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MNOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TNONOXKeHHW «CTparerum pa3sBUTHS BocHUTaHud B Poccuiickon
Oepnepanuu Ha niepuon 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 0O0y4YeHMs, MPHU3BAHO OOecneunuTh 00Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHNS OOy4YeHUsI B OpraHu3anusiax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOApOOHYI0  HWHTEPIpPETallMi0 B COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU (QYHKIINH:

e THPOPMAIIMOHHO-METO/IMYECKAsI, peau3aiusl KOTOpOoW  obecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHWUHU, OOIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJarONTUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHLUIOB CTPYKTYPUPOBAHUS W  MOCIEAOBATEIbHOCTA HM3Yy4YECHUS
y4eOHOro  maTrepuana, KOJUYECTBEHHBIX W KaueCTBEHHBIX  €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTtaliu B (QOopMe €IUHOIO TOCyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asisg yriyOaE€HHOTO U3YUEHUSI XUMUU:

e YCTAHABIIMBAECT MHBAPUAHTHOE NIPEIMETHOE COJIEPKaHUE, 00s3aTeIIbHOE JIJIs
U3ydeHUsT B paMKax OTHENbHBIX Tnpoduiel, mpexycMaTpuBacT
pacrpefielieHue W CTPYKTYpUPOBaHUE €ro Mo KjaaccaM, OCHOBHBIM
CoJIep KaTeNIbHBIM JIMHUSAM/pa3ienam Kypca;



o TAET MPUMEPHOE pacmpeeieHre Y4eOHOr0 BpeMEHHU, PEKOMEHAYEMOTO AJis
U3YYEHUS OTNIETBHBIX TEM;

elipe/yiaraeT MPUMEPHYIO  IOCJIEAOBATENILHOCTh  HU3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO HHTEPIPETALIUIO IEJIeH U 3a7a4 U3y4YEeHUs IPeIMETa Ha
yrayOnéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPKATETBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpasoBaHMs. 3a TpeleNaMHd YCTAaHOBJIEHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliepikaHusl yueOHOro mpeaMmera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENENsAThCS B COOTBETCTBUM C HANpaBJICHHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HUsI Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3YYEHHUS HamlpaBieH Ha pealn3alulio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  ATalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX TUCIUIUIMH B By3aX U OpPraHU3alUsAX CPEAHEro MpodhecCHoHaATIbHOTO
oOpa3zoBanus. B 9Toil CBs3M wu3yueHUe mpeaMeTa «XUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYecKor U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCs, BEIOPABIIUX OMPEASIEHHBIN MPOohUTh
oOyueHus1, B TOM YHCJIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccuoHaibHoro oopasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mniuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTPpaMMBbI CpeAHEro oO0I1Iero o0pa3oBaHUS
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay
BOCIIUTAHUS U COLIMAIILHOTO Pa3BUTHUS OOydarluxcs, Ha (GOpMHpPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMOHANU3alMh y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIMINX MEKIUCIUIIIIMHAPHBIH,
HAJNPEeIMETHBIN XapaKTep.

CocTaBngomyMu npeaMeTa « XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3yuYeHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHun mMoaxon0B K 0TOOPY U CTPYKTYpPHOI
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY



npussaTel nonokenuss GI'OC COO o paznuumsx 06a30BOro U YriayOnEHHOTO
YPOBHEW U3y4YEHUs NIPEAMETA.

OcHoBy coaepxaHus KypcoB «Opranumueckass xumus» u «OOmas u
HEOpraHW4ecKass XHMMS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJIIOIEE
OCO3HAaHHO OCBOUTh  CYIIECTBEHHO OOJbIMIMKA 00BEM  (AKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpPOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX WX COEIMHEHUN HAa OCHOBE PACIIMPEHUS W YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKku. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
paspylIeHUH, a TaKKe C TOUKH 3pEHHUs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUIOB ~ peakuud  JOomoJHsAeTcss  (OopMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMAHUE BOIpocaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS JJI KJIACCOB ONpeAenEHHOro npoduis (rjiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUU K o0Omeil cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIIMSIHHE CMEKHbBIE IIpeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpEaMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bIIoe
3HaueHHUe OYIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Ccllydyae akIeHT OyneT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKHU, 3JIEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHHUU BELECTB U APYTOE.

B TO e Bpems B coaepkKaHUM TMpeAMeTa i KJIAaCCOB XUMHUKO-
Oounonornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC Oy/eT MMETh OpraHuyecKas
xumusa. B 3TOoM cimydae mpedocTaBiseTcsl  BO3MOXKHOCTH i Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K NIPUMEpPY, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB M apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOW I H3Y4YEHUS
CYITHOCTH IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B mmane ¢opMupoBaHHs OCHOB HAYyYHOTO MHPOBO33PCHHUS, OCBOCHHUS
0OIIIeHayYHBIX METO/I0OB TTO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUW M3ydeHHE TpeaMera «XUMHUsS» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3IX C YYEOHBIMM TIpEeJAMETaMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX objnactell «EcTrecTBeHHO-HaydHBIE NpeaMeThl», «MaTeMarthka u
nHpopMaTrKa» U «PyCCKHI S3BIK U JINTEPATYPay.

[Ipn wm3ydeHun ydeOHOro mpeameTa «XuUMHUs» Ha YriayOJEHHOM YpPOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAaHero oOmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4ueil MEePBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKH XUMHUW KaK O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN
JESITETbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Perenune
ATON 3alaud Ha YIIyOJEHHOM YpOBHE H3YUYCHHS TMpeaMeTra Mpeanojaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e bOopMUPOBAHHE TMPEJICTABICHUN: O MaTepUAIBHOM €IWHCTBE MHUpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HayK M €€ Beaylied poim B obOecredeHuu
YCTOMYMBOIO  Pa3BUTHsA  4YEJIOBEYECTBA: B  pelIeHUH  IpobiieM
AKOJIOTHYECKOMN, SHEPreTUUSCKON U MHIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3/IAHUHA HOBBIX MaT€pHUaIOB, HOBbIX HCTOUHUKOB YHEPTHH, B
o0ecTieUeHUN PAIMOHAIBHOTO MPHPOIONOIB30BaHUA, B (OPMHUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTyphbl Ye€JIOBEKa, a TAKXKE SKOJOTHUUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOIHOM CpeEIe;

¢OCBOCHHMC CHCTEMbl 3HAHWH, JIGKAIIMX B  OCHOBE XHMMHUYECKOM
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHM BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJIIPHOM,  HAJAMOJICKYJIIPHOM, O  TEPMOJMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX PEaKIui, O
XHMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CHCTEMaX, 00 OOIIMX
HAYYHBIX ITPUHIIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

« hopMUpOBaAHUEC y oOyyJaronmxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHMU I8 OOBSICHCHUS
KITFOYEBBIX HMJIEH M MpoOJIeM COBPEMECHHOM XHUMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIMI YKOJIOTUUECKON 0€30aCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJB30BaHUEM U  MepepadoTKOH
BEIIICCTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETEHUST YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHHUS XWMHUYECKHX SIBJICHHWHA, WMEIOIIMX MECTO B TMPHUPOJES, B
MPAKTUYECKOU EATENBHOCTH U TOBCEHEBHOM KU3HMU.



B nnane peanuzanuu NepBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOlIero o0pa3oBaHUs NMpPU WU3YYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKE LETU U 3a7a4M, KaK:

e BOCIIUTaHHE YOCKIEHHOCTU B MIO3HABAEMOCTH SIBJICHUI TPUPO/IbI, YBAXKCHUS
K TIpolileccy TBOpYECTBA B 00JIACTU TEOPETUYECKUX M MPUKIATHBIX
UCCJIEIOBAHUM B XUMUH, dbopmMupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

epa3BUTHE MOTHBAIMM K OOYYEHHIO W TMIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIMTaHMIO  Ha  OCHOBE  YCBOEHHS
00LIEYeIOBEYECKUX [IEHHOCTEM;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
criocoOHOCTeW oO0yuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTIEIIHON MpodecCuoHaIbHOM U 0011IeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e popMUpOBaHHME YMEHHUW UM HAaBBIKOB Pa3yMHOTO IPUPOJIONOJIL30BaAHMUS,
Pa3BUTHE HKOJIOTHYECKOM KYJIbTYpPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOMN AEATEIBHOCTH.

OO6m1ee 4Kncio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HefIeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHM.

DNEKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOXXHOCTM aToMa YIJIEpOJa. XHMMHYECKas CBSA3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMHM aTOMHBIX OpOHUTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). Tumbl NEpeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopust crTpoeHuss opraHndeckux coeauHenuii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U CTPYKTypHble  (HOpMYIIbI.
CrpykrypHble (QOpMYJbl pPa3NIUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenetHas. M3omepuss. Buuabl u3zomepuu: CTPyKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPPEKTh B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIMI
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupUKaMK OpraHuyeckux BeuniecTB. IlloHaTne o
bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

Oco0eHHOCTH W KJaccu(UKanus OpraHuyecKux peakuuid. OKHUCIUTETbHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUUA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX NPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepualaMM Ha HX
OCHOBE, OMNBITHI [0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKYI
OpraHUYECKUX BEIECTB.

YraeBoaopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOimasi popmysia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.

XUMHUYECKHE CBOMCTBA QJKAaHOB: pEakUUUd 3aMElIeHUs, H30MEpU3alH,
JETUAPUPOBAHUS, ITUKIU3AINY, TUPOJIN3a, KpEeKUHTa, TopeHus. [Ipeacrasnenne o
MEXaHU3ME PEaKINi PaTUKaTbHOTO 3aMEIICHHUS.



Haxoxnenue B mpupoze. CriocoObl MOTyYeHUS U MPUMEHEHHUE aJIKaHOB.

[Muknoankanpl. O6mas ¢popmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOHCTB MalbIX (LMKIONPONaH, LMKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIy4YeHUs U
IIPUMEHEHNE [UKIIOAIKAaHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, oOmmias (Gopmysa, HOMEHKIATYpA.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ —alKEHOB, Sp*-
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3AMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, NOJMMeEpu3aunu U okucieHusa. [IpaBuimo MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  nueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepuzamus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4YEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneil yriepoga. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAaKUMHU  IPUCOEAUHEHHUs, JUMEpHU3ALMA U
TpUMEpHU3alnn, OKUcIeHNs. KUCI0THBIE CBOKCTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKlUy 3aMeleHUs] B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaJUKalle, PEAKUUHU NPUCOECIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUsS U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBbIE ra3sl. HegTh U €€ mpoucxoxaeHue.
Kamennslif yrojib U npoayKThl ero nepepabotku. Cnocoosl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, THUPOIM3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DONEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEelIeHns] TaJOreHa Ha TUIPOKCOIPYIy, HHUTPOrPYIIY, LUAHOIPYIIILY,
aMuHOrpymnmy. JlelcTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM WM LIMHKOM.



[Tousitue 0 METaNTIOOPTaHUYECKUX COCTUHEHUSX. Hcnons3oBanue
raJOTeHIPOU3BOAHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE W TPH CHHTE3E
OpPTaHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB M UX MPEBpalllCHU:
u3yueHne (pU3MYeCKuX CBOMCTB yrIIEBOAOPOAOB (PAaCTBOPHUMOCTD), KAUeCTBEHHBIX
peaxIuii yriaeBoJOpOJOB pa3IMYHBIX KJIaccoB (oOeciBeunBaHHWE OpPOMHON WIIH
MOJHON BOBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aWMOJICHCTBHE AalleTUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoja M BOAOPOAA B OpPraHMYECKHX BEIIECTBAX, IOJyYeHHE OSTHIEHA MU
U3y4EHHE €ro CBOMCTB, O3HaKomiieHHEe ¢ KoyekuusMu «HepTs» u «Yromby, c
oOpa3llaMu  IJIaCTMAacC, KaydyKOB M pE3UHBl, MOJCIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U TAJIOT€HIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucnopoaconepxaiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OgHOATOMHBIE CcnUpThl. CTpOeHHME MOJIEKyn (Ha IpuMmepe
METaHoJIa W J3TaHoda). ['oMonorumueckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJHOATOMHBIX CIUPTOB. BOXOpOIHBIE CBS3M MEXAY MOJEKYJaMHU CIUPTOB.
XUMHUUYECKHE CBOMCTBA: pPEAKUMU 3aMEIICHUs, JACruApaTally, OKHUCJICHHS,
B3aUMOJECUCTBUE C  OpPraHMYECKUMU W  HEOPraHWYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie rdupbl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaromMHsle CHUPTBI — OTUJIEHIVIMKONb W riauuepuH. duznueckue wu
XMMHUYECKUE CBOMCTBA: PEAKLIMM 3aMEIICHUs, B3aUMOJIECUCTBUE C OPraHUYECKUMHU
M HEOPraHWYECKMMM KHCIIOTaMH, KayeCTBEHHAas pPEaKUus Ha MHOTOAaTOMHBIE
cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIHMN HYKICO(PUIBLHOTO 3aMellleHusl.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OeHszonpHOrO siapa. dusmueckue cBoicTBa PeHosa. OCOOEHHOCTH XMMHUYECKUX
cBOMCTB (enosa. KayecTBeHHble peakuuu Ha QeHosl. TOKCHMYHOCTH (peHoda.
CrniocoObl ostydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOGoHuiibHbIE COETUHEHUS] — alIbJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['OMoJIOrMYecKue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HoMeHKiarypa. Du3nyeckue CBOMCTBA allbJCTUIIOB U
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTMJAOB M  KETOHOB:  pEaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJIECTUIBL.
Crioco0ObI osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KucaoT. M3omepus n HomeHkiatypa. @usndeckue CBOMCTBA



OJTHOOCHOBHBIX MpEAETbHBIX KapOOHOBBIX KHCIOT. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNUA, PEAKIMU C YYacTHEM YTIIEBOJOPOJHOIO paJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHIL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MMAaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJIEBAS,
nuHoNen06as Kucaotel. CnocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie »¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3omMepus u
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, GpU3NUECKUe U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOIIH3 B
KHUCIION U 11enoyHon cpenie. OCOOEHHOCTH CBOMCTB >KUPOB, COAEPKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IeHCTBUE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuIpl: TJIOKO3a, (GpyKTO3a, rajigakrosa, pudo3a,
ne3zokcupuOo3a. duznyeckue CBOWCTBA U HaxoxJeHue B npupone. dortocuuTes.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JaKkTo3a. BoccTaHaBnMBaKOIMME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHenue. [lomucaxapuapl: Kpaxmail,
INIMKOTEH W neunono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, TIJIMKOTeHa |
LEJUTI003bl.  PU3MUYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBA Kpaxmaja: IMAPOJM3, Ka4yeCTBEHHAas peakuus ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIM3, MOJyYeHHe 3PUpoB Leioa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJIETUJ HA PACKAIEHHOW MEIHOM ITPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THAPOKCHUIIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raunepuHa ¢
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(Il), Bzaumoneiicteue
KpaxMaJila ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupTel U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHbBIE A3DUPBD».

A3oTcoaepIKanie OpraHndecKue coeTuHeHUsl.
AMUHBI — OpraHWYECKHEe MPOM3BOJIHbIC amMmMuaka. Kiraccupukamus aMUHOB:
an(aTHYecKue W apOMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIC M TPETUYHBIC.



Crtpoenue moinekyn, obmas (opmyna, U30MEpHs, HOMEHKIaTypa U (pusndeckue
CBOMCTBa. XMMHUYECKOE CBOWCTBA alnu(paTHUeCKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANIKUIIMPOBAHNE, B3aUMOJICHCTBHE MEPBUYHBIX AMUHOB C a30THCTOM KHCIOTOH.
Conu anKuiIaMMOHUS.

AHWIMH — TpeICTaBUTENb AaMHHOB apoMmaTmyeckoro psga. CrtpoeHue
aHWJIMHA. B3auMHOe BIMSHUE TPYNIl aTOMOB B MoJieKyJie aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiIuHa. KadecTBeHHBIE peakiyu Ha aHWIMH. CrocoOsl
MOJlydYeHUs] ¥ TPUMEHEHHE amudaTHUYecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH3071a.

Awmunoxkuciotsel. Homenknatypa u nzomepust. OTnenapHble PEACTaBUTETH O
AMUHOKHCIIOT:  TAHUIMH, ajlaHuH. @DHU3uveckrue CBOWCTBA aAMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT Kak aMQOTEpHBIX  OpPTraHUYeCKUX
COCMHEHHM, peakius MOJMKOHACHCAUY, OOpa3oBaHME TENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak npupoansle mosumMmepsl. [lepBuuHas, BTOpHUYHAs U TpPETUYHAs
CTpyKTypa OenKkoB. XUMHYECKHE CBONCTBA OEJIKOB: THAPOJIU3, JACHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
pacTBopeHHE O€JKOB B BOJE, JAeHATypalus O€lKOB NpU HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcozepikale  OpraHuueckue — coeauHeHus» M «Pacmo3HaBaHue
OpPTaHUYECKUX COCTMHECHUI.

BbicokoMouleKy IsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonumepubie Martepuanbl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHWIMETAKPHUIAT, TMOJUKapOOHATHI,
oy TUICHTEpeTaNar). Y Trim3aius u nepepadoTka IIacTHKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpoH U JaBCaH).

[Tonumepsl CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMopa3naraeMple MOJTUMEPHI).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpallCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHHE OHKCIEPUMEHTAIBHBIX 3agad 1o TeMe «Pacrno3HaBanue
IJIACTMAcCC ¥ BOJIOKOH.

Pacuérnsle 3anaun.



Haxoxnenne MoneKyasipHONH (OpMyNbl OpPraHMYECKOro COEIWHEHHUS II0
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaxXOXKICHUE
MOJIEKYJISIPHOM  (OpMyJIbI OpPraHMYECKOIO COEAMHEHUs 10 Macce (00BEMY)
IPOAYKTOB CrOpaHMs, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakuuMu W/WUIUM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (POpMYJIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
IIOJIYYCHUS], ONpPENEICHNE JOJIM BBIXOJA IPOAYKTAa PEAKUUU OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHSATHH, TaKk M TMOHSATUH, NPUHATHIX B OTACIBHBIX MpPEIMETAX
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBINA (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHHE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJIEIIUPOBAHHUE.

®duznka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYya,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorusi: kierka, opraHu3M, JKOcUCTeMa, Ouochepa, MetaboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOQPHBIA THUM MHUTAHMS, OpPOKEHHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOAbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: nmose3Hbie UCKOMaeMble, TOIUIMBO.

TexHonorus: MNUILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, MaTEPUaIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU snemeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMrI4IecKuX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYypallid HOHOB.
DJIEKTPOOTPULIATETLHOCTD.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX AJIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOAUUYECKOTO 3aKOHA W lleproanueckoi CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU



NPOCTBIX M CJOXKHBIX BEIIECTB MO TrpynnaM W [epuojiaM. 3HAuYCHUE
nepuoauueckoro 3akona /[.1. Menpneneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHA,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IIuHa CBs3U. 110JIsIpHOCTD, HANIPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BogoponHas CBA3b.
MeXMOneKyIspHbIE B3aUMOIECHCTBHS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA TPUMEPE COCAUMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pactBopsl. Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPALlMM PAaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIeHTpauus. Hacelenusie u
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccuduxkaiys 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. T pUBHUATBLHBIC
Ha3BaHUA OTMEJIbHBIX MPEACTABUTENECH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanmsa XUMHYECKUX peakluii B HEOPTraHWUYECKOW M OpPraHUYeCcKOon
XAMHUHU. 3aKOH COXPAHECHMUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoXUMUYECKHE YpaBHEHUS.

CKopoCTh XUMUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (haKTOPOB.
['omorenHbIe U rereporeHHsle peakuu. Karanus u katanms3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHUs. DakTOpbl, BIMSAIONIME HA ITOJOKEHUE XUMHUYECKOIO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

Onextponutuyeckas aucconuarusi. CWibHBIE €W CclIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalsibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
Baxnelme OKUCIUTEIM W BOCCTAHOBUTENIU. METOJ 3JIEKTPOHHOTO OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX NPEBpaICHUN:
pa3oKEeHUE NEPOKCUAA BOAOPOJAA B TMPUCYTCTBHUM KaTalW3aToOpa, MOJEIH
KPUCTAJUTMYECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OTpeieTICHNe
Cpeapl PacTBOPOB C IMOMOIIBIO WHIAWKATOPOB, HM3YUYEHHUE BIMSHUA PA3JIAYHBIX



(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMW ¢ TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckod CUCTEME XHUMUYECKHX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTpOEHUsI UX aToMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIOTPONHS HEMETAUIOB (Ha MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢usnueckre M XUMUYCCKHE CBOWCTBA: PEAKIIUU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. ['mapunasbl.
TonMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, crnocoObl MOdydeHus, (PU3HMYECKUE U
XUMHUUYECKUEe CBOMCTBA. ["asioreHoBOAOpOABl. BaxHeline KUCIOpOACOAEpIKaIlne
COEJIMHEHHUS TajnoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOMyYEeHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOMYyYCHHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBL.

Cepa. Haxoxaenue B HpUpOAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHuctass u cepHasi KUCJIOTHI U uUX coyid. OCOOCHHOCTH CBOWCTB
cepHoil KucnoThel. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4yeHus, (U3HMUYECKUEe U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenue azorta
Y €r0 COeTMHEHHUI. A30THbBIE yIOOpEHHUS.

docdop. Haxoxnaenne B mpupoje, CHOCOOBI TONy4YeHHUS, (PU3HUECKHE U
xumudeckue cBoictBa. Dochuasl U pochun. Oxcunsl docdopa, ochopnas
kucinota u e€ conu. I[lpumenenue docdhopa u ero coeauHeHuii. DocdopHbIe
yInoOpeHus.

Yrinepoa, HaxoXIeHHWE B TOpUpPOjAE. AJUIOTPONHBIE  MOJIU(DHUKAIUU.
duznyeckne W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yrompHas kuciora u eé
COJIM. AKTUBUPOBAHHBIN yTrojb, afcopOuus. dymiepeHsl, rpadeH, yriepoHble
HaHOTPYOKku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COEJIMHEHUMH.

Kpemnuii. Haxoxaenue B mpupojie, CrnocoObl MOJy4YeHHUs, (Pu3nuecKkue u
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne meTtamioB B [leprnoandeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O000JOYEeK aTOMOB MeTawioB. OOmime
dbu3ndeckue CBOWCTBA MeTaoB. [IprMeHeHHe MeTaioB B OBITY W TEXHHKE.
CrmuiaBbel METANIOB.



ONeKTPOXUMHYECKHM psAl HampspkeHui MetauioB.  OO0mme  crnocoOsbl

MOJTy4eHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anekTpoMetalutyprus. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX JJieMeHTOB. Hatpuihi u kanuil: mnosydyeHue, ¢GU3HUECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKAX DJJEMEHTOB. Maramii W KaJbIHA: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKHE CBOWCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TMIPOKCHJIA AFOMUHUS, TUIPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTuka MeTaioB noOouHbix mnoarpynn  (b-rpymm)
Ileproguyeckor CUCTEMBI XUMUYECKUX HIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuasl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U auxpomaThl, HX
OKHUCJIUTENIbHBIE CBOMCTBA. [loiyueHre 1 MpUMEHEHHE XpoMa.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEAWHECHUU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuii. OKCuapl,
ruapokcuanl u conu keneza(ll) u sxenesa(Ill). [Tonyuenue u npuMeHeHUE Kee3a
Y €r0 CIUIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHECHUN.

[Munk: nomydyeHue, Qu3MUecKkMe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHA MHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMenenue
[UHKA U €r0 COeINHCHUH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
u3ydyeHue oOpasloB HEMETaJUIOB, TOpeHHue cepbl, docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCICTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HAa HEOPTAaHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTanisl MIaBHBIX MOATPYII, «MeTasibl MTOOOYHBIX MOATPYIII.



XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonsTue
O Hay4YHbIX MeETOAaxX I[IO3HAaHUS M METOJOJOTUA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hble MpUHIKIBI OpraHu3alui XMMHYECKOTO NPpOU3BOACTBA. [IpombIlieHHBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponp xuMun B 00ecieUeHIH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMHsiT ® 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUN MEIUIIUHBI.

XuMus TUIIKA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xuMuu B
oOecrieueHUH IUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne u mnapgromepHbie cpeiactBa. beitoBas xumus. [IpaBuia
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHS B CEILCKOM X03siicTBe. OpraHndyecKkrue U MUHEpaIbHbIEC yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTEXHOIO0TH Y.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa Wiau o0bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NpuMecH, Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHJIE pacTBopa C OINpeeEHHON
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PAcCTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MesknpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHnveckorm xuMuu B 11 Kilacce ocyniecTBISETCS Yepe3 MCIOJIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHIATHHN, TPUHATHIX B OTACJIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHBbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKalus, MepuogIudHOCTb, HAOIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUUYECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICAIBHBIN Tas3,
bu3nYecKue BEJIMYUHBI, €IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.



buonorus: kieTka, opraHusm, 3KocucTemMa, onocdepa, MeTabom3M, MaKpo-
U MHKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIECBOIbI, HYKJICHHOBBIC KHCIOTHI, (HepMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCHUCTEMAX.

['eorpadus: MuHEpalbl, TOPHBIC IOPOJIbI, MOJIC3HbIE MCKOMaeMble, TOILIHBO,
PECYPCHI.

TexHONOrHs: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUIYPrusi, CTPOUTEIbHBIC
MaTepUajbl, CEIbCKOXO3IMCTBEHHOS MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTD,
dapmareBTHYECKAS IIPOMBIIIIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHUX
IperapaToB, IPOHM3BOJICTBO KOHCTPYKIMOHHBIX MAaTepUAlOB, 3JCKTPOHHAs
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0miero 00Opa3oBaHMs BBIJIEIEHBI CIEIYIOIIME COCTABJSIIOIIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH HWAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOONPENEIEHUIO; HATUYHE MOTHUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIH4une
IIPaBOCO3HAHUS, YIKOJIOTHYECKON KYJIBTYpPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
KU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOyuaroluxcs B IpoLecce peaan3anui 00pa3oBaTeIbHON AESITEIbHOCTH.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHMSI IpeaAMeTa «XHUMHSD OTPaXKaroT
C(OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIEcce pean3alii 0O0pa30BaTeIbHOM AESITEIbHOCTH, B TOM
YHClie B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XECHHS K 3aKOHY U TIPABOMIOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJIaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESITENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TIO3HABATENBHBIX 3a7ad, BBHIMIOJTHEHUU
XUMHYECKHUX IKCTICPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€UYECTBEHHON XUMUH;

YBOXEHMsI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTETIHHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  TIOHUCKOB,
IOCTOSTHHOTO TpyZAa Y4E€HbBIX U PAKTUKOB;

UHTEpeca M I103HABATEIbHBIX MOTHMBOB B IIOJYyYEHUU M MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;



CIIOCOOHOCTH OIIEHWBATh CUTYAIINH, CBI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MIOCTYTIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHMUMAHUS IIEHHOCTEH 3I0poBOTO u 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

coOJItoicHUsT TpaBWJI 0e30macHOro OOpallleHHus C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHUI0 Mpodeccuil pa3inyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMUMHH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KM3HH Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOM CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHKCHHM XUMHUHM IS
pelIeHUsT BOIPOCOB PAIMOHAIIBHOTO MPUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOIHON Cpelie, YMEHHsS MPOTHO3UPOBATh HEOJAroMpUsITHBIE IKOJOTUUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUYECKON KYJIbTYpHI,
ombITa NEeATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU



NpaKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJACOJOTHH
xeMohoouu;

7) IEHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUMPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUS 00 OKPYXAroIleM MHUpPE Kak O €JUHCTBE MPUPOJbI M YeJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM U pELICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B O0COOOWM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
MUBWIM3AIMA: B €€ TYMaHHCTMYECKON HAmpaBICHHOCTH M BAXXHOW pOJH B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpPHl, B PEHICHUH TJIOOATBHBIX
npo0JyieM YCTOWYMBOTO pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOM U SKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEAUIIMHBI, 00ECIIeUeHUH
YCIIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTU: TIOHMMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOASAIINX B HEM N3MEHEHUH, YMEHUS JIelaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyyHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO WCIOJIb30BaTh XUMHUYECKHE 3HAHUS s
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEepeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JESITEIIBHOCTH.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMBI TI0 XUMHUU Ha YPOBHE
CpelHero oo01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHHS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKaIOIINe
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PHUKY METOAOB IO3HAHMSI,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHblid (DaKT, IPUHITHI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0BaHKE, HAOIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);



YHUBCPCAJILHBIC y‘-Ie6HLIe I[GIZCTBH?I (HOBHaBaTeJ'IBHLIe, KOMMYHHKAaTHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JJOrHYecKue JAeCTBUS:

CaMOCTOSITEIbHO  (OpMynIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTAThI ACATCILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHSTHS I OOBSICHEHUS OTIACIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIAYKTUBHbBIC, JIEIYKTHUBHbBIE, IO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MPUMEHSITH B MPOIECCE MO3HAHUSL MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKOUN
peakiuu — TPU PEIICHUU YYEOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS /IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKLuii;

dbopMyIUpOBaTh SN U 33/1a4d UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaAMOCTOSITEJIBHOTO IJIAHUPOBAHUSI W IPOBEACHUSA
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJA0M
mporiecca, CaMOCTOSITENIBHO IPOTHO3WPOBATh €r0 Pe3ynbTar, (HopMyInpoBaTh



00001IIEHNS U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOEIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlady, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHMUS.

3) pabora ¢ unpopmManmeii:

OPUEHTHPOBATHCS B PAa3JIMYHBIX HCTOYHUKAX WH(poOpMauuu (HAy4dHO-
NOMYJSpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHWsA, CIPABOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GOopMyIMpPOBATh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM $A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe (pu3nyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHUIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUAI0ra U/uiu
JMCKYCCHUH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS NIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3alui yueOHOro MpoeKTa, U (HOpMyIHMpOBaTH BHIBOIbBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IMyTEM COIJIACOBAaHUS MO3ULUN B
x0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NeATEIbHOCTh, Ompenessis e€ Leau M 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJIfOpUTM JCUCTBUN  TpHU
BBINIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENbCKUX 3aJlady, BbIOMpaTh HauOoliee
b dexTUBHBIN croco0 MX pemeHus ¢ y4€TOM TMOJyYeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCyHICCTBJATh CAMOKOHTPOJIb JACATCIIBHOCTM HAa OCHOBC CaMOadHalin3a Hu
CaMOOICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTrPaMMBI 110 XUMHUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro oOHIero oOpa3oBaHUs BKIIOYAIOT CHEeU(pUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN
10 OCBOEHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIHLHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAaHUW B Pa3iIMYHbIX y4EOHBIX
CUTyalUsX, a TAK’KE B PEaJIbHBIX KU3HEHHBIX CUTYyAIlUsAX, CBSI3aHHBIX ¢ XuMue. B
nporpaMmMe MO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI MO ToJaM
U3YUYECHHUS.

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuUMUSD)
OTpaXxaroT:

C(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJu B OOECIEUeHUH YCTOWYUBOTO
Pa3BUTHA YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMUECKOM, SJHEPIeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX VCTOYHHKOB DHEPIUH, B o0ecrnieyeHnun PalMOHAIIBHOTO
NPUPOAOIIOIb30BaHUS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMHUUECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpuau3alusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEpHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpPUs CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), H30MEPHI, T'OMOJOTMYECKHA psA, TOMOJOTH, YIIEBOAOPOJIBI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHHUs, MOHOMED, IOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHnneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHHUSI MACChI BELIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIeHUS DBHEPrUM TMpPU XUMUYECKHUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHH, MUPOBO33DEHYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
IIOHUMAaHUsl IPUYMHHOCTA U CUCTEMHOCTH XMUMHMYECKHUX SBJICHUN; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKIud, TEPMOJMHAMMUYECKMX M KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U IPYIII aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ekt opuentanTsl [ u 1 pona);
(dakToNOTHUYECKUE CBEACHHSI O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM



UCIOJIb30BAaHNN BaXXHEHIINX OPraHMYECKUX BEIHIECTB B OBITY M IMPAKTUYECKOU

NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO

MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEePabOTKN HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,

YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPHU

OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHHIA;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKUUA U PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  MOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOIO OallaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKpPALIEHHBIX MOHHBIX YPAaBHECHUN;

W3IOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJI WIUTFOCTPALIUU
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS,

C()OPMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPHUHAJJIEKHOCTh M3YUYEHHBIX
OPraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTb MM Ha3BaHUSA [0 CUCTEMATHYECKON
HomeHknarype (IUPAC) u nmpuBoIuTh TpUBHAJIbHBIE HA3BaHUS AJI OTIEJIbHBIX
MPEICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTWICH, TOJIYOJ, TJIMLEPHH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAeTUll, aleTaldbAeTua, aleTOH, MypaBbHUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTHHOBAsI KUCIIOTHI,
IJIMLWH, aJaHuH, MallbT0o3a, (PPYKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHUS NPHUMEHATH I[OJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
dusznyeckue M XUMHYECKHE CBOMCTBA TUIHUYHBIX NPEICTaBUTENICH PpPa3IUYHbBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAJIKAHOB, aJIKEHOB, aJIKA/IUCHOB,
QIKWHOB, apOMAaTUYECKUX YTIJIEBOAOPOJIOB, CIUPTOB, aJbICTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIOT, O€NKOB, YyrieBOAOB (MOHO-, AM- W TOJIMCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX pEAKUHl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX MpUMeEpax
XapaKTeP 3aBUCHUMOCTH PEAKLIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETUHEHHUI OT



KPAaTHOCTH U TUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3U), B3AUMHOTO BIUSHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mepepadboTKu U
MpaKTUYECKOE TPUMEHEHUE POIYKTOB MEepepadOTKU;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJISI U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUI: BBISBIISITH B3AaUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI [0 XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3NUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKON
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbBIE 3HAHUS JISl IPUHSTUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJHTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJYy4YeHUE M HU3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O0e3omacHoro oOpalieHusi ¢ BeUIeCTBaMU M J1a0OpaTOpHBIM O0OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazndyHou dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOTro MOBEACHUSI B OBITY U
TPYJIOBOM NIEATENILHOCTH B IIEJIIX COXPAHEHUS] CBOETO 370pPOBbS, OKpPYXKarollen
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs CMbICI nokaszaress [IK;



aHAM3UPOBATh I1€J1eCO00PA3HOCTh NMPUMEHEHUS OPTaHWYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHYECKOW MHMOPMALIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yu4eOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBor uHpopmanuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 UH(pOpMaIMIO, iepepadaThiBaTh €€ M UCIIO0Ib30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN NPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOM, DHEPreTUYECKON U MHUIICBOU
0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAralOlIMe TMOHATUS — XUMHYECKHM JJIEMEHT, aToM, SJIpO aToMa,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAId, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpHAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJIOPOJIHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKas peakuus, pacTBOP, BJIEKTPOIUTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTHUYECKAsT JUCCOLMAlMs, CTENEHb JIUCCOLMAIUY,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHMTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUUYECKOUN peakiuu, CKOPOCTh XUMUYECKON pEeaKlUh, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS HNEKTPOJMTUYECKOW IUCCOLMAIUU, MEPUOANUYECKUI
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIM€ B OCHOBE ITOHUMAaHHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJICHUS O MEXaHU3Max XUMHYECKHX
peakuui, TEPMOJMHAMUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUs, 0 XMMHYECKOM PaBHOBECHM, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U OE30TacHOM
WCITOJIb30BAaHUU BAXHEHINNX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUIECKON



NESTENIbHOCTH  YelloOBeKa, OOIMX  HAyYHBIX MNPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY JUJIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XMMUYECKUX peakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3M (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOpPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M U THUMNA KPUCTAIIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHON CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQPEKTy peakuuu, U3MEHEHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JPYTHUE); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOINYECKOro 3akoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKMX JJIEMEHTOB II€PBOrO—4YETBEPTOTO IEPUOJOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHnneneeBa,  uCHONb3ys  TMOHSATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHbIE
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUECKHX 3JIEMEHTOB M HX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHHMI:  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PAa3JMYHBIX  KJACCOB, MOJATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C()OPMUPOBAHHOCTb ~YMEHHUSl PACKPbIBATh CYUIHOCTb:  OKHUCJIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOIO OanaHca
THX pEeaKUWd; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX TMOJHBIX U
COKpPalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THAPOIW3a;  PEeaKkui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUSA OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMid ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMMHUYECKOM pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [llatense);

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHUYECKUE PpEaAKIIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUS CEpPHOW KUCIOTHI, aMMHAaKa,
oOmue HaydHbIE TPUHIMANBI XUMHYECKUX TPOU3BOJCTB; IE€JIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHUS] COOTHOILICHUS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHUS MPU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUH BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JCSITEIIbHOCTH YeJIOBEKA U B ITOBCETHEBHOM KU3HH,

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PacCTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
Macchl BEUIECTBA MM 00BbEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HAYCHUS] BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIMU;, Macchl (00BbEéMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh W TPOBOJIHTH
XUMUYECKANA  JKCMEpUMEHT  (MIPOBEACHHWE  pEaKlMid  HMOHHOTO  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEEICHUE
CpeIbl pacTBOPOB BEIIECTB C TMOMOIIBIO WHIUKATOPOB, W3yUYCHUE BIUSHUS
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3adad 1o TemaM «Mertaey U «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBujl 6€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHOi ¢opMe pe3yabTaThl SKCIEPUMEHTa, aHAJTU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOU



JIEATEIIbBHOCTH B LEISAX COXPAHEHUSI CBOETO 3JI0POBBS, OKPYKAIOUIEH MPUPOTHON
Cpelbl M JOCTHXKEHHMS €€ YCTOMYMBOIO pAa3BUTHs, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JIEHCTBUS Ha KUBbIE OPTaHU3MBbI OIMpPEACIIEHHBIX HEOPraHMYECKUX
BEIECTB, TOHUMas cMbIci nokazatesns [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIiio, mepepadbareiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo 4acos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3znen 1.Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM

IIpenmeT oprannyeckoil XUMUU.
p p bu6nmmoreka [IOK

1.1 Teopus CTPOCHHS OPraHHECKHX 17 1 1 https://m.edsoo.ru/d69df650
coenunenunii A. M. byrieposa

Hroro no pazgeny 17

Pa3nes 2.¥YriaeBogopoabt

71 [IpenenbHble yrieBogOPOIb — 3 Bbu6motreka [JOK
aJIKaHbl, IIUKJIOAIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoabl: 20 1 1 bubnnorexa [JOK
AJIKCHBI, aJIKaJIUCHbI, AJIKHUHbI https://m.eds00.ru/d69df650
23 ApomaThueckue yriaieBogopoabl 9 bubmmoreka [JOK
(apennr) https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HICTOUHUKU 3 bubmuoreka [IOK
YTJIEBOIOPOIOB U UX IepepadoTka https://m.edsoo.ru/d69df650
25 l"anorennpousBoaHbIE 4 1 bubmmnoreka HOK
YIIIEBOJIOPOJIOB https://m.edsoo.ru/d69df650
Hroro no pazneny 44
Pa3nes 3.Kuciiopoacoaep:kamue opraHu4ecKue coeJHHeHHs
bu6nunorexa LIOK

3.1 Criupte. DenoN 13 I https://m.edsoo.ru/d69df650

KapOoHusbHbIE COETMHEHUS:
3.2 anbJieruibl 1 keToHsl. KapOboHoBbIE 25 2 2
KuCH0Thl. CrioxkHble 3Gupsbl. JKupsl

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

bubnunorexa LIOK

3.3 VYrieBozasl 12 1 1 https://m.edso0o.ru/d69df650




Hroro no pazneny

50

Pa3nes 4.A30Tcoaepikaliue OpraHu4ecKue coeJHHeHHUs

bubnunorexa LIOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 16 hitps:/m.edsoo.ru/d69df6350
Hroro no pazgeny 16
Pa3zgea S.BbicokoMOJIeKY/JISIPHbIE COeIUHEHUS
5.1 BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 9 bubmorexa LIOK
’ https://m.edsoo.ru/d69df650
Htoro no paznemny 9
O0111e€ KOJIMYECTBO YacOB 110 MPOrpamMme 136




11 KITACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne n/m BpOrpAMMEI Beero KouTtposbHbIe IpakTuyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
Pa3zgea 1.Teopernueckue 0CHOBbI XUMHH
Ctpoenue atoma. [lepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 10 1 bubnmnoreka HOK
’ XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/2dd57{24
Menpeneena
12 Crtpoenue BemecTna. 18 1 1 bubnnorexa [JOK
) MHoroo6pa3ue BemecTs https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
1.3 XUMICCKUE PeakLui 32 1 3 https://m.edsoo.ru/2dd5724
Htoro no paznemny 60
Pa3nen 2.Heoprannueckasi xXumMusi
bubnunoreka LIOK
2.1 Hemerartet 40 ! 3 https://m.edsoo.ru/2dd57£24
bu6nunorexa LIOK
22 Meramer 25 1 2 https://m.edsoo.ru/2dd57124
Hroro no paszneny 65
Paznen 3.Xumus 4 )Ku3Hb
31 Metoabl I03HaHUS B XUMHUH. 11 bu6mmoreka IIOK
) XUMUS U )KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 11
OO011ee KOJIMYECTBO YacoOB MO MporpaMmMme 136 5 9




ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KounuecTBo 4acos
Ne Tema ypoka KonTpoas paxkTn DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/n Bcero HbIE yeckue pecypchbl
padoThI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON
XMMUH, MIPEIICTABICHHUE O
1 MHOT000pa3uH OPraHnIECKUX 1 bubnnorexa LHOK https://m.edsoo.ru/3686e6f5
coeiMHEeHUI. MeTOIbl HAy4YHOTO
MTO3HAHUS
DNEeKTPOHHOE CTPOCHUE aTOMa
2 yriaeponaa (0OCHOBHOE U 1 bubnnoreka L{OK https://m.edsoo.ru/Oce6fd4c
BO30YKIEHHOE COCTOSIHHS)
3 BajieHTHEIC BO3MOKHOCTH aTOMA 1 bu6nuoteka IIOK https://m.edsoo.ru/Oce6fddc
yriepoja
4 XUMHUCCKast CBA3H B OPraHHICCKHX 1 Bu6mmotexa ITOK https:/m.edsoo.ru/8d39f5¢8
COCTUHEHUSIX
MexaHu3msbl 00pa3zoBaHUs
5 KOBAJICHTHOM CBSI3H, CIIOCOOBI 1 bu6mmoteka IIOK https://m.edsoo.ru/8d39f5¢8
pa3pbiBa CBs3ei
6 Teopus CTpP CHHA OPTaHMHCCKUX 1 bu6nuoteka IIOK https://m.eds0o.ru/9e595¢b8
coenquHeHunii A. M. Byrneposa
B :
7 VBT HSOMEDHI: CTPYKTYpHAA 1 Bu6nuoreka IIOK https:/m.edsoo.ru/b0e61661
HU30MepHUs
8 Buze! n3omepuu: npocTpancTaenta 1 Bu6mmoteka LIOK https:/m.edsoo.ru/b0e61661
HU30MEPHS
9 ITICKTPOHHBIC S heKTHI B 1 Bu6mnoreka [TOK https:/m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
[IpencraBnenue o kKnaccuGuKaum u
10 cUCTeMaTH4ecKasi HOMEHKIIaTypa 1 bu6muoreka L{OK https://m.edsoo.ru/c212dd21

(IUPAC) oprann4eckux BeLIECTB




Homenxkiarypa (IUPAC)

11 bu6nuoteka LIOK https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB

12 KHaCCH@HKaL\I,Hﬂ PCAKIIH B bubmuoreka [{OK https://m.edsoo.ru/ba5706aa
OpPraHUYECKON XUMUU

13 Peaxuu np MCOCHUHCHIA B bubmuoreka [{OK https://m.edsoo.ru/ba5706aa
OpPraHUYECKON XHUMHUH

14 Peakiun OTmue TUICHHA B bu6nuoteka LIOK https://m.edsoo.ru/ba5706aa
OpPraHUYECKON XUMUU

15 Peaxun SaM?HIeHHﬂ B bu6nmoteka LIOK https://m.edsoo.ru/ba5706aa
OpPraHUYECKON XMMHUH
[IpakTrueckas padora Ne 1
«IgalleCTBeHHoé)on — bu6nuoteka LIOK https://academy-

16 p oDa B content.apkpro.ru/ru/lesson/399fdd14-4bal-48e5-a428-
YIIICpOAd, BOZIOPOA 1 XJIOP dae10d492c6e?backUrl=%2Fru%?2Fcatalog%2F04%2F10
OpPraHUYECKUX BEIIECTBAX)

KonTponbnas padora Ne 1

17 «OcnosHurie Teop eTquCKHeu bubmuoreka I1{OK https://m.edsoo.ru/87a37cab
MTOJIOXKEHHUS B OPTaHHUYECKOM
XUMHUN»

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATypa U

18 M30MEpUsl, ITEKTPOHHOE U bubnmnoreka HOK https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT

19 du3nyecKre CBOWCTBA aTKaHOB bu6mmoteka IIOK https://m.edsoo.ru/3137711c

20 XUMUYECKHEe CBOMCTBA aJTKaHOB bubmmoteka IIOK https://m.edsoo.ru/3137711¢

21 NunuBuayansHble CBOKMCTBA METaHA bu6nuoteka LIOK https://m.edsoo.ru/ff0d350¢
HaxoxeHue ankaHOB B IPUPOJE.

22 CriocoObl MosTydeHus: U IpUMEHEeHue bu6muoreka L{OK https:/m.edsoo.ru/259b0a5b
AJIKaHOB

p3  Huinoankamsi: obmas hopmyna, But6mnoreka [TOK https:/m.edsoo.ru/156730d2
HOMEHKJIATYpa U U30MEpUs

24 Oco0eHHOCTH CTPOCHHUS U bubmuoteka L{OK https:/m.edsoo.ru/156730d2




XAMHYECKHX CBOKUCTB, CIIOCOOBI
MOJIyYEHHUS U IPUMEHEHHE
LUKJIOAJIKAHOB

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU

25 (hOpMyIIbI OPraHUYECKOTO BEIECTBA bubnmoreka [{OK https://m.edsoo.ru/bf84d8eb
10 MAacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXO/ISIIIIUX B €0 COCTaB

26 AJIKCHBL: FOMONOTHYECKHH PA, bubmuoreka I{OK https://m.edsoo.ru/273b0ale
oOmrast popmysa, HOMEHKIATypa

27 JICKTPOHHOE 1 IPOCTPAHCTBEHHOE bubnuoreka IOK https://m.edsoo.ru/273b0ale
CTPOCHHE MOJICKYJI AJIKCHOB

28 CTpyKTypHas 1 iuc-Tpasc- bubnuoreka I{OK https://m.edsoo.ru/273b0ale
M30MEpHsl ATKEHOB
)

29 mqueCKHe 1 XHMITHEeCKIe bubnuoreka IHOK https://m.edsoo.ru/21069ccd
CBOICTBA aJIKEHOB

30 Peaxuyi 1pHCOC/MHCHIS AIIKEHOB. bubnuoreka IIOK https://m.edsoo.ru/21069ccd
[IpaBuno MapkoBHUKOBA
P

31 CAKILIH OKHCIICHHA TKEHOB B bu6mmoteka IIOK https://m.edsoo.ru/21069¢ccd
KHCIION cpenie

32 PG%KHHH ORMCIICHIVT AITKEHOB B bu6mmoteka I1OK https://m.edsoo.ru/21069¢ccd
HEHTPAITLHOM cpejie

33 Criocobrr nostyseHus u npuMeHeHHe bubnuoteka ITOK https://m.edsoo.ru/665dc058
AJIKEHOB
[IpakTuueckas padbora Ne 2 o teme

34 "[lonyueHue sTUIEHA U U3yUEHUE bubnmnoreka [{OK https://m.edsoo.ru/094 1eed8
€ro CBOMCTB"
Pemenue pacu€THbIx 3a1a4 Ha

35 onpeeIeHNUE MOJIEKYIISIPHOM bubnmnoreka [{OK https://m.edsoo.ru/e9ea9921
(hopMyITBI OPraHMYECKOTO BEIIECTBA
A : N

36 JIKQICHEL. COTPIKCHHDIC, but6mmoreka [IOK https://m.edsoo.ru/04298c0a

HU30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.




OcobeHHOCTH PTIEKTPOHHOTO
CTPOCHUSI

XUMHYECKHAE CBOMCTBA

37 R bubnuoreka [{OK https://m.edsoo.ru/e561253d
COTPSKEHHBIX TUECHOB

38 CI10C00bI Oy HeHMs U NPHMEHEHUE bubnnoreka L{OK https://m.edsoo.ru/1aa81660
aJIKaINCHOB

39 Kayuyk u pe3una bu6nmoteka LIOK https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmrast popmysa, HOMEHKIATYPA,

40 3JIEKTPOHHOE U NPOCTPAHCTBEHHOE bubnmnoreka LHOK https://m.edsoo.ru/68b6ccdc
CTPOCHHE MOJICKYJI, (pr3udeckue
CBOMCTBa

41 XUMHYECKHE CBOMCTBA AJIKNHOB bubnuoreka I{OK https://m.edsoo.ru/23493a93
K

42 ACCTBCHIbIC peakitiy Ha bu6mmoteka IIOK https://m.edsoo.ru/7blc48da
TPOUHYIO CBSI3b

43 CriocoOkI moimyueHH 1 NpHMEHeHHE bu6nnoreka LIOK https://m.edsoo.ru/a6f9alea
AJIKMHOB

44 Pemenne sanay: pacquIv)I 1o bu6nuoteka LIOK https://m.edsoo.ru/5db8e526
yYPaBHEHHUIO XUMHUYECKON peaKinu

bu6nuoteka LIOK https://academy-

K 02

45 «XHLII):J);;;H;:II(IEZ6O?;£ ODOIED content.apkpro.ru/ru/lesson/6¢919641-7956-4130-b1fd-

H YHICBOAOpOA <7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10

ApeHbI: TOMOJIOTUYECKUH PA/I,
obmas popmysa, HOMEHKIATYypa.

46 DIEeKTPOHHOE U MPOCTPAHCTBEHHOE bubnmnoreka [{OK https://m.edsoo.ru/a92a7094
CTPOEHHE MOJICKYJI OeH307a 1
TOJIyoJa, UX U3NYECKUE CBOWCTBA

47 M3omepusi u HOMEHKIATypa bu6nuoteka LIOK https://m.edsoo.ru/a92a7094
TOMOJIOTOB OEH30J1a

48 XMMHIECKIE CBOHCTBA apCHOB: bu6nuoteka LIOK https://m.edsoo.ru/a44alaed
peaxIuy 3aMerIeHus

49 XUMHUYECKUE CBOWCTBA aPEHOB: bu6nuoteka LIOK https://m.edsoo.ru/a44alaed




peaKuuy IPUCOETUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3071a

Oco0EHHOCTH XMMHUYECKUX CBOMCTB

50 bu6nmoteka LIOK https://m.edsoo.ru/d5018a54
CTUpOJa
Pemenne pacuy€THbIX 3a1a4 HA

51 ONpeeICHUE MOJIEKYJISIPHOM bubnuoreka I{OK https://m.edsoo.ru/53461a2¢
(hOpMYyIIbI OPraHUYECKOTO BEIECTBA

52 Cr1ocO0kI oty deHMs U NPHMEHEHUE bubnunoreka LHOK https://m.edsoo.ru/6f717d09
apeHoB
I'eneTnueckas CBSI3b MEKIY bu6mmoteka I1OK https://academy-

53 pa3IMYHbIMU KJjlaccamu content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8eaS-
YIJ1€BOJOPOI0B 44d63cccf518?backUrl=%2Fru%?2Fcatalog%2F04%2F10
Pacuérel no ypaBHeHUsIM
XHMquCKHXypeaKHHﬁ bu6nunoteka LIOK https://academy-

54 CHCTeMaTH3ap s I 06'0 SLCHIe content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-

. H " {,H 44d63cccf518?backUrl=%2Fru%?2Fcatalog%2F04%2F10
3HaHUU 10 TeMe "ApeHbl

55 Hpuponwerit ras. Homyribie bubnmnoreka L{OK https://m.edsoo.ru/ff0d2eae
He(TsIHBIE Ta3bI
K o

56 AMCHHBIN YTOJIL 1 HPOAYKTBE €ro Bu6miotexa [[OK https:/m.eds00.ru/69b3398b
nepepadboTKu
Hed1b 1 cniocoOsI e€ nepepaboTKH.

57 [IpuMeHeHne MpoayKTOB bubnuoreka [{OK https://m.edsoo.ru/21{9de78
nepepaboTku HehTH
l"anorenonpou3BoiHbIE

58  YMICBOJIOPOJIOB: JICKIPONHOC Bu6noreka LIOK https:/m.edsoo.ru/82b4d759
CTPOEHHUE; PEAKIINH 3aMEeUICHUs
rajoreHa
JlelicTBHe 1Ieno4e Ha

59  [AIOTCHIIDOMIBOMMBIC. Bu6mioteka LIOK https:/m.edsoo.ru/ff0d5230
B3auMogeiicTBue quraioreHajJKaHOB
C MarHueM ¥ [IHHKOM

60 Cucremaru3zanus u 00001IeHIE bubnuoteka [{OK https://m.edsoo.ru/20e89f22




3HAaHUU 1O pa3feny
"YraeBogopo b

61

62

63
64

KonrtpomnbHast paborta 1o Teme
"YraneBonpopoast"

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psifl, oOrast
dbopMyIa, CTpOCHHE MOJICKYI,
kiaccudukanys, puznyeckue
CBOMCTBA

N3omepust 1 HOMEHKIIATypa CIIMPTOB

XHUMUYECKUE CBOKMCTBA MPEAECITbHBIX
OJIHOATOMHBIX CITUPTOB

bu6nmoteka IIOK https://m.edsoo.ru/95¢9e298

Bbu6nuoteka LIOK https://m.edsoo.ru/df04c5cd

bubmnoreka IOK https://m.edsoo.ru/df04c5cd

bu6nuoteka LIOK https://m.edsoo.ru/26ee34fe

65

OxucneHue npeaeabHbIxX
OJTHOATOMHBIX CITUPTOB

bubmuoreka IOK https://m.edsoo.ru/26ee34fe

66

67

68

Crioco05b1 MOJIYYCHH U IPUMCHCHUC
OAHOATOMHBIX CIIMPTOB

[Ipocteie 3¢upbl: HOMEHKIIATYpa U
U30MepHsi, 0COOEHHOCTH
(U3MYECKUX U XUMHUYECKUX CBOMCTB

MHOroaroMHsbl€ CIIUPTHI:
STUJICHTIIMKOIb U TIULEPUH, UX
¢bu3nyecKkrue 1 XuMHUYECKHe
CBOMCTBA

bu6numoteka IIOK https://m.edsoo.ru/484100000000000

bu6nuoteka LIOK https://m.edsoo.ru/c2¢c788b2

bu6mmoteka I1OK https://m.edsoo.ru/ece4d84aa

69

70

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
MHOTOAaTOMHBIX CITUPTOB

@DeHOI: CTPOEHUE MOJIEKYJIBI,
(uzmveckue cBoicTBa. TOKCUYHOCTh
¢benona

bu6mmoteka I1OK https://m.edsoo.ru/d12e567d

but6mmoreka [{OK https://m.edsoo.ru/2ce726f8

71

XuMuyeckue cBoicTBa (heHoa

bubmuoreka ITOK https://m.edsoo.ru/037ca5f9

72
73

CriocoObl mosTyyeHHs 1 IpUMEHEHNE
dbenomna

[TpakTuueckast padbora Ne 3.

bu6nuoteka LIOK https://m.edsoo.ru/c77ddf4c

bu6mmoreka [IOK https://m.edsoo.ru/fdOced09




Pemenue skcniepuMeHTaIbHBIX
3a1a4 1o Teme "Crupthl U heHob"

74

CucreMmaruzanys 1 00001eHe
3HaHUH 110 TeMe «CIUpThl U
(heHoB»

bu6nuoteka LIOK https://m.edsoo.ru/1810cb9b

75

AJbeTHIB U KETOHBI: 3JIEKTPOHHOE
CTpOEHHUE KapOOHMIBHOW TPYIIIIBL;
TOMOJIOTHYECKHE PAIBI, 00IIas
dbopMmyna, u3omepus u
HOMEHKJIaTypa

bu6nmoteka IIOK https://m.edsoo.ru/b139beaa

76

77

78

79

80

81

82

83

AJ'ILI[GI‘I/II[BI N KCTOHBI: (1)I/I3I/I‘I€CKI/Ie
CBOfICTBa; PCakru NMPUCOCANHCHUA

Peakuuu okucieHus u
Ka4eCTBCHHBIC PEAKIIMH aJIbJICTHI0B
U KETOHOB

Crioco05b1 MOJIYYCHHS aJIbACTUAOB U
KE€TOHOB

[IpakTuueckas padora Ne 4
«XUMHUYECKHE CBOMCTBA allbJIETU/I0B
Y KETOHOBY»

Pacuérer maccel unu 06bEMa
MPOJIYKTa PEaKklu, €CIU OJTHO U3
BELIECTB JIaHO B BHJIE PACTBOpA C
ONpeAeIEHHON MacCCOBOU JTOJIEN
pPacTBOPEHHOIO BEILIECTBAY»

Kontponbnas padota Ne 4 «CriupThl.

®enonbl. KapOoHMIBHEIE
COCIUHCHUS)

OIIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTHU
CTPOCHUS KX MOJICKYJT

I/I3OMCpI/I}I W HOMCHKJIATypa

bubnuoreka IHOK https://m.edsoo.ru/c887425¢

bu6nunoteka LIOK https://m.edsoo.ru/a393baa9

bu6nmoteka LIOK https://m.edsoo.ru/520d1¢51

bu6nunoteka LIOK https://m.edsoo.ru/a393baa9

bu6mmoteka IIOK https://m.edsoo.ru/ff0d3al6

bu6nunoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2Fru%?2Fcatalog%2F04%2F10

bubmuoreka IIOK https://m.edsoo.ru/fecOb113

bubmuoreka [{OK https://m.edsoo.ru/700cc87b




KapOOHOBBIX KHCIIOT, UX
(busnveckne CBOMCTBA

84

85

86

XUMUYECKUE CBOMCTBA MPEACTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTBL. MHOTOOOpa3ne
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOWCTB:
HeMpeeIbHBIX U apOMaTHYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BbICIINX
KapOOHOBBIX KHUCIOT

bu6nmoteka LIOK https://m.edsoo.ru/40e6e0e9

bu6nmoteka IIOK https://m.edsoo.ru/bb31be71

bu6nunoteka LIOK https://m.edsoo.ru/83a08773

87

88

&9

90

[ToHsATHE O MPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT

CriocoObl 1osTyyeHHsl U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CrnoxxHbie 3(DUPBI: TOMOJIOTUYECKUT
psa, obmas ¢popmyna, u3oMepus u
HOMEHKJIaTypa

OuznuecKkue U XUMUIECKHE
CBOMCTBa 3(UpPOB

bubmnoreka IOK https://m.edsoo.ru/0d162d9d

bu6nmoteka LIOK https://m.edsoo.ru/7c065¢9d

bu6nunoteka LIOK https://m.edsoo.ru/adfffe6d

bu6nuoteka IIOK https://m.edsoo.ru/ad6b94b2

91

Pemenue pacu€THbIxX 3a1a4: Ha
YCTaHOBJICHUE CTPYKTYPHOU
(hOopMyIIbl OPraHUYEeCcKOTO BEIECTBA
Ha OCHOBE €TI0 XMMHUYECKHUX CBOMCTB
WJIM CTIOCOOOB MOTYYEHUS

bu6nuoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-
21£55118bd94ackUrl=%2Fru%?2Fcatalog%2F904%2F10

92

93

ITpakTuyeckas padora Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3ajau no Teme "KapOoHoBbIe
KUCTOThI. ClioxHbIE Y3PUpHI"

XKupsl: crpoenue, puznueckue u

bubmuoreka IIOK https://m.edsoo.ru/486671fb

bubmuoreka [{OK https://m.edsoo.ru/al9¢5b98




XUMHUYECKHUE CBOUCTBA (TUAPOITHU3)

OcobeHHOCTH CBOMCTB KUPOB,
COJIepIKAIIUX OCTATKH

94 bubmuoreka [{OK https://m.edsoo.ru/b0331922
HEMNpPeIeTbHBIX KUPHBIX KHCIIOT.
2Kupsl B mpupoje
MpbL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOILIEE

95 nericteue. [lonstie o bu6nmoteka LIOK https://m.edsoo.ru/3c566565
CUHTETHYECKUX MOIOIIUX CPEICTBAX
(CMCO)
I'enetnyeckas CBSI3b YIiI€BOJAOPOIOB

96 U KHUCJIOPOJICOIEPKALIUX bubnnoreka LHOK https://m.edsoo.ru/56790c96
OpPraHUYECKUX BEIIECTB

« bubnuoreka IIOK https://academy-
97 ilii/[;e:é)(l:;?xyp :;;e;}?ﬂM content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-
peartt 159¢d5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10

Cucremaruzanusa 1 0000IIeHne

98 3HaHu# 1o Teme «KapOoHOBBIE bubnuoteka [{OK https://m.edsoo.ru/f8eaf2eb
KkucnoThl. CnoxHbIe 23QUpHL. Kupbi»
KonTponbnas padora Ne 5

99 «Kap6oHoBbie KucaoThl. CII0KHBIE bubnuoteka [{OK https://m.edsoo.ru/f8eaf2eb
s¢upsl. XKupsn»
OO1as xapakTepucTUKa YTIE€BOI0B

100 | u knaccugukanus yrieBogoB (MOHO- bubnnoreka [HOK https://m.edsoo.ru/7a9693al
, TU- U TIOJINCAXapHUIbl)

jo1 | Monocaxapnsi: pusuicckue Bu6mmotexa ITOK https:/m.edsoo.ru/b4bdda2d
CBOMCTBA M HAXOXJICHUE B TIPUPOIE
OO6pa3oBaHue HUKINYECKUX (HopMm

102 = MoHOcaxapuJ0B Ha MpUMEpe bu6muoreka L{OK https://m.edsoo.ru/ff0d3f34
TJIFOKO3BI
XMMHIYECKHE CBOKCTBA bubnuoreka 1OK https:/academy-

103 mMoHOCaxapuIOB Ha IpUMEpE content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-

TJTFOKO3bI

01d2e212d4d0?backUrl=%2Fru%?2Fcatalog%2F04%2F10




IIpumeHeHue I0K03bl, €€ 3HaUeHUE

104 bu6nunoteka LIOK https://m.edsoo.ru/5e61122d
B YKU3HECATCILHOCTH OpraHu3Ma
Jlucaxapupl: caxaposa, MaJIbTo3a U

105  naxro3a. Haxoxzaenue B mpupose u bubmmoteka L{OK https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JUCAXaAPHIOB
[Tonucaxapupl: CTpOCHHUE

106 = makpomoiekys, pu3nUecKue u bu6mmoreka LIOK https://m.edsoo.ru/72a04508
XUMHYCCKHE CBOMCTBA, TPUMCHECHHE

107 TonsTHe 06 MCKYCCTBEHHEIX bubmnoreka IHOK https://m.edsoo.ru/6216e766
BOJIOKHAX
Pemenne pacueTHsIX 3a1a4 Ha

108 OTPCICICHHC IO BRIXOAA bubmnoreka IHOK https://m.edsoo.ru/7fde47ef
MPOAYKTa PEaKI[HH OT TCOPETUUCCKH
BO3MOXHOT'O

bubnuoreka I{OK https://academy-

II 0

109 Sf,’aKmquKa" padora Ne 6 content.apkpro.ru/ru/lesson/75957£70-504-4910-b706-
(Y TICBOABRD ac2d 1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F 10

110 CHCTeVMaTI/IgaHHH H 0Gobmerne bu6nuoteka IIOK https://m.edsoo.ru/08d4364¢
3HAHUM MO pa3aeiny «YTIEBOAbD)
Kontponbnas padota Ne6 o teme

111 | "Kucnopoaconep:xaiue bu6nuoteka LIOK https://m.edsoo.ru/42c6678e
OpraHuYecKue coeauHeHus"
AMUHBL: KJTacCUPHUKAIHS, CTPOCHUE

112 MOTEEYT, obmas popmyxa, bubnnoreka [{OK https://m.edsoo.ru/efa7e6ca
HU30MepHsi, HOMEHKIIATypa U
(busnveckne CBOMCTBA

113 XHMUUECKUE CBOHCTBA but6mmoreka [{OK https://m.edsoo.ru/1bc5cf80
an(aTHUECKUX aMHUHOB

]14  AMIMH: CTPOSHHC, 0COOCHHOCTH Bu6muotexa [[OK https:/m.edso0o.ru/39cd21f1
XUMHAYECKHX CBOWCTB

115 CriocobrI nostyseHus u npuMeHeHne but6mmoreka [IOK https://m.edsoo.ru/eal38763

aJ'II/I(baTI/I‘{CCKI/IX aMHWHOB




AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1

116 bu6nunoteka LIOK https://m.edsoo.ru/d1773e80
HU30MepUs

117 OTACILHBIC IPEACTABMTEIH 0- bu6nmoteka LIOK https://m.edsoo.ru/d1773e80
aMHUHOKHCIIOT. IlenTtuant
XUMUYECKHE CBOMCTBA

118  aMHUHOKHCIOT, HX OHOJIOTHYECKOC bu6nmoteka IIOK https://m.edsoo.ru/77df705a

3HAYEHUE aMUHOKHUCIIOT
|19  DOIKH KAk PUPOIIHEIC HOIMMEDSI; Bu6moreka [TOK https:/m.edsoo.ru/429¢9899
CTPYKTYpPHI OCJIKOB

120 = XuMuueckue cBOMCTBa OEIIKOB bubmuorexa [{OK https://m.edsoo.ru/6237306d
[IpaxTuueckas padora Ne 7.

121 Peruenme SKCH?,p VMCHTAIbHRIX bubnuoreka [{OK https://m.edsoo.ru/8e3c¢02d1
3a/1a4 o Teme "A3oTcoaeprKaniiue
OpraHUYeCKUE COCTUHEHUA"

Jpp | AAsorconepaiie Bu6mnoreka [TOK https:/m.edsoo.ru/521d1431
TeTEPOLUKINYECKUE COCTUHECHUS

bubmuoreka IOK https://academy-

123 | [IupuanHOBBIE OCHOBAHHUS content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2Fcatalog%2F04%2F10
bu6nunoteka LIOK https://academy-

124 | IlypuHOBBIE OCHOBaHUS content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2Fcatalog%2F04%2F10

|25  [1YKICHHOBBIC KHCIOTEL: COCTaB, Bu6mnoreka [TOK https:/m.edsoo.ru/521d1431

CTpPOEHHUE U OMOJIOTHYECKas pOjih
[IpakTnueckas padora Ne 8.

126 Pernenme SKCH?,p MCHTAIbHbIX bubmuoreka [TOK https://m.edsoo.ru/bde3fdf6

3aga4 no teme "PacniozHaBaHue
OpPraHUYECKUX COETUHEHHI"
Kontponbnas pabora Ne 7 o teme

127  "A3oTcopepxaiiye opraHu4ecKue bu6mmoteka L{OK https:/m.edsoo.ru/ce561bc7

coeguHeHus"

128  OCHOBHBIE MMOHIATUS XUMHUH bubmuoreka ITOK https://m.edsoo.ru/7aa63ebd




BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN
U METOJBI UX CUHTE3a —
MOJIMMEpPU3ALUS U

MOJIMKOHACHC AU

IImacTtMmaccel. YTunuzanus u

129 bubmuoreka [{OK https://m.edsoo.ru/82242e0f

nepepaboTKa MIacTuka

130 I1ACTOMEPBI: HATYpAIILHbIiA bu6nmoteka LIOK https://m.edsoo.ru/246103ec

CUHTETHYECKUE KayuyyKu. Pe3uHa
Bonokna: HaTtypanbHbIe,
131 VICKYCCTBCHIHDIC, CHETCTHACCIHIC. bubnuoreka [{OK https://m.edsoo.ru/5963a601
[Tonumepsl cienuaibHOTO
Ha3HAYCHHS
[IpaxTuueckas padora Ne 9.
132 Pemernue SKCH?,p MMCHTATIHHBIX 1 bubmnoreka I{OK https://m.edsoo.ru/3aebd77a
3aga4 no teme "PacniozHaBanue
IJ1acTMacc ¥ BOJIOKOH"
O06o001IeHre U cCHCTeMaTH3aIs
133 {:ByquHorO Matephaa fo Teme bubmuoreka [{OK https://m.edsoo.ru/6a22bled
BricokoMonekymnsipHbie
coeguHeHus"
bu6nuoteka LIOK https://academy-

134 | Opranuueckas XuMus 1 puznonorus content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2Fcatalog%2F04%2F10
bu6mmoteka I1OK https://academy-

135 ggr;iiqicii’; XUMHA 1 content.apkpro.rw/ru/lesson/1600e4a4-d259-4ba9-9632-

PMAKOIIO 994fac4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F 10
bu6mmoteka I1OK https://academy-

136 = Opranuyeckasi XUMUS U OMOXUMHUSI content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2Fcatalog%2F04%2F10

OO11ee KOJIMYECTBO YacOB IO MPOTpamMme 11




11 KJIIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sJIEP.
XuMHuuyeckui 3ieMeHT. M30TombI

Bcero

KounuecTBo yacos
KoHnTtpousb
HbIe
padoThI

IIpakTu
YyecKHue
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

bu6nunoteka LIOK https://m.edsoo.ru/59¢112ee

CtpoeHue 3JIeKTPOHHBIX 000I04YeK
aTOMOB, KBAHTOBBIC YHCIIa

Kiaccupukanus XuMHIecKux
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI)

bu6nuoteka LIOK https://m.edsoo.ru/b4d9fffa

bu6nuoteka LIOK https://m.edsoo.ru/61294af9

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAJISIM
DJeKTpOHHbIE KOHPUTypaLH

aTOMOB 3JICMCHTOB B OCHOBHOM U
BOS6y>K,I[éHHOM COCTOSIHHNHU

bubmuoreka IOK https://m.edsoo.ru/f5f750fe

bubmnoreka IHOK https://m.edsoo.ru/8149e846

DNEeKTPOHHBIE KOH(UTYpaIun
HMOHOB. DJIEKTPOOTPHUIIATEIILHOCTD

Ilepronnueckuii 3aKOH 1
Ilepuoanueckas cucrema
XUMHYECKUX 3yiemMeHToB 1. 1.
Menzeneesa, CBsi3b C COBPEMEHHOMU
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
00pazyeMbIX HMH TIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoiam

Cucremarusanus 1 00001eHne
3HaHu# 1o Teme "CTpoeHue aToma.
[lepuonuueckuii 3aK0H U
[Tepuoauueckast cuctema

bu6nunoteka LIOK https://m.edsoo.ru/a0764b24

bu6mmoteka I1OK https://m.edsoo.ru/16957¢01

but6mmoreka [{OK https://m.edsoo.ru/f8468927

but6mmoreka [IOK https://m.edsoo.ru/8fad2942




XUMHYECKUX deMeHToB J[. 1.
Meunpeneena"

Kontpoisbnas padora Nel o teme
"Crpoenue atoma. [lepuoanueckuii

10 3akoH u [leproanueckas cucrema bu6nmoteka IIOK https://m.edsoo.ru/16957¢01
XUMHUUYECKUX 3jieMeHToB 1. 1.
Meunpeneena"

11 VICKTPOHHAA IPHPONA XUMITHECKOH bubnmoreka [{OK https://m.edsoo.ru/5a8072af
CBsi3M. Bubl XuMHU4YecKoil CBSI3U

12 MexaHH3M1>1006pa30BaHI/I$[ bubmuoteka LIOK https://m.edsoo.ru/5a8072af
KOBaJIEHTHOM CBS3H
Bomopoanas cBs3b.

13 Me:xmonexynsipHble bubnnorexa LHOK https://m.edsoo.ru/5a8072af
B3aMMOJICHCTBUS

14 HonHnas cBs13b bubmuoreka IHOK https://m.edsoo.ru/5a8072af

15 Banientnocts u BanenTHpie bubmnoreka I{OK https://m.edsoo.ru/3d2¢ca093
BO3MOKHOCTH aTOMOB
CBs13b AJEKTPOHHON CTPYKTYPHI

16 MOJIEKYJI C UX T€OMETPHUECKUM bu6mmoteka I1OK https://m.edsoo.ru/3d2ca093
CTpPOEHUEM
[IpencraBieHust 0 KOMIUIEKCHBIX

17 COCIUHEHHSIX: COCTaB U bu6mmoteka IIOK https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoseKynsspHOTO U

18 HEMOJICKYJIAPHOTO CTPOCHHA. THITEI bubmuoteka L{OK https://m.edsoo.ru/e167635b
KPUCTAITMYECKHUX PEIIETOK U
CBOMCTBA BEIIIECTB

bubmuoreka ITOK https://academy-

19 YucTeIe BellecTBa U CMECH content.apkpro.ru/ru/lesson/fe9aed96-2ect-4e2b-a79d-
7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
but6mmoreka [IOK https://academy-

20 T'aser. Ypasuenne Menneneesa- content.apkprcilru/ru/leSson/fe9aed96—Zecf—462b-a79d—

Kunaiinepona

7503fa84d73e?backUrl=%2Fru%?2Fcatalog%2F904%2F11




21

22

23

24

[IpakTuueckas padora Ne 1
"I[Tonyuenue, cobupanue u
pacro3HaBaHue ra3oB"

[lonsiTHE O IUCIIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOUAHBIX
pacTBopax

WctunHbIE pacTBOPHI: HACBHILICHHbBIE
Y HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoOb! BEIpaKEHHS
KOHIIEHTPAlLlU1 pacTBOPOB

bu6nunoteka LIOK https://academy-

content.apkpro.ru/ru/lesson/8a8ec79¢e-ac3c-4de7-8f51-

794bbb789f89?backUrl=%2Fru%?2Fcatalog%2F904%2F1 1

bu6nmoteka LIOK https://m.edsoo.ru/da2¢70e4

bu6numoteka LIOK https://m.edsoo.ru/e9ccdd8d

bu6numoteka LIOK https://m.edsoo.ru/328e653a

25

26

27

28

29

30

Pernrenne 3a1a4 ¢ HCIOIBL30BaHUEM
IMOHATHH ""MaccoBas J0JIsI
pacTBOpEHHOTO BellecTa',
"MoJIsIpHast KOHIIEHTparus"
Knaccudukanus u HOMeHKIaTypa
HEOPTraHWYECKUX BEIECTB

Cucremarusanus 1 00001eHne
3HaHu# 1o teme "CtpoeHue
BemecTBa. MHOroo6pasue BemniecTs"

KonTponabnas padora Ne2 no Temam
"CTpoeHue BeuecTna.
Muoroo6pasue Bemiect"

3aK0H COXpaHEHUsI MACChI BEIIECTB;
3aKOH COXPaHEHMS U IIPEBPALLECHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIIUAX
Knaccudukanus XuMHUecKUx
peaKkuuii B HEOPraHUYECKOM XUMHH

bu6nunoteka LIOK https://m.edsoo.ru/785e0ab4

bu6nunoteka LIOK https://m.edsoo.ru/bf9e108d

bu6nuoteka LIOK https://m.edsoo.ru/8d2c6a3a

bu6nunoteka LIOK https://m.edsoo.ru/70a60aa4

bu6nuoteka IIOK https://m.edsoo.ru/6335cdd2

bubmuoreka [{OK https://m.edsoo.ru/6335¢dd2

31

Knaccudukanmst xumMmuaeckux
peaKkuuii B OpraHu4eCKON XUMUHU

but6mmoreka [{OK https://m.edsoo.ru/6335cdd2

32

TennoBble 3¢ (HeKTh XUMUYECKHX
peakuuid. TepMOXUMHYECKHE

bubmuoreka IIOK https://m.edsoo.ru/d1db86da




YpaBHEHUS
Brluncnenus no ypaBHEHUAM

33 XUMHYECKUX PEaKIui U bu6nmoteka LIOK https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSIM
CKopoCTh XUMHUYECKOMN peakiuu, ee bubmuoreka IIOK https://academy-

34 3aBUCHUMOCTB OT ITPUPOIbI content.apkpro.ru/ru/lesson/ftb26b4ba-7c46-47af-87ee-
pearupyromux BeIIECTB d63660788f4e?backUrl=%2Fru%?2Fcatalog%2F904%2F1 1
CKopoCTh XMMHUYECKOMN peakiuu, e bu6nmoteka LIOK https://academy-

35 3aBUCUMOCTb OT KOHILICHTpaLUHu content.apkpro.ru/ru/lesson/fb26b4ba-7c¢46-47af-87ee-
pearupyromux BeIeCTB d63660788f4e?backUrl=%2Fru%?2Fcatalog%2F904%2F1 1
CKOpOCTh XUMHYESCKOI peaknyu, €
3 aBHF::HM OCTB OT IO aEH H bu6nunoteka LIOK https://academy-

36 CAKLHOHHON OBEDXHOCTH 1 OT content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-
peakil p d63660788f4e?backUrl=%2Fru%?2Fcatalog%2F904%2F11
TEeMIIEPATYpPhI
Karanus u xaraim3saropsl. Posib bu6mmoteka I1OK https://academy-

37 KaTanau3aTopoB B IIPUPOAE U content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-
IIPOMBIIIIEHHOM IIPOM3BO/ICTBE d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11

bu6mmoteka I1OK https://academy-
r

38 g;:(oflimme 1 TCTEPOTCHHbIC content.apkpro.ru/ru/lesson/7¢575¢73-bd29-4327-8932-
peaxt e8b463e7c28abackUrl=%2Fru%2Fcatalog %2F904%2F 1 |
[TpakTuyeckas padora Ne 2 o Teme

39 "Brnusiaue pa3nudHbIx GaKToOpoB HA bubnuoreka [{OK https://m.edsoo.ru/lfacaldl
CKOPOCTh XUMHUYECKOM peakiuun"

OO6patumMble U HeOOpaTUMBbIE
peakunn. XuMHUYECKOE pAaBHOBECHE.

40 BnusiHre KOHLIEHTpAIMKU BEIIECTB Ha bubnnoreka [{OK https://m.edsoo.ru/30952f9b
CMEIIEHUE XUMHUIECKOTO
paBHOBECHUS
BiustHue maBieHus U TeMIepaTypbl

41 Ha CMelleHue XUMUIECKOTr 0 bu6nunoteka LIOK https://m.eds0o.ru/30952f9b
paBHOBECHS

4p  paxTuueckas pabora No 3 no Teme Bu6miorexa LIOK https:/m.edsoo.ru/3bf34e17

"BausiHue pa3nuuHbIX GakTOpPOB Ha




MOJIOKEHUE XUMUYECKOTO
paBHOBeCHUA"

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus.

43 CuibHBIC U CITA0BIC DJICKTPOJIUTHI. bubmmoreka [{OK https://m.edsoo.ru/5f766bdf
Cremnenp AuccoIanu
HNonnoe npoussenenue Boabl. Cpena

44 BOJIHBIX PacTBOPOB. BomopoiHbIii bubmmoreka [{OK https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
Pemenue 3agau no reme "Cpena

45 BOJHBIX PacTBOPOB. BonopoaHslii bubnnorexa LHOK https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa"
I'maponus coneit. Peakiuu,

46 IIPOTEKAIOIME B PaCTBOPAX bubnnorexa LHOK https://m.edsoo.ru/09d5a9bd
JIEKTPOJIUTOB
[TpakTudeckas padora Ne 4 o Teme

47 "XHUMHUECKUE PEAKLIUU B PACTBOPAX bubnnoreka [{OK https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB"
I'maponn3 BelecTB HEOCHOBHBIX

48 KJIACCOB HEOPTraHUYECKUX bubnnoreka [{OK https://m.edsoo.ru/09d5a9bd
COeTUHEHNN

49 Heob6patumsiii ruapoans bu6mmoteka IIOK https://m.edsoo.ru/09d5a9bd

50 I'maponu3 opraHnyecKux BEUIECTB bubnuoteka [{OK https://m.edsoo.ru/09d5a9bd

51 AmMdoTepHOCTh bubnnoreka LHOK https://m.edsoo.ru/09d5a9bd
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC

52 peakuuu. BaxHeime okMUCIuTeN! U bubnmnorexa LHOK https://m.edsoo.ru/56226060
BOCCTAaHOBUTEIH

53 MeTOn SneKTPOHHOrO (3M1eKTOHHO- Bu6muotexa [{OK https:/m.edsoo.ru/fb691387
MOHHOTO) OanaHca

54 DJIEKTPOJIN3 PACIIABOB BEILIECTB but6mmoreka LIOK https://m.edsoo.ru/93fb97d2

55 DIIEKTPOJIN3 PACTBOPOB BEIIECTB bubnuoteka [{OK https://m.edsoo.ru/93tb97d2

56 Pemenne sanat no reme bu6nunoteka LIOK https://m.edsoo.ru/5afa265d

"DnexTpoaun3 pacniaaBoB”




57

Pemenue 3agau no reme
"DeKTpOIU3 pacTBOPOB"

Bbu6nuoteka LIOK https://m.edsoo.ru/5afa265d

58

Brrancienue macchl BeIecTBa Ml
00BEMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIN
00BEMY O/IHOTO U3 YYaCTBYIOIIHX B
pEaKIK BEIIECTB

bu6nmoteka LIOK https://m.edsoo.ru/5afa265d

59

Cucremarusanus 1 00001eHne
3HAHUU 110 TeMe " XUMUUECKUE
peakuun"

bu6nuoteka LIOK https://m.edsoo.ru/c161eb85

60

61

62

KonTponbnas paborta Ne 3 o reme
"Xumuueckue peakuu'

ITonoxxeHre HEMETAIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX 351iemeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHUSI KX aTOMOB

dusnyeckue CBOMCTBa HEMETAIIJIOB

bubmnoreka I{OK https://m.edsoo.ru/a8a0a930

bubmnoreka IOK https://m.edsoo.ru/8ca2dcad

bu6nuoteka IIOK https://m.edsoo.ru/8ca2dcad

63

ANoTponusi HeMETaJUIOB (Ha
npuMepe KUCIOpo/a, Cephl,
docdopa u yriaepona)

bubmmoteka IIOK https://m.edsoo.ru/ef92¢91c

64

65

Kucnopon u 030H. Yriaepon,
HaXO0XJIeHHE B IPUPO/IE,
JIOTPONHBIE MOAU(DUKALINY.
AKTHBUPOBaHHBIN yroJib,
ancopbuus. Oynnepensl, rpades,
YIJIepOAHbIE HAHOTPYOKHU.

Bomopon: monydenne, puzndeckue u

XMMHYECKHE CBOMCTBA

bubmmoteka IIOK https://m.edsoo.ru/ef92¢91c

bubmuoreka I{OK https://m.edsoo.ru/0aa8f613

66

I'mapunel. TormmBHBIE 3JIEMEHTHI

bubmuoreka [{OK https://m.edsoo.ru/0aa8f613

67

["astoreHsl: Hax0X/JIEHHUE B IPUPOJIE,
CHocoObI NOJTYYEHHUsI, PU3NUECKUE U

but6moreka [IOK https://m.edsoo.ru/4¢223795




68

69

XUMHUYECKHE CBOUCTBA

l'anorenoBonopoasl. Baxuerinme
KHCJIOPOJICO/IEPIKALIIE COSAMHEHUS
raJIor€HOB

JlabopaTopHbIe U IPOMBIILICHHBIC
CIOCOObI OJTyYEHHS TaJOTEHOB.
[IprMeHeHue rajJoreHoB u ux
COCIMHEHUN

bu6nmoteka LIOK https://m.edsoo.ru/6b3255e¢6

bu6nunoteka LIOK https://m.edsoo.ru/697 laca4

70

I'ajzoreuns! B ceseTe OBP

bu6numoteka LIOK https://m.edsoo.ru/4e223795

71

[TpakTuueckast paborta Ne 5.
Pemienne skcnepuMeHTaAIbBHBIX
3axay o teme "T"anoredsr"”

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

72

Kucnopon: naboparopHeie u
MPOMBIILICHHBIE CIIOCOOBI
NOJy4YeHUs1, PU3UIECKUE U
XUMHYECKHE CBOMCTBA

bu6nmoteka LIOK https://m.edsoo.ru/c8abc36a

73
74

75

76

7

O30H. [IpuMeHeHue kuciopoja u
030Ha

Oxcupl ¥ NEPOKCU/IBI
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001Iero 0Opa3oBaHus

1

BJ'Ia,ZleHI/Ie CHCTEMOM XMMHUYECCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

1.2

1.3

1.4

L.5

OCHOBOIOJIArarolue TIOHATUSA (XMMHYECKMH JJIEMEHT, aToOM, H30TOIIbI,
JIEKTPOHHasE 000J0YKa aTroma, §-, p-, d-3JIEKTPOHHBIE OpOMUTANIM AaTOMOB,
OCHOBHOE M BO30YXAEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTh, CTENCHb OKUCIIEHUS, XMMUYecKas CBs3b (G- U T-
CBSI3b,  KpaTHBIE  CBS3W), THOpUAM3alMsg  AaTOMHBIX  OpOHTasei,
KpUCTaJUIMYecKass pemérka, MOJIb, MOJIApHAs Macca, MOJIIPHBIM 00BEM,
MOJIIpHAasi KOHILIEHTpalus, pacTBOpPbl (MCTUHHBIC, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI,  YIJEpOIHBIH  CcKeleT, (yHKUMOHAJIbHAs TpYIIa,
paaukai, H30MEphl, CTPYKTypHas ¢opMysa, H30MepHUs (CTpYKTypHas,
reomeTrpuueckas (LMc-, TPAHCU30MEpHUsi), TOMOJIOTUYECKUIA psijl, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOA- U a30TCOJAEPKAILUE COCAUHEHUs, OMOIOIHYECKH
aKTHBHBIC BellecTBa (YIJIEBOJABI, JKUPbI, OEIKU), MOHOMEp, IOJIHUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHHUS, KPEKUHT,
PUGPOPMHUHT, THIIbI XUMHUYECKUX peakuui (OKHCIUTENBHO-
BOCCTAaHOBUTENbHBIE, K30- U 3HJOTEPMHUUECKHE, PEAKIIUM UOHHOTO OOMeHa,
rOMO- U TeTeporeHHble, OOpaTHUMble U HeoOpaTUMbIE), PacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALUSA, CTENEHb
JUCCOLMALMN, OKHUCIIHUTENb, BOCCTAHOBUTEND, JJEKTPOJIU3, CKOPOCTh
XUMHUYECKON peaklMi, XUMUYECKOE PaBHOBECHE)

TCOPHUH U 3aKOHBI (Teopm{ XUMHYCECKOTI'0 CTPOCHUSA OPraHUYCCKHUX BCHICCTB
AM. bytneposa, Teopus INEKTPOIUTUIECKON JUCCOLMAINH,
[lepuognueckuit 3akoH JI.JMI. MeHnneneeBa, 3aKOH COXpaHEHHsS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK XHMHUH, MHPOBO33PEHYECKHE
3HaHUA, JICKAIMUEC B OCHOBC IMOHUMAaHUA MNPHYUHHOCTH U CHCTCMHOCTH
XUMHUUYECKUX SIBJIEHUI, COBPEMEHHBIE NIPEJCTABIECHHUSI O CTPOEHUU BELIECTBA
Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

MNpEACTABJICHUA O MCXaHU3MaX XUMHYCCKUX peaKHI/II\/’I, TEPMOANHAMHUYCCKUX
U KUHETHMYECKHX 3aKOHOMEPHOCTSAX UX IPOTEKaHUs, O XHUMUYECKOM
PaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

(dakTonoruueckue CBEIEHUS O CBOICTBaxX, CoOCTaBe, I[OJYyYEHUU U
0€30IacCHOM HCIIOJIb30BaHUH Ba)KHEHIINX HEOPTaHUYECKHUX U OPraHHYECKUX
BELIECTB B ObITY M MPAKTUYECKOM EATEIbHOCTH YeIOBEKa

o0Imuye Hay4Hble MPHHLUIB XUMHUYECKOTO MPOM3BOJCTBA (HAa MpuUMepe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, TIEpepabOTKU HEPTH)

CdopMUpOBaHHOCTH YMEHHI BBISBIISTH:

2.1

XapaKkTepHble MPHU3HAKU W B3aUMOCBSI3b W3YUYEHHBIX IMOHSITHH, MPUMEHSTbH
COOTBETCTBYIOIIME TIOHSATUS TMpPH ONMCAHUM CTPOEHUS U  CBOMCTB
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBS3b XUMHYCSCKUX 3HAHUM C ITIOHATHSAMU U MMPEACTABICHUAMU OAPYTIUX
npeaAMETOB JIA 0oJjiee OCO3HAHHOTO MOHUMAHHS U OOBICHCHHS CYIIHOCTHU
MaTCpruaJIbHOI0 CIMHCTBAa MHpa




CdopmMupoBaHHOCTh YMEHHUSI UCIIOJIb30BATh:

3.1

3.2

4.1

HAMMEHOBAHUS  XMMHUYECKMX  COCIUHEHUH  MEXIYHApOJHOIO  COI03a
TCOpCTH‘-ICCKOfI nu HpHKHaHHOﬁ XUMHUHU U TpI/IBI/IaJIBHHe Ha3BaHHUA BCIICCTB,
OTHOCSIIIMXCA K HW3YYEHHBIM KJacCaM OpPraHUYEeCKMX M HEOPraHUYECKUX
COCIMHEHHH

XUMHYECKYI0 CHMBOJIMKY JIJIi COCTaBlieHUS (OpMYn HEOPTaHUYECKUX
BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX H
CKEJIETHBIX) (hOPMYJI OPTraHHMUECKUX BEIICCTB

CdhopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATD:

HEOPraHWYECKUE BEIIECTBA, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU
TV KiTacCU(DUKAIIMK U3y9aeMbIX XHMHUUECKUX OO BEKTOB

4.2

OpraHUYECKHE BEIIECTBA, CAMOCTOSATEIBHO BHIOMPATh OCHOBAaHHS M KPHUTEPUH
JUIs1 Ki1accu(UKALMK M3y4aeMbIX XMMHUUECKUX OOBEKTOB

4.3

M0 pa3lUYHBIM MpU3HAKaM (YUCIy M COCTaBy pEarupyrolux BeIIECTB,
TerIoBoMY 3(PQEKTy peakiyu, U3MCHECHHIO CTEIICHEH OKWCIICHHS JJICMEHTOB,
00paTUMOCTH PEAKIIMH, YYaCTHIO KaTalln3aTopa)

ChopmupoBaHHOCTE YMEHHUS XapaKTepU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U HOHOB XUMHUYECKHUX
aneMeHToB 1 — 4 nepuoaos Ilepuoguueckoii cucremsl [[.M. MenneneeBa u ux
BAJICHTHBIE BO3MOXHOCTH, HCHOJNB3Yysl TMOHATUS S§-, p-, d-dJIEKTPOHHBIC
opOHTaNU, SHEPTeTUYECKUE YPOBHU

ChopMupoBaHHOCTb yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHMS
CBOMCTB XHMMHYECKUX D3JEMEHTOB U 00pa3yeMblX HMHU COEIUHEHHH 10
[IEpUOJaM U IPyIIaM

7.1

7.2

7.3

ChopMupOBaHHOCTb YMEHHSI COCTABIATh YPABHEHUS XMMUYECKUX PEAKLUN U
packpbIBaTh UX CYIIHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUN TOCPEACTBOM COCTaBJICHHUS
AJIEKTPOHHOTO OajaHca dTHX peaKInii

YpaBHCHUA peaKHI/Iﬁ PA3JIMYHBIX TUIIOB; IMOJIHBIC 1 COKpaHIéHHble YpaBHCHUA
peakiuii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBMS, MPU KOTOPBIX ATU PEaKIHH
UAYT IO KOHIIA

peakuuii TUApONU3a, peakuuil KOMIUIeKCooOpa3oBaHusi (Ha mpUMeEpe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS)

C(I)OpMI/IpOBaHHOCTB YMCHHS NMOATBCPKAATD:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH  PEaKLIMOHHOMN
CITOCOOHOCTH OPTaHWYECKUX COCTMHEHHUI OT KPAaTHOCTH M THIA KOBAJIEHTHOM
CBA3U (O- M T-CBSI3U), B3aMMHOTO BJIMSHUS aTOMOB W TPyHI aTOMOB B
MOJICKYJIaX, a TaK)Ke OT OCOOCHHOCTEH peann3alii pa3TuIHBIX MEXaHU3MOB
MPOTEKaHUs pEAKLIUN

8.2

XapaKTCPHBIC XHUMHUYCCKUEC CBOMCTBA BCIICCTB COOTBETCTBYHOIIINMHA
OKCIICPUMCHTAMHU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopmupoBaHHOCTE YMEHHUS XapaKTEpHU30BaThb COCTaB U  BaKHEHUIIIHE
CBOWCTBA BEIECTB, MPUHAUICKAIIUX K ONMPENEIEHHBIM KlaccaM W TpyIam
COCIMHEHHN  (IpOoCThble  BEIECTBA,  OKCHABL, TUIPOKCHUABI,  COJH;
YIIIEBOAOPOABI, MPOCThIe 3(PHUPBI, COUPTHL, (PEHOIBI, aNbIETHbI, KETOHBI,
KapOOHOBBIC KHUCJIOTHI, CIOXHBIE JQUPHI, KUPHI, YIJIEBOJbI, AMHHBI,
AMHUHOKHCIIOTBI, OCJIKH)




10

ChopmupoBaHHOCTH yMEHHSA MPOBOAMTH PACYETHI MO XHUMHYECKUM
dbopMyllaM ¥ ypaBHEHUSM XHUMHYECKHX PEAKIMA C HCIOJIb30BAHUEM
(bU3MYECKUX BEIUYHH:

10.1

Macchl (00bEMa, KOJIMYeCTBa BelIecTBa) MPOAYKTa PEaKUu, €CIU OJHO U3
HCXOJHBIX BEILIECTB JJaHO B BUJE PACTBOPA C ONPEAECIEHHON MaCCOBOM J10JEH
PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOH MJIM O0BEMHOM JT0JIH, BBIX0/1a TPOIYKTA PEAKIIUH

10.3

TeI10BOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

11

12

13

14

15

10 HAXOXKICHUIO XUMUYIECKOU (pOpMYITBI BElIecTBa

Biagenune cucremMoil 3HaHUM O METOJAX HAYYHOIO IIO3HAHMS SIBJICHUU
IIPUPOJIbI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKax U YMEHUE NPUMEHSTh 3TU
3HAHUA NPU SKCIIEPUMEHTAILHOM HCCIIEA0BAaHNN BELIECTB U I OOBSICHEHUS
XUMHUYECKUX SBJICHUH, HMEIOIIMX MECTO B IMPUPOJE, NPaKTHUYECKOH
JESITEJIbHOCTH YE€JIOBEKA U B IIOBCEIHEBHOM JKU3HU

CdhopMupoBaHHOCTh YMEHHSI IPAMEHSATH (MCIOIH30BATh) 3HAHUS O COCTaBE H
CBOMCTBaxX  BEIIECTB Ul  HSKCIEPUMEHTAJIBHOM  IMPOBEPKU  TUIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM IIPOTEKaHWs XHMHYECKUX pEakuul u
MIPOTHO3UPOBAHUS ~ BO3MOXKHOCTEM  HMX  OCYIIECTBJICHUS,  CHUCTEMHbIC
XMMUYECKHE 3HAHUS Uil OOBSICHEHHS M TPOTHO3MPOBAHUS SIBJICHUH,
MMEIOLMX €CTECTBEHHOHAYYHYI0 NPUPONY; [UIsl TPUHATUS TPAMOTHBIX
pelIeHuid mpooJieM B CUTYaIIUAX, CBSI3aHHBIX C XUMHUEH

CpopMUpPOBAaHHOCTH, yMEHHSI IUIAHUPOBATh M TPOBOJUTH XHUMHUYECKUU
HKCHEpUMEHT (TMOJy4YeHHE M HU3YyYeHHE CBOICTB HEOpPraHWYeCKUX U
OpPraHn4Y€CKuUX BCUHICCTB, KAUCCTBCHHBLIC PCAKIIUN YIJICBOAOPOJA0B pa3JINIHbIX
KJIaCCOB M KHUCJIOPOACOAEPKAIIMX OPraHMYeCKUX BEIECTB, pELICHHE
OKCIICPUMCHTAJIbBHBIX  3aJa4 IO pacCllO3HABAHHWIO HCOPraHUYCCKHUX U
OpPraHUYECKUX BEILECTB) ¢ COOII0ACHUEM MPaBUIl 0€30IaCHOr0 OOpaIleHus ¢
BelIeCTBAaMH M J1TaOOpaTOpHBIM 00OpynOBaHUEM; (OPMYIUPOBATH LEIH
UCCIIEIOBAHMsl;  MPEACTaBIATH B  PA3IM4YHOM  (opMmMe  pe3yibTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATb U OUCHHUBATH UX JOCTOBCPHOCTH

CdopMUpOBaHHOCTh YMEHHUSI OCYIIECTBIIATH IIEJICHANPABICHHBIA ITOWCK
XUMHYECKOW MH(POpPMALMK B Pa3IMUYHBIX HCTOYHUKAX (HaydHas M Yy4eOHO-
Hay4yHas JHUTepaTypa, CpeACTBa MaccoBOW wHQopmaruu, cetb VHTepHeT u
IpyTue), KPUTHYECKH  aHAIM3UpPOBATh  XUMHUYECKYyl0  HH(OpMaIuio,
nepepadaThiBaTh €€ M UCIIOIh30BATh B COOTBETCTBUHU C TTOCTABJICHHOM YUeOHOM
3a1auen

CdopmMupoBaHHOCTh YMEHHUS TMPOTHO3UPOBATH, aHAIM3WPOBATHh M OIIEHHUBATH
UHPOPMAIIMIO C TO3MIUHA DKOJOTHYECKOM Oe30MacHOCTH  MOCIEACTBUI
OBITOBOM W TMPOM3BOJACTBEHHOM JESTEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKoil BemecTs; chopMUPOBAHHOCTh YMEHUH OCO3HABATH OMACHOCTD
BOB)IGfICTBI/ISI Ha XUBBIC OPraHN3MBbI OHpe)IeJ'IéHHI)IX BC€HIICCTB, TIOHUMasA CMBICII
IIOKa3aTcIIsd Hpe,Z[GJIbHOfI I[OHyCTHMOfI KOHIOCHTpAallui, W TOjACHATL Ha
puMepax CHOCOObl yMEHBIICHHWS W MPEJOTBPAILEHHs MX BPEAHOTO
BO3CHUCTBUS HA OPraHU3M Y€JI0BEKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

1.1

1.2

1.3

1.4

TeopeTnyeckre OCHOBbI XUMUU

Crpoenne BemectBa. CoBpeMeHHasi MOJieNlb CTpOeHUsi atoMa. PacmpeneneHue
AJIEKTPOHOB IO JHEPreTHYecKruM ypoBHsM. Kiaccupukanuss XUMUYECKUX
aneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIIEKTPOHHAS
KoH(pUryparmus aroma. BaleHTHBIC JJIIEKTPOHBI

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
NepuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHH, BBICIIUX OKCUJIOB U THIPOKCHJIOB
BanentHocTs. DnekTpooTpunareabHOCTh. CTENeHb OKUCICHUS

Buapl xumudeckoit cBs3u (KOBaJeHTHAs!, MOHHAs, METANTMYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBUs. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHMS. THIbl KPUCTAUIMYECKUX
peéToK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKI

1.5

XuMuueckast peakuus. Krnaccudukanus XUMHUYECKUX peakuuii B
HEOPraHUYeCKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAHEHHS] MacChl BEILIECTB

1.6

CKOpOCTB pcCaKkuuu, €€ 3aBUCHUMOCTD OT Pa3JINYHbIX (I)aKTOpOB

1.7

TennoBble 3¢ dexThl XMMUYECKUX peakiid. TepMoxuMudeckue ypaBHeHUs

1.8

1.9

1.10

1.11

1.12

OOpatuMble peakuuu. XUMUYeckoe paBHoBecue. DakTophl, BIHAIOLIME Ha
COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipuanun Jle [larense

Onektponutryueckas auccouuamnus. CunbHble U ciadbie snekTponuTsl. Cpena
BOJHBIX pPAaCTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
JHCCOIManyn. Peaknpin MOHHOTO 0OMeHa

I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTBopa

Crioco0ObI BeIpaKeHUST KOHIIEHTPAIIMKA PACTBOPOB: MaccoBasi J0JIs pAaCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpauus. HachbllleHHble W HEHACHIIICHHbIE
pacTBOPHI, PaCTBOPUMOCTh. Kprcramioruaparst
OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmeCcTB B Cpenax C
pa3HbIM 3HaueHueM pH. MeTobl anekTpoHHOT0 OanaHca

1.13

DNEeKTpOIN3 pacTBOPOB U PACILUIABOB COJIEN

OcHOBEI HeopraHqucxoﬁ XUMHNHU

2.1

22

Knaccudukanus HeopranHnueckux coeuHennii. HomeHkmatypa HeopraHm4eckux
BEIIECTB
XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpWUMl, Kanuil, KaJbLUW,

MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI OJTYYCHHUSI METAJJIOB

2.3

XUMHUYECKHUE CBOWCTBA Ba)XHEHIIMX HEMETAIOB (TaJlor€HOB, CEpPbI, a30Ta,
dbochopa, yrimepoma W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTMHEHUM )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICIKAIINX K Pa3JINYHBIM




KiaccaM

2.5

3.1

3.2

I/II[CHTI/I(l)I/IKaHI/IH HCOPTraHNYCCKUX COGHHHGHHﬁ. KauecTBeHnble pE€aKku Ha
HCOPraHNYCCKUC BCIICCTBA U HOHBIL

OCHOBBI OPraHNUYECKON XUMUU

OCHOBHbBIE TOJIOXKEHMSI TEOPUM XUMHUYECKOTO CTPOEHHMS OpraHMYeCKHX
coequHennii A.M. BytiepoBa. YriepoaHblil CKeJeT OpraHU4eCKONd MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOH CBS3H. S- M P-CBSA3H. sp3-, sp2-, sp-TUOpUAM3ALUU
opbuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOTO
ctpoeHus Mosuekyi. ['omonoru. I'omonornyeckuii psa. Mzomepus u uzomepsl

[lonsatne o  ¢yHkuuoHanpHOW  rpymnme.  OpueHTanuoHHBIE  3((EKTHI
3aMecTUTeNen

33

3.4

[IpencraBieare o KiIacCH(PUKAIMKA OPraHWYECKUX BemecTB. HomeHkiaTypa
OPraHWYECKUX COCIUHECHUM (CHUCTEeMaTHYeCKas) W TPUBHAJIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOOHOpaAMKANBHBIA ¥ WOHHBIA MeXaHU3Mbl peakuuu. [loHsTHE O
nykieoduie u sanekrpoduie. [Ipasuno MapkoBuukosa. [Ipasuno 3aiiiieBa

3.5

3.6

Ankanbl. XMMUYECKHE CBOWCTBA AJKAHOB: raJJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHMHI, H3oMmepusanus, ropenue. Ilomydenue
ankaHoB. [lukmnoankanel. Crenuduka CBOMCTB IUKIOATKAHOB C MAallbIM
pasMepoMm 1uKiIa. Peakuuy nprucoeInHEHUs U PaIUKaIbHOTO 3aMEIEHUS

AnkeHbl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAUMHEHUs (TajJoreHUpPOBAHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHUE, TUApPATALMs), TOPEHMS, OKUCICHHUS U
nonumepuszanuu. [IpoMblliuieHHBIE W Ja0OpaTOpPHBIE CIOCOOBI  MOYYCHUS
AJIKEHOB

3.7

Ankaguensl. XMMHMUYECKHE CBOMCTBA aJKaJUEHOB: PEaKLUUU IPUCOECINHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U noiaumepusanuu. [lomyuenue
AJIKaJMEeHOB

3.8

39

3.10

AnxuHbl. XMMHUYECKHE CBOMCTBA: PEaKLMHM NPHUCOEIUHEHHUs (TaJIOT€HUPOBAaHUE,
TMJIpUPOBAaHUE, THIpATalysl, THIPOrajJoreHHpPOBaHUE) KaK CI0cOo0 MOMydeHHUs
MIOJIMMEPOB M JIPYIMX IOJIE3HBIX INPOAYKTOB. Peakuum 3amemenus. I'opeHue
aleTUJICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHM JUIsl CBAPKU U PE3KU
MeTayoB. [IpuMeHeHne aneTunena

Apenbl. XWMHYECKHE CBOWMCTBA OE€H30J1a: pEaKIuH  DIEKTPO(UIBLHOTO
3aMEeIIeHMs, TPHUCOEIMHEHUs (TUIPUPOBAHME, TrajoreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XHUMHYECKUX CBOMCTB Toiyona. [lomydenwe OeH3zoua.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupona. [lonmmepusanus CTHpoOIA.
CriocoObI TOTy4eHUST ¥ IPUMEHEHUE apOMaTUYECKHUX YTIIEBOI0POIOB

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBME C HaTpueM KaK CIOCO0  yCTaHOBJECHUS  HaJIMYHs
THJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJyYeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropexus.
[Tomyyenune »sTaHONA: peakuuss OpPOXKEHUS TJIIOKO3bI, TUApAaTalUs STHIICHA.
OTUIEHIVIMKONIb U TJIMLUEPUH KaK MPEACTABUTENM NMPEAEIbHBIX MHOTOaTOMHBIX
CIIMPTOB

3.11

®enon. Xumudeckue cBoicTBa ¢eHona (peakiuu ¢ HAaTPUeM, THUIPOKCHUIOM
HaTpusi, Opomom). [lomyuenue eHona

3.12

AHL,Z[GI‘I/I,Z[BI. XUMHYECKHE CBOMCTBA NpCACIIbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBCHHBIC pEaKIMU Ha KapOOHWIBHYIO Tpynmy (peakiusi «cepeOpsHOro




3epkanay, B3aumojencteue ¢ ruapokcuaoM meau (I). Tlomyuenue mpenenbHBIX
AIBACTUAOB: OKHUCICHUC CIHMPTOB, TruUAparanusd ancTUIICHA. AI_IGTOH Kak
Ipe/icTaBUTENb KeTOHOB. OCOOCHHOCTH peaKkli OKUCIICHUS alleTOHA

3.13

KapOoHoBbIe KHCIIOTBI. XMMHYECKHE CBOWCTBA NPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[Tomyyenue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
QJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AIbJACTMA0OB. BpIciiue npenenbHble U
HenpeaeabHble KapOOHOBbIE KMCIIOTHI

3.14

Cnoxusle >¢pupsl U kupbl. CrocoObl MOMYYEHUS CIOXKHBIX 3(PHUPOB.
OOparumocth peakiuu stepuduranuu. [IpuMeHeHHE CIOXKHBIX 3(PHPOB B
NUIICBOH M TapQIOMEPHON NPOMBIIUIEHHOCTH. JKHpBI Kak CIO0XKHBIE 3(HUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA KHPOB:
THIPUPOBAHUE, OKHCIEHWE. ['MaAponM3, WIM OMBUICHHE, JKUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbBUTA Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT

3.15

3.16

XUMHUECKHE CBOMCTBAa TIJIIOKO3Bl: pEaKUUM C YYacTHEM CIHMPTOBBIX U
aJIbJIETUJIHOM TPYyINIl U MOJOYHOKHCIIOE OpokeHue. IlpuMeHeHue ritoko3sl, €€
3HAa4YeHUE B KU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaronie M HEBOCCTaHABIMBAIOIIME aAucaxapuiabl. ['maposns
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
KpaxMajia, [JIMKOIeHa WU Leunono3bl. dusnueckre CBONCTBA KpaxMmala H
LEJTI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmana: TUApPOJIU3, KadeCTBEHHAs
peaknus ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIFOJIO3bL: THAPOJIM3, MOIy4YEHHUE
3¢pupoB Hemmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MENK)

AMMHBI. AMHMHBI KaK OPraHMYE€CKME OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIIOTaMH,
peaKum[ FOpeHI/IfL AHI/IJ’II/IH KakK HpG}ICTaBI/ITeJ'II) aPOMaTI/I‘-ICCKI/IX AMUWHOB.
XUMUYEeCKHEe CBOWCTBA AaHWIMHA: B3aMMOJCHCTBHE C KHUCIOTaMH, OpPOMHOI
BOJIOM, okucieHue. [lomydyeHue aMMHOB QJIKWJIMPOBAHMEM aMMHUaKa U
BOCCTAHOBJIEHUEM HUTPOIPOU3BOJIHBIX YTIE€BOAOPOIOB

3.17

3.18

AMUHOKHCIOTBI U OenkH. AMHMHOKHCIOTHI Kak aM(OTepHbIE OpraHHYecKue
coequHeHUsl. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyromiue Oenku. XHUMHUYEeCKhe
CBOWCTBa OEJIKOB: TUIPOJIU3, JEHATYypalus, KaueCTBEHHbIE (IIBETHBIE) pEaKINH
Ha Oesku

CTtpoeHre M CTPYKTypa MOJHUMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB OT
cTpoeHHs: MoJyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COG}II/IHeHI/Iﬁl p€akuuu MmoJIuMEpu3alvd U IMOJUKOHACHCAIIUH. KJ'IaCCI/I(i)I/IKaHI/ISI
BOJIOKOH

3.19
3.20

I/I,ZLCHTI/I(I)I/IKEU_II/IH OpTraHUYCCKUX coequHeHui. Penienue SKCIICPUMCHTAJIbHBIX
3aa4 Ha paClio3HaBaHNUE OPraHNYCCKHUX BCIICCTB

['eHeTnueckas cBsI3b MEXKy KJIaCCAMU OPTaHUYECKUX COCTUHEHUN
XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOU xku3HU. [IpaBmiia Oe3zomacHOW pabOTBI C EIKUMH,
TOPIOYUMH ¥ TOKCHYHBIMU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XHUMHH

4.2

XUMHUS U 370pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XHUMHS U SHEPreTHKa: MPHUPOJHBIA M MOMYTHbIM He(TIHOH
ra3bl, IX COCTaB U Hcnonb3oBaHue. CoctaB HeTH U e€ mepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPOJIOB)




XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOLIEW Cpellbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIopbl U (GayHbl OT

4.3 XUMHUYECKOTro 3arpsisHeHus. IIpobOiemMa OTXOJOB M TOOOYHBIX MPOIYKTOB.
AJbTepHAaTUBHBIC UCTOYHUKU SHEPTUU
OOmue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TOMYyYEHHUS XHUMHUYECKUX
BEIIECTB (HAa IPHUMEpPE MPOM3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). U€pHas u

4.4 uBerHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombinieHHass ~ opranuwdeckas  xuMusa.  CeIpp€  AJI1  OpPraHUYECKOU
MIPOMBILIIICHHOCTH

5 Tunel pacy€THBIX 33184

51 Pacuéter Macchl BemecTBa Wil 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY
BelIeCTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérel TeroBoro adexra peaknuu

5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B PU XUMHUECKUX PEAKIIHAX

54 Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) POAYKTOB PEAKIIMH, SCITH

) OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuérel MmaccoBoit win 00BEMHOMN JOJIM BBIXO/IA MPOAYKTA PEAKIIMHA OT
TEOPETHYECKU BO3ZMOXKHOTO
Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, ECIIH OJTHO

5.6 Y3 BEILECTB JaHO B BUJIE pACTBOPA C ONpPEEIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA

57 Pacuétsl ¢ ncnoap30BaHNEM MOHITHI «MaccoBas I0JISI», «MOJISIpHAs
KOHIICHTPALIUS», «PACTBOPHUMOCTb)
Haxoxaenne MosieKymsipHON (popMyJIbl OpraHMYECKOI0 BEIIECTBA 110 €T0

5.8 IUIOTHOCTH M MACCOBBIM JIOJISM 3JIEMEHTOB, BXOASIINUX B €0 COCTaB, WIH I10

IIPOJTYKTaM CTOPaHHUs




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus : 10- kmace : yrpyonéuneiii ypoBenb : yueOHuk / O.C. T'abpuensn, WN.I'
Octpoymos, C.A. CnankoB, A.H. JIéBkun. — 2-e¢ usn., crep. — Mocksa : IIpocseienue,
2022

Xumus @ 11-i kmace : yrpyonéuneiii ypoBenb : yueOHuk / O.C. Tabpuensn, WN.I'
Octpoymos, C.A. CnankoB, A.H. JIéBkun. — 2-e¢ usn., crep. — Mocksa : IIpocsemenue,
2022

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Xumus (yrnyOneHHbId ypoBeHb). Peanusanus tpeboBanuit ®I'OC cpemgnero obuiero
oOpa3oBaHus: MeToaudeckoe nocooue st yuaurens / [A. A. Kasepuna, M. I'. Cractunal;
Hayd. pea. H. B. CBupunenkosa; nox pen. A.A. Kasepunoii. — M. : ®I'bHY «Mucturyr
CTpaTeruu pa3urtus odpazosanus», 2023. — 100 c.: ui.

lNabpuensa O.C., OctpoymoB WN.I'.: HacronpHas kHura mias yuutens xumuu.l0 kiacc:
METOJINYECKOe ocodue

lNadpuensu O.C., JIpicoBa I'.I'.: HacronpHast kHMUra JJis ydyuTenss XUMUU B 2-X yacTsax.l1
KJIacC: METOIMYECKOE TTOCOOne

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
e bubnnoreka  mudpoBoro  oOpa3oBaTenpHOro  KoHTeHTa: cailt —  URL:
https://educont.ru/ - TekcT: 3MeKTPOHHBIN
e Ypoku mo yuebHOoMy mpeamery "Xumuga 10 - 11" ®TAOY AIIO "Akanemus
Munnpocsenienusi Poccun"https://apkpro.ru/- TeKCT: 371€KTpOHHBII




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075039
Bnageney Casuukan CBeTnaqa BUKTopoBHa

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-10-07T18:11:32+0500




