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HOACHUTEJDBHAA 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 00pa3oBaTeIbHON MPOTPAMMBI CpEIHETo o0111ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHBIE MIPOrpamMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11 xmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKXKe st
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM €  OCHOBOMNOJIArarolUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOydJaronuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrpesiefieHie W CTPYKTYpPHPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEpUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IMPOrpaMMe MO XMMHUU TPETyCMOTpeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs] CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BEIOPABIINX OMPENSIEHHBIN TPO(HIIb
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTpaMMBI  CcpeHero o0Iero oOpa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
OO0OOIIEHHBIX  CIOCOOOB  JEATENLHOCTH, MMEIOUIMX MEXKIUCUUILTHHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoJIX0/10B K OTOOPY U CTPYKTYpPHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPraHUYECKasi XUMHUSD COCTAaBIIIET COBOKYIHOCTh IPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHHs MpeaMera obecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMMUUYECKOW KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MPOIEccax U ANEKTPOIU3E PACIIABOB U PACTBOPOB BEUIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUHU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npoduiis 60bInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAENbHbBIN Bec OyneT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMMUABI, OENKHU, YTIIeBOIbI, HYKJIECHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHMSI
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «Maremaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAUMMOCTU SIBJIsIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM OE30MacCHOCTH, B Pa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
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, UMEIOIINX €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
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX i1 TPUOOPETEHHs] YMEHHI OPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMbI CpPEeIHEro oO0IIero oOpa3oBaHMs NPU HU3yYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIECIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee YKnCiIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YYCHUS XUMUM Ha YIITyOJIE€HHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl nM30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHMsS] BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMHM 3aMEUICHUS, W30MEPHU3ALNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMUYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) M
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOINIEKYJ alKEeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3H, NOJMMEpU3alnu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIluu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeUIeHHs] B OEH30JbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroas U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HeDTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoaeincTBue NHUrajaoreHajakaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
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 BELIECTBAX, IMOJYyYECHHE OSTHUJIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoacoaepxaime opranuyeckue COeAHHCHUS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
W HEOPraHWYECKHMMM KHCIOTaMH, KAadeCTBEHHAs pEAKUUs Ha MHOIOaTOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETU]IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIUHA HA aJbJCTUIbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

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 KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: THUIIPOJIU3, TOTydYeHHe 3(UpPOB 1eUTt003bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B ajlbJETH] Ha PAaCKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliyue OpraHu4yecKue CoeAUHEHMS.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBA alU(PATUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA  aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepsl. llepBuyHas, BTOpUYHAs W TpeTUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

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
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSIST MOJIEKYJIspHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHIMETAKPHIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX NPEBpALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOd (GOpMysibl OPraHUYECKOro COCAUHEHUS I10
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiUu W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, KiIaccu(puKanus, HaOIIOJCHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (DPU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHUS, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTUTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
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
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBs3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

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 M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



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

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEHIECTB; 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 paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyueckas aucconuanus. CuibHbIE W cHaOble  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 MW BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaIU3aTOpa, MOIECITU
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.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
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 MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajoreHoB. JIabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJYyUCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

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. Haxoxaenume B mpupoe, CHocoObl MOMy4YeHUs, (QHU3UYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue 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  MOAM(PHUKAIUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue npocThIX BelecTB, 0Opa30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

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 MetamioB B Ileprnoandeckoil cucteMe XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUYECKUIN PsJl  HampspkeHuid  MertamuioB.  OOmue  crnocoObl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX dyieMeHToB. Harpuii u kanwmii: mnomydenue, (Qu3HUecKUe WU
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M HX COEIUHEHHI.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeETauioB 1o004HbIX mnoarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIUTENbHBIC CBOMCTBA. [loyueHue u npuMeHeHrue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro 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 IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
nIe04Yeld, Ka4eCTBEHHbIE PEAaKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIid XUMHUYECKOTO MPOU3BOACTBaA. [IpombIiiieHHbIC
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponps xumMuu B 00ecrieueHr IJHEPreTUUECKON OE301TaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu 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. OpraHn4ecKre U MUHEpAIbHbIE YA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKLUMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEH pPAaCTBOPEHHOTO BEIIECTBA, MAaCcCOBOM [JOJM U MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHUYeCKOW XUMUM B 11 Kiacce OCyIIEeCTBISAETCA YEPE3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKaILUs, MePUOAUIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACANbHBIN Tras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIHMHU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorusa: XuUMUYECKas TMPOMBIIIIEHHOCTh, METAJUTYPIHsl, CTPOUTENIbHbIE
MaTepHalbl, CETbCKOX035MCTBEHHOE MPOU3BOJICTBO, MUILIEBAS] TPOMBIIUIEHHOCTb,
dapmanieBTUUECKasE ~ MPOMBIIUIEHHOCTh,  MPOM3BOJICTBO  KOCMETHYECKHX



npemaaparoB, IMIPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOyYarOIIMMHUCS POCCUICKON TpakKJaHCKOW HMACHTHMYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUIO; HATMYNEC MOTHBAITUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTH CTaBUTH 1IEJTU U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

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

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W TO3HABATENBHBIX 3a7a4, BHITIOJHEHUU
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 MCTOPUYCCKOMY M HAy4YHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBSI3aHHBIC C XUMUUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUU
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBIEHHOCTH (B paMKax CBOErO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

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

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKH 11€JIECOO00PA3HOr0 OTHOIICHUS] K TMPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO PUPOONIOIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJW4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHUpPE Kak O €IMHCTBE MPHUPOJIBI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPY/la U SKOJOTHUYECKU KOMGMOPTHOM JKU3HHU KAXJOT0 YJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K O3HAHUIO, UCCIIEI0OBATENIbCKOM eI TETbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodpeccuoHalIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

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

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

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

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

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyjia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs] MPAaKTUYECKHX 3a/]ad, MPUMEHEHUIO0 pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

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 JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX 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(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL 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, TIPAKTUIECKONW pabOThI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHHZ

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh HauOoJiee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMHUU HA YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHMM B Pa3IU4HbIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUU HOBBIX MaTEpUasoB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHMWI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHUS, XUMHYECKasi CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpHUs CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
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 CTPOEHUsS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHUMAaHUS MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH; MPEICTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKHE CBEICHHMSI O CBOMCTBaX, COCTaBe, IMOJyYEHHWU U OE30MacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
ANIEKTPOHHOIO OajaHca »ATUX peakiMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBAThH MPUHAJICKHOCTh H3YUYECHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ], TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, 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 YMEHHUS TMPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsg  (He(Thb, NPUPOAHBIM Tra3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc(pOPMUPOBAHHOCTh YMEHUII: BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUID XUMHUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  O€30MacHOCTH  TOCHIEJICTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM MpPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHUS HA JKHUBBIE OpPraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MMOCTABJICHHOH yueOHOI1 3a1aueil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECIEYEeHUH YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUH MHPOBO33PEHHUS W OOMIeH KyJbTypbl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOUN peakiuu, CKOPOCTh XUMHUYECKON pPeakiui, XUMUUYECKOE 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
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max 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 BAXKHEHIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUINE MOHATHUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

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

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (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
U3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh »3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPIETUUYECKHE COCTOSIHMSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHHI: XapakTEepPU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTH YMEHHUS PACKPBIBATh CYLIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakluy; 3HAYE€HHUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BBIXOJA MPOJIYKTa peaKlHH; OOBEMHBIX OTHOIICHHI
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOILNBIO HMHAUKATOPOB, H3YyUYECHHUE BIUSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, GOpMyJIUpOBaTh I1€Jb HCCIEJAOBAHUS, MPEACTABIATh B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyiol W JabopaTOpHBIM 00OpyJOBaHHWEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATH OMNACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Tpenmer oprannveckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 1 bubmorexa LHOK
' P P A T https://m.eds00.ru/7f41a636
bytneposa
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 bubnnoreka [JOK
' LUKJIOAJKAHbI https://m.edsoo.ru/7f41a636
59 HenpenenbHble yriieBOAOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' QJIKaINEHBI, AJTKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2. A
3 POMATHUECKHE YIIICBOOPOAEI (apeHbi) 8 https://m.edsoo.ru/7f41a636
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MX 4 bu6mmoreka [JOK
' nepepadoTKa https://m.edso00.ru/7f41a636
bu6mmoreka [JOK
2. r 4 1
> ATIOTCHIIPOMSBOHEIC YTIICBOAOPOAOB https://m.edsoo.ru/7f41a636
Hroro no paszneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 11 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo0.ru/7f41a636

KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIC 21 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
a¢upsl. Kupbr
bubmuorexa [JOK
3.3 YTeBOzEI o https://m.eds00.ru/7f41a636
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuorexa [JOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 12
Paspnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUSA
51 BricokoMoJieKyIIsIpHbIE COeIMHEHUS 6 bubmmorexa [IOK
' yp A https://m.edso00.ru/7f41a636
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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11 KIIACC

N HanmenoBan | KoanuecTBo 4acoB DJIeKTPOHHbIE
" | We pa3aesoB u (undposbie)
n/ Bcer | KoHTpoabH IIpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboThbl
NporpamMmbl pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue
aToMma.
[Tepuonuuecku
M 3aKOH U
TMepuomecka bubnunorexa LIOK
1.1 P 9 1 https://m.eds00.ru/7f41a6
s CHCTEMa 36
XUMHUYECKUX o
371€MEHTOB /.
n.
MeneneeBa
Crpoenue
P bubmuoreka [IOK
1.2 ' 11 1 https://m.edsoo.ru/7f41a6
MHuoroo6pasue 36
BELIECTB T
N UMIECK e bubmuoreka [IOK
1.3 19 1 3 https://m.edsoo.ru/7f41a6
peakmuu 36
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6nmorexa LIOK
2.1 Hemeramnbl 31 1 3 https://m.edsoo.ru/7f41a6
36
bu6nmorexa LIOK
2.2 Mertasbl 23 1 2 https://m.edsoo.ru/7f41a6
36
Wroro no pazneny 54
Pa3nen 3. Xumus u )Ku3Hb
MeTtoas!
HOBHAHMSL B bubmuoreka [{OK
3.1 9 1 https://m.edso0.ru/7f41a6
XUMHHU. XUMUSI 36
U )KU3Hb T
Hroro o pasneny 9
OBUIEE
KOJIMYECTBO
102 6 8
YACOBIIO

[TPO'PAMME
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

Tema ypoka

JHara
TJ1aH

Jara
baxt

[Ipumeuanue

Hpez[MeT OpFaHH‘ICCKOﬁ XHUMHU, eé BO3HHMKHOBCHHC,
Pa3BUTHEC U 3HAYCHUC.

DIEKTPOHHOE CTPOEHUE aToMa yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUA). BasieHTHBIE BOBMOXXHOCTH
aroma yriepoja.

XUMHYECKas CBSA3b B OPraHUYECKUX COEIUHEHUSX.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H,
crocoObl pa3pbIiBa CBsA3EH

Teopus cTpoeHUs OpraHUYECKUX coequHeHnit A. M.
BbytnepoBa, €€ OCHOBHBIE ITOJIOKEHHUS.

Bunbl uzomepun: cTpykTypHasi, IpOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (HEKTHl B MOJIEKYIIaX OPraHUuYeCKUX
COEMHEHUN

[IpencraBienue o KiIaccuPUKAIMA U CUCTEMATHICCKAs
Homenkiarypa (IUPAC) oprannyeckux BeliecTs

[IpencraBnenue o knaccuukanuy OpraHMueCKUX
BeniecTB. Homenknarypa (cucremaruyeckas) u
TPUBUAJIbHBIE HA3BAHUSI OPTaHUYECKUX BEILLIECTB.
Bxonnas anMuHMCTpaTUBHASE KOHTPOJIbHAs paboTa.

Knaccudukanus peakiuii B opraHu4ecKo XUMUU

Pemenne pacu€THbIX 3a7a4 Ha ONpeACICHUE
MOJIEKYIISIPHOM (pOPMYIbI OPraHMYECKOro BELIECTBA MO
MacCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €T0
COCTaB.

10

AJnKaHBI: COCTaB B CTPOCHHC, TOMOJIOTUYECKHUI pAA,
CBOICTBA U MOJIydCHHC.

11

duznueckne 1 XUMHUUYECKHE CBOMCTBA aJIKAHOB.

12

Haxoxxnenue ankanos B npupoae. CriocoOsl
MOJIyYEeHHS U IPUMEHEHHUE aJIKaHOB.

13

MertaH u 3TaH — HpOCTCfIH.IPIC MMpEACTAaBUTCIIN AJIKAHOB.

14

[uxnmoankansl: o0mas Gopmyiia, HOMEHKIATypa 1
U30MepHsl, 0COOEHHOCTH CTPOCHUS M XHMHYECKUX
CBOMCTB, CIIOCOOBI MMOJIy4YEHHUS U IPUMEHEHUE.

15

Cucremarusanust 1 0000IEHHE 3HAHUH 10 TEME
«IIpenenpHbIC YIIEBOIOPOABIY.

16

Pemenune paC‘{éTHLIX 3alaq Ha OIpCACIICHUC
MOJ'ICI(y.TISIpHOﬁ (bOpMYHBI OpTraHU4YCCKOT0 BCUICCTBA 110
MaCCOBBIM OOJISAM

17

Pemenue pacuéTHbIX 3a7a4 Ha ONIPEACIICHNE




MOJIEKYIISIPHOM (POPMYIBI OPraHMYECKOTO BELIECTBA MO
MacCOBBIM JI0JIIM

18 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA.

19 OTWIIEH U MIPONMIIEH — MPOCTEHIINE NPEICTABUTENIN
AJIKCHOB

20 Pu3nyeCcKre U XUMHUYECKUE CBOMCTBA AJIKEHOB.
IIpaBuiio MapkoBHHMKOBA

21 Crioco0Obl OTy4eHs U IPUMEHEHHE aJIKEHOB

22 [TpakTrueckas padora Ne 1 mo teme "llomydenue
STUJICHA U U3YYEHHUE €ro CBOMCTB"

23 AnKaaueHbl: CONPSHKEHHBIE, U30IMPOBaHHbIE,
KyMyaupoBaHHbIe. OCOOEHHOCTH 3IEKTPOHHOTO
CTpOEHUs

24 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX JUEHOB

25 Anxanuensl. byraauen-1,3 u merunoyranuen-1,3.
[TomyyeHue CHHTETUYECKOTO KaydyKa U pe3UHbI

26 Crioco0Obl TOTy4eHHs 1 IPUMEHEHHE aJIKaHCHOB

27 AJIKUHBI: TOMOJIOTUYECKUH psif1, oOmias popmyina,
HOMEHKJIaTypa, JJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHUE MOJIEKYIl, GU3NYECKHUE CBOICTBA

28 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
TOMOJIOTHYECKHUH Psifl. AIIETUIIEH — IMPOCTEHIINIA
IIPEJICTAaBUTEND aJKUHOB

29 KauecTBeHHBIE peakliiy Ha TPOMHYIO CBA3b

30 CrniocoObl nony4eHus 1 IpUMEHEHNE aIKUHOB

31 Pemenue 3anad: pacy€Tsl 10 ypaBHEHUIO XUMUYECKON
peakuumn

32 CucreMmarnsaius 1 0000IIeHE 3HaHUI 10 TEME

33 ApeHBbI: TOMOJIOTUYECKUH psijt, ob1mas Gopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKY O€H30J1a U TOIyoJia, X PU3NIeCcKue
CBOMCTBA

34 XUMHUYECKHE CBOMCTBA apEHOB.

35 ApeHbl: 6eH30:1 U TosTyoJl. TOKCHYHOCTh apeHOB

36 CrniocoObl mony4eHus ¥ NpUMEHEHHE apeHOB

37 I'enetnueckas cBA3b MEXKIY PA3IMUHBIMU KJIACCAMU
YIJIEBOZIOPOZIOB

38 PacuéTel 0 ypaBHEHUSAM XUMUYECKUX PEAKIIUM.

39 Cucremaruzanus u 0000IIeHe 3HaHUH TI0 TEME
«Apensbl». KonTponbHas paboTa 1o teme «ApeHbl»

40 [Ipupoanstiii ra3. [lomyTHble He(TIHBIE ra3bl

41 KaMeHHBI yroiib 1 MPOIYKTHI €ro nepepadoTKu

42 Cucremaruzanus u 00001eHNe 3HAHUH 110 pa3ieny




«YTIIeBOAOPOIBI»

43 Hedts 1 ciocoOw1 €€ mepepaboTku HEPTH.
[IpumeneHne NpoxyKToB nepepaboTku HehTH

44 ["ajioreHonpoON3BOHBIE YIIIEBOJOPOJOB: FIEKTPOHHOE
CTPOEHUE; peaKIMK 3aMelleHUs TajJjoreHa

45 JlelicTBrE 1IEI04YEH HAa TAIOTEHITPOU3BOIHBIE.
BzaumoneiicTBre TUraioreHajaIkaHoB C MarHUEM U
UHKOM

46 KontponbsHas padora mo reme "YrineBogopoasr”

47 [IpenenbHble OIHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUNA
psia, obmas popmyna, CTpOEHUE MOJIEKYII, H30Mepus,
HOMEHKJIaTypa, Kiaccupukanus, Gpu3ndeckue
CBONCTBA

48 XUMHYECKHEe CBOMCTBA MPEIeIbHBIX OJHOATOMHBIX
CIIUPTOB

49 [IpenenbHbIe OHOATOMHBIE CIIMPTHI: METAHOI U
aTaHoi. BogoponHas cBs3b

50 [Tonyuenue cnupToB

51 [TpocTeie 3¢upbl: HOMEHKIIATYpa U U30MEPHs,
0COOEHHOCTHU (DPHU3UUECKUX U XUMUYECKUX CBOWCTB

52 MHOroaToMHbI€ COUPTHI: ATHUJICHIJIUKOJIb U TIUIEPHUH,
uX (pu3UvecKre U XUMHUYECKHE CBOMCTBA

53 CriocoOFbI MOoTy4YeHHs ¥ TPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

54 [Tpaktuueckas padora Ne 2. Pemenue
SKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «CUpThI U
beHombI»

55 @DeHoII: CTPOEHUE MOJIEKYIBI, (pU3HUecKre CBOMCTRA.
ToxkcuuHOCTH eHona

56 XuMmudeckre cBorcTBa (heHoma

57 Crioco0bl omy4eHus ¥ NpUuMeHeHue (eHona

58 Anpaeruapl: GOpMalIbIETHI U alleTAIbICTH. AIIETOH

59 CBoiicTBa aJIbJIETUAOB U KETOHOB

60 CniocoObl MOTy4YeHUs ajabAeTHAOB

61 OnHOOCHOBHBIE TIPEIENIbHBIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCYyCHAsI

62 OnHOOCHOBHBIE TpeieNIbHbIE KAPOOHOBBIE KUCIOTHI,
OCOOEHHOCTHU CTPOEHUS UX MOJICKYI

63 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
dbuznyeckue cBOCTBa

64 [Ipaktrueckast padora Ne 3. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBD)

65 Oco0eHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.




MHuoroo6pasue kKapOOHOBBIX KUCIOT

66 OCco0EHHOCTH CBOWCTB: HEMPESIbHBIX U
apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCHKApOOHOBEIX KHUCTOT. [IpencraBurenu
BBICIIINX KQpOOHOBBIX KHCJIOT

67 CteapuHOBas ¥ OJIEMHOBASI KUCJIOTHI, KaKk
MPECTABUTENN BBICIIUX KAPOOHOBBIX KHCIIOT

68 CnocoOsbI Moy4YeHus: ¥ IPUMEHEHNE KapOOHOBBIX
KHUCJIOT

69 CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK
MPEICTABUTENIN BBICIIUX KAPOOHOBBIX KHCIIOT

70 Mpbu1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOIIEE AEHUCTBUE

71 Pacuétpl o ypaBHEHUSAM XUMUYECKUX PEAKLIUMA

72 Cucremaruzanus 1 0000IIeHIE 3HAHUN 110 TEME

73 Crnoxxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX
KUCTIOT. [ uaponu3 cioxHbIX 3(UPOB

74 du3nyecKkre U XUMUIECKUE CBOKCTBA YPUPOB

75 I'eneTnyeckas cBsI3b yIIeBOJOPOIOB U
KHCIJIOPOACOAECPKALTUX OPTAHUUYECKUX BEIIECTB

76 Kupsl: cTpoenue, pU3nYecKue 1 XUMUIECKUE
CBOICTBA (THIPOJIN3)

77 Oco0eHHOCTH CBOICTB KUPOB, COAEPIKAIIUX OCTATKU
HEIpeAeNbHbIX JKUPHBIX KUCIOT. JKupsbl B npupoae

78 Pemienue pacueTHbIX 3a71a4 HAa ONIPEAECIEHUE JTOTN
BBIXO0JIa TIPOJIYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOYKHOTO

79 VYrieBoabl: cocTaB, kiaccupukanus. Baxueitmme
MIPEICTaBUTENHN: TIIIOKO3a, PpyKTO3a, caxapo3a

80 MoHocaxapupl: (hu3MuecKre CBOMCTBA U HAXOXKICHHE
B nipupoze. [I[pumeHenne nioKko3bl, €€ 3HaYeHUE B
JKU3HEIESATEeIbHOCTH OpraHu3Ma

81 Jrcaxapunpl: caxapo3a, MaJIbTO3a U JIAKTO3a.
Haxoxnenue B mpupojie 1 IpUMEHEHUE AUcaxapuoB

82 Kpaxman u nemntono3a Kak IpupoIHbIE MTOJTUMEDPBI

83 O6o06menue no Teme «Kucnopoaconaepxaniue
OpTraHUYECKHE BEIIECTBAY

84 Pemenue 3ama4 Ha BBIBOA (pOPMYITBI HEU3BECTHOTO
OpPraHUYECKOTO BEIIECTBA

85 AMUHBI: K1accuUKalms, CTpOEHUE MOJIEKYI, o0mIas
dbopmyra, n3omMepusi, HOMEHKJIATypa U (PU3NIeCKue
CBOICTBA

86 KontponbHas pabota no teme "Kucnopoaconep:xariue




OpraHMYECKHE COeIMHEHus" .

87 AmuHbL. MeTunamMuH 1 aHWINH

88 XUMHYECKHE CBOMCTBA AT (PaTHIECKUX AMUHOB.

89 Crioco0bl oydeHus 1 IpUMEHEeHHEe aln(aTHIeCKuX
aMUHOB

90 AHWIVH: CTPOCHUE aHUJIMHA, 0COOCHHOCTH
XMMHUYECKUX CBOWCTB aHUJIMHA

91 AMUHOKHCIIOTHI KaK aM(OoTepHbIe OpraHMYECKue
COEIMHEHUs, UX Ouosoruyeckoe 3HadeHue. [lentuael

92 benku kak npUpoIHBIEC TOTUMEPBI.

93 XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
Ouosiornyeckoe 3HaueHue aMUHOKUCIOT. CHHTE3 U
THJIPOJIA3 NENTH/IOB

94 A3zoTconeprKalue reTepoLuKINUECKUX COETUHEHUAX.

95 HyxienHOBBIE KHCTIOTHL: COCTaB, CTPOCHUE U
Ouosornyeckasi poib.

96 [TpakTuueckas pabota Ne 4. Pemenue
9KCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«A3oTcoaeprKalie OpraHu4ecKue COeAMHEHNS

97 OCHOBHBIE OHATHUS XUMHH BBICOKOMOJIEKYIISIPHBIX
coeauHeHuil. Toropas aMUHUCTPATUBHAS
KOHTpOJIbHAs paboTa

98 [Ipakruyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7ad 110 TeMe «Pacno3HaBaHue
OpPraHMYECKHUX COCIUHEHUI

99 [Tnactmaccel. YTunusanus u nepepadoTka IiacTuka.
DnacToMephl: HaTypalbHbI CHHTETUYECKUE KaydyKH.
Pe3una

100 | OcHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYISIPHBIX
coennHeHui. [imactMacchl, kKay4yku, BOJOKHA.

101 | Ilpaktuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7ad 110 TeMe «Pacno3HaBaHue
IJIACTMACC ¥ BOJIOKOH

102 | OGoOmaronuii ypok mo TeMam Kypca

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11 kaace

Jlj/gn Tema ypoka fﬁ;ﬁ é)[:z [Ipumeuanue
1 Atom. CocTaB aTOMHBIX siiep. XUMHUECKUM

eMeHT. M30Tonsl
) CrpoeHue eKTPOHHBIX 000JI04YEK aTOMOB,

KBAHTOBBIE YHCIIa
3 Knaccudukanus XuMuuecKkux eMeHToB (s-, p-, d-,




f-a1eMeHThI)

Pacrnipenenenre 3IeKTPOHOB 110 AaTOMHBIM
opOuTaIAM

DNEeKTPOHHBIE KOH(PUTYpaLlUK aTOMOB JIEMEHTOB B
OCHOBHOM H BO30YX/JIEHHOM COCTOSIHUU

DNeKTPOHHBIE KOH(UTYpPAIIH HOHOB.
ONEKTPOOTPULIATEILHOCTD

Ilepuoanyeckuii 3axkoH u [lepuonuueckas cucrtema
xumuueckux 3neMeHToB . . Menpaeneesa, CBs3b C
COBPEMEHHOM TeOopuel CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U
CJI0XHBIX BEILLECTB I10 IPylaM U nepuogam

BXOI[HaSI AJIMUHUCTPATUBHAA KOHTPOJIbHAA pa60Ta

10

Bunsl xumnueckon cBsi3u. MexaHU3MEI
00pa3zoBaHMs KOBAJICHTHOH CBs3U. BomopoaHas
CBA3b. MEXXMOJIEKYIIPHBIE B3aUMOACUCTBUS

11

BanentHocTs u BajeHTHBIE BO3MOXKHOCTH aTOMOB.
CBs3b BHCKTpOHHOﬁ CTPYKTYPBI MOJICKYII C UX
TCOMCTPHUYCCKUM CTPOCHUCM

12

HpCZ[CTaBJIeHI/Iﬂ O KOMIIJICKCHBIX COCINHCHUAX
COCTaB U HOMCHKIJIATypa

13

BCH_IGCTBa MOJICKYJIIPHOT'O 1 HEMOJICKYIIIPHOT'O
CTPOCHHA. Tunel KpUCTAJUIMYCCKUX PCIICTOK U
CBOMCTBa BCIICCTB

14

ITonstue o JAUCIICPCHBIX CUCTCMAX. Hpe,[[CTaBJ'IeHI/Ie
0 KOJUIOMAHBIX pacTBOpax

15

HcruaHBIE paCTBOPBI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrammoruaparst

16

CrniocoObl BeIpaske€HUsI KOHLIEHTPAIMKM PacCTBOPOB

17

Pemrenne 3ama4 ¢ HCoiab30BaHUEM ITOHATHN
«MaccoBas 101151 paCTBOPEHHOTO BELIECTBAY,
«MOJISIpHAsi KOHIICHTPALUS»

18

Krnaccugukanus u HoMeHKIaTypa HEOPraHUYECKUX
BEILECTB

19

Cucremarnsaius 1 0000IIEHNE 3HAHUI [10 TEME

20

KontponbHas padora no remam «CTpoeHue aroma.
Ilepuognueckuit 3akoH u llepuonnueckas cucrema
xumuueckux anmemenToB .M. MenaeneeBay,
«Ctpoenue BeniectBa. MHOroobpasue BEIIeCTB

21

Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHWYECKON M OPraHNYECKON XUMHUHU. 3aKOH
COXpaHEHUs MacChl BEILIECTB; 3aKOH COXPaHEHUS U
IIPEBPAILECHHS SHEPTUU IPH XUMHUUYECKUX PEAKIUAX

22

Temnnoble 3pPEKThl XUMHUUECKUX PEAKIIHI.
TepMoXHMMHUECKHE YPAaBHEHHUS

23

Breraucnenus mo YpaBHCHHUAM XUMHUYCCKUX
peaKum“I U TCPMOXUMHNYCCKHUM YPABHCHHUAM

24

CKopocTh XUMHYECKOW peaKIiu, €€ 3aBUCUMOCTh




OT pa3nuuHbIX ¢aktopoB. Karaius u karaau3aropsl

25 T'oMoOreHHbI€ U T€TEPOreHHbIEC PEAKLIUU
[TpakTuueckas padora Ne 1 mo Teme "Bnusiaue

26 pPa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON
peakuun"

27 OOpatumble 1 HEOOpaTUMBbIE PEAKIIUH.
XUMHUYECKOE PaBHOBECHE
[IpakTrueckas padora Ne 2 o teme "BnusiHue

28 pa3au4YHbIX (PaKTOPOB HA MOJIOKEHUE XUMUIECKOTO
paBHOBecCHs "

29 OnekTpoauThdeckas auccoruanus. CuiibHbIC U
cnabbie 3MeKTpouThl. CTEreHb TUCCOUaAIlun
HNonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bogoponusrit mokazarens (pH)
pacTBopa

31 I'upponus coneit. Peakuyu, npoTekaronye B
pacTBOpax AEKTPOIUTOB

3 [TpakTuueckas padora Ne 3 mo Teme "Xumudeckue
peaKkiuu B pacTBOPaxX JIEKTPOJIUTOB"

33 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Bakueime oKUCIUTEIN U BOCCTAHOBUTEIIN

34 MeTtoa 31eKTpOHHOIO (371EKTOHHO-HOHHOT0)
OaaHca

35 DJIEKTPOJIU3 PACTBOPOB U PACIJIABOB BEIIECTB

36 Perienue 3a1a4 pa3anyHbIX TUIIOB HA CMECH

37 Perienue 3a1a4 pa3auyHbIX TUIIOB HA PACTBOPHI

38 Cucremarusanust 1 0000IeHIE 3HAHUH 10 TEME
"XuMHuuecKkre peakiun"

39 KontponbHas padora o reme "Xumuueckue
peakuun"

ITonoxenue Hemeraios B [lepuonnueckoi

40 CHCTeME XMMHUYECKUX dnemeHToB [1. .
MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyeckre CBOMCTBAa HEMETAIIOB

41 AnnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIopoa,
cepsl, hocdopa u yrieposa)

42 Bonopona: nonydenue, puznueckue 1 XMMUYECKHE
cBoricTBa [ nuapuabl

43 lanmorensl: HaXOXaEHUE B IPUPOJIE, CIIOCOOBI
MOJIy9eHHS, PU3HUECKUE U XUMHUYECKHE CBONCTBA

44 l"anorenoBonoponbl. Baxknenmue
KHCIIOPOACOAEPKALME COSTUHEHHS TAJIOTEHOB
JlabopaTopHbie U TPOMBIIIIEHHBIE CITOCOOBI

45 MIOJIy4E€HMS TAJIOTeHOB. [I[puMeHeHne rajnoreHoB u
HUX COeOUHEHUN

46 [Ipaktuyeckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «[ amoreHb»
Kucnopon: maboparopHpie 1 IPOMBIIIITIEHHBIE

47 CIOCOOBI ONMyYeHUs!, PUINIECKUE U XUMUIECKUE

cBoiictBa. O30H. [IpumMenenne kuciIopoaa u 030Ha




48

OKcHJIbI M TEPOKCHU/TBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

50 Cepa: HaxOX/I€HUE B MIPUPOJIE, CIIOCOOBI
noJTyyeHusi, PU3NYecKue U XUMUIECKUE CBOMCTBA

51 CepoBonopos, cyabhuabl

57 Kucnoponcoaepxaiine COeTUHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHOM KUCIIOTHI
[Ipaktuyeckas padora Ne 5. Pemenue

53 SKCIEPUMEHTAIBHBIX 3aj1a4 1o Teme «Cepa u e
COEIMHEHUSI»
A3O0T: HaXOX/IEHUE B MIPUPOJIE, CTIOCOOBI

54 MOJIy4eHH S, PU3HUCCKUE U XUMHUYECKHE CBOMCTBA.
AMMMaK, HUTPUJIBI

55 Kucnoponcoaepxaiiye coequHeHUs a3oTa.
Oco0eHHOCTH CBOMCTB a30THOM KMCIIOThI

56 [Ipumenenue a3oTa v €ro COeqUHEHU. A30THBIE
yaoOpeHus
docdop: HaXOKACHHUE B IPUPOJIE, CIIOCOOBI

57 MOJTyYeHUs], PU3NICCKUE M XUMUICCKUE CBOMCTRA.
®dochunbl 1 pochun

53 Oxcugsl hocdopa, bochopconepskanire KUCIOTHI.
Comu hochopHOH KUCITOTHI

59 [Tpumenenue dpocdopa u ero CoOeAMHEHUI.
DocdopHbie yI0OpeHus
[TpakTuueckas pabora Ne 6 Pemenue

60 AKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «A30T U
dbocdop, 1 UX COCTUHECHUS
VYrnepoa: HaxoXkJIeHUE B IPUPOAE, ATTIOTPOIHBIE

61 MoauuKauuy; GU3NYECKUe U XUMUYECKHE
CBOMCTBa MPUMEHEHNUE

62 Oxkcup yrepona (II), okeun yrnepona (IV),
YTOJIbHasl KACIIOTa U €€ COIU

63 Pemenue 3aa4 pa3nuyHbIX TUIIOB MO TEME «A30T.
docdop.»

64 KpeMmuuii: HaxoxaeHrne B IpUpoJe, CIIOCOOBI
noNyyeHusi, PU3NYeCKue U XUMUIECKUE CBOMCTBA

65 Oxkcup kpemuus (IV), kpemHueBast KucioTa,
CUJTMKATBI

66 [Ipumenenne kpemMHus U ero coenquHennit. CTexIo,
€ro NOoJIy4eHHEe, BUJIbI CTEKJIa

67 Pewrenue 3a1a4 pa3JIMYHbIX TUIIOB

63 Cucremaruzanus u 0000IIeHne 3HAHUN TI0 TeMe
"Hemerassr"

69 KonTpomnpHas pabota o teme "Hemeramisr"

70 AHanu3 pe3ybTaToB KOHTPOJIbHON paboThI,
KOPPEKITUs OITHOOK
[Tonoxxenune meraios B [lepuoanueckoit cucreme

71 XUMHUYECKHUX 31eMEeHTOB. OCOOEHHOCTH CTPOCHUS

QJICKTPOHHBIX 000J104€K aTOMOB METAJIIOB




OO6mue ¢pu3nueckue CBOMCTBA METAJIIOB.

72
[TpuMeHeHHne MEeTaUIOB B OBITY U TEXHHUKE

73 CmnaBel MetasuioB. Kopposus MeTamios

74 Perienue 3a/1a4 pa3ainyHbIX TUIIOB

75 DNIEKTPOXUMHUYECKHUI Psii HAIPSIKEHU METAJIOB.
O61u1re cnocoObl MOTyYeHHsI METAJIJIOB
OO01as xapakrepucTuka MeTauioB [A-rpynmsl
[Tepronnueckol CUCTEMBI XMMUYECKHUX DIIEMEHTOB.

76 Harpwuii u kanuii: nonydenue, Gpusnyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COCAMHEHUN
OO61as xapakrepucTuka MeTauioB [IA-rpymnmnbl
[Tepronnueckol CUCTEMBI XMMUYECKHUX DIIEMEHTOB.

77 Marnuii 1 KanpIuii: moxydeHue, Gu3n4ecKue u
XUMHYECKHE CBOMCTBA, TPUMEHEHHUE ITPOCTHIX
BEILECTB U UX COCAMHEHUN

78 KéctkocTb BOsbI U c1IOCOOBI €€ yCTpaHEHUS

79 AnroMHMHUE: nosyueHue, Gpu3ndecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
AmboTepHbIe CBOWCTBA OKCH/IA M THIPOKCH/IA

80 AJIFOMUHMS1, THAPOKCOKOMILIIEKCHI aTFOMUHUS, UX
IIPUMEHEHUE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[Ipaktuyeckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAIIBHBIX 3a7ad 110 TeMe «MeTaiisl
[JIaBHBIX TOATPYIII»
OO0m1as XxapakTeprucTUKa METAJIJIOB TOOOUHBIX

83 noarpynn (b-rpynm) Ilepuoanueckoit cuctemMbl
XUMHYECKHUX JIEMEHTOB

’4 Pu3nyecKrne U XUMHYECKHE CBOMCTBA XpOMa U €ro
COCIMHEHU, UX IPUMEHEHHE

85 Baxwuenimume coennHenus mapranua. [lepmanranar
KaJIusi, €ro OKUCIUTEIbHbIE CBOMCTBA
duznyeckrue 1 XUMUYECKHE CBOWCTBA KeJe3a U ero

86 coenuHeHuil. [lonydeHne U npuMeHEeHHE CIIJIaBOB
Kenesa

’7 PusnyecKkrne 1 XMMUYECKHE CBOMCTBA MEU U €€
COCIMHEHU, UX IPUMEHEHHE
dusnyecKkre 1 XMMUYECKHAE CBOMCTBA IIMHKA U €T0

88 COEIMHEHUH, UX IPUMEHEHHUE.
['MApOKCOKOMILIEKCHI IMHKA
[TpakTrueckas pabota Ne 8. Pemenue

89 AKCIEPUMEHTAJIBHBIX 33134 [0 TeMe «MeTasuibl
1O0OOYHBIX TOATPYII»

90 Pemrenne 3a1a4 pa3inyHbIX TUIIOB

91 O06o0mIeHre 1 cucTeMaTu3aIus N3y4eHHOTO
Marepuaia 1o reMe "Merasuib"

92 KontponbHas pabota no teme "Merasis!"

93 AHanu3 pe3ylnbTaToB KOHTPOJIBHOM padoTHI,

KOPPEKIHs OUIMOOK




Ponb xumun B 00ecrie4eHUN YCTOHYHUBOTO Pa3BUTHSA
94 yenoBedecTBa. [loHsATHE 0 HaydYHBIX METOAAX
MCCJIEZIOBAHNUS BELIECTB

HayuHnble npUHIUITBI OpraHu3aIid XUMHYECKOTO
95 npon3BoacTBa. [IpoMbIIIIEHHBIEC CITOCOOBI
MOJIYYCHHS] BAKHEHIIINX BEIIECTB

XHMHYECKOE 3arpsI3HEHUE OKPYXKAIOUIEH cpenibl U
€ro MOCJIeICTBUS

96

XuMUS 1 37I0pOBbE YesoBeKa. JIekapcTBeHHBIC
cpencTaa

97

98 WToroBast aIMMHUCTPAaTHBHAsL KOHTPOJIbHAs paboTa

Xumug nuind. Pois XxuMuu B 00ecIieueHnn

99 .
IUILEBOH 6€30IaCHOCTH

Kocmernueckue u mapdromMepHbie cpeacTBa.
BriToBas xumusa

100

XuMmus B CTpOUTENbCTBE. Baxuenime
CTPOUTEIBbHBIE U KOHCTPYKIIMOHHBIE MaTEPHUaJIbI

101

102 Xumus B CeIbCKOM X03siiicTBe. Oprannyeckue u
MUHEpAIbHBIE YI00peHus

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxkrmonepHoe oo0mectBo «M3aarenbetBo «IIpocBemenne»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienuey
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
YMK «Xumus. 10 knace. YriayOnEéHHbINA ypOBEHBY

1. Xumus. 10 xnace. Yueonuk: yriny0. ypoeHs (aBTopsl O. C. ['aOpuernsiH,
N.T. Octpoymos, C. A. CnaakoB).

2. Meroaudeckoe mocooue Jijist yauTess K 3aBepuI€HHON PEeIMETHON
muaun yueonukoB O. C. N'abpuensna u ap. «Xumus. 10 kmacey, « Xumus.

11 xkmacey». Yroy6néunsiii ypoensb (aBTopsl O. C. I'abpuensH, U. I'. Octpoymos,

C. A. Cnaakos).



3. Metoauueckue noypounsie pekomenaanuu. 10 knacc. YriayOn€HHbIN ypOBEeHb
(aBTopsl O. C. I'abpuensy, U. I'. Octpoymos, A. H. JIéskun, C. A. CnaakoB).
YMK «Xumus. 11 knacc. YrinyOn€HHbIA ypOBEHb

1. Xumus. 11 knacc. Yuebnuk: yriy06. yposens (aBTopsl O. C. ['abpuensiH,

N.T. Octpoymos, A. H. JIéekun, C. A. Cnaakos).

2. Meroauueckoe mocodue sl yYuTeNs K 3aBEpIIEHHON NPEIMETHON JIMHUH
yaeonukoB O. C. I'abpuensna u ap. «Xumus. 10 kmace», «Xumust. 11 xkmacey.
Yrny6néunsiit ypoeHs (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).

3. MeTtoauueckue noypouHsle pekomenaanuu. 11 knace. YriayOn€éHHbI ypOBEHb

(aBTops! O. C. T'abpuensn, U. I'. Octpoymos, A. H. JIéskun, C. A. CnaakoB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
NHTEPHET

1. http://www.alhimik.ru. TIpeacraBiens! cienyronme pyoOpUKH: COBETHI
aOUTYpHUEHTY, YIUTEIIIO XUMUH, CIIPABOYHHUK (OUEHb OO0 IbIIas MoA00pKa TabIIHIT
Y CIIPAaBOYHBIX MATEPUAJIOB), BeCENlast XUMUS, HOBOCTH, OJIMMITHA/IBI,
KyHCTKamepa (MHOTO HHTEPECHBIX HCTOPUICCKUX CBEIACHUH).

2. http://www.hij.ru/. XKypnan «Xumust 1 )KU3Hb)» 3aHUMATEILHO PACCKA3BIBACT O
WHTEPECHOM B HayKe U MHUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DaekTpoHHbI# KypHAT « XUMUKH U
XUMHUS», B KOTOPOM ITPEICTABICHBI HHTEPECHBIC OTBITHI IT0 XUMUH,
MO3BOJIAOIINE YBIICYh YYAIIUXCS SKCIIEPUMEHTAILHOM YacThIO TIPeIMeETa.

4. http://c-books.narod.ru. BceBo3amoskHas auTepaTypa o XHMHH.



5. http://1september.ru/. B sxypHaie npeacTaBiieHO 00JIBIIOE KOJTHISCTBO
paboT yyaiuxcs, B TOM 4Ucie paboT UCCIE0BATENBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIbHBIH

MOPTaJ CO CChUIKAaMU Ha 00pa30BaTeIbHbIE CANTHI IO XUMUHU.

7. www.periodictable.ru. CoopHuk cTateit 0 XUMHYECKHX JIEMEHTaX,
WLTIOCTPUPOBAHHBINA OMMMCAHUEM KCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickast anekTpoHHast IIKOJIa, B KOTOPOH
MPECTaBICHbl MHTEPAKTUBHBIC YPOKU 0a30BOT0 YPOBHS JIJIsl yaeHUKOB 8—11
KJIACCOB C UCMOJIb30BAaHUEM BUJICOPOTUKOB, MHTEPAKTUBHBIX 3aJaHUI U
ynpaxkHenuii, 3D-monenei.

9. http://lwww.chemnet.ru. ITopran QpyHIaMEHTaILHOTO XUMHUYECKOTO
oOpazoBanus Poccrn, KOTOPBIN BKIIFOYAET COBOKYITHOCTh HH(OPMALIMOHHBIX
pecypcoB no XxuMuu (0Opa3oBaHue, HAyKa, TEXHOJIOTHUS ); periaeT mpooiemMy
OBICTPOrO

Y HQJISKHOTO JIOCTYIA K OTEYECTBEHHBIM U 3apyOeKHBIM HH(DOPMAITMOHHBIM

caiitam o xuMun. CoAEp>KUT MHOTO BUJICOIEKIINI K KypcaM OPraHu4ecKou U

oO1elt XUMHH.

10. http://fcior.edu.ru. ITpoekt denepanpHOro HeHTpa HHOOPMAITMOHHO-
obOpazoBatenbHbIX pecypcoB (PLIMOP) nanpaniieH Ha pacipoCcTpaHEHUE
AIIEKTPOHHBIX 00PA30BATEIBHBIX CEPBUCOB IO BCEM MPEAMETHBIM 00JIaCTSIM.
BxrogaeT TecThl, pacu€THbIC 331291, BUCOPOIMKH, MHTECPAKTUBHBIC 3aaHUs

Pa3HOr0 YPOBHSI CJIOKHOCTH.



