCU(UKAIUS OpPraHUYeCKnX peaknuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METOJbl W3Y4YeHHUS BEIIECTB M HUX MpEBpaIlCHU:
O3HAaKOMJIEHHME C 0O0pa3laMu OpPraHWYyeCKHUX BEIIECTB M MaTepuallaMH Ha HUX
OCHOBE, OMNbITHl 10 MPEBPALICHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBneHue, OOYIVIMBAaHUE U TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYT
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Aunkanbl. ["'omosioruyeckuil ps ankaHoB, oOuias GopmMyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMEUICHUS, HW30MEpHU3aALNH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHU3ME PEaKMi paJuKaJIbHOIO 3aMEIIECHHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas popMyna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XHMMHYECKHX CBOMCTB MalbIX (LMKIONPOMNAaH, LHUKIOOyTaH) W
OOBIYHBIX (IMKJIOMEHTAH, MUKJIOTEKCaH) MUKIOATKaHOB. CrOCcOObl MOTyUYeHUs |
IPUMEHEHUE [IUKIOAIKAHOB.

Ankensl. ['oMonornueckuit psj ajakeHoB, ooOmias (GopMyia, HOMEHKIIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKeHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, 6- U m-cBsi3u. CTPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) u3zoMepusa. @Dusnyeckne CBONCTBA AJKEHOB.
XHAMHUYECKHE CBOMICTBA: PEaKUHUH IPUCOEAMHEHMS, 3aMEIIECHUS B (-IIOJIOKEHUE
IIpY JBOMHOM CBS3M, IOJUMEPHU3AUMUA U OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOMHYIO CBA3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONpPSKEHHBIX  AueHoB, 1,2- wu |, 4-pucoenunenne. Ilonumepuzanus
COMPSKEHHBIX TUeHOB. CrtocoObI MOJYyYEeHHS U IPUMEHEHNE aJIKaUEHOB.

Anxunbl. 'oMon0ruueckuii ps ankuHOB, 001as Gpopmysa, HOMEHKIATypa U
U30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKHHOB, SP-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUMU  IPUCOCAUHEHHWs,  JUMEpHU3ALUA U
TpUMEpHU3aLUH, OKUCIeHN. KUCIOTHBIE CBOMCTBA AJIKNHOB, UMEIOIIMX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peaKIny Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AIIKUHOB.

ApomaTthueckue yrieBoJopoasl (apeHsl). ['omonoruyeckuit psifi apeHoB,
oOuast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpO€HHE MOJEeKynbl OeH3ona. DU3NYECKHE CBOWCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKIUHU 3aMeIIeHNs B OEH30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd NPUCOECAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENIECH B
OCH30JIbHOM KOJIbIIE Ha MpUMEPE aJIKWIbHBIX PpaJUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMNIbI, ATOMOB TrajoreHoB. (OcoOeHHOCTH
XMMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrnocoObl MoxydeHus u
IIPUMEHEHUE apOMAaTUYECKHUX YIJIEBOJIOPOIOB.

[Tpupoansiii ra3. IlonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxxaeHue.
KamMeHHbIi yroias U IpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTKu HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTHnyeCcKas CBA3b MEXKY Pa3IMYHBIMU KJIACCAaMU yTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMElIeHUs TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPyNMy, IMAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TaJOoreHNpOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa miénouyu. B3auMoaelcTBUEe NHUrajgoreHaJKaHOB C MarHUEM W IIUHKOM.
[TonsTue 0 METAIIJIOOPTraHUYECKUX COEIMHEHUSX. Hcnonp3oBanue
raJIOTEHIIPOU3BOHBIX  YTJIEBOJIOPOJIOB B OBITYy, TEXHHUKE W TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS BEIIECTB M HX MPEBpaIlCHUN:
u3ydeHue (GU3NUECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTH), KAaUeCTBEHHBIX
peakuuii yrieBOJOPOJIOB Pa3IMYHBIX KJIaccoB (oOeciiBeYMBaHHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJIEHCTBHE alleTUJIeHA C
aMMUa4YHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOe OOHapy>KEHHE
yriiepoga ¥ BOJOpPOJA B OpPraHUYECKUX BEIIECTBAX, IOJYYEHUE ITWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMyieHHe C¢ KosuiekiusmMu «Hedtp» u «Yrompy, ¢
oOpa3liaMyd  IUIaCTMAacC, KaydykoB M PE3UHBI, MOJCIUPOBAHHE MOJEKYJ
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsiopoaconepsxkamniue opranudecKue coeJMHEHHU.

[Ipenensuble ogHOaTOMHBIE cnUpThl. CTpoeHUE MOJIeKyl (Ha MpUMepe
METaHOJIa W 9TaHo’da). ['oMonorumueckuit psan, oOmas ¢opMyna, u30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBOMCTBA  MpPEACIIbHBIX
OJIHOATOMHBIX CHHUPTOB. BolopoaHble CBSI3M MEXAYy MOJIEKYJIaMU CIHUPTOB.
XUMHUYECKHE CBOWCTBA: pEAKIMHU 3aMEIIeHUs, JeTUJpaTaluud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIA
Ha opraHu3M ueyioBeka. CrocoObl MOMYyYeHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie 3¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HUECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — JTUJICHIVIMKOIL U TIULEpUH. Du3nueckue Hu
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMH, KayeCTBEHHAash pEaKlUs Ha MHOTOATOMHBIC
cnupthl. [IpencraBienre 0 MeXaHW3ME PEAKIUid HYKICOPUIHHOTO 3aMEICHUSI.
JeiictBue Ha opraHu3Mm denoBeka. CrmocoObl MOTyYeHUS MW TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHUE THUIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. Puszndeckue cpoiicTBa (peHosia. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoa.
CrniocoObl mosrydenust u npuMenenue penona. Genondopmanpaeruanas cMoa.

KapOoHuibHbIE COEIMHEHUSI — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['oMojoruueckue psjibl aabJIerujoB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKIarypa. DU3MYECKHE CBOMCTBA allbJICTUIIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJIETHIOB W  KETOHOB:  PEaKIHU
npucoeauHeHus. OKUCIEHUE albJerUI0B, KAYECTBEHHbIE PEaKIMU HA albICTH/IbL.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIbJETHIOB U KETOHOB.

OHOOCHOBHBIE Tpe/ebHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHkIaTtypa. dusznueckre cBoicTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYSCKHE CBOMCTBA: KHCJIOTHBIC CBOMCTBA,
peakuust STepuPUKALNMA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOrO paJUKaa.
OcoOEHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHI. [loHSATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HEMPECIbHBIX U APOMATHUUECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHCJIOT: CTeapuHOBas, MaJbMUTUHOBAs, OJICMHOBAs, JUHO]IEBAs,
JIUHONEeH08as KUCI0Thl. CIOCOOBI OJTyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEPUS U
HOMeHKJIarypa. Duznyeckne M XUMHUYECKHE CBOMCTBA: THIPOJHU3 B KHUCION U
HIEIIOYHOU CpeIe.

Kupsl. Ctpoenue, puznueckrie U XUMHUYECKUE CBOMCTBA JKUPOB: TUIAPOJIU3 B
KHUCIION U 11esIouHor cpenie. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPM AIIMX OCTATKU
HETPEEIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpbIIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIEE JICHCTBHE.

O6mas xapakrepucTuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U Tonmcaxapusibl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, Trajiakto3a, puodo3a,
ne3okcupu6o3a. @u3nuecKkrue CBOMCTBA U HAXOXJEHHE B mpupoje. PoTOCUHTES.
XUMHUYECKHE CBOMCTBA IJTFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
TpyNI, CIOUPTOBOE M MOJOYHOKHCTOEe OpoxeHue. [IpumMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEJEITEIbHOCTH Opranu3ma. Jlucaxapuapl: caxapo3a, MaJibT03a U
nakTo3a. BoccranaBnuBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaXapuabl. [ 'uaponus
nucaxapuaoB. Haxoxaenue B nmpupoje u npumeHenue. [lonmcaxapuapl: kpaxmadn,
MJIMKOTeH U 1emutono3a. CTpoeHHe MakKpOMOJIEKYyJl Kpaxmania, TJIMKOTeHa U
HEJUTEONI03bl.  DU3MYECKHE CBOMCTBA KpaxMmalia W LEJUIIOJI03bl. XHUMHUYECKHUE
CBOWMCTBA KpaxMmalia: THAPOJIN3, KAYECTBEHHAasl peakius C HOJAOM. XHUMHUYECKHUE
CBOMCTBa IEJUTIOJIO3bI: THUIPOJIN3, ToIyuyeHue 3¢GupoB 1enoio3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMS] BEIIECTB M HX MPEBpalllCHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIIMPTA B JIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJOKE,
OKHCJIEHUE JTUJIOBOTO CHHUPTA AUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha aJlbJACTUlIbl (C TUIPOKCHUIIOM
muammuHcepeOpa(l) wu  rugpokcumom  memu(ll)), peakmus rimmepuHa ¢
rugpokcugom Mmenu(ll), xuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneicTeue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMaM «CHUPTHI U
(denounb, «KapooHoBbIe KUCTOTHI. CIIOKHBIE A3(DUPBD».

A3o0TcoAep:Kale OPraHnyecKre cCoeINHEeHN .

AMHHBI — OpTaHHYECKHE MPOU3BOAHBIC amMmMuaka. Kimaccudukaius aMUHOB:
anudaTUyeckue M apoMaTHUECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIEC.
Ctpoenue moJiekys, obmas GopmMmysa, u3oMepus, HOMEHKIATypa U (U3UYECKUE
cBOiCcTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOICTBA,
ANKWIMPOBAHUE, B3aWUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THUCTOM KHCIJIOTOMW.
Conu ankuaaMMOHHS.

AHWIMH — TIpEJCTAaBUTE]Ib aMHUHOB apomaTudeckoro psnga. CTpoeHue
aHuiIuHaA. B3anMHOE BIMsSHUE TPy aTOMOB B MOJIeKyJie aHuiIuHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHmwinH. CrocoObl
MOJIYYCHHUSI M TpUMEHEHHe anudarnuecknx aMuHOB. [lomydeHue aHwiImHA H3
HUTPOOCH301a.

AmuHoKuCIOTE. HoMeHknaTypa u uzomepusi. OTaeNIbHbIC TPEACTABUTENN Ol
AMUHOKHCJIOT:  TJIMIUH, anaHuH. @Ousnueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OPTraHUYECKHUX
COCIMHEHUM, peaKus TMOJHUKOHICHCAIUA, OO0pa3oBaHUE TMENTHUIHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak mpupoaHbie TonMMephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: TUAPOJIM3, ACHATyparus,
KAueCTBEHHBIC PEAKIINU Ha OEJIKHU.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YYEHHS] BEIIECTB M HX MPEBPAlCHUIN:
pacTtBopeHue O€JKOB B BOJie, JeHATypalus O€IKOB MpPU HArpeBaHUU, IIBETHBIC
peakiuu Ha O€JKHU, pEIICHHE OHKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaMm
«A3oTcoaepkaiiue OpraHUYeCKue COCMHEHUS u «Pacrno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BrbicokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

[Tonumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU/, TOJUCTUPOJ, MOJUMETUIIMETaKpUiIaT, MOJUKApOOHATHI,
novdTHWICHTepedTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaibHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBL. Pe3una.

BosokHna: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HA4YCHUs (Tedmon, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3araeMblie OJIUMEPHI).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MpPEBpalllCHUIN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIICHHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaum.

Haxoxxnenue MoJekyasipHOH (QOpMyJibl OPraHMYECKOro COEIMHEHHS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJICKYJISIpHON  (POpMYJIbI OPTaHMYECKOro COeAuHEHUs Mo wmacce (00BéMy)
IPOJAYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peaKkiMy W/WIU WCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYECKOro BEHIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OMpeeieHUue JOJU BBIXOJa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBA3H.

Peanuzanusa MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XMUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIWX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATUH, TPHUHATBIX B OTJACIBHBIX TIpeaIMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEeOpUsi, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHHe, H3MEpEHue,
AKCTIIEPUMEHT, MOJICJb, MOJICIUPOBAHHUE.

dusuka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEIWYWHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buosorusi: kjerka, opraHusM, 3KocucTtema, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,



doTocUHTE3, IbIXaHWE, OCJKH, YIJIEBOABI, JKHUPBI, HYKJICHHOBBIC KHCIIOTEHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

TexXHOJIOTHS: MHIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOIO ITUTAHHS,
MOJOIIAE CPEJICTBA, MATEPHAIIbI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oTonsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccupukanus XuMru4ecKux 3JeMeHTOB (S-, p-,
d-, f-omementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNeKTpoHHbIE KOHPUTYPALIUA aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, 3JEKTPOHHBbIC KOH(MUTYypallMu HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.1. Menneneea. CBaA3b NEPUOIUYECKOTO 3aKOHA U [leproanyeckoi cCUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaMm. 3HA4YeHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHYECKasi CBSI3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEPIHs U IMHA CBA3U. [10JIIpHOCTD, HAIIPABJIEHHOCTH U
HAChIIIAaEMOCTh KOBaJIEHTHOW CBA3W. KpaTHeie cBs3u. BopoponHas CBsA3b.
MexMOneKyIIpHbIE B3aUMOAECHCTBHS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha IPUMEPE COECTUHEHHUM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cCOeAMHEHNAX. COCTaB KOMIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsITHE O KOOPAWHAIMOHHOW XUMUH.

Bemectsa  MOJEKYJISPHOIO M HEMOJIEKYJSPHOTO  CTpO€Hus.  Tumel
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucrtemax. Mictunubie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrHocoObl BBIpAXKEHUS KOHIEHTPALMH PaCTBOPOB:
MaccoBasl J0JI BEIECTBA B pacTBOpE, MOJIsIpHAs KOHUEHTpauus. HacelleHHbIe 1
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kprcramioruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBUATLHBIC
Ha3BaHUS OTJIEJIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX pEaKIUi B HEOPraHWYECKONW M OpraHUYecKOu
XUMUH. 3aKOH COXPAHEHHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEeBpaIlCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TeraoBbie 23pHEKTHl XUMUYECKUX PEaKIUH.
TepmoxuMuYeCcKre YypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCUMOCTh OT Pa3jINYHbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakinu. Karainus u Katalin3aTopsbl.

OOpaTtumble 1 HeoOpaTUMbIC peaklui. XUMHUecKoe paBHoBecue. KoHncranrta
XUMHUYECKOTO paBHOBecHUsi. DaKkTOpbl, BIUSIONIME HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHUSA: TeMIepaTypa, JaBJIE€HUE U KOHIIEHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunoun Jle [larense.

Onektponutuyeckass aucconuanus. CuibHble U claOble  3JIEKTPOJIMTHI.
Crenenb aucconuanuu. Cpea BOJHBIX PAacTBOPOB: KUCIOTHAas, HEUTpalibHasd,
niesniouHas. Bonoponnsiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTEneHb  OKUCJIEHUS.
OkucnIuTehb W BOCCTAaHOBUTENb. I[lporiecchl OKHUCICHHST W BOCCTAHOBJICHUSI.
Baxnelmme OKUCIUTENM W BOCCTAaHOBUTENU. MeToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 paCTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MpPEBpalllCHUIN:
pa3lioKEHHEe TMEPOKCHUJA BOJIOPOJa B MPUCYTCTBUM KaTallu3aTopa, MOJAEIH
KPUCTALTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OIpe/ieeHre
Cpeabl PacTBOPOB C IMOMOIIBI) WHJIWKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU ¢ TMOJOKEHUE XHMHYECKOTO
pPaBHOBECHSI.

Heopranuueckass XuMus.

[Tonoxxenne HemetawioB B Ilepuogmdeckoil cucTeMe XUMHUYECKHUX
anementoB J.M. MenzeneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB. PU3HUECKUE
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHSI HEMETAIJIOB (HAa MPUMEPE KHUCIOPOa, CEPHI,
docdopa u yraepona).

Bomopon. ITlomydenue, gusnueckue M XHMHUYECKHUE CBOMCTBA: PEaKIUU C
MeTaJ;laMd M HEMeTalylaMHU, BOCCTaHOBUTENbHBIC CBOMCTBA. [ 'mapumsl.
TomnIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxnenne B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE H
XMMHUYECKHE CBOMCTBA. ['aloreHOBOIOpOIbl. BaxkHeWme KUCIOPOACOAEPKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJYyYEHUS
Kkuciopoaa. OuU3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUbI U IEPOKCHIBI.

Cepa. Haxoxaenue B mnpupojie, CHOCOOBl MoJydeHus, (Quznueckue u
xuMuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepsi(1V), okcua
cepbl(V1). CepHucras u cepHast KUCIOThI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [IpuMeHeHne ceprl U €€ COeTUHEHN.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4yeHus, (U3NYECKue u
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCJIOTHI U UX co. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHL. [IprmMeneHue azorta
U €T0 COCTMHECHHUI. A30THBIE yI0OpCHHUS.

®ochop. Haxoxnenwe B mpupojnie, CHocoObl MONMy4deHUs, (U3HUECKHE H
xumuueckue cpoiictBa. dochunpr u pochun. Oxcuasl docdopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoXJAeHHWE B mOpupoae. AJUIOTPOIHBIE  MOIU(DUKAIUY.
®duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(lV), yroiapHas kuciora u eé
COJIU. AKTHBUPOBAHHBIN yroib, aacopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEMIECTB, 00Pa30BAaHHBIX YTJIEPOJOM, U €T0
COECIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumuyeckue cporictBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[Ipumenenune kpeMHus U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [lepruoandeckoil CHCTEME XUMUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmime
¢dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe MeTalioB B OBITY M TEXHHKE.
CruiaBbl METaJIOB.

DNIEKTPOXUMHUYECKUM psAJl  HampsbkeHuil  metamwioB.  OOImuMe  CrocoObl

MOJTYy4YECHUS METAJIOB: TUAPOMETAITYPTHS, MMAPOMETAJLTYPIusl,
anekTpoMeramutyprus. [lonstue o koppo3uu mertamioB. CrnocoObl 3aluThl OT
KOPPO3UH.

Obmas xapakrepuctuka meTtawioB |A-rpynnsl [lepuonuueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHU.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer I[lepuomnyeckoit cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuii M KaJbLUW: TOJydeHHe, (PU3NUECKHe U
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTBIX BEIIECTB M HMX COEIUHEHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUIN: TTONy4YeHue, (PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
POCTOTO BEIIECTBA M €ro coeAuHeHuid. AmdoTepHbIe CBOWCTBA OKCHUAA U
TUAPOKCUAA ATFOMUHUS, THIPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucTuka MeTauioB 1oO0ouHbIX noarpynn  (b-rpymm)
[Tepuoaruueckon CUCTEMbI XUMUYECKUX JIEMEHTOB.

Ou3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTENbHBIE CBOKCTBA. [loyueHne u npuMeHeHne xpoma.

OU3UYECKUE W XHWMHUYECKME CBOMCTBA MapraHlla M €ro COECAUHECHUM.
Baxuneiimue coenunennss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranar kanus, €ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIEI,
ruapokcuanl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

Ou3nYecKrue 1 XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

[Muuk: monydyeHue, (U3NUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA M TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [I[prmeHnenue
[IMHKA U €r0 COCIUHEHU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
u3ydeHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, pocdopa, xeme3a, MarHus B
KHCIIOPOJIE, H3y4YEHUE KOoJUIeKIun «MeTamipl W CIUIaBbl», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJOM (BO3MOYKHO HCIIOJIH30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI04€EH, KAYECTBEHHBIE PEAKIIUH HA HEOPraHUYECKUE aHHUOHBI, KATUOH BOAOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJIEHCTBUE THUIAPOKCUIOB AOMUHUS M IMHKA C
pacTBOpaMM KHCIOT M HIEJIOYEH, PEIIEHHE YKCIEPUMEHTAIbHBIX 33a/1a4 MO TEMaM
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U hochop U UX COCAMHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYIID», «MeTamibl MOOOYHBIX TOATPYTII.

XuMHUSA U KU3Hb.

Ponb xumun B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TO3HAHUSI M METOAOJIOTUH HAYYHOTO HCCIEIOBAHUSA.
HayuHble TPUHIIMITBI OpraHU3alMU XUMUYECKOTO MPOU3BOACTBA. [IpOMBITIIIIEHHbIE
CriocoObl TOJTYUEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIIIeHHbIE CITOCOOBI TTOYYCHHS METaUIOB |
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOWIEH CpEelbl U €ro MOCIE/ICTBUS.
Ponp xumuu B o0ecrieueHnn SHEPreTuueckoil 6€30macHOCTH.

XuMusi U 300pOBbE 4enoBeKa. JlexkapcTtBeHHble cpeactBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUU MEIULIVHBI.



XuMusl MUY OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE J00aBku. Poiib xuMuu B
oOecreyeHn MUIIeBO 0€30MacHOCTH.

Kocmernueckue u mnapdromepHbsie cpeacTBa. beitoBas xumusa. Ilpasuna
0e30MacHOro0 MCIOJb30BaHUsl MNpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3ZHHU.

XuMUsl B CTPOUTENBCTBE: BAKHEHUIIIME CTPOUTENIbHBIE MaTepHuaibl (LIEMEHT,
OCTOH).

XuMHsl B CeJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKu, CTEKJIO, KepaMHKa.
Marepnansl 1 2neKTpoHUKU. HaHOTEXHOMNMOTHA.

PacuérHble 3anaum.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM OO0BEMY OJIHOTO U3 YYAaCTBYIOUIMX B PEaKIMU BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEAKIMU, €CIH OJHO U3
BEILIECTB MMEET NpUMeEcH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €ciId OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MacCOBOM JOJIEW pPACTBOPEHHOIO BENIECTBA, MACCOBOW JOJH W MOJISIPHOHU
KOHIICHTpAIIMU BEIIECTBA B pacTBOpe, JOJU BBIXOJAa MPOIYKTa pPEaKIHH OT
TEOPETUYECKH BO3ZMOYKHOTO.

MexnpenMeTHsIe CBSI3H.

Peanuzanus  MeXOpeAMETHBIX CBA3EH MpU  HU3YyYEHUH oOOlmel u
HEOpPraHn4eckord xuMuu B 11 Kilacce ocylecTBIISIETCS YEPE3 MCIOJIb30BAHHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHATUM, MPUHITHIX B OTIEIbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KiIacCu(uKaiys, MepuoanIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTE€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEUIECTBA, WJACANbHBIN Ta3,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, dKocucTeMa, ouocdepa, MeTaboJIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, JKUPBI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ OTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaATBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pECYpCHL.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTtepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MPOMBIIIJIEHHOCTb,
dapmarneBTHYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-JESITEILHOCTHBIM MOJIXOA0M B CTPYKTYype
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHUMHS» Ha yYPOBHE CPEIHETO
oOirero 00pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
00y4YaroUIUMHUCA POCCUMCKOM TpaKJTaHCKOW HWJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICTICHHUIO; HAIMYME MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJU4yue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IEJU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHHUS IpeaMeTa «XHUMUS» OTPakaroT
c(hOPMUPOBAHHOCTb OIBITA I[103HABATECILHOW M TMPAKTUYECKOU JESITEIHLHOCTH
oOyyJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEHLHOCTH.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHHUSA IIpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATCILHOW M IPAKTUYSCKOM JIESITCIHBHOCTH
oOyyJaromuxcs B MPOIECcce peann3anuu o0pa3oBaTeIbHOM ACATEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX IIPaB M 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MpEeACTaBICHUS] O COIMAIbHBIX HOpPMax M MpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATENbHBIX 3aJlay, BHIOJIHEHUU
XUMHYECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HaMEpPEHUsI, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMUHbBIX BUJIOB YUCOHOU €SI TENHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

[IECHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HaCIJIECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUJIOKEHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTATENIbHBIX ~ HAOMIOJCHUM, KPOIMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUHM M TMOCIEAYIOIIEM
aHaim3e MH(QOpMAaIMK O MEPEIOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMUpPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUSl IEHHOCTEH 370poBOro W Oe3zomacHOro oOpasza >KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOILIECHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COOIONIEHUsT TIpaBUi 0O€30MacHOro OOpaIleHus C BeEliecTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HHJMBHAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHMS MOCHEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (yHOTPEOICHUS
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM U  APYrMX BHJAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]1ay
COLMaIbHON HANpaBJICHHOCTH (B paMKax CBOEIrO KJlacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGECcCuil pa3iudyHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBa)XEHHUSA K TPYY, JIOASAM TPyJia U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccun M peaau3aiuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECOOOPA3HOr0 OTHOUIEHHS] K MPUPOJIe KaK HCTOYHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJI€;

NOHUMAaHUSl TJOOATBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHMS HEOOXOJIMMOCTH WCIIOJB30BAHUS JIOCTHOKCHUM XUMHM  JUIS
pELIEHHs] BOPOCOB PAllMOHATIBHOTO MPUPOIAOIIOIb30BaAHHS;

AKTUBHOIO HENPUATUA JACUCTBHM, TMPUHOCIIIMX BpPEH OKpPYKaAOUIEH
NPUPOJHON cpejie, YMEHHSI MPOTHO3UPOBATh HEOJAroMpUsITHBIE IKOJOTUUYECKHUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUS PA3BUTOTO SKOJIOTMUYECKOTO MBILLICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OITbITa JIeATSIIbHOCTH AKOJIOTUYECKOM HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW M COLUAIBHOU
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoOuu;

7) LUEHHOCTH HAYYHOI'O NMO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOMN MPAKTUKH;

MOHUMAHMUS CHeMUUKA XUMHM Kak HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIO0CTHOTO
npeACTaBlIeHUs] 00 OKpY’KalolleM MUPE KaK O €IWHCTBE MPUPOABI M UYeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IABUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTH W BAXXHOW POJIM B
CO3JaHUM HOBOM 0a3bl MaTepHaNbHON KyJIbTYphl, B PpCEHICHUH TJI100AIBHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYCCKOM,
MUIIEBON M DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYCHUHN
YCJIOBUHM yCHENTHOTO TPYJia U SKOJOTHYECKA KOMGMOPTHOM KU3HU KaXKJAOro 4jieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHMS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh
MoJTyyaeMble 3HAHUS JIJIS aHAJM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHUSI IeJIaTh 000CHOBaHHBIE 3aKITIOUECHUS Ha
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJB30BaTh XHUMHUYECKHUE 3HAHUSA IS
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECa K MO3HAHUIO, UCCIIEIOBATENBCKOM NEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3iuyHbIX chepax npodhecCHOHATbHOM
JIEATEIILHOCTH.



METANIPEIMETHBIE PE3YJ/IbTATDI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl IO XUMHUHU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHUS, OTPAKAIOIIUE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENH(PHUKY METOJOB ITO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHsl, SIBJICHUE,
polrece, CUCTeMa, Hay4dHbIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TIO3HABaTEIbHBIC, KOMMYHUKATHBHbIC,

PETYJISATUBHEIC), 00€eCIIeYnBAIOIIINE dbopmMupoBaHUe (GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COITUATTbHOM KOMIICTCHITMHN O00YyYarOIIUXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC
JICVCTBUA B IMMO3HABATEILHOM U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETrYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJlM3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcisaTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICJISTh XapAaKTEpPHbIE MPU3HAKU TMOHSITUN M YCTAHABJIMBATH WX B3aHMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS JIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUS U KPUTEPUU I KJIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTaHABJIUBATh MPUUYMHHO-CJCJACTBEHHBIC CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJCHHUS (MHAYKTUBHBIC, JICIYKTHUBHBLIE, 10
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SABJICHUSX, DOPMYJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATHh B MPOIIECCE MO3HAHUS MCIOJb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATE MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢opMmyJia, ypaBHEHHE XUMHYECKOU



peakuu — MPH PEIICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a1ad,
IPUMEHATh Ha3BaHHBIE MOJEJIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEaKIUH.

2) 0a30BbIC HCCIEI0BATEIbCKUE 1CHCTBUA:

BJIAJ€Th OCHOBAaMH METOJOB HAYYHOTO IMO3HAHMS BEIIECTB U XMMHYECKUX
peaKuunii;

(GopMyIHUpOBATh LEIH U 3a/1a4 UCCIIEA0BaHNUs, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITEIBHO C(HOPMYJIHMPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEAOBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOM
NESTEeNBHOCTH, TMPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InyHBbIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh WHMOPMALMIO PAa3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;

(GopMynIupoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHBIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS YyYEeOHBIX 3a1a4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
uHpopmaImu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
XUMUYECKOM uH(pOpMalMeil: TPUMEHATh MEXIpeAMETHbIe ((U3ndyecKkue u
MaTeMaTHYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJHMYCCKUEC CPEACTBA HATTIAJHOCTH.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUSA:



3aJ1aBaTh BOIMPOCHI [0 CYLIECTBY 00CYK/1aeMOM TEMbI B XOJI€ UAJIOTa U/ 1IN
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS ITPEJIOKEHHON 3a/1a4u;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIA COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3aluud yueOHOTO MpoeKTa, U GOopMyIHpPOBATH BHIBOJIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHMN MYTEM COTJIACOBAHUS MO3ULUAU B
X0Ji€ 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

PeryisiTuBHbIC YHUBepCAJbHbIC Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIBHYIO
NeSTENIbHOCTh, Ompefenss e€ Ield U 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh NPEIaraéMblii  aJrOpuTM JAEUCTBUH IpHU
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (EeKTUBHBIN CcrMOco0 HMX peHIeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIAITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMoOaHaln3a |
CaMOOIICHKH.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ysIbTaThl OCBOSHUSI MTPOTPAMMBI TT0 XUMHH Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs BKJIIOYAIOT creruduueckue
JUTsl ya9eOHOTOo peameTa « XUMUsD) HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
10 OCBOCHMIO, MHTEPIPETAIIMA U TPeoOpa3oBaHUI0 3HAHUM, BHJIBI JCATEILHOCTH
M0 TIOJTYYCHHWIO HOBOT'O 3HAHUS M NMPUMEHCHHIO 3HAHWM B Pa3IMYHBIX YICOHBIX
CUTYyallMsIX, a TAKXKE B PEaIbHbBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUen. B
MporpaMMe IO XHWMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyueckas XUMUSI
OTpaXaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYCHUU OPraHUYECKOM
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ POJii B O00ECIEUCHUH YCTOMYUBOTO
Pa3BUTHS YEIOBEUECTBA B PEIICHUU MPOOJIEM AKOJOTHUECKOM, IHEPTETUUECKON U



NUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX VCTOYHHKOB DHEPIuH, B o0ecrnieueHnun palMOHAIBHOTO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUSI M OOIEH KyJIbTYpbl
YeJloBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3JI0POBbIO U IPUPOJHOMU CPEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIIUE MMOHATHS — XUMUYECKUI IEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToma, THOpUAM3alMs AaTOMHBIX oOpOuTaned, HWOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeNeT, (QyHKIIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opmyisl (pa3BEpHYTbIE, COKpaIIEHHbIE,
CKEJIETHbIE), HM30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJIOTH, YTIEBOAOPOJBI,
KHCIIOPOA- U a30TCOJAEpKAIMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHUS; TEOPHH, 3aKOHBI
(nepuonuueckuit 3akoH Jl. WM. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] SHEPruM TMpPU XUMUYECKUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBIICHHUW; MPEICTaBICHUS
O MEXaHU3Max XHMHUYECKHMX peakUuuid, TEPMOAMHAMMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHMs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3pexThl, opueHntanTsl | u |l pona);
(dakTomornyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
UCTIOJb30BAaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESATEIbHOCTH ~ 4YeJOBeKa, OOIIMX  HAyYHbIX NPUHLUIAX  XUMHYECKOIO
POU3BO/ICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJA, TEPEepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMPHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHH;

c(hOpMHUPOBAHHOCTh YMEHMIA'

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHMYECKUX PEAKLIHUA M PAaCKPBIBATh UX CYLIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIUH  MOCPEJICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;



M3rOTaBJIUBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEHIECTB ISl WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMUBATh MPUHAICKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINpeIeaEHHOMY
KJIaccy/Tpynmne CO€IMHEHUM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u mpuBOAWTHh TpUBHAIBHBIC HA3BaHUS IJIST OTICITBHBIX
MpEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIULEPHUH,
ATWICHIJINKONb, (eHo, (QopManabAeru/l, aueTaibIerull, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasl KUCTIOTa, CTEapUHOBAs, OJICMHOBAs, TaJJbMUTHHOBASI KUCJIOTHI,
TJIMIUH, aJaHuH, MalbTo3a, PPYKTO3a, aHWIUH, TUBUHUJ, U30IPEH, XJIOPOMIPEH,
CTUPOJI U IPYTHUE);

chOpMHUPOBAHHOCTh yMEHUS ONPENENSATh BHJ XWMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAaJIGHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTb YMEHUS MPUMEHATh TMOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais o0bsICHEHHs 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTb  YMEHHH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJTKAHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
QJIKWHOB, AapOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJOB (MOHO-, JTU- U TOJHCAXapuJOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHl C KCHOJIB30BAHUEM CTPYKTYpPHBIX
opmyur;

chOpMHUPOBAHHOCTh yMEHHUS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTU U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKu U
MPaKTHYECKOE TPUMEHEHHE MIPOIyKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
MEeTOJaxX MO3HaHUSA — HAOJIOJACHUU, U3MEPEHUHU, MOJICTIMPOBAHUH, SKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUSI PUMEHSITh OCHOBHBIE orepanuu
MBICITUTEIBHON JEATeIbHOCTU — aHaldu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3EH — IS U3y4YCHUs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJIATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHUM sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

chOpMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUA C UCIOJIb30BaHUEM (PU3MUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BELIECTBA), XapPaKTEPU3YIOIIHX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUID XHUMHUYECKON
dbopMysIBl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAITM3UPOBATh U OIICHUBATH
C TO3MIMH  DKOJOTMYECKOM  O€30MacHOCTHM  TMOCHEACTBHS  OBITOBOM U
MIPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ TmepepaboTKoM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSATUS TPAMOTHBIX PEUICHUN
po0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJIYyYeHUE U U3YUYEHHE CBOWMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 0 pACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IpPaBUII
Oe3omacHOro oOpalieHusi ¢ BElIeCTBaMU U JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIMpOBaTh TIEJIb HUCCIECNAOBAHMS, TNPEICTABIATH B pasIudHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

coOJII0/1aTh MpaBuUia SKOJOTHYECKH 11€JIECO00PA3HOI0 MOBEJICHHUS B OBITY U
TPYAOBOM JEATEIILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS, OKpYKarouien
MPUPOJIHON CPEbI U IOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO [EUCTBUS HA >KUBBIE OPTraHU3MBbI
OTpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMasi cMbIc nokaszatens [T/1K;

aHAJIM3UPOBATH I1EJECOO00PA3HOCTh NMPUMEHEHUSI OPraHWYECKHX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IEJICHANPABICHHBIA TTOWUCK
XUMHUYECKON MHGOPMAIINK B PA3IUYHBIX UCTOUHHUKAX (Hay4dHas U yueOHO-Hay4yHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATH XMMUUYECKYI0 HUH(pOpMaIuIo, nepepadaTiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBUU C MOCTABJICHHOW y4eOHOI 3a1aueil.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBIICHHI MPUPOJbI, O MECT€ U 3HAYEHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAYK M €€ poJi B OOECIEYCHUU YCTOWIUBOTO
pa3BUTHUSI, B pEUIEHUU MNPOOJIEeM SKOJOTHYECKOM, SHEPreTUYECKON M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHUM PaAllMOHAJIBLHOI'O IMPHUPOJOIOIL30BaHuUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YeJIOBEKa, a TakKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHWW, KOTOpas  BKJIIOYAcCT:
OCHOBOIIOJIATAIONIUE IMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHUSI aToMa, THOpHIM3alds aTOMHBIX OpOHMTajlcH, HOH,
MOJICKYJa, BaJICHTHOCTh, AJICKTPOOTPUIIATCIPHOCTh, CTENEHb  OKHCIICHHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeTaUIM4YecKasi, BOJIOPOJIHA),
KpUCTAJIMYECKasi peméTka, XUMHYECKas peakius, pacTBOpP, AJICKTPOJUTHI,
HEDIJICKTPOIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEHb JUCCOILMAIUU,
BOJIOPOJHBIN TIOKa3aTeldb, OKHCIWTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIii, XMMUYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOJUTHUYECKON TUCCOIUAIMH, TMEPUOANUYCCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHUSI MaCcChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUHM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JIeKAllMEe B OCHOBE TMOHUMAaHUSA
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaJMOJIEKYJISIDHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHU3Max XHUMHUYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX UM  KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAx M JUCIIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHHH W 0e30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESATETPHOCTH  YEJIOBEKa, OONMX  HAyYHBIX  NPHUHIHUNAX  XUMHUYECKOTO
MPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, WMCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAaHUU HEOPTaHUYECKHUX BEIIECTB 1 UX MPEBPAICHUI;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHMs (QOpMyJ BEUIECTB M  YpPaBHEHMH XUMHYECKHX peakui,
cucreMarndeckyro HomeHknaTypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEJENATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJI XMMUYECKON CBSI3M (KOBAJIEHTHAs,
VOHHAs, METAJNIMYECKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOM CBSI3W M THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

c(OPMUPOBAHHOCTh ~ yMEHMH:  KJIacCU(UUUPOBATh:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIIUHU 10 PA3JIMYHBIM MIPU3HAKAM (YHUCITY
U COCTaBy pearupyrolux BeIIEeCTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTENEHEl OKHCIEHUSA DIIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTajlu3aTopa H
JPyTHE); CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKALIUN
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPUOJUYECKOTO 3aKoHa /I,
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

Cc(OPMUPOBAHHOCTh YMEHHUIl: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB U HOHOB XHMHUYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOIOB
ITepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIOJIB3YSl  TOHATUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE MU BO30YXKIAEHHOE SHEPreTHYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M HX
coequHeHUM no mnepuomaM U rpynnam Ilepmommueckon cucremsr [l U.
MeHieneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOUECK;

chOpMHUPOBAHHOCTh YMCHHI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  pA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATh
CYILLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI;

c()OPMHPOBAHHOCTh YMEHUS PACKpbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
TUX peakUuui; peakuuid HOHHOrO oOMeHa NyTEM COCTaBJICHMUS HMX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  yPaBHEHUW;  peakUMd  TUApOIU3a;  peakiui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE r'HIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUSA );



chOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHHUS
XUMHUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHUSI CKOPOCTM XHWMHYECKOM pEAaKUWH B 3aBUCUMOCTU OT Pa3IUYHBIX
(baKkTOpOB, a TAKXKE XapaKTEp CMEIICHUS XUMUUYECKOTO PaBHOBECHUS IO/ BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

chOpMHPOBAHHOCTh yYMEHUS XapaKTEPH30BAaTh XUMUYCCKHAC PEaKIIHH,
JeXalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlIue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JI€CO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIICCTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUS] PUCK-TIONb3a;

chOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUW O METO/IaX HAyYHOTO
MO3HAHUS SBJICHWM TPUPOABI — HAOIIOIEHNe, HW3MEpPEeHHE, MOJCINPOBAHUE,
HKCIIEPUMEHT (pealIbHbIN U MBICICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIIEI0BAaHUHN BEIIECTB
U s OOBSICHEHHS XUMHUYECKUX SIBJICHUH, HMMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN JAEATETbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTb yMEHHUSA MPOBOJAUTH PACUETH: C UCIOIb30BaHUEM
MOHSATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAS] KOHIIEHTPALU»;
MaccChl BelIecTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMHU BEIIECTB; TEIIOBOTO 3ddekTa
peaKuny; 3HAYEHUS BOJOPOIAHOIO IMOKAa3aTes PacTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHOM CTEMEHbIO AMCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ PacTBOpa C
onpeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B M30BITKE
(MMeeT MpUMECH); JIOJM BBIXOJA MPOJAYKTa pPEaKIMU; OOBEMHBIX OTHOIICHUU
rasos;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUIAHUPOBATH W MPOBOAWTH
XUMUYECKUH  JKCIepuMEeHT  (IIPOBEIEHHE  peakiui  MOHHOTO  OOMeHa,
MOJATBEPKICHNE KAYECTBEHHOIO COCTABa HEOPTaHMYECKUX BEIIECTB, OMPEACICHUE
Cpeabl pPAacTBOPOB BEIIECTB C MOMOIIBIO HWHIWKATOPOB, H3YYECHHE BIIUSHUA
pa3IuyHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakinH, pelieHue
AKCHEPUMEHTANIbHBIX 3afad 1o Temam «Mertamne» u  «Hemeramis») ¢
COOJTI0/IEHEM TTpaBUJI 6€30MacHOr0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GOpMyJIUpPOBaThH II€Jdb HCCICIOBAHUS, TMPEJICTABIATH B
paznuuHOM (Qopme pe3yibTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OIEHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOIOIATh TTpaBUjia MOJb30BAHMS XUMUIECKOM
nocyiol W abopaTopHBIM 000pyAOBaHHWEM, OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSIMH T10 BBITTOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTMBITOB, DYKOJIOTUYECKH I€JeCO00pa3HOTO TMOBEACHUST B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEJSX COXPAHEHUsSI CBOErO 3J0POBbS, OKPYKAIOIIECH MPUPOIHOU
Cpeapl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCHYECKOTO JICMCTBHUS HA KHWBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, ITOHKMMAas cMbIci nokaszarens [1/1K;

c(hOPMUPOBAHHOCTb YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(OpMALINK B pAa3IMYHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-Hay4YHast
JUTepaTypa, CpeacTBa MaccoBoi mHMopMannu, UHTEpHET U ApyTrue), KPUTHICCKH
aHAJIM3UPOBATh XUMHUUYECKYI0 MH(POpPMAIHIO, TIepepadaTeiBaTh €€ M HCIIOIb30BaTh
B COOTBETCTBHUH C MTOCTABJICHHOM y4eOHOH 3aauei.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

[Ipenmet oprannueckon xumun. Teopus

11 CTPOEHMS OPraHU4YeCKUX coeluHeHuil A. M. 8
bytneposa
Hroro no pasneny 8

Paznen 2. Yriaesoaopoansl

HpeﬂeHLHHe YIJI€BOAOPOAbl — AJIKAHBI,

2.1 5
IIUKJI0ATKAHbI

99 HenpenenbHbie yrieBoOPOIBI: AIKEHBI, 14
' QJIKaTUCHBI, AJTKHHBI

2.3 ApomaTHiecKue yrieBoA0pOo bl (apeHbI) 8

24 [TpupogHbIC HICTOYHHUKH YTICBOIOPOIOB U HX 4
' nepepaboTKa

2.5 l"anoreHnpor3BOAHBIC YTIEBOIOPOIOB 4
Hroro mo pazneny 35

Pa3znen 3. Kuciopojaconep:kaiiue opranu4eckue coeIuHeHHsI

3.1 Cruptel. ®eHon 11

KoHTpoJbHbIE
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/d69df650

bu6mmorexa [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [{OK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bub6mmoreka [{OK
https://m.edsoo.ru/d69df650

Bbu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650



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

KapOoHubHBIE COeTMHEHUS: ATbICTUIBI 1
3.2 ketonbl. KapboHoBbie kucioTsl. ClloKHBIE 21 1
3¢upsl. Kupsl

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK

3.3 YIIEBOb! d 1 https://m.edso0.ru/d69df650

Hroro no pasneny 41

Pa3nea 4. Azorcoaepikanue OpraHu4ecKue coeJHHeHHs

bu6mmoreka [JOK

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12 1 2 htts://m.edsoo.ru/d69df650

Wroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY ISIPHbBIE COCIMHEHUS

bub6mmoreka [{OK

1 B 1
5 BICOKOMOJIEKYJISIPHBIC COSTMHEHUS 6 htts://m.edsoo.ru/d69df650

Utoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 6


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

11 KUIACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue aroma. [lepuonnyeckuii 3akoH
11 u [lepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. . Meneneena

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XHWMHYECKUE PEAKITUN

Uroro no pazgeny

Paznen 2. Heoprannueckast xumust

2.1 Hemertamisr

2.2 MeTtasibsl

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

31 Mertonnl Mo3HaHUA B XUMHU. XUMUS U

KHU3Hb

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

11

19

39

31

23

54

KoHTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nunoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [{JOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

bubnuorexa [JOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoangecTBo yacoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJIbHbIE

padoThI

[Tpenmer u 3HaueHue

OpPraHNYeCKON XUMHH,

IIPEICTABIICHUE O 1
MHOT000pa3uy OpraHuYeCcKuX
COEMHEHU N

DNEeKTPOHHOE CTPOCHUE aToMa
yraepoaa (OCHOBHOE U

BO30YKIIEHHOE COCTOSTHHUS). 1
BaneHTHbIE BO3MOKHOCTH

aToMa yriepoja

XuMu4eckas CBs3b B

OpPTaHWYECKHUX COCTUHCHHSIX.
Mexann3mbl 00pa3zoBaHUs 1
KOBaJEHTHOM CBSI3U, CITOCOOLI

paspbiBa CBA3EH

Teopust crpoenus
OPraHUYECKUX COCTUHEHUN A. 1
M. bytneposa

Bunbl nzomepun: cTpyKkTypHasi,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX

IIpakTHYeckue
padoThl

Jlara
U3yYeHHs

DJIeKTpOHHbIe NN (poBbIE
o0pa3oBaTe/IbHbIE PeCypChbl

bu6mmoreka [JOK
https://m.edso0.ru/3686e6f5

bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmnoreka [JOK
https://m.edso0.ru/8d39f5c8

bubmuoreka [JOK
https://m.edso0.ru/9e595ch8

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661



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

10

11

12

13

COEIUHEHU

[IpencraBnenue o
Kiaccuukanuu u
cucTeMaThyecKas
Homenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

Knaccudukanus peakiuii B
OpraHUYeCKON XUMUU

CucreMmatusauus 1 0000I1IeHIE
3HAHHUH 110 TEME

AJIKaHbBI: TOMOJIOTUYCCKHI PSI,
obmras Gpopmyrna,
HOMEHKJIATypa U U30MEPU,
NEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

dusnueckre U XUMHUYECKHE
CBOMCTBA aJIKaHOB

HaxoxneHue aakaHoB B
npupoze. CriocoObl MosyueHus
U IPUMEHEHUE aJKaHOB

[ukmoankaHbl: 00IIas
dopmyia, HOMEHKIIATypa H
U30Mepusi, 0COOEHHOCTH
CTPOCHHUS M XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJTyUeHUS U
pUMEHEHUE

Pemenue pacy€THpix 3a1a4 Ha

bu6mmoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

Bbub6mmoreka [JOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [JOK
https://m.edsoo.ru/25a14636

bu6mmoreka [JOK
https://m.edsoo.ru/3137711c

bu6mmoreka [JOK
https://m.edsoo.ru/259b0a5b

bu6mmorexa [JOK
https://m.edso00.ru/156730d2

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEeIEIICHUE MOJIEKYJIIPHON
(hOpMyJIBI OPraHUIECKOrO
BEIECTBA [0 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIITUX
B ero coctaB. CucreMaTu3arus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH P,
obmas Gopmyna,

HOMEHKJIATypa, 3JIEKTPOHHOE U 1 bu6mmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Moiekyi. CTpyKTypHas ¥ L1c-
TpaHC-U30MEPUS ATKEHOB
duznyecKkre 1 XUMUIECKHE
cBOMCTBa ankeHoB. [IpaBuio 1 bubmmorexa LOK

P https://m.edso00.ru/21069ccd
MapkoBHHKOBA
CriocoObI mosryueHust 1 1 bubnuorexa [IOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padota Ne 1 mo

bu6mmoreka [JOK

teme "[lonydyeHue >TuiieHa u 1 1

o https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB

Pemenne paC‘IéTHHX 3aJa4 Ha

ONpeIeTICHUE MOJIEKYJIIPHOI 1 bubnuoreka [IOK
(bOpMyIIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AnKanueHsl: CONpsKEHHBIE,
U30JIUPOBaHHBbIE,

bu6mmorekxa [JOK
KyMYJIMPOBaHHBIE. 1

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

Oco0eHHOCTH HIIEKTPOHHOTO
CTpOCHHS


https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

XUMHUYECKHE CBOUCTBA
COIPSKEHHBIX JUECHOB

Crioco0OblI osTyueHus: u
MIPUMEHEHHUE aJTKaIUECHOB

AJIKVHBI: TOMOJIOTHYECKUH psi,
obmas Gopmyna,
HOMEHKJIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoKy, (pu3ndeckre CBONCTBA

XUMHAYECKHUE CBOMCTBA aJIKUHOB

KauecTBeHHbBIE peakiyu Ha
TPONHYIO CBS3b

CriocoObI osryueHust 1
MIPUMEHEHHE aJKUHOB

Pemenue 3amad: pacué€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakiuu

CucreMaruzanus 1 00001IeHE
3HAHWUM I10 TEME

ApEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ O€H30J1a U TOIyoIa,
uX (pu3NYecKHe CBOMCTBA

XUMHYECKHE CBOMCTBA ApEHOB:
peaKIuu 3aMeIIeHUs

bubmuoreka [JOK
https://m.edsoo.ru/e561253d

bu6mmoreka [IOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [IOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [IOK
https://m.edsoo.ru/23493a93

bu6mmoreka [{OK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526

bu6mmoreka [JOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

34

35

36

37

38

39

XUMHYECKUE CBOMCTBA ApPEHOB:
peaKIK MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

Pemenne pacu€THbIX 3a1a4 HA
OIpECIIEHNE MOJIEKYJIAPHOU
(bopMyJIbl OPraHMYECKOro
BEILECTBA

Crioco0OblI osTyueHus: u
NpUMEHEHHE apeHOB

I'enernueckas cBsI3b MEKIY
Pa3IMYHBIMU KJIacCaMU
YIJIEBOJOPOJIOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus U 0000IIeHE
3HAHUM 10 TEME

[Tpuponansrii ra3. [lonmyTHbie
HE(TSAHBIC Ta3bI

KameHHBIi1 yroiib v poTyKThI
ero nepepadoTKu

Hed1p 1 cioco0Osl e€
nepepabotku. [Ipumenenne
MPOIYKTOB MepepaboTKu HEPTH
I'enernueckas cBs3b MEKIY
Pa3IMYHBIMH KJIacCaMu
YIJIEBOI0POIOB

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

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

Bbu6moreka [JOK
https://m.edsoo0.ru/6f717d09

bu6mmoreka [IOK
https://m.edso00.ru/69b3398b

Bbu6mmoreka [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

I"aslorenonpoun3BoHbIE
YTIE€BOJAOPOAOB: AIIEKTPOHHOE
CTPOEHHUE; peaKLUH 3aMELICHHUs
rajoresa

JlelicTBueE IeI04YeH Ha
raJIOreHIIPOU3BOIHBIE.
BzaumoneiictBue
JIUTAJIOT€HAJIKaHOB C MAarHUEM U
IMHKOM

Cucrematusanus 1 0000IIeHIE
3HAHUM 10 pa3jueny
"VYrieBomopoibr"

KontponsHas paboTa o Teme
"Yrinesopopozas"

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH psi,
obmas popmyia, cTpoeHHe
MOJIEKYJ1, U30MEpHs,
HOMEHKJIaTypa,
kiIaccudukanus, pusnueckue
CBONCTBA

XUMHYECKUE CBOWCTBA

IIPEACIIBHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoOpl TOJTy4eHHS U
NPUMEHEHHUE OJTHOATOMHBIX
CIIMPTOB

ITpocTeie 3¢upsi:
HOMEHKJIaTypa 1 U30MepHus,

bu6mmoreka [JOK
https://m.eds00.ru/82b4d759

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

bu6mmoreka [{OK
https://m.edso00.ru/95c¢9e298

bu6mmoreka [OK
https://m.edsoo.ru/df04c5cd

bu6mmorekxa [JOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
https://m.edso00.ru/484100000000000

Bbu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

0COOCHHOCTH (PU3UIECKUX U
XUMHYECKUX CBOICTB

MHOT0aTOMHBIE CITUPTHI:
ATUJICHTJIUMKOJIb U TJUUEPUH, UX
buznyecKre 1 XUMUYECKHIE
CBOICTBa

Crioco0OblI osTyueHus: u
MIPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢buznyeckue cBoicTBa.
TokcnyHoCTh (heHoma

Xumudeckue cBorcTBa (peHoma

Crioco0OblI osTydeHus: u
npuMeHeHue (eHosna

[TpakTuyeckast padora Ne 2.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "CrnupThl U
¢denomnsr"

CucreMaruzanus 1 00001IeHuE
3HAHUU IO TEME

AJBIIETH/IBI U KETOHBI:
DJIEKTPOHHOE CTPOCHUE
KapOOHHIILHOM TPYIIIBI;
TOMOJIOTHUYECKHUE PSIIIbI, 001I1ast
dbopmyia, u3omepus u
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

Bbu6mmoreka [JOK
https://m.edsoo.ru/2ce726f8

bub6mmoreka [{OK
https://m.edsoo.ru/037ca5f9

bub6mmoreka [IOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [JOK
https://m.edsoo.ru/fd0ced09

bu6mmoreka [JOK
https://m.edso00.ru/1810ch9b

bu6mmorexa [JOK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

AJ'H:I[GFI/II[BI 1 KCTOHBI:

(du3HYECKUEe CBOMCTBA; PEAKIIUU

MIPUCOEAMHEHUS

PCaKLII/II/I OKHMCJICHUA U
KauCCTBCHHBIC PCAKIIUU
aAJIbACTHI0B U KETOHOB

Crioco6bI nosryueHust
aJIbJIETHJIOB U KETOHOB

OaHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIEC KHCJIOTHI,
0COOEHHOCTHU CTPOECHHUSI UX
MOJIEKYJI

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢duznueckue cBoiicTBa

XUMHUYECKHUE CBOMCTBA
MpEeIETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EeHHOCTH CBOWCTB
MYypaBbUHOMN KUCIIOTHI.
Msoroo6pa3ue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIebHBIX U
apoOMaTUYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

T'HJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT

bubmuoreka [JOK
https://m.edso0.ru/c887425¢c

bu6mmoreka [JOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

Bbu6moreka [JOK
https://m.edsoo.ru/fec0b113

bu6mmoreka [JOK
https://m.edso0.ru/700cc87b

bu6mmoreka [JOK
https://m.edsoo0.ru/40e6e0e9

bu6mmoreka [JOK
https://m.edsoo.ru/bb31be71

bubmuoreka [JOK
https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

65

66

67

68

69

70

71

72

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

Crioco0OblI osTyueHus: u
MPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH P, o0mmas
dopmyia, nzomepus u
HOMEHKJIaTypa

dusnueckue 1 XUMUIECKHE
cBoiicTBa 3(hupoB

Pemenne pac4€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOM
peaxiuu, Ha onpeziesieHue
MOJIEKYJISIPHOIN (POpMYJIBI
OpraHMYEeCKOro BEUleCTBa
[TpakTuueckas padota Ne 3.
Pemenne skciepuMeHTAIBHBIX
3amad o Teme "KapOoHoBbie
KUcHoThl. CroxHbIe YQUphI"

Kupsl: ctpoenue, pusudeckue
1 XUMHYECKHE CBOMCTBA
(rumponus)

Oco0eHHOCTH CBOMCTB JKHUPOB,
CO/IepKaIIUX OCTATKU
HETpeAeIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IpUpo/Ie

Mb1a KaK COJIU BBICIIUX

bubmuoreka [JOK
https://m.edso0.ru/0d162d9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

Bbu6moreka [JOK
https://m.edsoo.ru/ad6b94b2

bubmuoreka [JOK
https://m.eds00.ru/486671fb

Bbu6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

bubmuoreka [JOK
https://m.edsoo0.ru/b0331922

bubmuoreka [JOK
https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KUCIIOT, HX
Morolee aeicteue. Ilonsatue o
CUHTETHYECKHUX MOIOILUX
cpeactBax (CMC)
I'enernyeckas cBsA3b
YIJIEBOJOPOIOB U
KHCJIOPOJCOAEPKALIUX
OpraHUYECKUX BEIIECTB
Pacuétsl 10 ypaBHEHUAM
XUMUYECKUX PEAKIUN

CucreMmatu3auus 1 0000I1IeHIE
3HaHUH 110 TEME

OO01as xapakTepucTHKa
YTJIEBOJIOB U KJIacCUDUKAIUS
YTJIeBOJIOB (MOHO-, - U
HOJICaxapu/ibl)
Mounocaxapuabl: puznyecKre
CBOWCTBA U HAXOXJCHHUE B
pHUpoie

IIpuMeHeHue IIII0KO3bI, €€
3HAYECHHE B
JKU3HEJEATEIIbHOCTH OpraHu3Ma

Hucaxapunbl: caxaposa,
MaJjbTO3a U JIAKTO34.
Haxoxnenue B mpupojie u
MPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, GU3NUECKUE U

bu6mmoreka [JOK
https://m.eds00.ru/56790c96

Bbu6moreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [{OK
https://m.edsoo.ru/7a9693al

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmorexa [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [IOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIpUMEHEHUE

ITonstre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHsIX 3aa4 HA
oIpeziesieHUe J10JIM BhIXOa
MIPOJIyKTa PEaKLUH OT
TEOPETHYECKU BO3MOKHOTO
CucreMmatusauus 1 0000I1IeHIE
3HaHUU 1O pa3aeiry

KonrponbHas padora no teme
"Kucnopoacoaepxkarue
OpraHuYecKHue coeuHeHus"
AMUHBI: Knaccudukarms,
CTPOEHHUE MOJIEKYJI, 001Iast
bopmyna, uzomepus,
HOMEHKJIaTypa U pusnueckue
CBONCTBA

XUMHAYECKHUE CBOMCTBA
anudaTHIeCKUX aMHHOB

AHWIVH: CTPOCHUE aHWIHMHA,
0COOEHHOCTH XMMUYECKHX
CBOICTB aHMJIMHA

CriocoObI roryueHust 1
NpUMEHEHHE ami(aTHUECKIX
aMHUHOB

AMUHOKHCIIOTBI: HOMEHKJIAaTypa
U U30Mepusl, GU3NIECKre

bu6mmoreka [IOK
https://m.edso0.ru/6216e766

Bbub6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

Bbub6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [JOK
https://m.edsoo.ru/42c6678e

bu6mmoreka [JOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [{OK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [IOK
https://m.edsoo.ru/39cd21f1

bubmuoreka [JOK
https://m.edsoo.ru/eal38763

bubmuoreka [JOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoiicTBa. OTIaenbHBIE
MPEACTABUTENH 0-aMUHOKHCIIOT

XUMHAYECKHUE CBOKMCTBA

aMHHOKHCJIOT, UX
bu6mmoreka [JOK

1
OHMONIOTHYECKOE SHAYCHHE https://m.edsoo.ru/77df705a

aMuHOKHUCIOT. CHUHTE3 U
TUAPOJIU3 TIENTHIOB

benku kak npupoiHbie 1 bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OEIKOB https://m.edso0.ru/429e9899
XUMHUYECKUE CBOMCTBA OEJIKOB 1 brbmmorexa [TOK
https://m.edso0.ru/6237306d
A3zoTconepxaiue
reTepOLUKINYECKHE
coenuHeHus. HyknenHoBbie 1 bubmmorexa [OK
g Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Oouonornueckas poib
[Tpaxtrueckas padota Ne 4.
Pemenue skcriepuMeHTaTbHBIX
5184 110 TeMe 1 1 bubmuorexa [JOK
. % https://m.edsoo.ru/8e3c02d1
A3oTtcoaepikaiue
OpraHuYecKHue coeuHeHus"
[TpakTryeckas padora Ne 5.
Pelenue skciepuMeHTaIbHBIX 1 1 bubnuoreka [IOK
3azmay no Teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHECHUM"
KonTtponbHas paboTa mo teme
" bubmuoreka [JOK
A3oTconepkariie 1 1

https://m.edsoo.ru/ce561bc?

OpraHuYecKHue coequHeHus"

OCHOBHBIC TTOHATHS XUMUH 1 bu6mmoreka [IOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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99
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BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUN U METOJIBI UX
CHUHTE3a —IIOJIMMEPU3aIUs U
MMOTUKOHICHCAITHS

IInacTtmaccel. YTunusanusa u
nepepaboTKa IIacTuKa

DJ1acTOMEpbI: HATYPAJIbHBIN
CUHTETHYECKUE KayUyKH.
Pe3nna

Boisiokna: HatypanbHbIe,
HCKYCCTBCHHBIC,
cuntetnueckue. [lomumepnr
CHEIMAIbHOTO Ha3HAYEHUS

[TpakTrueckast padorta Ne 6.
Pemenne skciepuMeHTATBHBIX
3azad4 o reMe "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

O0001IeHNEe U CUCTEMAaTU3AIHS
M3YYEHHOTO MaTepHaia 1o TemMe
"BBICOKOMOIEKYISIPHBIE
coequueHus"

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

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

bu6mmoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

Bbu6moreka [JOK
https://m.edso0.ru/5963a601

bu6mmoreka [{OK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [{OK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIACC

VMU IIPOCTBIX U CIIOKHBIX BELIECTB I10
IpyIIaM U IIepuoaam

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nu¢ppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsbl

Atom. CocTaB aTOMHBIX sIEP. 1 bubnuorexa [JOK
Xumuueckui snneMeHT. M30Tormbl https://m.edso0o.ru/59c112ee
Crpoenue 31eKTPOHHBIX 000JI0YeK 1 bu6nuoreka [IOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMuaeckux 1 bu6mmorexa [IOK
3JIEMEHTOB (S-, pP-, d-, f-amemMeHThI) https://m.edso00.ru/61294af9
Pacnpenenenue 351€eKTpOHOB 1O 1 bubnnorexa [JOK
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAILIUKA AaTOMOB
BHCMCETOB B OCHOI(}I){OI\?III:/I 1 bubmmorexa [JOK

B https://m.edso0o.ru/8149e846
BO30YKJIEHHOM COCTOSTHUHT
DNEeKTPOHHBIE KOH(UTYPAIIH HOHOB. 1 bubnmnorexa [JOK
DIEKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
[Tepronnueckuii 3aKOH 1
[Iepuoanueckast cucteMa XMUMUYECKUX
sneMeHToB [l. 1. MeHnneneenra, CBSI3b C 1 bubmorexa LIOK

N M ’ https://m.eds00.ru/16957c01

COBPEMEHHOI TeopHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuoreka [IOK

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CucreMarusanys U 0000IeHHUE 3HAHUM
10 TEME

Buapr xumudeckoil cBI3u. MexaHHU3MBI
00pa30oBaHMs KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3b.
MexMOoneKyIsipHbIE B3aUMOICHCTBUS

BaneHTHOCTB 1 BajieHTHBIE
BO3MOXHOCTH aTOMOB. CBsI3b
JJIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX
TE€OMETPUYECKUM CTPOEHUEM

IIpencraBneHust 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. THrbl
KPHCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEIIIECTB

IToustue o AUCTICPCHBIX CUCTCMAX.
[IpencraBneHre 0 KOJIIOUAHBIX
pacTBopax

HctrHHBIE paCTBOPBI: HACBIILICHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXKeHUsI KOHLIEHTPALIUH
pacTBOpOB

Pemenne 3a1a4 ¢ MCIOab30BaHUEM
MOHATHH "MaccoBas I0JIAd
nn

pacTBOp&HHOTO BemecTBa", "MosIpHAs
KOHLIeHTpauus"

bubmmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [IOK
https://m.edsoo.ru/5a8072af

bu6mmorexa [IOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [IOK
https://m.edsoo.ru/8c66bh12a

bu6mmoreka [{OK
https://m.edsoo.ru/e167635b

bu6nuoreka [JOK
https://m.edsoo.ru/da2c70e4

bu6nmoreka [JOK
https://m.edsoo.ru/e9ccdd8d

bu6mmorexa [IOK
https://m.edsoo.ru/328e653a

bu6mmorexa [IOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX BEIICCTB

CucreMaruzanys U 0000IeHNe 3HAHUI
10 TEME

Kontponbnas paboTa mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema
XUMUYECKHX dj1eMeHToB []. 1.
Menneneesa", "CtpoeHue BeLecTBa.
Mmuoroo6pasue BemiecTs"

Knaccudukanmss XuMruuecKux peakiuii
B HEOPraHMYECKOM 1 OpraHN4ecKon
XUMHH. 3aKOH COXPaHEHHS MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MPEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaKIIHsIX

TennoBsie 3 PEKTH XUMHYESCKUX

peakuuid. TepMOXUMHUYECKHE
ypaBHEHUS

Borunicnenus o ypaBHeHUAM
XUMHUYECKHUX peaKIuii u
TEPMOXHUMHUYECKUM YPaBHEHUSAM
CKopocTh XMMHUECKON peakluu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanuzaTopsl
['oMoreHHbIe U reTepOreHHbIE PEAKIUN
[TpaxTuueckas padorta Ne 1 mo treme
"BnusiHue pa3nu4yHbIX PaKkTOpOB HA

bubmmoreka [JOK
https://m.edsoo.ru/bf9e108d

bu6mmorexa [IOK
https://m.edsoo.ru/8d2c6a3a

bu6mmorexa [IOK
https://m.edsoo.ru/70a60aa4

bu6mmorexa [IOK
https://m.edsoo.ru/6335cdd?

bu6mmorexa [IOK
https://m.edsoo.ru/d1db86da

bu6mmorexa [{OK
https://m.edsoo.ru/87b13954

bu6mmorexa [IOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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37

CKOPOCTb XUMUYECKOM peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKITUH.
XUMHUYECKOE paBHOBECHE
[IpakTuyeckas padota Ne 2 o reme
"BnusiHue pa3nnyHbIX PaKTOpOB HA

MOJIO’KEHUE XUMUYECKOTO paBHOBECHS "

DNEKTPOIUTHYECKAS TUCCOIIUAITHSI.
CunpHBIC U CIIa0BIC AIEKTPOIIUTHIL.
CreleHs QUCCOLManu

Honnoe npousseaenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BoxopoaHbIi
nokasateinb (pH) pactBopa
I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B paCTBOPaX
3JIEKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme
"XuMHYECKUEe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. BaxkHenme oOKuCIuTeNu u
BOCCTaHOBUTENH

MeTtoJ1 371IEKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEILIECTB

Pemenue 3amau Pa3JINYHbIX TUIIOB

Pemenne 3aaa4 pa3IndHbIX TUIIOB

bu6mmorexa [IOK
https://m.edso0.ru/30952f9b

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bu6nuoreka [JOK
https://m.edsoo.ru/5f766bdf

bu6nmmoreka [IOK
https://m.edso00.ru/3966ca89

bu6mmorexa [IOK
https://m.edsoo.ru/09d5a9bd

bu6mmorexa [IOK
https://m.edsoo.ru/2e3daeb0

bubmmoreka [JOK
https://m.eds00.ru/56226060

bubmuoreka [JOK
https://m.edsoo.ru/fh691387

bu6mmorexa [IOK
https://m.edso00.ru/93fb97d2

bu6mmorexa [IOK
https://m.edsoo.ru/5a859d16

bu6mmorexa [IOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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Cucremaruzanusa 1 00001eHNEe 3HAHUN
no teme "XuMuueckue peakuu'

KoHTposnbHas pabota 1mo Teme
"Xumnueckue peakuun"

Ilonoxenne HEMETaJIIOB B
[lepuoauueckoit cucreMe XMMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTPOEHHS UX aTOMOB.
dusnyeckue cCBOMCTBA HEMETAIOB

AJUTOTpONIUS HEMETAIUIOB (Ha MpUMeEpe
KHCIIOpOJia, cepbl, pocdopa u
yriiepoa)

Bonopon: momydenue, puandeckue u
XMMHYECKHE CBOMCTBA. ['Upuibl

l"anorensl: HaX0X/I€HUE B IPUPOJIE,
CrocoObl OMyuYeHUs, PU3NIECKUE U
XUMHUYECKHE CBOUCTBA

I"anorenoBoniopoabl. Baxknerue
KHCIIOPOJICOICPIKAIINE COSTUHECHUS
raJoreHoB

JlaGopaTopHbie U TPOMBITIVICHHBIS
CIOoCOObI OTYyUYEHUS TaJOTEHOB.
[IpuMeHeHue rajJoreHoB u ux
COEeIMHEHUN

[Tpaktuueckas padota Ne 4. Pemnienne
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe
"T"anorens"

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

bu6nuoreka [JOK
https://m.edsoo.ru/c161eb85

bu6mmorexa [IOK
https://m.edsoo.ru/a8a0a930

bu6mmorexa [IOK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [IOK
https://m.edsoo.ru/ef92c91c

bubmmoreka [JOK
https://m.edsoo.ru/0aa8f613

bu6nmoreka [JOK
https://m.edsoo.ru/4e223795

bu6mmorexa [IOK
https://m.edsoo.ru/6b3255e6

bu6mmorexa [IOK
https://m.edsoo.ru/6971aca4

bu6mmorexa [IOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Kucnopoa: nabopatopusie u
IPOMBIIIJICHHBIE CIIOCOOBI MOTYYCHHS,
¢duznyecKkue 1 XuMUYECKHE CBONCTBA.

O3oH. [IpumeHeHne KUCI0poa U 030Ha

OKcubl ¥ IEPOKCUIBI

Pemenne 3aa4 pa3IN4YHbIX TUIIOB

Cepa: Hax0XJIeHUE B PUPOJIE,
CHocoOblI OTyUYeHUs], PU3NUECKUE U
XMMHYECKHUE CBOMCTBA

CepoBoaopo, CyabGuabl

Kucnoponcoaepxaiiye coeAnHEHNS
cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTHI

[IpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 33/a4 110 TEME
"Cepa u e€ coequHeHuUs"

A30T: HaX0XKJICHUE B TIPUPOJIC,
CrocoObl OMyuYeHUs, PU3NIECKUe U
XHMUYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

Kucnopoacoaep:xaiiue coeuHEHHS
azora. OCOOCHHOCTH CBOMCTB a30THOU
KHCIIOTEI

[IprumeHeHue a30Ta U €ro COeAMHEHUN.
A3OTHBIE yTOOpECHHS

bu6nuoreka [JOK
https://m.edsoo.ru/c8abc36a

bu6nuoreka [JOK
https://m.edsoo.ru/5¢8816a0

bu6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [IOK
https://m.edsoo.ru/46afael6

bu6mmoreka [IOK
https://m.edsoo.ru/7c875999

bubmmoreka [JOK
https://m.edsoo.ru/8cfa2548

bu6nmoreka [JOK
https://m.edsoo.ru/0afb05e4

bu6nmoreka [JOK
https://m.edsoo.ru/badd2255

bu6mmorexa [IOK
https://m.edsoo.ru/e2965afe

bu6mmorexa [IOK
https://m.edso00.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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docdop: HaXOKAEHUE B IPUPO/IE,
CHOCOOBI NOTYYeHHUs, PU3UUECKUE U
XuMHuueckue cpoiictBa. dochuabl u
bochun

Oxkcunsl hocdopa,
docdopcoaepxkamme kucnotel. Comu
dbocdopHOIi KHCTOTHI

[Tpumenenue ocdopa u ero
coeaunenuil. @ochopHsie y100peHus

[IpakTuueckas pabora Ne 6. Pemenue
AKCIEPUMEHTATBHBIX 3314 110 TEMe
"A3zot u pochop u ux coequHeHU"
Yraepoa: HaXOXKJICHHUE B IPUPOJIE,
AJTOTPOIHbBIE MOJU(UKALINN;
du3ndeckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHNE

Oxkcua yriepona(ll), oxkeun
yraepoaa(lV), yronbHas kucinora u eé€
COJH

Pemenne 3aa4 pPa3INYHbIX TUIIOB

Kpemnuii: HaxoxaeHue B Ipupoe,
CHoCoObI OTyUYeHUs, PU3NUECKUE U
XMMHYECKHE CBOMCTBA

Oxcun kpemuusa(1V), kpemHueBast
KHCJIOTA, CUJIMKATHI

[IpuMeHeHne KpeMHUs U €ro
coequHeHuil. CTeko, ero nojy4yeHue,

bu6nuoreka [JOK
https://m.edsoo.ru/9a6b43ec

bu6nuoreka [JOK
https://m.edsoo.ru/c7a2d429

bu6mmorexa [IOK
https://m.edsoo.ru/a218070a

bu6mmoreka [IOK
https://m.edsoo.ru/8175ac3f

bu6mmoreka [{OK
https://m.edsoo.ru/1eb19f9e

bu6nuoreka [JOK
https://m.edsoo.ru/dba58adf

bu6nuoreka [JOK
https://m.edso00.ru/6029b609

bubmuoreka [JOK
https://m.edsoo.ru/143558ab

bu6mmorexa [IOK
https://m.edsoo0.ru/3170e7b1l

bu6mmorexa [IOK
https://m.edso0.ru/393cdac0
https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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69

70

71

72

73

74

75

76

BUObBI CTCKJIA
Pemenue 3amau Pa3JIMYHbIX TUIIOB

CucreMaruzanys U 0000IeHNEe 3HAHUI
o teme "Hemeramiaber"

KonTponbhas pabora o teme
"Hemerasnsr"

AHanu3 pe3yJbTaToB KOHTPOJIBHOM
paboThl, KOPPEKIHUs OMUOOK

[TonoxeHne METaIoB B
[Teproguueckoi cuCTEME XUMHUYECKHIX
a5eMeHTOB. OcOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METAJIOB

OO6mue ¢puznuecKkre CBOMCTBA
MeTaisoB. [IpuMeHeHre MeTamioB B
OBITY M TEXHUKE

CmutaBsl MetasuioB. Kopposus
METAJIOB

Pemenne 3a1a4 pa3IMYHbIX TUIIOB

DJIEKTPOXUMHUYECKUH P HATPSIKEHUI
MeTasuioB. OOIIMe CIOCOOBI MOTYYEHUS
METaJIJIOB

OO6m1as xapakrepucTtuka MetauioB |A-
rpynsl Ilepuoanyeckoi cucteMsl
XUMHYECKHX 3eMeHTOB. HaTpuii u
KaJuii: moiay4yeHue, pusndeckue u

bu6mmoreka [IOK
https://m.edsoo.ru/b624f801

bu6mmorexa [IOK
https://m.edsoo.ru/6e864db5

bu6mmoreka [IOK
https://m.edsoo.ru/d0484c76

bu6nuoreka [JOK
https://m.edsoo.ru/2b7e9510

bu6nmoreka [JOK
https://m.edso00.ru/9839c16¢c

bu6nmoreka [JOK
https://m.edsoo.ru/51dac9d3

bu6mmorexa [{OK
https://m.edsoo.ru/42b872e3

bu6mmoreka [IOK
https://m.edsoo.ru/e3de37b6

bu6mmorexa [IOK
https://m.edsoo.ru/94eb377a

bubmmoreka [JOK
https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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78

79

80

81

82

83

84

85

XUMHUYCCKUC CBOﬁCTBa, MIPUMCHCHUC
IMPOCTHIX BEHIECCTB U UX COC[[I/IHCHI/Iﬁ

O6mas xapakrepuctuka metayuioB |A-
rpynsl [lepuoanyueckoit cucteMbl
XUMHYECKHUX 3JIEMEHTOB. Maraui u
KaJbIUil: moTy4YeHue, (hu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M KX COCAMHCHUI

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUs

AIOMUHUN: TIOTy4YeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHIA ATFOMHHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX
pUMEHEHHE

Pemenne 3aa4 Pa3JIMYHbIX TUIIOB

[TpaxTnueckas padota Ne 7. Pemenue
9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
"MeTaJiibl TIIaBHBIX OArpynmn”

OO0mast XxapaKTEpUCTHKA METAIIJIOB
no6ouyHbIX oarpynmn (b-rpymm)
[Mepronnveckoit CUCTEMBI XUMHUECKUX
JJIEMEHTOB

dusnueckue U XUMUYECKHAE CBOMCTBA
XpoMa U €ro COeIMHEHUH, X
MIPUMEHEHUE

Baxueiire coeMHEHNS] MapraHia.

bu6mmoreka [IOK
https://m.edsoo.ru/7¢c3e49c0

bu6mmoreka [IOK
https://m.edsoo.ru/c74bfae9

bu6mmoreka [IOK
https://m.edso0o.ru/0e79b266

bu6mmoreka [{OK
https://m.edsoo.ru/5d12d318

bu6mmorexa [IOK
https://m.edsoo.ru/27a4af43

bu6mmorexa [IOK
https://m.edso00.ru/610d7431

bu6mmorexa [IOK
https://m.edsoo.ru/9911bef3

bu6mmorexa [IOK


https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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87

88

89

90

91

92

93

94

IlepmaHranar xanus, ero
OKHUCJIUTEIBHBIE CBOMCTBA

dusnueckue U XUMHYECKHAE CBOMCTBA
JKenesa u ero coenuHeHui. [lomydenue
Y IPUMEHEHUE CIUIaBOB Kelle3a

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIH U €€ COeTMHEHUM, UX
MIPUMEHEHUE

du3nyeckre 1 XUMHUUECKHE CBOIMCTBA
IIMHKA U €r0 COeTUHESHUM, NX
npuMeHeHue. [ uapoKCOKOMILIEKCHI
IIMHKA

[IpakTuueckas padora Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"MeTaiibel TOOOYHBIX OArpynn”

Pemenne 3aa4 Pa3JIMYHbIX TUIIOB

OO0001IEHUE U CUCTEMATU3ALIUS
U3yYEeHHOI'0 MaTepuaja o TemMe
"MeTtasuibr"

KonTponbHas pabora o teme
"Merauier"

AHanu3 pe3ynbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIIUS OIINOOK

Ponb xumun B o0ecrieueHun
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA.
[TonsiTve 0 HAYYHBIX METO/IAX
UCCJICTOBaHMSI BEILIECTB

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

bu6mmoreka [IOK
https://m.edsoo.ru/1b7f8741

bu6mmorexa [IOK
https://m.edsoo.ru/2bc0f954

bu6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

bubmmorexa [JOK
https://m.edsoo.ru/a6e352ea

bu6nuoreka [JOK
https://m.edsoo.ru/a8b83d83

bubmmoreka [JOK
https://m.edsoo.ru/e91fe975

bu6nmoreka [JOK
https://m.edso0.ru/83f63ea3

bu6mmorexa [IOK
https://m.edsoo.ru/9ebff2fd

bu6mmorexa [IOK
https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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102

HayuHnble npuHIMIIBI OpraHU3aluu
XUMHYECKOTO MPOU3BOICTBA.
[IpombIneHHbBIE CTIOCOOBI Oy YEHUS
Ba)KHEUIIINX BEIIECTB

XUMHUECKOE 3arpsA3HEHUE
OKpYXKAaIOIIE Cpebl U €ro
IIOCJIICACTBHUA

Xumus u 310pPOBEEC YCIOBCKA.
.HeKapCTBeHHBIe CpeacTBa

Xumus numy. Pois XuMuu B
o0ecrieueHun MUIIEBON 0€30IIaCHOCTH

KocMmernueckue u napdromepHbie
cpeactsa. beiToBas XxuMus

XuMUs B CTPOUTENHCTBE. BaxkHeiime
CTPOUTENbHBIE U KOHCTPYKI[MOHHbBIE
MaTepHuabl

XUMUA B CETBCKOM XO35IMCTBE.
Opranuyeckue 1 MUHEpaJIbHbIE
yaoOpeHus

CucreMarusanus U 0000IEHUE 3HAHUM
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nuoreka [JOK
https://m.edsoo.ru/2e45a44f

bu6nuoreka [JOK
https://m.edsoo.ru/9f11bf51

bu6mmorexa [IOK
https://m.edsoo.ru/a6552721

bu6mmoreka [IOK
https://m.edsoo.ru/1f7b5bd2

bu6nuoreka [JOK
https://m.edsoo.ru/da42d5a9

bu6mmorexa [IOK
https://m.edso00.ru/61e69003

bu6mmorexa [IOK
https://m.edsoo.ru/fd39587d

bubmmoreka [JOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IMPOBEPSIEMBIE HA EI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUSA

1

11

1.2

13

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTeJIbHON MPOrpaMMbI CpeIHero 001ero
oOpa3zoBaHus

Brnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOpask BKJIKOYAET:

OCHOBOIIOJIATAIOIIME MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH aTOMOB,
OCHOBHOE M BO30YXXAEHHOE COCTOSIHUE€ aToMa, HOH, MOJEKya,
BaJICHTHOCTB, JIEKTPOOTPHULIATENIBHOCTD, CTCIICHb OKHCJICHUS,
XUMHUYECKasi CBsI3b (O- M T-CBA3b, KpaTHbIE CBSI3U), THOpUAM3ALMSL
aTOMHBIX oOpOuTaneil, KpHCTAIMYECKash pemeTka, MOJb, MOJIPHAs
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHILEHTPALUs, pPacTBOPHI
(MCTUHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIH
CKeJeT, (YHKIMOHAaJIbHAsl TIpylmna, pagukai, H30MEpbl, CTPYKTypHas
dopmyna,  wu3omepus  (CTpyKTypHasi,  TreomeTpuyeckas  (Iuc-,
TPAHCU30MEpHsI), TOMOJIOTHYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOIHI,
KHUCJIOPOA- U a30TCOJEepXkKalllie COCIUHEHUs, OMOJIOTNYECKH aKTHBHbIE
BellecTBa (yIiaeBO/bl, JKUPbI, OEJIKK), MOHOMED, TOJTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCMHEHUS, KPEKUHT, PUPOPMHHT, THIIbI
XMUMUYECKHX peaKkuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEAKIMU HOHHOIO OOMEHa, TOMO- U I'€TepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMbIE), PACTBOP, DJIEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLUALIMS, CTETIEHb JUCCOLMALUN, OKUCIINUTED,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHUYECKOW pEakIuH,

XHUMHNYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBl (TEOpPHUS XUMHUUYECKOTO CTPOEHHUS OpraHUYECKHX
BemectB A.M. BbytnepoBa, Teopus 3JIEKTPOIUTHUECKON TUCCOIHAINH,
ITepuognueckuii 3axkon /[.J1. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK XHMHUH, MHPOBO33PEHYECKHE
3HaHUS, JIeXKallMe B OCHOBE NMOHMMAaHMs NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUYECKHX SBJICHHUH, COBpEMEHHbIE TPEJCTABICHUS O CTPOECHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX

MNpEaACTaBJICHUA 0 MEXaHU3Max XUMHNYECKUX peaKHHﬁ,

TCPMOIANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX nux
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1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTHMUYECKUE CBEICHUS O CBOWCTBAX, COCTAaBE, IOIYYCHUH H
0€30MacHOM  HUCIHONB30BAaHWM  BAKHEHIIMX  HEOPraHUYECKHX U
OpraHMYeCKUX BEUIECTB B OBITY W MPaKTUUYECKOW JEATEIbHOCTH

YCIO0BCKa

o0Imue Hay4HbIE MPHHIUIBI XMMHUYECKOTO TPOU3BOJCTBA (HA MpHUMEpe
IPOU3BOJICTBA CEPHOM KHCJIOTHI, aMMHAaKa, METaHOJa, INepepadOTKU
HeTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC TIPHU3HAKK W  B3aUMOCBSA3b  HM3YYCHHBIX HOHSITPIﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA TPH OIIMCAHUU CTPOCHHUA U

CBOMCTB HEOPTaHUYCCKUX U OPIraHNYCCKUX BEIICCTB U UX HpeBpaH_[CHI/Iﬁ

B3aHMOCBS3b XHMHYECKHUX 3HAHMH C IMOHATHUSIMH H MMpEaACTaBICHUAMU
APYyrux mnpeamMeToB IJIsd 0ojiee OCO3HAHHOIO MOHHMMAaHHS U OOBICHEHUS

CYIIHOCTH MaTE€pPHAIBHOTO €IMHCTBA MUPA
CdopMupoBaHHOCTH YMEHHS UCIIOJIb30BATh:

HaMMCHOBAaHUA XHMHUYCCKHUX COG}II/IHCHI/Iﬁ MCKIAYHApOAHOro CoOrs3a
TeOpeTI/I‘ICCKOﬁ u HpHKHaHHOﬁ XUMHUHU W TpPHUBUAJIBHBIC HAa3BaAHHUA
BCIICCTB, OTHOCANIUXCA K MHN3YUCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPTraHNUYCCKUX COC,Z[I/IHGHI/Iﬁ

XMUMUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMS (OPMYJT HEOPraHUYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJECTHBIX) ()OPMYJI OPTAaHHYECKHUX BEIICCTB
CdopMuUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATD:

HCOPraHM4YCCKUEC BEHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUsA U

KPUTEPHH JUTS KITACCU(PUKAIIMN H3yJaeMbIX XUMUYECKIX 00BEKTOB

OpPraHnvdcCKruC BCHICCTBA, CAMOCTOATCIIBHO BI)IGI/IpaTb OCHOBaHHsA U

KPpUTCPHUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 pa3IM4yHbIM TpHU3HAKaM (YUCIY M COCTaBy pEarupylolMX BEIECTB,
TersioBoMy 3((dexTy peakuu, H3MEHEHHIO CTENeHeH OKHCIeHHs

3JICMCHTOB, 06paTI/IMOCTI/I PCaKIur, y4aCTUIO KaTaHI/ISaTOpa)

CdhopmupoBaHHOCTH YMEHUSI XapaKTePU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y)XJIEHHOM COCTOSSHUHM) H HWOHOB
XUMHUYECKHX 351eMeHTOB |1 — 4 niepuonoB [lepunoanueckoi cuctems J[.1.
MenzeneeBa U UX BaJEHTHBIE BO3MOKHOCTH, UCIIOJIb3Ys MOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAITH, SHEPTETUIECKUE YPOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

CdhopmupoBaHHOCTE YMEHHUSI OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO

nepuoaaM U rpymnmnam

ChopMHupoBaHHOCT, YMEHMSI COCTABISITH YPAaBHEHHS] XUMHUYECKUX

peakMii ¥ pacKpbIBaTh UX CYIIHOCTB:

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ IMOCPEACTBOM COCTaBJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

YPAaBHEHMs pPEaKUUP pa3Iu4HbIX THUIIOB; IOJHBIE M COKpalICHHbIE
yYpaBHEHHsI pEaKIfii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX
9T peakLuy UAYT 10 KOHLIA

peakiuii THIPOJIHM3a, PEeaKIuid KOMIUIEKCOOOpa3oBaHMs (Ha MpUMepe

TNAPOKCOKOMIUICKCOB IMHKA U aJ'IIOMI/IHI/ISI)
C(bOpMI/IpOBaHHOCTL YMCHUA NOATBCPIKIAATH:

Ha KOHKPETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHON
CIIOCOOHOCTH OPraHMYeCKUX COECJUHEHUH OT KpaTHOCTH U THIA
KOBAJICHTHOM CBSI3U (G- U T-CBS3H), B3aUMHOIO BJIMSIHUS ATOMOB U TPy
aTOMOB B MOJIEKYJIaX, & TAK)KE OT OCOOEHHOCTEH pealn3aluy pa3IuyHbIX

MCXAaHU3MOB IIPOTCKAHUSA peaKI_II/Iﬁ

XapaKTCPHbIC XHUMHUYCCKUC CBOMCTBa BCIHICCTB COOTBCTCTBYIOLIMMU

9KCIICPUMCHTAMU U 3alIUCAMHU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB M BayKHEHUIIME
CBOWCTBA BELIECTB, IPUHAMICKAIINUX K ONPEHEIIEHHBIM KjaccaM |
rpyIaM COeIUHEHHH (ITPOCThIE BEIIECTBA, OKCHUIIBI, THAPOKCHIBI, COJIH;
YTIIEBOJIOPOIBI, TPOCTBIC Y(QUPHI, CIUPTHI, (PEHOIBI, aTbACTUIbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOXHBIE I(UPHI, KUPBI, YTIEBOJIbI, AMUHBI,

AMUHOKHCIIOTBI, OCITKH)

ChopmupoBaHHOCT, YMEHHS TPOBOAMTH PACUETHI TIO XHUMHYECKHM
dbopMyliaM M ypaBHEHHMSIM XHUMHUYECKHX PEaKIHUi C HCIOJIb30BAaHUEM

(bu3NYECKUX BETNYHH:

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C OMPEICTEHHON MaCCOBOM

JI0JIel pacTBOPEHHOTO BEIIECTBA WIIM JJaHO B N30BITKE (MMEET MPUMECH)
MaccoBOW MJIM 00BEMHOM 107U, BBIXO/1a MPOAYKTA PEAKIIMH

TEIUIOBOTO AP QeKTa peakiui

00BEMHBIX OTHOIIEHUI ra3oB

10 HaXOXKJACHHMIO XUMHUUECKOMH (bOpMYJ'ILI BCIICCTBA
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12

13

14

15

Bnanenue cucrteMol 3HaHHMM O METOAAX HAy4YHOTO MO3HAHMS SBJICHUU
MIPUPO/IbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHUE MPUMEHSITh
AT 3HAHMS TPU SKCIEPUMEHTAIBHOM HCCIEAOBAaHWM BEIIECTB W IS
OOBSICHEHUS XUMHUYECKUX SIBJICHUM, HMMEIOUIUX MECTO B TMPHUPOJE,

HpaKTquCKOﬁ JACATCIIPHOCTH YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HHU

CchopMUpOBaHHOCTH yMEHHUSI TPHUMEHSATh (UCIOJNBb30BaTh) 3HAHHUS O
COCTaBE M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON IMPOBEPKHU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakuuMidi W TPOTHO3HPOBAHUS BO3MOXKHOCTEM UX OCYIICCTBIICHUS;
CUCTEMHBIC XUMHUYECKHE 3HAHWS JiI OOBSICHEHUS M TPOTHO3UPOBAHHS
SIBIICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; MJsi NPUHATHUS

I'paMOTHBIX peI_HeHI/Iﬁ HpO6HeM B CUTyalusiX, CBA3AHHBIX C XAMUEH

ChopMHUPOBaHHOCTh YMEHUS IUIAHHUPOBAaTh M IMPOBOJUTH XUMHYECKUN
OKCIEPUMEHT (TOJIyYeHHE W H3YYCHHE CBOMCTB HEOPTaHUYECKUX U
OpPraHMYEeCKHX BEIIECTB, KAYCCTBEHHBIC pEAKIIMU  YIJIEBOIOPOIOB
Pa3IUYHBIX KJIACCOB U KHCIOPOJCOACPIKAIIMX OPraHMYCCKUX BEIIECTB,
peuIeHue  OKCHEPHMEHTAJIbHBIX  3aJad 1O  PacHO3HaBaHUIO
HEOPraHWYECKUX W OPraHUYECKHX BEIECTB) C COOJIIOJICHHEM IPAaBHII
OesomacHoro  oOpallleHHs C  BellecTBaMM M J1a0OpaTOPHBIM
obopymoBanueM; (HOpMyJIHPOBATH LIETU UCCIEIOBAHUS, MPEACTABIATH B
pa3nmuuHON (opMe pe3yNbTaThl dSKCHEPHUMEHTa, aHaJIM3HpPOBaTh U

OLCHUBATb UX NOCTOBCPHOCTH

ChopMHPOBAaHHOCTE YMEHHSI OCYLIECTBIISATH LIEJIECHANPABICHHBIH MOUCK
XMUMHAYECKON MH(POPMALIMU B PA3IMYHBIX HCTOYHUKAX (HAay4Has U y4eOHO-
Hay4Has JIUTepaTypa, CpeACcTBa MacCcoBor MH(popMaIuu, cetb IHTepHET U
JIpyTue), KPUTHUECKH AaHAIM3UPOBaTh XUMHMYECKYI0 HH(POpMAIHIO,
nepepabaTbiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUM C IOCTABIEHHOMN

y4eOHOI 3amaueit

ChopMHPOBAaHHOCTE  yMEHHsI  NIPOTHO3MPOBATh, AHAIU3UPOBATh U
OIICHMBATh HMH(POPMAITMIO C TIO3UIMA JKOJOTHYECKOW OE€30MacHOCTH
MIOCJIE/ICTBUI OBITOBOM M NPOM3BOJICTBEHHOHN JESTENbHOCTH YEJIOBEKA,
CBSI3aHHOW ¢ TepepabOTKONW BellecTB; C(HOPMHUPOBAHHOCTh YMEHHM
OCO3HaBaTb  ONACHOCTb  BO3IACUCTBUS  HA  KUBBIE  OPraHHU3MBbI
ONpPEIEIIEHHBIX BEIIECTB, IIOHUMAs CMBICHI [OKa3aTels MNpeaesIbHON
JONMYCTUMOW KOHILIEHTpAallMM, W TOSACHATH Ha MpHUMEpax CHOCOObI
YMEHBIICHHS U NIPEIOTBPAILECHUS UX BPEAHOTO BO3IACHUCTBHSI HA OPraHU3M

YCJIOBCKa
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TGOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

Ctpoenune BemiecTBa. COBpeMeHHass MOJENb CTpOCHHs aToma. PacmpenencHue
AJIEKTPOHOB 110 JHEpPreTMYecKuM ypoBHAM. Kiaccubukanus XuMHUYECKHX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTeTHYCCKUX YPOBHEW aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS aTOMOB. OJEKTPOHHAs

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

[lepuonuueckas cucrteMa xumudeckux siaemeHtoB .M. Menzeneesa.
Ousnyeckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB W HX COCIMHEHUH I10
nepuoiaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWMCTB MPOCTHIX

BEILIECTB, BOJOPOJAHBIX COETMHEHM, BBICIIUX OKCUAO0B U TUIAPOKCHUIOB
BanenTHOCTB. DnekTpoOoTpULATENBbHOCTh. CTENEHb OKUCIECHUS

Bunbsr xumudeckoi cBs3M (KOBaJlieHTHAsI, HOHHAsI, METaJlInYecKasi, BOJOPOIHAs)
1 MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIE B3auMoAecTBuUs. BemecTa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THNbl KPUCTAUIMYECKUX
pemeETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAINIMYECKON PEIIETKI
XumMuueckas peakuus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYeCKOW U OPraHMYECKOM XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IUnYHbIX (PaKTOPOB

TennoBble 3¢ (HeKThl XMMUYECKHX peakiuil. TepMoxuMuyeckre ypaBHEHHS

O6paTI/IMBIC pcaKknuu. XUMHUYECKOe paBHOBECHC. (I)aKTopBI, BIIMAKOIIKUE Ha

cocTosiHuE XuMHudeckoro pasHoBecus. [Tpunuun Jle [llatense

Onexrponutuyeckas aucconuanus. CuiabHble U ciadble 31ekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCHas, HeWTpaibHas, Ienao4yHas. CreneHb
Jqucconyanuu. Peakiium HOHHOTO oOMeHa

I'unponus coneit. MonHoe mpoussenenue Boabl. Bogopoausiii nokaszarens (pH)
pacTBopa

CriocoObl BBIpaXKEHHs KOHIIEHTPALUU PACTBOPOB: MAcCOBasl J0JIsl pACTBOPEHHOTO
BCIICCTBA, MOJIApHAaA KOHLOCHTpAanus. HaCI)IHIeHHBIC u HCHACBIIIICHHBIC
pacTBOpBL, PaCTBOPUMOCTh. Kpucramioruaparst
OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peaklMU. [loBeneHne BemecTs B cpeax ¢

Pa3HbIM 3HAYCHUCM pH MCTOI[BI QJICKTPOHHOI'O OanaHca
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2.1

2.2

2.3

2.4
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

DJEeKTPOJIN3 paCTBOPOB U pacIljIaBOB COJICH
OCHOBBI HEOPraHUUECKOW XUMUU

KJ'IaCCI/I(bI/IKaI_II/I}I HCOPTaHNYCCKUX COCJIMHECHU. HOMGHKJ’I&Typa HCOPTaHUYCCKUX

BEILIECTB

XUMUYECKHUE CBOMCTBA BaKHEHUIIMX METAINIOB (HATPHM, Kalud, KaJbIHi,
MarHui, aJlOMUHUN, ITUHK, XpOM, >KeJie30, MeIb) M HX coeauHeHuil. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

XWMHUYECKHE CBOWCTBA BAXXHEHUITUX HEMETAUIOB (TaJOre€HOB, CEPhI, a30Ta,
dochopa, yrmepoga M KpeMHHUS) HW  UX  COSAWHCHHMN  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX KUCIOT, BOAOPOIHBIX COSIMHEHHUIA)

FCHCTI/I‘-ICCKaSI CBA3b H€0pI‘aHI/I‘IeCKI/IX BCIICCTB, HpI/IHaI[JIe)KaH_[I/IX K pa3HI/I‘-IHBIM

Ki1accaM

#HHHPar##H# nenTudukanus HeopraHuyeckux coeAuHeHuil. Kauecrsennsie

p€aKun Ha HCOPraHM4YCCKHUE BECIICCTBA U HOHBI
OcHOBEI oprT: aHUYECKON XUMUH

OCHOBHBIE  TIOJIOXKEHHMSI TEOPUM XUMHUYECKOIO CTPOECHHUS OpPraHMYECKUX
coequHennii A.M. BbyTtiepoBa. YriepoaHblil CKeJeT OpraHM4eCKONM MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3HM. S- M P-CBs3U. SP3-, SP2-, SP-rHOpHIU3AINH
opOuTasieii aTOMOB yryiepoa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XHMHYECKOTO

CTPOCHUA MOJICKYIJI. I'omonoru. I'omonoruueckui pAA. I/I30Mep1/1;1 " U30MCPBI

[Tonsatue o  ¢yHkuMoHampHOW  rpynme.  OpueHTanuoHHbIE 3 EKTHI

3aMeCTUTENIEH

HpCHCTaBHeHI/IC 0 Knaccn(bmcaunn OpraHn4YCCKUX BCUICCTB. HOMCHKHaTypa
OpPraHu4YCCKux COG,Z[I/IHGHI/Iﬁ (CI/ICTCMaTI/I‘leCKaﬂ) W TPHUBUAJIBHBIC HA3BAHUA

BOXHEUIINX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

CBOOOMHOpAAMKATBHBI W HWOHHBIM MeXaHWU3Mbl peaknuu. lloHsTHE O

Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinea

AJikaHbl. XMMUYECKUE CBOMCTBA aJKAHOB: TAJIOTEHUPOBAHKE, JETUIPUPOBAHUE,
TEPMHUUYECKOE PpA3JI0KEHUE, KPEKUHI, u3oMepu3auusi, ropenue. Ilomyuyenue
ankanoB. [luxnoankanel. Croenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMCpoOM OHKJIA. PeaKI_II/II/I IOPUCOCANHCHHUA U PAITMKAJIBHOI'O 3aMCIICHUA

AJnkeHbl. XUMHUECKHE CBOMCTBA: peakMM MPUCOECTUHEHHUs (raJoreHUpOBaHUE,
TMJIPUPOBAaHUE, T'MJIPOrajJoreHUpPOBaHUE, T'MIpATalysl), TOPEHUs,, OKUCIECHUS U
nonuMepuzanuu. [IpoMeblieHHble ¥ Ja0OpaTOpHbIE CIOCOOBI  MOJMYyYEHUs

AJIKCHOB

AJIKaI[I/IeHBI. XHUMHUYECKHE CBOMCTBA AJIKAJUCHOB: pPCaKIMu MPUCOCINHCHUA

(FI/II[pI/IpOBaHI/IC, TaJIOFCHI/IPOBaHI/Ie), TOpCHUA W TOJUMCpPU3ALUU. HOJ'Iy‘-ICHI/IC



3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

AJIKaIUCHOB

AnkrHbl. XMMHYECKHE CBOMCTBA: PEAKLMM NPHUCOEAUHEHHUS (TaJOre€HUPOBAHUE,
THIPUPOBAHUE, TUApATAUs, TUAPOTrallOTeHUPOBAHUE) KaK CIOCO0 MOMyuYeHUs
MOJIMMEPOB M JPYTUX MOJIE3HBIX INMPOAYKTOB. Peakiuu 3amemenus. ['openue
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JJIsl CBAPKU U PE3KU

MCTAJIJIIOB. HpI/IMeHCHI/Ie aliCcTHUJICHA

Apenbl. XUMHYECKHE CBOWCTBa O€H30JIa: peEaKIUH  DIIEKTPOOUIBHOTO
3aMeIlIeHus, NPUCOEIUHEHUs (TUAPUpPOBAHME, TallOTeHUpOBaHuE). Peaknus
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWUCTB Tonyona. [lomyuenue OeH3omna.
Oco0OeHHOCTH XMMHUYECKHMX CBOMCTB crtupona. [lonumepusanus cTupoia.

CriocoObl OJTy4eHUs! ¥ IPUMEHEHUE apOMAaTUUECKHUX yTIIEBOJOPOIOB

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOICTBa:
B3aMMOJICHICTBHE C  HAaTpUeM Kak CIOCcO0  YCTaHOBJICHUS — HAJIWYHA
TMIPOKCOTPYNINbI, C  TaJON€HOBOAOPOJAMH  Kak  CHOCO0  IMOJMy4YeHHS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs feruapartanus. Peakius ropeHus.
[Tomyuenue sTaHONa: peakuuss OpOKEHUs TIUIIOKO3bl, TUApaTalus STHIICHA.
OTUJIEHIIMKOJIb U INIMLEPUH KakK IMPEACTABUTENM IMPEAEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

@enon. Xumuueckue CBoWcTBa (eHoNa (peakiuuu C HATPHUEM, THAPOKCHUIOM

HaTpus, 6pomom). [lonyuenue penomna

Anpaeruapl. XUMHUYECKUE CBOMCTBA IPENEIbHBIX aJbJIEIHI0OB: TUAPUPOBAHUE;
KayeCTBEHHbIE pPEaKUUU Ha KapOOHWJIbHYIO TpyIIy (peakuus «cepeOpsHOoro
3epkaina», B3aumojeiicteue ¢ ruapokcugom meau (l1). Ilomyuenue npenenbHbIX
AIBACTUAOB: OKHUCJICHUC CIHUPTOB, THApaTaliksad alCTUJICHA. AHGTOH Kak

NpeaACTAaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKku OKUCIICHUSA allCTOHA

KapOoHoBbIe KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonyuenne mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIIECHHE
AJIKaHOB, AJKEHOB, MEPBUYHBIX CHUPTOB, albIAETUAOB. Briciine mpenenbHble U

HeTpeAe/bHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuple 3¢upbl u kupbl. CrnocoObl TOMYYEHUS CIOXKHBIX 3(QHUPOB.
OOparumocth peaknuu >Tepuduranuu. I[IpuMeHeHHe CIOXKHBIX S(PHUPOB B
NUIEBOM M Tap(pIOMEpHON MHPOMBIIIIEHHOCTU. JKUpBI Kak CIOXKHBIE 3(PUPHI
IJIUIEpUHAa U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA JKHMPOB:
TUJIPUPOBAHUE, OKHCIeHUE. ['maponus, WM OMBIJICHHE, >KUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TOJXYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BbICHINX Kap6OHOBBIX KHCJIOT

XHUMHUYECKHE CBOMCTBA TIJIFOKO3BI: p€aknuun C Yy4aCTUEM CIHUPTOBBIX U
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3.17

3.18

3.19

3.20

4.1

4.2

4.3

4.4

aJIBJICTUIHON TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIOKO3bI, €€
3HAYEHUE B KU3ZHEIEATEIBHOCTH OpraHusMa. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBnuBaomuye M HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus
qucaxapunoB. [lomucaxapuisl: kpaxmai, rMkoreH. CTpoeHre MaKpOMOJIEKYJ
KpaxMmaja, IJIMKOI€Ha M LeJUIoIo3bl. (PU3MUYecKHe CBOWCTBA Kpaxmalla u
LEJUII0I03bl.  XMMHMUYECKHE CBOWCTBA KpaxMmana: TIHMApOJN3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XMMHUYECKUE CBOMCTBA ILICJUIKOJIO3bI: TMAPOJIN3, MOJIy4YCHHE
3pupoB nemtono3bl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBIN 1IENK)

AMUHBI. AMUHBI KaK OpraHUYeCKUe OCHOBAHHUS: PEAKLMU C BOJOW, KUCIOTAMU,
peakuusi TOpeHUs. AHWIUMH Kak MPEeACTaBUTENIb apOMAaTUUYECKUX aMHUHOB.
XWMHYECKHE CBOMCTBA AaHWJIMHA: B3aWMOJICHCTBHE C KHCJIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. [lomyyeHne aMuHOB QIKWIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

AMUHOKUCHOTBI U O€iKu. AMHMHOKHCIOTHI Kak aM(OTEepHbIE OpraHH4YeCcKHe
coeauHeHusi. OCHOBHBIE AMHMHOKHCIIOTHI, OOpasyromue Oenku. XHUMHUYeCKHue
CBOWCTBa OEJIKOB: TUAPOJU3, JIEHATypalusi, KayeCTBEHHbIE (LBETHBIC) PEAKIIUU

Ha OelKu

CtpoeHre W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB TIOJMMEPOB OT
cTpoeHuss MoyeKysd. OCHOBHBIE CIOCOOBI TOJYYCHHUS BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHI: PeaKIMK TOJMMEpPU3alud U ToJIuKoHIeHcaru. Knaccudukarms
BOJIOKOH

#HH#Par##H#  nenTudukanus opraHuuecKux coequHeHui. Pemenne
AKCIIEPUMEHTAJIbHBIX 33]a4 Ha PAClIO3HABAHNE OPTAHUYECKUX BEIIECTB
['eneTnyeckas CBSI3b MEXKy KilacCaMU OPraHUYECKUX COETMHEHUM

XUMHS U )KU3Hb

Xumus B TOBCelHEBHOHM xku3HU. [IpaBuna Oe3zomacHOW pabOTBl C €IKHMH,
TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMHUH

XuMus v 310poBbe. XUMUS B METUIIMHE. XUMUS U CEIbCKOE X035MUCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHUS M 3HEPreTHKa: MPUPOJHBIA W TMOMYyTHBIA HedTSHOU
rasbl, UX COCTaB M ucnoyib3oBanue. CocrtaB HeTH U €€ nepepaboTka (MPUPOTHBIC
HCTOYHUKHU YTIEBOJIOPOAOB)

XUMHS U DIKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAKIIEH Cpeipl M €ro
nocneactsus. Oxpana rugpocdepsl, MouBbl, atMocdepsl, Giaopsl U GayHbl OT
XUMHUYECKOTO 3arps3HeHus. IIpobOiaema OTXOAOB M TOOOYHBIX TPOIYKTOB.

AJ'II)TepHaTI/IBHI)Ie HCTOYHHKHU SHEPTHUN

OO6mwme mpencTaBIeHUsT O MPOMBIIIIEHHBIX CHOCO0aX TMOMYyYECHHS] XUMHYECKUX
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5.2
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5.6

5.7

5.8

BELIECTB (HA NpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHOW KuCIOThl). YépHad u
uBetHass  Metauryprus.  CTEKI0 M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinieHHass ~ opraHuueckas  xumusi.  CpIpb€ IS OpraHMYECKOM

MPOMBIIIEHHOCTH
HiH#H#Par### Tunbl pacu€THBIX 3a1a4

###Par###PacuéTel Macchl BeleCcTBa WK 00bEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIM 00BbEMY OJJHOTO U3 YHUACTBYIOLUX B PEAKLUU

BELIECTB
H#HH#Par###Pacuérel TeroBoro s dexTa peakiuu
#HHPar##H##PacuéTbl 00bEMHBIX OTHOILIEHHUH ra30B MPU XUMUYECKUX PEaKIUIX

#H#HPar###Pacuétel Maccel (00bEMa, KOTMYECTBA BELIECTBA) IPOTYKTOB

p€aKknuu, €CJIM OJHO U3 BEIIECCTB AaHO B HN30BITKE (I/IMeeT HpI/IMeCI/I)

#H##Par###PacuéTpl MacCcOBOM WM 00OBEMHOMN JIOJIM BBIXOJIAa TPOYKTA PEaKIIUU

OT TCOPETUUYCCKH BO3MOKHOI'O

###Par###Pacuétel Mmacchl (00bEMa, KOJIMYECTBA BEIIIECTBA) MPOAYKTA PEaKIIUH,
€CJIM OJIHO M3 BEILIECTB JaHO B BUJE PACTBOPA C OMPEACIEHHON MacCCOBOM J101eH
pPacTBOPEHHOTO BEILIECTBA

#H##Par###PacdéThl C ICTIOIB30BaHUEM TTOHITHI «MAaCcCOBAs 0, «MOJISIPHAS
KOHIIEHTPALUs», KPACTBOPUMOCTbHY

#H##HPar##HaxoxaeHne MOIEKyIIpHON (hOPMYJIBI OPraHUIECKOTO BEIIECTBA TI0
€ro IJIOTHOCTU U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTaB, WU 110

MPOIYKTaM CrOopaHus



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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