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MOSACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmMa mo XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyIapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerud pa3BuTusi BocnuTaHusi B Poccuiickoi
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealn3yeMoe B YCIOBUAX JU(DPEepeHIMpOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
IpOAODKEHHs OOydYeHHs B OpPraHu3aluaXx NpOQPecCHOHANBbHOIO 00pa3oBaHUA, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMO0OYCIOBICHHOCTH IENieH, COACpKaHUs,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuY€HUE NPEJCTaBICHUS O LEsAX, COAEpKaHWM, OOIIell cTpareruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENCHUE: NPUHLNIIOB CTPYKTYpPUPOBAHUS W IOCIEA0BATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTro
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakXke€ C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUST Ha YPOBHE YINIYOJIEHHOTO U3YYEHHUS HAMNpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HA OCHOBE PACIIUPEHUS U YTIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XHMHMYECKMX  3JIEMEHTOB Oa3upyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUHM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BONPOcaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [ONOJHEHHH K oOmell cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Ccllydyae akleHT OyaeT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KaT OCHOBOM MUl HW3y4ECHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. Pemienue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beayuliedl pomu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palUOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BaHMEM U  IepepaboTKoi
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJOTUYECKOUN KYJIbTYpbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

OJEeKTPOHHOE CTPOEHHWE aToMa YTJIepoaa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsSI3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbINM). TUNBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cCTpoeHMsI oOpraHudeckux coeauHennit A.M. bytiepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepuss. Buapl u3zomepuu: CTPyKTypHas, HIPOCTPaHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psi ankaHoB, oOmias ¢popMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XMMHUYECKHUX CBOMCTB MalbIX (LMUKIOMNPOMNaH, LHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
P JIBOWHOM CBA3M, MOJUMEpHU3alnd U OKHcieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYJ
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CrnocoObl TOMYyYEeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dTepUPUKAMM, PEAKIUH C YYacCTHEM YIJIEBOAOPOJHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. KUpbI B IpUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxkAeHHE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaoIIMeE U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha aibJeTUJIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3ada4 no temaM «ChupThl U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyn, oOmias ¢opmylia, U30MepHus, HOMEHKIaTypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIbL aMHMHOB apomaTuyeckoro psijaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIUS U TTOJIMKOHICHCAITHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3IaracMble MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnsie 3anaum.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXKIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbBIXaHHWE, OEJKH, YTIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB II0 AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB MO TrpynnaM ¢ IepuoaaM. 3HAYEHUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHeie cBsaA3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3yUYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B Mpupoje, CIOCOOBI MOMydeHUs, (U3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docpopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u eé€
coJii. AKTUBUPOBAHHBIA Yyroib, amcopOuus. DyiiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBoOWCTBa MeTauioB. [IpuMeHeHHEe MEeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mass xapakrepuctuka MetamioB |A-rpynmer [lepuonnueckoit cucTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (U3HUecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX IMpEBpallCHUIL:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE LIMHKA U jK€Jie3a C pacTBOPAMM KHUCJIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U UX COCTUHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUKNBI OpraHu3alui XMMHUYECKOTO MIPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEW CpPEabl M €ro MOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XYMUs THIIKM: OCHOBHBIE KOMIIOHEHTHI, MHIEBbIE 100aBku. Ponb xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnrple 3agaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallM BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboIn3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOoNorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENILHON U TMPAKTUYECKON JESTEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcsi B MpoIIecCce peaau3ainuu 00pa3oBaTEIbHOU JAESITENIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUJOB YU4EOHOU e TEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM U MOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIMBUIYalIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY’KalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJNbTYpbl, B PEIICHUH [JIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOJIANINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEILCKOM AEATEIBbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JIEeSITEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh, HAYYHOM KapTHHBI MHUpa H CHEeUNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSATUNA U YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUS HAOII0OJATh 33 XOAOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(GbOopMyIMpPOBATh 3alpPOChl U TPUMEHATH PA3NMYHbIE METOJIbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (GOpMy  TPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaju3alui yueOHOTO NMPOoeKTa, U POPMYIUPOBATH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK II03HABATEIBHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccrnoco0 HMX penieHuss ¢ Y4YETOM TNOJIy4eHHsS HOBBIX 3HAHHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpeAaHEro oOmero oOpa3oBaHUs BKIIIOYAIOT CHElUPUUISCKHE
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYyAITUsIX, CBA3aHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYCHHWHW OPraHWYeCKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PAalMOHAIIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMHUUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEpPbl, TOMOJOTHYECKUNA pAM, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKHX PEaKIui, TEPMOJIUHAMUYECKHMX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATh MX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIONIUE MOHITUA TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIuii, peakiii HOHHOTO OOMeHa IyTéM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJUILEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKJIOATIKAHOB, aJIKCHOB, AJIKAJIUCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HHUMHU  YpPaBHEHUSMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3aUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

chOpPMHPOBAHHOCTh YMEHUM: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMmyJibl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHUMHUYECKUX HJIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYCHHE W U3y4YEHHUE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs CMbICH TTokazaresis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOIO MPHUPOAOIOIb30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMUYCCKHM JJIEMCHT, aToM, SJIpO aToMa,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIMK, XMMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOrMYeCKUe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0O€30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS HPH
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XMMHYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJIA KIIACCU(DHUKALIMH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—4YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE WU BO30YXKIEHHOE JIHEPreTUUYECKHUE COCTOSIHUSI aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHUE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOPMHPOBAHHOCTh yYMEHUS PACKpbIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCO0Opa3oBanHus (Ha MpUMEPe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B TOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJU BBIXOJA MPOIyKTa peakiuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJIWKATOPOB, H3YyYCHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HopmMyaupoBaTh I€Jb HUCCJCIOBAHUS, TPEIACTABISATH B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyzIol u  j1abopaTopHBIM O00OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
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Konrpoabnbsie IIpakTHyeckue
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1.1 CTPOCHHUSI OPTaHMYECKUX coeqruHEHU A. M. 8 https://resh.edu.ru/subject/29/
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Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
21 IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 https://resh.edu.ru/subject/29/
' UKJIOATKAHbI
59 HenpenenbHbie yriaeBoaopoOIbl: aJKeHbI, 14 1 https://resh.edu.ru/subject/29/
' AJIKaIUEHBI, AJTKUHBI
2.3 ApomaTHuyeckue yrieBoaopoabl (apeHbl) 8 https://resh.edu.ru/subject/29/
24 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB U 4 https://resh.edu.ru/subject/29/
' uXx repepaboTka
2.5 ["anoreHnpon3BoHbIE YTIIEBOJOPOIOB 4 1 https://resh.edu.ru/subject/29/
Hroro mo pazueny 35
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
31 Crinprer. deron 11 1 https://resh.edu.ru/subject/29/
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keToHbl. KapOoHOoBbBIE KUCTOTHI. CIIOKHBIC
a¢upsl. XKupbl

3.3

YrineBoanl 9

Hroro no pazneny 41

https://resh.edu.ru/subject/29/

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUS

4.1

‘ AwmuHBL. AMUHOKACIOTEL. beiku 12

‘ https://resh.edu.ru/subject/29/

Hroro no pazgeny 12

Pa3zaen S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS

5.1

‘ BpICOKOMOIEKYIISIPHBIE COCIMHEHUS 6

Htoro no pazneny 6

‘ https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB I10

102

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM (pPOBbLIE)

Ne i/n Kontpoabnbie IIpakTuueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit https://resh.edu.ru/subject/29/
11 3akoH U [lepuoanyeckas cucrema 9
' XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa
19 Crpoenue BemiecTBa. MHOTOOOpasue 11 1 https://resh.edu.ru/subject/29/
' BEIIIECTB
1.3 XUMHYECKHE PeaKiiui 19 1 3 https://resh.edu.ru/subject/29/
Htoro no pazneny 39
Pa3nen 2. Heopranmueckasi XuMust
21 HeMeTamibl 31 1 3 https://resh.edu.ru/subject/29/
29 MeTamis: 23 1 2 https://resh.edu.ru/subject/29/
Wroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
M . X
3.1 CTOMBT TOSHANMA B XHMIUH. AMMHA 1 9 https://resh.edu.ru/subject/29/
JKU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmvecTBo yacos Nara DJIeKTPOHHbIE HH(POBLIE
w/n Tema ypoka Beero Konrtpoabubie IIpakTHnueckue H3yaeHns o0pasoBaTejbHbIe
padoTbI padoTbI pecypcbl
IIpenmer u 3HaYEHUE OPraHUYECKON https://resh.edu.ru/subject/29/
XUMUHU, TIPEICTABICHUE O 1
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa https://resh.edu.ru/subject/29/
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS). 1
BanenTHble BO3MOXHOCTH aTOMa
yraepoaa
XUMHUYECKas CBSI3b B OPraHUYECKHUX https://resh.edu.ru/subject/29/
coeMUHEHNIX. MeXaHUu3MEbI 1

00pa3oBaHus KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBS3EH

Teopust cTpoeHUsI OpraHUYECKUX https://resh.edu.ru/subject/29/

coenuHeHuit A. M. bytneposa

Buasl nzoMepun: CTpyKTypHas, https://resh.edu.ru/subject/29/
IIPOCTPAHCTBEHHAS. JJIEKTPOHHbBIE
3 PEeKTH B MOJIEKYIax
OPTraHUYECKUX COCTUHEHUHN

[IpencraBnenwue o knaccuPpUKAIIN U https://resh.edu.ru/subject/29/

CUCTeMaTHUYeCKasi HOMEHKJIATypa 1
(IUPAC) opraHn4eckux BEIIECTB




Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

https://resh.edu.ru/subject/29/

10

Cucremarusanus U 00001eHrue
3HAaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyia, HOMEHKIATypa U
U30MEPHUsL, INMEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

dusznyeckre 1 XUMUUECKHUE
CBOMCTBA aJIKAHOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

11

Haxoxnenue ajikaHOB B IpUpoOJIE.
CniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

https://resh.edu.ru/subject/29/

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEPU,
0COOEHHOCTH CTPOCHHUS U
XMUMHYECKUX CBOICTB, CITIOCOOBI
NOJTY4EHHSI U IPUMEHECHHUE

https://resh.edu.ru/subject/29/

13

14

Pemenue pacu€THbix 3a1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(bOpMyJTBI OPraHUYECKOTO BEIIEeCTBa
10 MacCOBBIM JOJISIM aTOMOB
3JIEMCHTOB, BXOJAIIMX B €r0 COCTaB.
CucreMmaru3anus 1 0000IIeHre
3HAHUM I10 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH psif,
oOmas ¢popmyia, HOMEHKJIATYypa,
IIEKTPOHHOE U MPOCTPAHCTBEHHOE

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




cTpoeHue Moneky. CTpyKTypHas u
LUC-TPAHC-U30MEPHUs AIKEHOB

15

16

17

DU3NYECKUE U XUMUYECKUE
CBOMCTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKEHOB

[TpakTiueckast pabota Ne 1 mo teme

"[lonyueHue sTUIEHA U U3yUYEHUE
€ro cBoucTB"

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

18

Pemenne pac4€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(opMyIIbl OPraHMYECKOIr0 BEIeCTBa

https://resh.edu.ru/subject/29/

19

AJKaueHbl: CONpsHKEHHBIE,
HU30JIMPOBAHHEIE, KYMYJIUPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://resh.edu.ru/subject/29/

20

21

XHUMHUYECKHEe CBOMCTBA
CONPSIKEHHBIX TUEHOB

CriocoObI nosTyueHus 1 IpUMEHEHNe
QJIKaTUCHOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

22

AJKVHBI: TOMOJIOTHYECKUH psi,
obmas popmyiia, HOMEHKIATYypa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJEKYJ, PU3NIECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/

23

XMMHYECKHE CBOMCTBA AJIKUHOB

https://resh.edu.ru/subject/29/




24

KauecTBeHHBIE peakii HA TPOMHYIO
CBSI3b

https://resh.edu.ru/subject/29/

25

26

CriocoObI mostyueHus 1 IpUMEHEHNE
AJIKMHOB

Pemenue 3amau: pacuérel 1o
YPaBHEHUIO XUMUYECKON peaKIuu

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

27

Cucremarusanusg U 00001eHne
3HAHUHU I10 TEME

https://resh.edu.ru/subject/29/

28

ApeHBI: TOMOJIOTHYECKUH Psif,
obmras popmyiia, HOMEHKIIATYpa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ O€H30J1a U
TOJTyOJIa, MX (PU3UYECKUE CBOMCTBA

https://resh.edu.ru/subject/29/

29

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIu 3aMeleHus

XUMHYECKUE CBOWCTBA apEHOB:
peaklMy MPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30J1a
OCo0EHHOCTH XUMHYESCKUX CBOICTB
CTUpOJIa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

32

Pemenue pacu€THbix 3a1a4 Ha
OIIPENIETICHUE MOJIEKYJIIPHON
(GhOpMyJTBI OPraHUYECKOTO BEIIECTBA

https://resh.edu.ru/subject/29/

33

34

CriocoObI nostyueHus 1 IpUMEHEHNe
apeHoB

I'enernueckas cBsi3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
yTJIEBOJOPOAOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




35

Pacuérel o ypaBHEeHUsIM
XUMUYECKHUX PEAKIIUMH.
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

https://resh.edu.ru/subject/29/

36

IIpuponnsiii ras. IlomyTHbie
HE(TSHbIE ra3bl

https://resh.edu.ru/subject/29/

37

38

KameHHbIi yroyib 1 IPOIyKThI €10
nepepadoTKu
Hed1h 1 ciocoObI €€ epepaboTKH.

[TpumMeHeHHE TIPOTYKTOB
nepepadoTku HepTH

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

39

TI'enernueckas cBI3b MCKOY
Ppa3IMYHbIMU KJIaCCaMHU
yYrieBoaopoaoB

https://resh.edu.ru/subject/29/

40

l"anorenonpounsBoHbIE
YIJIE€BOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKuH 3aMELICHUs
rajloreHa

https://resh.edu.ru/subject/29/

41

JleWicTBue 1Ienoueh Ha
FaJIOFGHHPOI/IBBOI[HBIG.

B3anMonelicTBie qurajgoreHaaKaHoB

C MartHuemM U NMHKOM

https://resh.edu.ru/subject/29/

42

43

CucremMaru3amuys 1 000011IeHNE
3HAHUU 10 pa3aeiy
"Yraesogopoibr"
KonTponpHas pabota mo Teme
"Yrnesonopozas"

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

44

Hpe;leanHe OAHOATOMHBIC CIIMPTHI:

https://resh.edu.ru/subject/29/




TOMOJIOTHYECKHIA psijI, oO1as
dbopmyIa, CTpOCHUE MOJICKYII,
U30MEepHsl, HOMEHKJIATYpa,
kinaccudukanus, puznueckue
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

https://resh.edu.

ru/subject/29/

4 OJIHOATOMHBIX CIIUPTOB
46 CriocoObI mosTyueHus 1 IpUMEHEHNE https://resh.edu.ru/subject/29/
OJIHOATOMHBIX CITUPTOB
[TpocTbie a3¢upsl: HOMEHKIIATYpa U https://resh.edu.ru/subject/29/
47 H30MepHs, 0COOCHHOCTH
(bu3NYECKUX U XUMHUECKUX CBOWCTB
MHoOroaToMHbBIE CITUPTHI: https://resh.edu.ru/subject/29/
48 STUJICHIJIUKOJb U TIIULEPHH, UX
buznyecKkue 1 XUMUYECKHE
CBOMCTBA
49 CrocoObI Moy4YeHus U IpUMeHEHne https://resh.edu.ru/subject/29/
MHOTOATOMHBIX CITUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI, https://resh.edu.ru/subject/29/
50 ¢dusndeckue cBoiicTBa. TOKCHYHOCTD
denona
51 XuMHuecKue cBoicTBa (eHoIa https://resh.edu.ru/subject/29/
59 CnocoObI ToTy4YeHus U IPUMEHEHNE https://resh.edu.ru/subject/29/
denona
[IpakTnueckas padora Ne 2. https://resh.edu.ru/subject/29/
53 Pemenne sxcriepuMeHTaTEHBIX

3agad o reme "Crupthl ¥ GpeHonsr"




54

Cucremarusanusg U 00001eHne
3HAHUH 10 TEME

https://resh.edu.ru/subject/29/

55

AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHUE KapOOHMIIbHOW TPYTIIIHI;
TOMOJIOTHYCCKHE PAABI, O6H_[a$I
dbopmyia, u3omepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/

56

57

58

AJIBI[GFI/IIIBI 1 KCTOHBI: (1)1/131/1%01(1/16
CBOﬁCTBa; pCakuuu nNpuCoOCANHCHUSA
P CaKIIMH OKHCJICHHUA U
Ka4CCTBCHHBIC pC€aKIIUU aJIbJACTUA0B
1 KCTOHOB

CnocoObI Moy4eHus ajibAeTHI0B U
KETOHOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

59

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH
CTPOCHUS UX MOJIEKYJT

https://resh.edu.ru/subject/29/

60

61

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHUCIIOT, UX
(du3HUecKue CBONCTBA

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHCIOTBL. MHOTOOOpa3ue
KapOOHOBBIX KHCIOT

https://resh.edu.ru/subject/29/

63

Oco0OeHHOCTH CBOICTB:
HEeNpeebHBIX U apOMaTHUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,

https://resh.edu.ru/subject/29/




THJIPOKCUKAPOOHOBBIX KUCIIOT.
[TpencraBuTenu BHICIINX
KapOOHOBBIX KUCIIOT

64

65

66

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CriocoObI moTyueHus U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN
psia, obmas popmyina, U3oMepus U
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

67

duznyueckre 1 XUMUUECKHE
cBoiicTBa 3(hupoB

https://resh.edu.ru/subject/29/

68

69

70

Penrenune pacu€tHbIx 3a1a4: 10
YPaBHEHUIO XUMUYECKOU pEaKUUH,
Ha OIIPEJIEIICHUE MOJIEKYJIIPHON
(bOpMyJITBI OPraHUYECKOTO BEIIECTBA

[TpakTuyeckas padora Ne 3.
Pemienune sxcriepMMeHTalbHBIX
3a1a4 o Teme "KapOoHoBbie
KUca0Thl. CrioxHbIE 3PUpHI"

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepKAIX OCTATKH
HenpeeTbHbIX KUPHBIX KHCIIOT.
Kupsl B mpupone

https://resh.edu.ru/subject/29/

72

MBIJIa KaK COJIN BBICIIINX
KapOOHOBBIX KHCIIOT, UX MOTOIIEE

https://resh.edu.ru/subject/29/




neuctsue. Iloustue o
CHHTETUYECKUX MOIOIIUX CPEICTBAX
(CMO)

73

I'enernueckas CBsi3b YIJIEBOIOPOJIOB
U KUCIIOPOJICOCPIKALIIX
OpPTaHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/

74

75

Pacuérsl o ypaBHEHUSIM
XUMHYECKUX PEaKIUi

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

76

OO6m1as XxapakTepucTHKa YIJIEBOIOB
U KJaccu(UKaIus yrieBoaoB (MOHO-
, T~ ¥ TIOJIUCAXaPH/IbI)

https://resh.edu.ru/subject/29/

77

78

MoHocaxapuabl: pU3NIECKUe
CBOICTBA U HAXOXJEHUE B IPUPOJIE
IIprMeHeHne TITI0KO03bI, €€ 3HaUeHUE
B KU3HEEATEIBHOCTH OpraHu3ma

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

79

Jucaxapuabl: caxapo3a, MajbT03a U
nakro3a. HaxoxeHue B npupoe u
IIPUMEHEHHE JUCAXAPUI0B

https://resh.edu.ru/subject/29/

80

ITonmucaxapupl: cTpoeHue
MaKpOMOJIEKYJI, PU3NYECKUE U
XUMHUYECCKHUC CBOfICTBa, MMPUMCHCHUEC

https://resh.edu.ru/subject/29/

81

82

[Tousitue 00 HCKYCCTBCHHBIX
BOJIOKHaXx

Pemenne PACUYCTHBIX 3a1a4 Ha
ONpCACIICHUC JOJIM BbIXOda
MMpOoAYKTa pCaKuKu OT TCOPCTHICCKHU

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




BO3MOXXHOTI'O

83

84

Cucremarusanus 1 00001eHe
3HAaHUM MO pa3aeiy
KoHnTponbHas pabota 1o teme
"Kucnopoacoaepxaniue
OpPraHUYEeCKHE COCTUHEHUS"

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

85

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJleKy1, o0mas ¢popmyia,
U30Mepusl, HOMEHKIIATypa u
¢du3nyeckue cBoiicTBa

https://resh.edu.ru/subject/29/

86

XUMHUYECKUE CBOMCTBA
amuaTHIECKUX AMHHOB

https://resh.edu.ru/subject/29/

87

88

AHWIMH: CTPOCHUE aHUIIMHA,
0COOEHHOCTH XUMHUYECKUX CBOUCTB
AHUJINHA

CriocoObI nostydeHus U NpUMEeHEeHHe
annpaTUIeCKuX aMUHOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBA.
OtaenpHbIE IPENCTAaBUTENH O
AMUHOKHCIIOT

https://resh.edu.ru/subject/29/

90

XHUMHUYECKHE CBOIICTBA
aMHHOKHCIIOT, HX OMOJIOTHYECKOE
3HAaYeHHE aMUHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TIENITHIO0B

https://resh.edu.ru/subject/29/

91

92

benku kak npupoaHbIle TOTUMEPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




93

AzoTcoaepikaiue
TeTEPOIUKIMYECKIE COCTMHCHUSI.
HykIienHOBBIE KHCIIOTBI: COCTaB,
CTPOCHHUE B OMOJOTHYeCKast POJIb

https://resh.edu.

ru/subject/29/

94

[IpaxTuueckas padora Ne 4.
Pemenne skciepuMeHTAIBHBIX
3a/1a4 1o Teme "A30TcoAepKaline
OpPraHUYeCKHE COCTUHEHUS"

https://resh.edu.

ru/subject/29/

95

[IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTATLHBIX
3aja4 1o reme "Pacro3snaBanue
OpPraHMYeCKUX COCTUHEHUN"

https://resh.edu.

ru/subject/29/

96

97

98

99

KonTtponsHast pabora no Teme
"A3oTcoiepKaliie OpraHu4ecKue
coeuHeHus"

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ
U MCTOAbBI UX CUHTEC3a —
noJimMepusanua 1
MNOJIMKOHACHCAIIUA

IInactmaccel. YTunmsanusa nu
nepepadoTKa MiIacTuKa

DnacToMepsl: HaTypalbHbIH
CUHTETHUECKHE KayuyKu. Pe3nHa

https://resh.edu.

https://resh.edu.

https://resh.edu

https://resh.edu.

ru/subject/29/

ru/subject/29/

.ru/subject/29/

ru/subject/29/

100

Bomnokna: HatypasibHbIE,
VCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaibHOTO
Ha3HAYECHUS

https://resh.edu.

ru/subject/29/




[IpaxTuueckas padora Ne 6.
101 Pemenue skciepuMeHTATbHBIX
3azad4 mo reMe "Pacro3HaBanue

I1acTMacc U BOJIOKOH"

https://resh.edu.ru/subject/29/

O00011eHUE U CUCTEMATU3ALMS

102 M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BricokoMoOneKysipHbIE

coenuHeHus"

https://resh.edu.ru/subject/29/

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

102




11 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XuMHu4ecKni 31eMeHT. M30To1b!

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YHCJIa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

Kiaccudpukanuss XMMHUIeCKHX
9JIEMEHTOB (S-, P-, d-, f-a;meMenTHI)

https://resh.edu.ru/subject/29/

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAJISAM

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUH
ONeKTPOHHbIE KOH(UTYpaAIITi HOHOB.
DIEeKTPOOTPULIATETBLHOCTD

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucrema
XUMHUYECKHUX 3y1eMeHToB J[. 1.
Menzeneesa, CBsi3b C COBPEMEHHOMU
TEOpPUEH CTPOEHHUS aTOMOB

https://resh.edu.ru/subject/29/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCECKHUX DJICMCHTOB U
00pazyeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB MO TPyIIaM
nepuoaam

https://resh.edu.ru/subject/29/




Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

https://resh.edu.

ru/subject/29/

10

Buasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA

https://resh.edu.

ru/subject/29/

11

BanenTHOCTE ¥ BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
MX TEOMETPUYECKUM CTPOCHUEM

https://resh.edu.

ru/subject/29/

12

13

14

15

[IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIATypa

BemiectBa MosekynspHOro u
HEMOJIEKYJISIPHOTO CTpOeHHUsI. THIibl
KPUCTAJUIMYECKUX PEUIETOK U
CBOMCTBA BEIIIECTB

[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
ITpencraBieHne 0 KOJUIOUIHBIX
pacTBOpax

WctunHbIe pacTBOPHI: HACBILIEHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/29/

ru/subject/29/

ru/subject/29/

ru/subject/29/

16

17

Crioco0OsI BeIpaXeHHST KOHIIEHTPAIUH
pacTBOpoOB

Pemenne 3amad ¢ MCIOIb30BaHUEM
MOHATHH "MaccoBas JOIA

https://resh.edu.

https://resh.edu.

ru/subject/29/

ru/subject/29/




pacTBOpEHHOTO BemiecTa',
"MoJIIpHas KOHLIEHTparus"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanus 1 00001eHe
3HAHUH 110 TEME

https://resh.edu.

https://resh.edu.

ru/subject/29/

ru/subject/29/

20

21

22

23

KonTtponbHas pabora mo Temam
"Ctpoenue atoma. [lepunognueckuit
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
Mengeneena", "CTtpoeHue BelecTBa.
MHoroo6pa3ue BemecT"

Knaccudukanus XuMuuecKkux
peakiuii B HEOPTraHUYECKOU U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKUX PEAKIIHIX

TennoBble 3¢ (HeKThl XMMUYECKHX
peakuuii. TepmoxumMudeckue
YpaBHEHUS

Brruucnenus no ypaBHeHUIM

XUMHUYCCKHUX peaKHI/II\/’I n
TCPMOXUMHYCCKUM YPABHCHUAM

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/29/

ru/subject/29/

ru/subject/29/

ru/subject/29/

24

CKOpOCTh XMMUYECKOHN peakuuu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX
daktopoB. Karanus u karanu3aTopsl

https://resh.edu.

ru/subject/29/

25

T'omorennsie u IreTCPOTCHHLIC

https://resh.edu.

ru/subject/29/




peakiuu

26

27

[TpaxTuueckas padora Ne 1 mo teme
"BausiHue pa3nuYHbIX (GaKTOPOB HA
CKOPOCTh XUMHUYECKOM peakiuu"

OOpatumbie 1 HEOOpAaTUMBbIC
peakiuu. XHMUYECKOE paBHOBECHE

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

28

[IpakTuueckas padora Ne 2 o reme
"BiusiHue pa3nudHbIX GaKTOPOB HA
MOJIOKEHHUE XUMHYECKOTO
paBHOBecuA"

https://resh.edu.ru/subject/29/

29

DIIEKTPOTUTHYECKAs JUCCOIHAITHSI.
CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CTeneHb IUCCOIUAIIUN

https://resh.edu.ru/subject/29/

30

31

32

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BonopoaHslii
nokazatenb (pH) pactBopa

I'mpposnus coneit. Peakuuu,
MPOTEKAIOIKE B PACTBOPAX
AJIEKTPOIUTOB

[TpakTiaeckast pabota Ne 3 mo Teme

"XUMHYECKHE peakliy B PaCTBOPAX
JJEKTPOJIUTOB"

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

33

OKHUCITUTETEHO-BOCCTAHOBUTEIILHEBIE
peakuuu. BaxHenme OKUCIUTENN U
BOCCTAHOBUTEIHN

https://resh.edu.ru/subject/29/

34

35

MeToa IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

3HCKTpOJ'IPI3 PACTBOPOB U pacCIlsiaBOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




BCIICCTB

36

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

https://resh.edu.ru/subject/29/

37

38

39

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

Cucremarusanus 1 00001eHne
3HaHUM 110 TeMe " XHUMHYSCKHE
peakiuu"

KoHTpoinbHas pabora 1o Teme
"Xumuueckue peakiuu"

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

40

ITonoxxeHre HEMETAIOB B
[Iepnoanueckoii cucreme
XUMHUYECKUX 351eMeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
CTpoeHHsI uX aToMOB. Du3nyeckue
CBOMCTBa HEMETAJIJIOB

https://resh.edu.ru/subject/29/

41

AmoTponus HeMeTauioB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U yIJIeposia)

https://resh.edu.ru/subject/29/

42

43

44

Bonopon: monyyenue, puznueckue u
XMMHYECKHE CBOMCTBA. | Mapu bl

["asioreHsl: HaX0X/JIEHUE B IPUPOJIE,
CIocoObI OMyUYeHus!, PUINYECKUE U
XUMHUYECKUE CBOWCTBA

l'anorenoBonopoasl. Baxueiue
KHCIIOPOJICOAEPIKALUE COEAMHEHUS
rajJjoreHOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

45

JlaGopaTopHbIe U TPOMBITIUICHHBIC
CTIOCOOBI IOTYYECHHUS TaJIOTCHOB.

https://resh.edu.ru/subject/29/




[IprMeHeHue rajJoreHoB u ux
COCIMHEHUN

46

47

48

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"anmorensr”

Kucnopona: nabopatopHsie u
IPOMBIIIJICHHbIE CLIOCOOBI
MMOJIy4CHMU, q)HSI/ILIeCKI/Ie u
XuMHueckue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKcuIbpl U IEPOKCHIBI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

49

50

51

52

53

54

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cepa: HaxOKJI€HUE B PUPOJIE,
CIocoObI ONy4YeHusl, PU3NYECKUE U
XUMHUYECKHUE CBOKCTBA

CepoBoaopon, cyiabhusl

Kucnopozaconepxariye coe1nHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaXOXKACHUE B IPUPOJIC,
CrocoObI OMyUYeHUs!, PUINIECKUE U
XUMHUYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/




55

Kucnoponacoaepkaiue coeluHEHUS
aszora. OcoOEHHOCTH CBOWCTB
a30THOM KHUCJIOTHI

https://resh.edu.ru/subject/29/

56

S7

58

59

IIpuMenenue a3ora u ero
COCMHEHUH. A30THBIE YI00peHUS
®Docdop: HaxoXkIEHHNE B IPUPOJIE,
CIOCOOBI MOJTyYeHHsI, PU3NUECKHE U
XUMHUYeCKHe cBoicTBa. Dochuapl u
dochun

Oxkcunsl pocdopa,
docdopconepxkammme kucnorsl. Conu
(hochopHON KHCIIOTHI

[Tpumenenue pocdopa u ero
coenuHeHuil. ocdopHbie y10O0peHUs

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

60

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"A30T 1 gochop u ux coenuHeHus"

https://resh.edu.ru/subject/29/

61

62

63

VYraepon: HaXxoXIeHHE B IPUPOJIE,
AJJIOTPOIHbIE MOJU(DUKALINY;
du3nUecKkre ¥ XUMHYECKHE CBOMCTBA,
pUMEHEeHHE

Oxkcup yrnepona(ll), oxcun
yraepoaa(lV), yronbHast kuciaora v e€
COJH

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

64

Kpemuuii: Hax0XJIeHHE B TPUPOJIE,
CrocoObl OyYeHusl, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

https://resh.edu.ru/subject/29/




65

Oxkcua kpemuusi(1V), kpemuueBas
KHCIIOTA, CHIIUKAThI

https://resh.edu.ru/subject/29/

66

67

[IpuMeHeHne KpeMHUs U €ro

coenuHeHuit. CTEKII0, €ro NoJy4YeHue,

BUBI CTCKIIA

Pemrenne 3a/1av pa3JIMYHbIX TUIIOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

68

Cucremarusanusg U 00001eHne
3ganni o reme "Hemerauier"

https://resh.edu.ru/subject/29/

69

70

KoHTpoinbHas pabora 1o Teme
"Hemeramisr"

AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIMHUOOK

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

71

[Tonoxenne meTamioB B
Ilepronnueckoit cucreme
XUMHWYCCKHUX DJICMCHTOB.
OcCo0eHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0OUEK aTOMOB
METaJIOB

https://resh.edu.ru/subject/29/

72

OO6mue ¢puznueckre CBOMCTBa
metasuioB. [IpuMeHeHne MeTamuioB B
OBITY ¥ TEXHUKE

https://resh.edu.ru/subject/29/

73

74

Cnnasel MetamioB. Kopposust
METaJIOB

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

75

DNEKTPOXUMHUYECKUH Psifl
HarnpsHKeHuH MetauioB. O0mme
CIOCOOBI TOTYYCHUSI METAJIJIOB

https://resh.edu.ru/subject/29/




76

77

78

79

OO0m1as XxapakTepucTUKa METANIOB
|A-rpynmsr [Ieproandeckoit CUCTEMBI
XUMHYECKUX 3J1eMeHTOB. HaTpuii u
KaJuii: mojgy4yeHue, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHCHUN

OO011ast XxapakTepUCTHKa METAJIJIOB
IHA-rpynmsr [Tepuoanyaeckoit
CHUCTEMBbl XMMUYECKHX 3JIEMEHTOB.
Marnuii 1 KaJpLHii: OJy4YEHUe,
¢uznyecKkue 1 XMuMHUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U X
COCIMHEHUN

JKécTtkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS
AOMUHUN: TIONy4YeHue, pusndeckue

U XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUEC

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

80

AM@oTepHbIe cBOMCTBA OKCHIA U
TUIPOKCUA aTFOMUHUS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS, UX
IIPUMEHEHNE

https://resh.edu.ru/subject/29/

81

82

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[IpakTuueckas padora Ne 7. Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"MeTaJisl TIaBHBIX OArpynn”

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

83

OO0m1as XxapakTepuCTUKa METAIIOB
noOouHbIX noarpynn (b-rpymnm)

https://resh.edu.ru/subject/29/




[lepronnueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB

84

85

86

87

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUN, UX
MIPUMEHEHHUE

Baxuerie coelMHEHUsT MapraHiia.
[Tepmanranat Kaaus, ero
OKHCJIUTEJILHEIE CBOMCTBA

duznyeckre U XUMHUYECKHE CBOMCTBA
KCJIC3a U €TI0 COGI[HHGHPIﬁ.
HonyquI/Ie " IIPUMCHCHUC CIIJIaBOB
KCIIC3a

duznyeckre U XUMHUYECKHE CBOMCTBA

MeOu U €€ CoOeqUHEHNH, UX
MIPUMEHEHHUE

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/29/

ru/subject/29/

ru/subject/29/

ru/subject/29/

88

duznyeckre 1 XUMHUYECKHE CBOMICTBA
IIMHKA U €T0 COeTUHESHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA

https://resh.edu.

ru/subject/29/

89

[IpakTuueckas pabora Ne 8. Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTaibsl T0OOOYHBIX oArpynm"”

https://resh.edu.

ru/subject/29/

90

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.

ru/subject/29/

91

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepuaa o TeMe
"MeTtamis!"

https://resh.edu.

ru/subject/29/

92

KonTponbhas pabota no teme
"Metanist"

https://resh.edu.

ru/subject/29/




93

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OIMHUOOK

https://resh.edu.ru/subject/29/

94

Posib xumuu B obecrieueHuH
YCTOMYHMBOIO Pa3BUTHUSA
yesioBeuecTBa. [loHsATHE 0 HAYUHBIX
METOJIaX UCCIIEI0BAaHNs BEILECTB

https://resh.edu.ru/subject/29/

95

96

97

HayuHble IPUHIMITBI OpPraHH3aLHH
XMMHYECKOTO MPOU3BOJICTBA.
[IpombIinieHHBIE CITOCOOBI
HOJTy4CHHSI BKHEHIINX BELICCTB

XHUMHYECKOE 3arpA3HCHUC
Oprx(anmeﬁ Cpeabl U €ro
IOCJICACTBUA

XuMus U 300POBLC YCIIOBCKA.
.HeKapCTBeHHBIe cpeacrBa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

98

Xumus mumu. Ponb XxuMuu B
o0ecrieueHn MUIEBOI
0€e30MacHOCTH

https://resh.edu.ru/subject/29/

99

100

101

KocMmernueckue n napdromepHbie
cpeacta. beiToBas xuMus

XUMUs B CTPOUTENLCTBE.
Baxueiime cTpoUTENbHBIE U
KOHCTPYKLHMOHHBIE MaTEPUAJIbI

XUMUS B CEIBCKOM XO3SHCTBE.
OpraHuyecKkre 1 MHHEpaJIbHbIE
yaoOpeHus

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

102

Cucremarusanus 1 00001eHne
3HAHWUH 110 TEME

https://resh.edu.ru/subject/29/




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOTPAMME






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






