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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DefepalibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJNOXKeHHW «CTparerum pasBUTHS BoOcOUTaHusA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealmsyeMoe B YCIOBUSIX Ju(hEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalyuyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJIOIKEHUS OO0yUeHHs B OpraHu3anusix MnpodhecCHOHAIBLHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepKaHuUsl,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIyYeHUE TPEACTaBICHUS O IIeNAX, COJACp)KaHUHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3enaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO LIeJIeld U 3a]a4 U3yYeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero o0pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh € OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEHSThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpPeaIMEeTOoB 0a30BOro M yriayOJEHHOrO YpOBHEW B cUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJYYEHUsS  XUMHUYECKOTO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TeOopeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzainusx npodeccruonanbHOro oopasoBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYaroluxcs, Ha (GOPMHUPOBAHUE y HHUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS  YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHHUE, MO3BOJISIOIIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECIMHEHUU HAa OCHOBE PACIIUPEHHS] U yriayOJaeHus
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUNIOB ~ peakuud  JomojHseTcs  (GopMupoBaHMEM  MpeacTaBiIeHHM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI1) OKa3bIBAIOT BIMUSIHUE CMEXKHbIE NpeaMeThl. Tak, Hanmpumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT cJenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM IIpeAMETa I KIACCOB  XHUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIyOJIEHHOM YPOBHE U3YYEHHUsS IMpeAMeTa Mpearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B oOecriedyeHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUH XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHMHU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUUYECKUM  TPOU3BOJACTBOM, HCIOJB30BaHMEM U  MepepaboTKoi
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKON AEATEIBHOCTH U ITOBCEIHEBHOM KU3HH.

B mnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTAaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTHU SBJICHHM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gaca B HEJEIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHHs aTOMHBIX OpOUTallel, G- U T-CBS3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DNeKTpoHHBIE 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmanbHBIC Ha3BaHUS
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHMYeCcKHX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psaj ankaHoB, o0mias popMyia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNKI, TMPOJIN3a, KPEKUHra, ropenus. [lpeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB MaiblX (IUKJIONPOINAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, NOJMMepu3anuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenne. Ilomumepusanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKlUy 3aMeleHUs] B OEH30JbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi yroab u mpoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pa3InYHBIMU KJIAaCCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraloreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METaJUIOOPraHUIECKUX COCIUHECHUSAX. Hcnonp3oBanne
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yII€BOJOPOAOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYEHHE JSTHIICHA H
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThHl. CTpoeHHME MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEaKLUU 3aMELICHHs, JETUApaTallid, OKHCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAuyeCTBEHHAs peakiusi Ha MHOTOaTOMHbBIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
OeHzonpHOrO siapa. dusmueckue cBorcTBa PeHonaa. OCOOEHHOCTH XMMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIEL. ['OMOJIOTHYecKre PsAbl albJIeTHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA albJCTUIbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHbIE CBA3UM MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOTYyYEHUs U MPUMEHEHUE KapOOHOBBIX KHUCJIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPM AIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U nonucaxapuibl). MoHOcaxapuIbl: TIIIOKO3a, (PPYKTO3a, TajlaKkTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCTOEe OpoxeHue. [IpuMeneHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
MJIMKOTEH U 1euiono3a. CTpoeHHe MakpOMOJIEKYJ Kpaxmala, T[JIMKOreHa W
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CIUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBUE IMEPBUYHBIX AMHHOB C Aa30THUCTON KHUCIOTOW.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmwiIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObI
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OpPraHHUYECKHX
COCMHEHMM, peakuus MOJMKOHACHCAlUM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OelKOoB. XUMHYECKHE CBOMCTBa OEJIKOB: THAPOJIU3, JACHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolep)Kallue ~ OpraHudeckne  coeauHeHus» U «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHMNS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHECHHN —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIU HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, OMpeeleHue JO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUUYECKHU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBS3€H MPU U3YYEHUH OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

dusuka: Marepus, arToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
OPHEPTreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKHE BEIWYUHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalin3aTopa, MOJIECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuoanyeckod CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
COEJIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TOTYyUYECHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHocoObl TOMydeHUs, (QHU3UYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUN.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnondeckoi cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. QOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIrus, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metauioB |IA-rpynner Ilepuoandeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeHeHue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKeJie3a C PacTBOpPAMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE THUAPOKCUIOB AOMUHUS U IUHKA C
pacTBOpaMH KHUCJIOT W IIEJIOUeH, PeIIeHHe IKCIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U dhochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHu3aIlud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEeW Cpelbl M €ro IMOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumusi W 30poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakumMu, €ciaud OAHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OIPEAEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpalliu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpwsl, 3aKOH, aHAJIN3, CUHTE3, KIAaCCHU(PUKAILNS, MEPUOAUIHOCTh, HAOIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAJbHBIM ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK S3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorusa: XuUMUYECKas TMPOMBIIUIEHHOCTb, METAJUTYPTHs, CTPOUTENIbHbIE
MaTepHabl, CeTbCKOX035MCTBEHHOE MPOU3BOJICTBO, MUILIEBAS] TPOMBIIUIEHHOCTb,
¢dapmanieBTHUECKasE ~ MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO  KOCMETHYECKHX



npermaparoB, IMIPOHU3BOJACTBO KOHCTPYKIHMOHHBIX MAaTCPpUAIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOyYarOIIMMHUCSI POCCHUICKON TpakIaHCKOM WJACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEJIH U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
OOy4JaroIIMXCcs B MPOIECCE peau3aiuy 00pa30BaTeIbHON AESTEIHHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakKaroT
c(OPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECIHLHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIOIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCSATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYCCKOMY M HAy4YHOMY HACJICIHIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPYJla YYE€HBIX U MPAKTUKOB;



WHTEpeca M TIO3HABaTEIbHBIX MOTHUBOB B TMOJYYECHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOr0 OoOpaleHusi ¢ BelleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYCCKUX 3a/ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIBHOM CpPEeJIbI;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XHMHUH IS
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIBHOM KyIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuMu — MpU pElIeHWH Y4YEeOHBIX MO3HABATEIBHBIX M NPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNs, UCIIOIb30BaTh IIOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(bopMyIupoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((pU3nYecKue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /U
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIEIOBATEIbCKUX 3aJay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPaMMBbI [0 XUMHUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TIOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NIMYHBIX YUEOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3YYECHHUS.

10 KVIACC

[IpeameTHbIE pE3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30IIaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaIlCHUS OHHEPrUM TPHU XUMHUYECKHX PpEaKIHAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepadbOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NIl COCTABJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELLECTB;

COCTaBJISITh YPABHEHUSI XMMMUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM  MOCPEJACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIJICKHOCTh HU3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpEeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, alIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IW- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHIA OT
KPAaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMECHEHHUE TIPOAYKTOB MIepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALINIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBS3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUSA SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3aa4eid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIM B 00ECIEYCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKasi, BOJOPOHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOUN peakiiu, CKOPOCTh XUMUYECKON pPeaKIuu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE TMOHATHUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIUHU MO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (OMUCHIBaTh) OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TMIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUs XUMUIECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peabHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUM C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsi KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa peakiu; OOBbEMHBIX OTHOUIEHUHN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOINBIO HMHAMKATOPOB, H3YyUYEHHE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOIEHHEM IIPaBUJI O€30MacHOr0 OoOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LEJdb MCCIEAOBAHUSA, NPEICTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOII0OIaTh MpaBuUa MOJIb30BAHUSI XUMHUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a/1auei.
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https://foxford.ru/wiki/himiya/galogenalkany
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/5023

KapOoHunpHBIE COCTUHEHUS:

https://lib.myschool.edu.ru/content/14920

https://lib.myschool.edu.ru/content/4072

3.2 aNbJICTHAb! M KeTOHEL KapboHoBEIe 21 https://lib.myschool.edu.ru/content/14945
KUCJIOThI. CitoxHbIC dpuphl. Kupbl
https://lib.myschool.edu.ru/content/5446
3.3 YrieBoasl 9 https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15572
Hroro no pazneny 41

Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust

https://lib.myschool.edu.ru/content/15283

41 AMHHBL AMHHOKHCIIOTEI. Bestiit 12 https://lib.myschool.edu.ru/content/15494
Hroro no pazgeny 12
Pa3;1e.31 5. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUSA
5.1 Beicoxomorekyssprbie 6 https://lib.myschool.edu.ru/content/15479
COCIMHEHUS
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME



https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15572
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15479

11 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

KoaunuecTBO 4acoB

Tema ypoka Bcer KoHTpoJIbHBI
0 e padoThI

Ipakruueckn = DJIEKTPOHHBbIE HHPPOBLIE 00pa3oBaTeIbHbIE PECYPChI
e padoTsl

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IIPEJICTaBICHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHUN

https://lib.myschool.edu.ru/content/5445

DIEKTPOHHOE
CTPOCHHE aToMa
yriaepojaa (OCHOBHOE U
BO30YKIEHHOE
COCTOSTHUS).
BanentHeie
BO3MOKHOCTH aTOMa
yriaepojaa
XuMuYeckas CBSI3b B
OpTaHHYECKHUX
COETMHEHUSIX.
MexaHu3MBbl
o0pazoBaHUs
KOBAJIEHTHOH CBS3H,
CrocoObl pa3pbiBa
CBsI3eM

https://lib.myschool.edu.ru/content/12502

https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-
v-organicheskih-soedineniyah

Teopust crpoenus 1

https://lib.myschool.edu.ru/content/15991



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/12502
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://lib.myschool.edu.ru/content/15991

OpraHUYECKUX
coenuHenu A.M.
byrneposa

Buael uzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DJIEKTPOHHBIE

3 deKTh B MOJIEKYJIax
OpraHHYECKUX
COCIMHEHUN

[Ipencrasnenue o
KJaccuuKanuu u
cHUCTeMaTHYecKast
HOMEHKJIaTypa
(IUPAC)
OpPTaHHYECKHUX
BEILIECTB

Knaccudukanus
peakuuii B
OpraHUYECKON XUMUU
Cucrematuzanuus U
000011IeHNE 3HAHUT 10
TeMe

https://foxford.ru/wiki/himiya/vidy-izomerii

https://lib.myschool.edu.ru/content/16209

https://lib.myschool.edu.ru/content/14927

https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchen

ie-i-sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh

AJKaHBI:
TOMOJIOTHYECKUH PsII,
obmas popmyna,
HOMEHKJIaTypa U
U30Mepusl,
IIEKTPOHHOE U

https://lib.myschool.edu.ru/content/16012



https://foxford.ru/wiki/himiya/vidy-izomerii
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/14927
https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchenie-i-sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh
https://nsportal.ru/shkola/khimiya/library/2011/08/21/obobshchenie-i-sistematizatsiya-znaniy-ob-osnovnykh-ponyatiyakh
https://lib.myschool.edu.ru/content/16012

IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

10

11

12

dusnueckue n
XUMHUYECKUE CBOUCTBA
aJIKaHOB

HaxosxneHue aikaHoB
B ipupoze. CriocoObr
[OJIy4YEHHUS U
NpPUMEHEHHE AJIKAaHOB
[{ukoasikaHbl: oOmIast
dopmyua,
HOMEHKJIATypa
U30MepHs,
0COOEHHOCTH CTPOCHUS
U XUMHUYCCKUX
CBOMCTB, CIIOCOOBI
HOJy4eHUs U
IpUMEHEeHHe

https://lib.myschool.edu.ru/content/16047

https://lib.myschool.edu.ru/content/16047

https://foxford.ru/wiki/himiya/himicheckie-svoistva-tsikloalkanov

13

Pemenne pacu€THbIX
3a/1a4 Ha OTpeziesieHue
MOJIEKYJIIPHOM
bopMmybl
OpPraHUYecKOro
BEILIECTBA 110
MacCOBBIM J0JISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €r0
COCTaB.
Cucremaruzanus u

https://lib.myschool.edu.ru/content/14266



https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16047
https://foxford.ru/wiki/himiya/himicheckie-svoistva-tsikloalkanov
https://lib.myschool.edu.ru/content/14266

000011IeH1Ee 3HAHUMT 110
TeME

14

15

16

AJKeHBI:
TOMOJIOTUYECKUU P,
obmras Gpopmyina,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII.
CrpykTypHas 1 1uc-
TpaHC-U30MEepus
aJIKCHOB

dusnueckue u
XUMUYECKHUE CBOKCTBA
ankeHoB. [IpaBuino
MapkoBHHMKOBa

Crioco0bI nostyueHust u
NpUMEHEHHE aJIKeHOB

https://lib.myschool.edu.ru/content/14821

https://lib.myschool.edu.ru/content/14821

https://lib.myschool.edu.ru/content/14821

17

[IpakTuueckas padbora
Ne 1 o Teme
"TTonryueHue 3TUIEeHA U
M3y4YEHUE €ro CBOMCTB"

https://lib.myschool.edu.ru/content/950

18

Pemenne pacu€THbIxX
3aJa4 Ha ONpezeIeHUe
MOJIEKYJIIPHON
bopMyIibt
OpPraHUYECKOT 0
BELIECTBA

https://lib.myschool.edu.ru/content/14266

19

AJIKaTMEHbI;

https://foxford.ru/wiki/himiya/alkadieny



https://lib.myschool.edu.ru/content/14821
https://lib.myschool.edu.ru/content/14821
https://lib.myschool.edu.ru/content/14821
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/14266
https://foxford.ru/wiki/himiya/alkadieny

CONPSKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJHUPOBaHHBIC.
OcobeHHocTH
3JICKTPOHHOTO
CTpOCHUS

XUMHUYECKHE CBOUCTBA

https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-

20 . :
CONPSIKEHHBIX TUCHOB sopryazhennyh-dienov
CriocoOpl nosry4enus u http://school-collection.edu.ru/catalog/res/f6314d98-2912-4050-
21 IIPUMEHEHHE 8dc8-7d9eeca4946d/?from=7ed38401-26b8-11da-8cd6-
aJIKaJINECHOB 0800200c9a66
AJIKVHBI:
TOMOJIOTUYECKUU P,
obmras popmyia,
22 HOMEHIIATYPa, https://lib.myschool.edu.ru/content/14303
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
dbuznyeckue cBoiicTa
X .
23 VIMITICCIHE CBOHCTRa https://lib.myschool.edu.ru/content/14303
AJIKUHOB
KauecTBenHnbie
24 peakIuy Ha TPOMHYIO https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
CBSI3b
o5 Crioco0bI nostyueHust u https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-
[IPUMEHEHUE aIKHHOB alkinov#:~:text=
Pemenue 3agauq: .
R http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-
26 pacuéTsl 1o

YpaBHCHHIO

3bd0-81f1c77802a6/?fullView=1 from= interface=themcol



https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-sopryazhennyh-dienov
https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-sopryazhennyh-dienov
http://school-collection.edu.ru/catalog/res/f6314d98-2912-4050-8dc8-7d9eeca4946d/?from=7ed38401-26b8-11da-8cd6-0800200c9a66
http://school-collection.edu.ru/catalog/res/f6314d98-2912-4050-8dc8-7d9eeca4946d/?from=7ed38401-26b8-11da-8cd6-0800200c9a66
http://school-collection.edu.ru/catalog/res/f6314d98-2912-4050-8dc8-7d9eeca4946d/?from=7ed38401-26b8-11da-8cd6-0800200c9a66
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14303
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov#:~:text=
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov#:~:text=
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol

XAMHYECKOU peaKkuu

27

28

CucreMaruzauus u
000011IeH1Ee 3HAHUMT 110
TEME

ApeHbI:
TOMOJIOTHYECKUH PsiI,
obmas popmyna,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII
OCH30I1a U TOJIyOJIa, UX
¢du3nveckue CBOMCTBA

https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-
obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass

https://lib.myschool.edu.ru/content/14263

29

XUMHYECKHE CBOUCTBA
apEHOB: PEAKIUU
3aMeEICHUS

https://lib.myschool.edu.ru/content/14263

30

XHUMHUYEeCKHE CBOMCTBA
apEHOB: PEAKIIUH
MPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB
OeH3011a

https://lib.myschool.edu.ru/content/14263

31

32

Ocobennoctu
XAMHUYECKUX CBOUCTB
cTupoa

Pewrenne pacu€THbIX
3a/1a4 Ha ONpEJEIICHUE
MOJIEKYJIIPHOMN
bopMyIibl
OpraHUYECKOIo

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e

https://lib.myschool.edu.ru/content/14266



https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e
https://lib.myschool.edu.ru/content/14266

BC€IICCTBA

CrniocoOblI noy4eHus u

https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-

33 i tavi—
NIPUMEHEHNUE aPEHOB arenov#.~:.text=
I'eneTnyeckas cBA3b
MEX]ly pa3InuyHbIMU https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-
34 ) ] .
KJIacCaMu obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
YTJIEBOJIOPOIOB
PacuéTrl o
YpaBHEHUSM
35 XUMHYECKUX PEaKIUi. http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-
Cucremaruzanus 1 3bd0-81f1c77802a6/?full View=1 from= interface=themcol
000011IeHrE 3HAHU 110
TEME
[IpupoansIii ras.
36 [TorryTHbIe HEDTAHBIE https://lib.myschool.edu.ru/content/16072
rassl
KamenHnslit yrons n o - S .
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-
37 MPOJIYKTHI €r0 .
goryuchih-iskopaemyh
nepepadoTKu
Hedtp 1 ciocobs! e€
rnepepadoTKy HeDTH.
pep ¢ https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-
38 [Mpumenenne .
goryuchih-iskopaemyh
MPOJIYKTOB
nepepaboTKu HePTH
I'eneTuueckas cBs3b
MEXY pa3INYHbIMA https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-
39 ) ] .
KJIaccaMu obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass

YTJIEBOJIOPO/IOB



https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov#:~:text=
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov#:~:text=
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
https://lib.myschool.edu.ru/content/16072
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass

40

41

42

l'anorenonponsBoHbIE
YIJI€BOIOPOOB:
JIEKTPOHHOE
CTpOCHHE; peakluu
3aMelIeHHs rajoreHa

JleiicTBue 11e04uei Ha
raJOreHIIPOU3BOIHBIC.
BzaumoneiicTBue
IUTaJIOT€HAIKaHOB C
MardueM u IIHHKOM
Cucremaruzanuus u
000011IeHrE 3HAHU 110
paszneny
«YTIeBOAOPOABI»

https://foxford.ru/wiki/himiya/galogenalkany

https://foxford.ru/wiki/himiya/galogenalkany

https://lib.myschool.edu.ru/content/856

43

KonTtponsHas pabora
0 TeMe
"Vranesonopoast"

https://lib.myschool.edu.ru/content/856

44

45

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmas popmyna,
CTPOEHUE MOJIEKYII,
U30Mepus,
HOMEHKJIATypa,
KIIaccu(pUKaIus,
(bu3HIeCKre CBONCTBA
XUMHYECKHE CBOMCTBA

MMPpEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

https://lib.myschool.edu.ru/content/14986

https://lib.myschool.edu.ru/content/14986



https://foxford.ru/wiki/himiya/galogenalkany
https://foxford.ru/wiki/himiya/galogenalkany
https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/14986
https://lib.myschool.edu.ru/content/14986

46

CriocoObI nostyueHust u
HpUMEHEHHE
OJIHOATOMHBIX CIIHPTOB

https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov

47

[IpocTeie 3¢upsr:
HOMEHKJIaTypa 1
U30MepHsl,
0COOCHHOCTHU
(bU3HYECKUX U
XUMHYECKHX CBOWUCTB

https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy#:~

48

49

MHoroaToMHbIe
CIIUPTHI:
STUJICHTJIUKOJb U
[JIMLIEPUH, UX
buzndeckue u
XUMHUYECKHE CBONCTBA

CrnocoOsl nonydeHus u
IpUMEHEeHHe
MHOT'OQTOMHBIX
CIHMPTOB

https://lib.myschool.edu.ru/content/15008

https://foxford.ru/wiki/himiya/mnogoatomnye-spirty

50

DeHOo: CTpOoeHUE
MOJIEKYJIBI,
buznyeckue cBoMCTRA.
Tokcu4HOCTH eHomna

https://lib.myschool.edu.ru/content/14920

51

52

53

XUMHUYECKUE CBOMCTBA
denona

Crioco6bI nostyueHust u
npuMeHeHue (eHosa

[IpakTuyeckas pabora
Ne 2. Pemienune

https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly#:~

https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-
ego-gomologov

https://foxford.ru/wiki/himiya/himicheskie-svoystva-fenola



https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://lib.myschool.edu.ru/content/15008
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://lib.myschool.edu.ru/content/14920
https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-fenola

AKCIIEPUMEHTAIbHBIX
3aJa4 1o TeMe
«CnupThl U HEeHOIIBI»

Cucremarusaiis u

https://scienceforyou.ru/teorija-dlja-podgotovki-k-

>4 obobmenue sHarmit 1o egje/harakternye-himicheskie-svojstva-spirtov-fenola
TeMe
Anbaeruipl U KETOHbI:
AJIEKTPOHHOE CTPOCHHE
KapOOHUIIHbHON
55 TPYIIIIbL; https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-
TOMOJIOTHUYECKHE PSIbI, soedineniy#:~
oOmras ¢popmyina,
U30MEpUs U
HOMEHKJIaTypa
AJII:I{GFI/II[I)I " KCTOHBI:
56 ¢du3HYecKue CBONCTBA; https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-
peakuuu soedineniy#:~:
MIPUCOETUHEHUS
Peakmum oxucienus u
57 KauyeCTBEHHbBIC http:/files.school-collection.edu.ru/dlIrstore/a3500cc3-4094-68de-
pEAKIHUH AJIbAETHIOB U 807e-fc926dd3cc35/index.htm
KETOHOB
58 Croco0bI oTy4eHust https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-
albIAETHUI0B U KETOHOB aldegidov-i-ketonov
OJIHOOCHOBHBIE
npeaelibHbIe . .
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-
59 KapOOHOBBIC KHCIIOTHI,

0COOEHHOCTH CTPOCHHUS
UX MOJIEKYI

karbonovyh-kislot#:~:text



https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/harakternye-himicheskie-svojstva-spirtov-fenola
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/harakternye-himicheskie-svojstva-spirtov-fenola
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot#:~:text
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot#:~:text

60

61

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIOT,
X pU3HIECKue
CBOMCTBa

XUMHYECKHE CBOMCTBA
MpeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-
karbonovyh-kislot#:~:text

https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-
kislot

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOM KHCJIOTBI.
MHoroob6pasue
KapOOHOBBIX KUCIIOT

https://xumuk.ru/organika/126.html

63

64

65

OcoOeHHOCTH CBOICTB:
HETpeIeTIbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAapOOHOBBIX
KHCIIOT.
[IpencraBurenn
BBICIINX KapOOHOBBIX
KHUCIIOT

ITonsarue o
MIPOU3BOIHBIX
KapOOHOBBIX KUCIIOT
CriocoObI nostyueHust u
pUMEHEeHHE
KapOOHOBBIX KUCIIOT

https://lib.myschool.edu.ru/content/14700

https://lib.myschool.edu.ru/content/14700

https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-
karbonovyh-kislot



https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot#:~:text
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot#:~:text
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://xumuk.ru/organika/126.html
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/14700
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot

66

67

Crnoxnble 3¢upsl:
TOMOJIOTHYECKUH psif,
obmas popmyna,
U30MEepHsl U
HOMEHKJIaTypa

dusnueckue n
XUMHUYECKHUE CBOMCTBA

3¢hupoB

https://foxford.ru/wiki/himiya/slozhnye-efiry

http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-
e2e2-cd2fal53a7bb/index.htm

68

69

70

71

Pemenne pacu€THbIX
3a/1a4: 10 ypaBHEHUIO
XUMHYECKON PEaKIUH,
Ha OIpENICIICHUE
MOJIEKYJIIPHOM
bopMyIbI
OpPraHUYECKOT0
BEIIECTBA

[TpakTuueckas pabota
Ne 3. Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"KapboHoBbIE
KUCIIOTEL. CJI0KHEIS
a¢upsr"

Kupsl: ctpoenue,
dusnueckue u
XUMHYECKHE CBOIICTBA
(rumposnus)
OCoOEHHOCTH CBOIMCTB
YKUPOB, COJEPKAIIIX

http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-
3bd0-81f1c77802a6/?fullView=1 from= interface=themcol

https://lib.myschool.edu.ru/content/15007

https://foxford.ru/wiki/himiya/zhiry-i-masla

http://files.school-collection.edu.ru/dlrstore/81b256ab-a242-
b49b-5566-929ce2bdaedb/index.htm



https://foxford.ru/wiki/himiya/slozhnye-efiry
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
https://lib.myschool.edu.ru/content/15007
https://foxford.ru/wiki/himiya/zhiry-i-masla
http://files.school-collection.edu.ru/dlrstore/81b256ab-a242-b49b-5566-929ce2bdae4b/index.htm
http://files.school-collection.edu.ru/dlrstore/81b256ab-a242-b49b-5566-929ce2bdae4b/index.htm

OCTaTKHu
HeNpeIeIbHbIX

YKUPHBIX KHCIIOT.
JKupsl B mpupoje

72

73

74

Mkla Kak CoIu
BBICHINX KapOOHOBBIX
KHUCJIOT, NX MOIOILEE
nenctsue. [loustue o
CHUHTETHYECKUX
MOIOIIUX CPEJICTBAX
(CMO)
I'eneTHueckas CBSI3b
YIIEBOIOPOAOB U
KHCIJIOPOJICOACPIKAIIIIX
OpPraHUYECKUX
BEIIECTB

Pacuértrl mo

yYpaBHEHUSIM
XUMHUYECKHUX PeaKIuii

http://files.school-collection.edu.ru/dlrstore/a3b47ed8-0bb0-
0d352-d891-2282h705d438/index.htm

https://lib.myschool.edu.ru/content/14839

http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-
3bd0-81f1c77802a6/?fullView=1 from= interface=themcol

75

Cucrematuzanus u
000011IeHre 3HAHUH I10
TeEME

https://foxford.ru/trainings/18603

76

Ob6mas
XapaKTEePUCTHKA
YIJIEBOJIOB U
Kiaccuukanms
YTJI€BOJOB (MOHO-, 1H-
Y TIOJTCaXapy/ibl)

https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-
uglevodov

77

MoHocaxapu/ibl:

https://lib.myschool.edu.ru/content/15572



http://files.school-collection.edu.ru/dlrstore/a3b47ed8-0bb0-d352-d891-2282b705d438/index.htm
http://files.school-collection.edu.ru/dlrstore/a3b47ed8-0bb0-d352-d891-2282b705d438/index.htm
https://lib.myschool.edu.ru/content/14839
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
http://school-collection.edu.ru/catalog/res/c954277b-ff0a-4db8-3bd0-81f1c77802a6/?fullView=1%20from=%20interface=themcol
https://foxford.ru/trainings/18603
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://lib.myschool.edu.ru/content/15572

¢du3nveckre CBOUCTBA
Y HaXOXKJCHHUE B
npupoze

78

[Ipumenenue
TJIIOKO3bI, €€ 3HaUCHHE
B JKHU3HEJICATCIBHOCTH
Opranu3ma

https://foxford.ru/wiki/himiya/biologicheskaya-rol-uglevodov

79

Hucaxapunsbr:
caxapo3sa, MaJibT03a U
nmakTo3a. Haxoxmenne
B [IPUPOJIE U
MIPUMEHEHHUE
JMCaxapuJiOB

https://lib.myschool.edu.ru/content/15572

80

ITomucaxapunpr:
CTpOCHHUE
MaKpOMOJIEKYT,
¢duznueckue u
XUMHUYECKHE CBOMCTBA,
IpUMEHEeHHe

https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza

81

TToustue 00
I/ICKYCCTBeHHLIX
BOJIOKHAX

https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-
sinteticheskih-voloknah

82

Pemenne pacueTHbIx
3a[a4 Ha ONpeeIeHHe
JIOJIU BBIXOJ1a
MPOJYKTA PEaKuu OT
TEOPETUYECKH
BO3MOYKHOT'O

https://chemege.ru/zadachi-na-vyxod/

83

Cucremaruzanus u

https://lib.myschool.edu.ru/content/15601



https://foxford.ru/wiki/himiya/biologicheskaya-rol-uglevodov
https://lib.myschool.edu.ru/content/15572
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://chemege.ru/zadachi-na-vyxod/
https://lib.myschool.edu.ru/content/15601

000011IeH1Ee 3HAHUMT 110
pasaeny

84

KontponsHas pabora
1o TeMe
"Kucnopoacoaepxaniu
€ OpraHuYecKue
coenuHeHus"

https://lib.myschool.edu.ru/content/15601

85

AMUHBL:
KJIacCU(pUKAIS,
CTPOCHHUE MOJICKYII,
obmras popmyia,
u30MepHus,
HOMEHKJIATypa
(du3nveckue CBOMCTBA

https://lib.myschool.edu.ru/content/15283

86

XUMHYECKHE CBOUCTBA
annpaTUIeCKuX
AMUHOB

https://foxford.ru/wiki/himiya/aminy-anilin

87

AHWIIUH: CTPOCHHUE
aHUJIMHA, OCOOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJINHA

https://foxford.ru/wiki/himiya/aminy-anilin

88

89

CrnocoOsl nonydeHus u
pUMEHEHHE
anudaTuuecKux
aMHHOB

AMVHOKHCIIOTBI:
HOMEHKJIaTypa 1
nuzomepus, pusnueckre
cBoiictBa. OTAeIbHBIE

https://lib.myschool.edu.ru/content/15283

https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-

nomenklatura-aminokislot



https://lib.myschool.edu.ru/content/15601
https://lib.myschool.edu.ru/content/15283
https://foxford.ru/wiki/himiya/aminy-anilin
https://foxford.ru/wiki/himiya/aminy-anilin
https://lib.myschool.edu.ru/content/15283
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot

MnpeaACTaBUTCIIN O~
AMHMHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrYeCcKOe
3HaYEHHUE
amuHokucsoT. CHHTE3
Y THAPOJIA3 TIENTUIOB

https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot

91

benku kak npupoaHbIe
IIOJIMMEPBHI; CTPYKTYPBI
0enKkoB

https://foxford.ru/wiki/biologiya/struktura-belka

92

93

94

XUMUUECKUE CBOMCTBA
0€eJIKOB

A3soTcozeprxamue
TETEPOLMKINYECKUX
COEIMHEHUSX.
Hyxnennossie
KHCJIOTBI: COCTaB,
CTPOEHUE U
Ouosnoruyeckas poiib

[TpakTiueckas pabota
No 4. Pemienue
IKCIIEPUMEHTATBHBIX
3a71a9 110 TeMe
«A3oTconepxaniue
OpTaHHYECKHE
COCTUHEHUS

https://foxford.ru/wiki/himiya/peptidy-i-belki

https://lib.myschool.edu.ru/content/5592

1 https://monographies.ru/ru/book/section?id=16939

95

[TpakTnueckas pabota
Ne 5. Pemrenne

1 https://lib.myschool.edu.ru/content/15480



https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/biologiya/struktura-belka
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://lib.myschool.edu.ru/content/5592
https://monographies.ru/ru/book/section?id=16939
https://lib.myschool.edu.ru/content/15480

96

97

98

99

AKCIIEPUMEHTAIbHBIX
3a7a4 10 TEME
«Pacno3HaBanue
OpraHUYECKUX
COEIUHEHUI)

KontponsHas padora
10 TEME
"A30TcoaepKalime
OpraHUYECKHE
coenuHeHus"

OCHOBHBIE TTOHATHUSI
XAMHHU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI U METObI
HX CUHTE3a —
MOJTUMEPH3AITHUS 1
MIOJIMKOHICHCALIUS

[InmacTmaccel.
YTuimzauus u
nepepaboTka MmiacTuka

DnacToMepBl:
HaTypaJbHbIN
CUHTETUYECKUE
Kay4dyku. Pe3una

https://monographies.ru/ru/book/section?id=16939

https://foxford.ru/wiki/himiya/vysokomolekulyarnye-
soedineniya#:~:text

https://foxford.ru/wiki/himiya/plastmassy-i-ih-
proizvodstvo#:~:text

https://foxford.ru/wiki/himiya/kauchuk-rezina

100

BonoxkHa:
HaTypaJbHBbIE,
UCKYCCTBECHHBIE,
CUHTETUYECKHUE.
[Tonumepsl

https://lib.myschool.edu.ru/content/4073



https://monographies.ru/ru/book/section?id=16939
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya#:~:text
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya#:~:text
https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo#:~:text
https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo#:~:text
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://lib.myschool.edu.ru/content/4073

CII€nuaJIbHOIo
Ha3HAa4YCHUA

101

[IpakTuyeckas pabora
Ne 6. Pemienune
SKCIICPUMCHTAJIbHBIX
3aj1a4 1o TemMe
«Pacmo3znaBanue
IUIACTMAcC M BOJIOKOH

https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-
organicheskie-veschestva

102

O6o006menne u
CUCTEMAaTU3aLMs
M3Y4YEHHOI'0 MaTepuaa
0 TeMe
"BBICOKOMOJIEKYIISIPHBI
e coequHeHusa"

https://foxford.ru/wiki/himiya/lekarstva

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva
https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva
https://foxford.ru/wiki/himiya/lekarstva

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 06pazoBaTebHbIE
padoThbI padoTsI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tomsl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;memenThI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYecKux 3reMeHToB . 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEM
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
Tepuoiam
9 CucremaTu3aius 1 0000IIeHHE 3HAHUH TIO 1




TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b. MexmoliekysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUICCKHUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPUCTAJNIMYECKUX PEIIETOK U CBOHCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIOUIHBIX PacTBOPax

HcTuHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemenne 3a1a4d ¢ MCoIb30BaHUEM ITOHSATHI
«maccoBad J0Jid paCTBOpéHHOFO BCIIECTBA»,
«MOJIAIPpHAA KOHLCHTPAIUs»

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC




20

21

22

KonTponpHas padorta mo temam «CtpoeHue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenToB .M. MenneneeBay, «CtpoeHue
BelecTBa. MHOrooOpasue BEIIECTBY»

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEaKIUIX

TernoBbie 3G GEKTH XUMUYECKUX PEaKITHA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
peaKIuii 1 TePMOXUMHUYECKUM YPaBHECHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

I'omoreHnHsie 1 TCTCPOTCHHLIC PCAKIINU

26

27

28

[IpakTnueckas padora Ne 1 o reme "Bnusinue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patrMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHUUYECKOE PAaBHOBECHE
IIpakTuyeckas padora Ne 2 o teme "BnusHue

pa3nuYHbIX (haKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

29

Onekrponutryeckas aucconnaius. CHiIbHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomgopoansliii mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax MEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XuMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Baxnerime OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH 11O
Teme "XuMuueckue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [lepuoanyeckon

40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3nUeckne CBONCTBA HEMETAIIIOB

41 AnioTponus HeMeTauIoB (Ha pumepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bonopona: nonydyenue, pusndeckue u

XMMHYECKHE CBOMCTBA [ 'napu bl




43

l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoTy4eHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBa

44

lManorenoBonopoasl. Baxxnenmue
KHCJIOPOJICO/IEPKALLME COCIUHEHMS
raJloreéHOB

45

46

47

JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE CTIOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajJIoreHoOB U UX COECIUHEHUN

[IpakTuueckas pabora Ne 4. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«["amorens»

Kucnopo: mabopaTtopHbIe U IPOMBIIILJICHHBIC
CHocoObI MOTy4YeHUs, PU3NYECKUE U
xumudeckue cBorictBa. O30H. [IpumeneHue
KHCIIOpOJia U 030Ha

48

Oxcuapl ¥ IEPOKCHUIBI

49

50

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

Cepa: Hax0XJIEHHE B MPUPOJIC, CITOCOOBI
MoJTydeHus1, GU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

52

53

CepoBonoponi, Cyabpuabl
Kucnopozaconepxaliye COeIMHEHUS CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[IpakTnueckas padbora Ne 5. Pemenue

AKCIEPUMEHTANIbHBIX 3aa4 1o Teme «Cepa u
€€ CoeIMHEHN A

54

A30T: HaXx0X/IeHHE B IPUPOJE, CIIOCOOBI




MOJTy4eHUs1, PU3HUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnoponconep-xcamne COCAMHCHUA a30Ta.

55 . .
Oco0eHHOCTH CBOWCTB a30THON KHUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A3oTHBIE yIOOpeHUs
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MoJIydeHus1, GU3NYECKUE U XUMUYECKHE
cBorictBa. Dochuas u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Conut pochopHOIt KHCTOTHI

59 [Tpumenenue pocdopa 1 ero coeMHEHUIA.
dochopubie y1oopeHus
[IpaxTnueckas padora Ne 6 Pemenue

60 IKCIEPUMEHTAJIBHBIX 3371a4 110 TeMe «A30T U
dbocdop 1 UX COeTMHEHUS»
VYraepon: HaXOXICHUE B IPUPO/IE,

61 QIJIOTPOIIHbIE MOAUPUKALNY; PU3HUECKUE U
XUMHYECKHE CBOMCTBA MPUMCHCHHE

62 Oxkcun yriepoaa(ll), okcua yriepona(1V),
YroJIbHast KUCJI0TA U €€ COJIU

63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIIOTA,
CHUTHKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COeTUHEHUH.




CTGKJIO, €ro nNoJy4€Huc, BUibl CTCKJIa

67

68

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Cucremaruzanys 1 00001IECHUE 3HAHUI 10
TeMe "Hemeraminr"

69

70

KonTponbnas pabora mo Teme "Hemeramibr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboThI,
KOPPEKIHs OIIHUOO0K

71

[Tonoxenne meramios B [lepuoauyeckon
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCO6EHHOCTU CTPOEHUS IIEKTPOHHBIX
000J10YeK aTOMOB METAJLJIOB

72

73
74

OO0mue ¢puznyecKrue CBOMCTBa METAIIIOB.
HpI/IMCHeHI/Ie MECTaJIJIOB B 6I>ITy 1 TCXHUKC

CIu1aBel METAIIOB. KOppOSI/IH MCTalJIO0OB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

75

76

77

DNEKTPOXUMHUECKUA Psi/I HAMTPSKEHUH
MeTasuioB. O0mIMe CoCcOOkI MOTyYeHUs
METaJIIIOB

OOm1ast xapakTepucTiKa MeTaiioB |A-rpymnisl
[lepuonnyeckoil cucTeMbl XUMHUYECKUX
97eMeHTOB. Hartpuii U Kajuii: ony4eHue,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA,
MPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COECIMHEHUN

OOm1as xapakrepucTrka MetayuioB |A-
rpynisl [lepronndeckoit cuctemMbl
XUMHUYECKHUX DJIEMEHTOB. MarHuii U KajabIui:
noJry4eHne, PU3nIecKue i XUMHIECKHE




CBOMCTBa, MPUMEHEHHUE MIPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

79

KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKne u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

80

AMpoTepHbIE CBOICTBAa OKCHJIA M THIPOKCUA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX NPUMEHEHHE

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC
«MeTanibl rIaBHBIX MMOATPYIIID»

83

OOm1ast xapaKTEpUCTHKA METAJUIOB TTOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CHCTEMbl XUMUYECKUX 3JIEMEHTOB

84

85

86

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COCIMHEHUN, UX TPUMEHEHUE

Baxwnerime coenHeHUs Maprasiia.
[Iepmanranar kayuusi, €ro OKUCIUTEIbHbIE
CBOICTBa

duznyeckue 1 XMMHUUECKHE CBOMCTBA JKeje3a

U €r0 COeTUHECHUI. HonyquI/Ie U IPUMCHCHUC
CIIJTaBOB KCJIC3a

87

dusnueckye U XUMUYECKHUE CBOMCTBA MEIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

88

dusnuecKne 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COeIMHEHUH, UX TPUMEHEHNE.
I'mapoxcoKOMILUTEKCHI IMHKA




[Tpaktuyeckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
«MeTtanipl MOOOYHBIX MOATPYII»

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O06006111eHre U cUCTeMaTU3alus U3Y4eHHOTO
Marepuaia no reme "Metamib"

92 KonTpomnpHas padbora o Teme "Mertamib"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OIINO0K
Ponpb xumun B o6ecrieyeHuN yCTOHIHBOTO

94 pa3ButTus yenoBeuecTBa. [loHsTre 0 Hay4YHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hay4nple NIpUHINIIBI OpTaHU3auN

95 XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpomblieHHbIE CTIOCOOBI MOTYYESHHS
BaXHEUIIIMX BEILECTB

9 XUMHUECKOE 3arpsi3sHEHUE OKPY KAIOIeH
Cpeabl U ero MOCIIeACTBUS

97 XuMHs 1 37J0pOBbe uenoBeka. JlekapcTBeHHbIE
CpeacTBa

08 Xumus numy. Ponabs xumuu B obecriedeHnn
MUILEBOM 6€30M1acCHOCTH

99 Kocmerndeckne u mapgromepHbIe CpeICTBa.
beiToBas xumust
XuMus B CTPOUTEINLCTBE. BakHelue

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHbBIE
MaTepHabl

101 Xumus B ce€NbCKOM X03siicTBe. Oprannueckue




Y MUHEpaJIbHBIE YA0OpECHHUS

102 CucreMaruzanys 1 0000IIeHe 3HAHNUH 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. . T'. Octpoymos, O. C. I'aGpuenss. [Iporpamma Kypca XumMuu Jijis
npoduiibHOTO U yrayonaeHHoro uzydenus xumun B X—XI kiaccax
o01eoOpa3oBaTeNbHBIX yupexaenui. M.: Ipoda, 2018.

2. O.C. I'abpuensn: [Iporpamma kypca xumuu 8-11 kiaccos
ob1eoOpazoBarenbHbix yupexaenuii / O. C. I"'abpuensn. — M.: Ilpoda, 2020.
3. Xumus. 10 knacc: Hacronbhast kaura yuntens / O. C. I'abpuensin, . T.
OctpoymoB. — M.: [Ipoda, 2013.

4. O. C. I'abpuensn. Oprannyeckast xumus, 10 kinacc / mpoQuIbHBINA YPOBEHbD:
Meroanudeckoe nocodue: kaura s yuutens / O. C. T'abpuensn, T. I1. [Tonkosa,
A. A. Kapuoga. — M.: IIpocsemenue, 20135.

5. O. C I'abpuensH. XuMUYEeCKUN SKCIIEPUMEHT B 1IKoje. 10 kiacc: yueoHo-

Metoaudeckoe nocooue / O. C. I'abpuensy, JI. [1. Batnuna. — M.: JIpoda, 2020.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/08

https://foxford.ru/

https://xumuk.ru/






