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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
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), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUs» B 00pa3oBaTelIbHBIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 rona» (Pacnopspkenue 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 mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYHUTh OO0IIC00PA30OBATENBHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTayuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYyME, a TAKXKE IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCS OJJHOU M3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yuYeHUs: M TpeOOBAaHMN K YPOBHIO IMOATOTOBKU BBITYCKHHKOB.
CBUIETENHECTBOMTOMY SIBJISFOTCSICIIE Y FOLUTUEBBITOIHAEMBIETPOrPAMMONTIOX UMUK (D
YHKIIAH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00ydaroUIMXCsl CPEACTBAMU MPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUS 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 IIEJIeH 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 JEHUCTBUNA  OOYyYalOLIErocss 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 yCTaHOBJIEHHOW MporpaMMod MO  XUMHUHU
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
U3yyeHue rmnpeameTa «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
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  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-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMsa 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 M3y4EeHUs
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-HayuHble NpenMeTb», «MartemaTuka 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), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
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
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB W TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, 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 SIBJICHUH, 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 YOEXKAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M 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,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYPbI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUSHHUS XUMHUU HA yTIyOJICHHOM
YPOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 238 vacos: B 10 kimacce —
136 gacos (4 uyaca B Hememo), B 11 kimacce — 102 ygaca (3 yaca B HeieIo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUuYECKUX COCAMHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepuss. Buapl u3omMepuM: CTPyKTypHas, HNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkunoHansHOM rpynmne. 'omonorus. 'omonoruueckue psiapl. CucremMarnueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIIepUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosiornueckuil psj ankaHoB, o01ias popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUs, W30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJNIEKYJ alKeHOB, SpP*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaneHoB (CONpspDKEHHBIE, W30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['omonorudeckuii psijy akuHOB, oO1as (GopMyiia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3alnU, OKUCIIeHHs. KUCIoTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmmast popMmysa, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTHUPYIOMIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHne (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaimme opranudeckune coeJUHEHNUS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
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 opranu3M uenoBeka. CrocoObl MOJy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIU3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumono3a. CTpoeHMe MaKpoOMOJIEKYJl Kpaxmajia, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuyiom Menu(ll), xumMuyeckue cBoICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukainys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHmwiInHa. KauecTBeHHBbIE peakuuu Ha aHUIMH. CrnocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSS] MOJEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMATUIICHTEpePTasar). Y TUiInu3anus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHITUH, NOPHUHATHIX B OTAEIBHBIX MpPEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIE opOuTanu. Knaccudukamus XuMrUIecKux 3JeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(UTYypallid 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 U3MEHEHUS CBOMCTB XMMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMN
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.
IToHsTE O KOOPANHALIMOHHOW XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMU PACTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakIuu, € 3aBUCUMOCTh OT Pa3IMIHBIX (DaKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMBbIEC peaklni. XUMHUEeCKoe paBHOBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DJIEKTPOJN3 PACTBOPOB U PACIIJIABOB BEIIIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIMKATOPOB, M3YUYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHHUS UX aToMoB. Dusznyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

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

["anorensl. HaxoxxaeHue B mpupoje, COcoObl MOJydeHHs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHHS
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 cepoi(lV), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrinepona(lV), yronbhnas kuciota u e
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xuMmudeckre cBoiictBa. Oxcua kpemuusi(1V), KpeMHHEBass KHCIOTa, CHIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MEeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

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

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHYECKHX JJIEMEHTOB. MarHuil W Kajuplui: MoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro COeAuHEHUH. AMQOTEpHbIE CBOIICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

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

du3znyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHud. OKCUIbl 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.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kanus, €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.

Ou3nYeCcKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyuenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEIIECTB U UX MPEBpAILCHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE IIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
W KaTUOHBI METAJJIOB, B3aMMOJICUCTBUE THUIAPOKCHUIOB aIOMUHUS W IIMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOAaX IMO3HAHUS M METOJOJIOTUM HAy4YHOrO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEW Cpelbl U €ro MOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XWMHs THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Pons xuMuu B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU. XUMHS B CTPOUTEIHCTBE: BAXKHEUIIIME CTPOUTENIbHBIE MaTEepHUAaIIbl (IIEMEHT,
OeToH). XuUMHS B CEJIbCKOM Xo3sWcTBe. OpraHuyeckue U MUHEpaJIbHbIC
ya0OpeHus.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérapie 3amaun.Pacuérel: Maccel Belecrsa wid o00bEMa Tra3oB II0
M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe€ WM 00BEMY OJHOTO M3 y4aCTBYIOIIMX
B pEaKIIMM BEIECTB, MacChl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIUH,
€CJIM OJTHO W3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOAYKTa pEaKlMH, €CJIM OJJTHO U3 BEUIECTB JJAHO B BUJE PACTBOPA C ONPEIEIEHHON
MAacCOBOM JOJIEH PacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAI[MM BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusis  MEXNpeaMETHBIX  CBS3e€d TpW  HU3ydyeHUH oOmel u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccuukaiys, MepuoIudyHOCTh, HAOI0IeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, HJICAJbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorus: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJICHMHOBBIC KHUCIIOTHI, PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJIOrus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTyPIHs, CTPOUTEIIHHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAs MTPOMBIILICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBIIAIONIME: OCO3HAHUE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMH W HOPMaMu I[IOBEJCHUS;, HaJIW4Yue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MpoIecce pean3aiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 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 TBOPYECKON MAEATEIBHOCTA TMPH CO3JaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCITUTAHUS:

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 ~ HAOMIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO NOBEICHHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE B PEIICHUM NPAKTUYECKUX 3a/aady
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

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

YBaXXEHUS K TPYY, JIIOASIM TpyAa U pe3ybTaTaM TPyJAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpedHOCTEM 00I1IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIIBHOW CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPALATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJIOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
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 MO3HAHUIO, UCCIIEI0BATEIbCKON NEATEIbHOCTH;

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
JEATEIIBHOCTH.



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 HAyYHOW KapTHHBl MHUpPAa H CHENU(PHUKY METOJOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTEPUHM I KIACCH(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
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuu — MpH pElIeHWH Y4YeOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XHUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYIIMPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW paboThI MO HCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMBI 110 XUMHH Ha yTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPaXKAIOT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, S-, P-, d-aToMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (QopMylibl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIAUHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalIeHUs] DHEPrUM TPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUA aTOMOB U TPYII aTOMOB
B MOJIeKyJaxX (MHIyKTUBHBIA U Me30MepHbIi 3(dekTsl, opuentantoll u |l pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATHUX B3aUMOCBSI3b, MCIOJb30BATH COOTBETCTBYIOIIME IMOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBIISITh YPAaBHEHHS] XUMUYECKUX PEAKIUN U PAaCKPbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJI WILTIOCTPALIMU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAs, OJIEMHOBASI, MAIBMUTUHOBAS KHUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJKUHOB, AapPOMAaTUYECKUX YTJIEBOJOPOAOB, CIOUPTOB, AJIbACTUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TMOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOAHBIA Ta3, Yyroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPTraHMYECKONW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCIIOJIb30BATHIIOYUYECHHbBIC 3HAHUS JIJIsI MPUHSTHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

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 OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
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 y4eOHOU 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
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M TPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TuOpuanM3anusi aTOMHBIX OpOWTanei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JOUCCOLMALMS, CTENEeHb JMCCOLMALNU,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
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, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE IIOHUMAaHHUSA
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 3aKOHOMEPHOCTSAX  UX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHBIX  NPUHIUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIH30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHECHUSIX, BUJ XUMUYECKOWU CBSI3U (KOBaJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pEarupyrolmlux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuognueckont  cucremsl  JI.MI.  MenneneeBa, uCHONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm u rpynmnam  Ilepuomnueckou cucremsr [J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWUYECKUMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTepU30BaThb XHUMHUUYECKHE PEaAKIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIIBHOM UCCIEIOBAHUU BEILECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
MaccChl BeIIeCTBa WM 00BhEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpaA C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSATENIPHO TIUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOW  peakiuu, pelieHue
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HOi QopMe pe3ynbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OICHUBATHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOMH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [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
aHaJTM3UPOBATEXUMUYECKYI0 MH(OpMaIHio, repepadaThiBaTheé U UCIOJIH30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.






ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoanvecrBouyacos DIeKTPOHH LI (PPOBLI
n/  Paspgen Temaypoka Koutpoabubie IIpaktnueckue  eo0pa3oBaTelibHbIEpeECY
n Beero padoThI padoThI pChI
TeopeTnueck [Ipenmer u 3HaYEHUE OPraHUYECKON
He OCHOBBI XHMUH, TIPEJICTABICHHUE O 1 0 0
OPraHu4ecKo MHOT000pa3uy OPraHuYECKIX
i XUMHH COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
yriieposia (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS). 1 0 0
BajeHTHBIEBO3MOKHOCTHATOMAYTJIE
pona
XUMHUECKas CBS3b B OPTaHHMYECKHIX POIII
COEMHEHHAX. MeXaHH3MBbI 1 0 0 https://resh.edu.ru/subject
00pa3oBaHMs KOBAJECHTHOU CBSI3H, /lesson/6149/main/17040
CIOCOOBI pa3pbiBa CBsI3EH 0/
Teopust cTpoeHUsT OPraHNUECKUX 1 0 0
coenunennii A. M. bytneposa
[ToHATHE O TOMOJIOTHU M TOMOJIOTax 1 0 0
Buast uzomepun: CTpyKTypHas, 1 0 0
MIPOCTPAHCTBEHHASI.
Buas! uzomepun: MexkiiaccoBasi 1 1 0 0
OTITUYECKast
[IpencraBnenue o kiaccuukanuu u 1 0 0

CUCTCMATHUYCCKAasA HOMCHKJIaTypa




(IUPAC) oprannyeckux BEIIECTB

TpI/IBI/IaJ'IBHI)IG Ha3BaHUA

9 . 1 0 0
OpraHUYECKUX COCTMHEHUM
Pemenue 3amau Ha onpeencHue
10 (hopMyJ1 OpraHUYECKUX COCTMHECHHM 1 0 0
10 MaCCOBOM JI0JIE XHUM. JICMEHTOB.
Pemenue 3agau Ha onpeneneHue
11 (hopMyI1 OpraHNYECKUX COCTUHEHHM 1 0 0
10 TUIOTHOCTH
12 CI/ICTevMaTI/BaIlI/I?I 1 0000mICHHE 1 05 0
3HaHMUH MO TeMe
XumMuieckue Tunel XUMUYECKUX PEaKIUi B https://foxford.ru/wiki/himi
13 peakuuu B OpraHnYeCcKOi XUMUN 1 0 0 ya/tipy-i-mehanizmy-
OpPraHHYecKo reaktsiy-v-organicheskoy-
i xumun himii
14 PeakuuumprcoeIMHEHUS U 3aMEICHHS 1 0 0 https://www.yaklass.ru/p/h
15 Peakuunnzomepusanuu 1 0 0 imija/11-
16 PeaknuuoTineniesus 1 0 0 klass/khimicheskaia-
kinetika-
17 PanukanbHbIiMEXaHU3MpEAKLIUN 1 0 0 6995740/ Klassifikatciia-
18 Tepmuuecknepeakunm 1 0 0 khimicheskikh-reaktcii-po-
O06001eHNe U cCUCTeMaTH3alUsI3HAHU T raznym-priznakam-
19 1 1 0 6964758/re-beb23620-c76f-
4452-9a2a-15397825f6cd
Yraesoaopoa | AJKaHbl: TOMOJIOTHYECKHUH P,
bl obmas opmyia, HOMEHKIATypa U P3LWW
20 M30MEpHsI, IEKTPOHHOE U 1 0 0 https://resh.edu.ru/subject

MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

/lesson/6151/start/149993/




21

22

23

duznyeckue CBOIICTBA AJIKAHOB

24

XHUMHUYECKHE CBOMCTBA aJIKAaHOB

Haxosxienue ajgkaHoB B pUPOJIE.
CriocoObl MoJTy4eHus U IPUMEHEHUE
aJIKaHOB

25

26

27

[uknoankansl: o0mas popmyna,
HOMEHKJIATypa U U30MEPUS,
0COOCHHOCTH CTPOCHUS 1
XUMHUYECKHX CBOMCTB, CIOCOOBI
MOJTyYEHHsI U IPUMEHEHHUE

28

BuuukiIbl 1 CIMPOLIMKIIBI

l"anorennpou3BoIHbIC AJTKAHOB.
Howmenxknarypa. Xumuueckue
CBOICTBa

Pemrenne pacy€THbIX 3a1a4.
MonexymspHas popmyna. Peakuun
TOpPEHHs.

https://foxford.ru/wiki/hi
miya/galogenalkany

29

AJIKEHBI: TOMOJIOTUYECKUH DS,
oOmas opmysia, HOMEHKIATypa,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHue Mosekysl. CTpyKTypHas u
LHC-TPaHC-U30MEPUSATKEHOB

30

31

Pu3nyecKnue 1 XUMHIECKHE
CBOMCTBA aJIKEHOB.
IIpaBunoMapkoBHUKOBA

CriocoObl MosTy4eHus U IpUMEHEeHUe
AJIKCHOB

IIpakTuyeckas pabora Ne 1 o teme

POII
https://resh.edu.ru/subject/le
sson/5412/start/212563/




32

33

34

"[losyyeHne aTUIIEHA U U3YUYEHHE
€ro cBoMcTB"

35

Pemenue pacu€THpix 3a1a4 Ha
OIIPEIEIICHUE MOJIEKYJIIIPHOU
(hOpMyJIBI OPraHUYECKOTO BEIIECTBA

AJKaueHBI: CONPsHKEHHEBIE,
U30JIMPOBAaHHbIC, KYMYJIHUPOBaHHBIC.
OCoOEeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XI/IMI/I‘leCKHCCBOﬁCTBaCOHpH)KéHHBI
XAHUCHOB

36

CriocoOpl MoJIy4eHUs U IPUMEHEHUE
aIIKa/InCHOB

37

38

AJIKUHBI: TOMOJIOTUYECKHUH P,
oOmas opmysia, HOMEHKIATypa,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, (pr3nyecKue
CBOMCTBa

39

XHUMHUUYECKUECBONCTBAAJIKMHOB

KauecTBeHHBIE peaky Ha
TPOMHYIO CBSA3b

40

41

CriocoObl MosTy4eHus U IpUMEHEeHUe
AJIKWHOB

42

Pemenue 3agau: pacué€rsl 1o
YPAaBHEHUIO XUMUYECKON peaKIINKU

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

0,5

ApEHBI: TOMOJIOTUYECKUH PS/I,

POII




obmrast popmyiia, HOMEHKIATYpa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI OCH30I1a 1
TOJIyOJ1a, UX (PU3HYECKUE CBOMCTBA

43

44

45

3aMecTHUTeN! epBOro U BTOPOTO poJia

Me3oMepHbIN 1 UHTYKTUBHBIN

¢ dexr.

XUMUYeCKHe CBOMCTBA ApCHOB:
PCaKIuu 3aMCIICHUS

46

XHUMHUYECKUE CBOKMCTBA APEHOB:
peakuy NpUCOECIUHEHNUS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

47

48

Oco0eHHOCTUXUMHYECKHXCBOMCTBC
THpOJIa

Pemenne pacu€THeIX 3a7a4 Ha
OIIpEEIIEHUE MOJIEKYJIIPHOU
(opMyJIBl OPraHMYECKOTO BEIIeCTBA

49

CriocoObl MosTy4eHus U IPUMEHEHUe
apeHoB

https://resh.edu.ru/subject/le
sson/4775/start/150494/

https://foxford.ru/wiki/himiy
a/vzaimnoe-vliyanie-
atomov-v-molekulah

50

51

52

I'enernueckas CBS3b MEXKAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HaHUH MO TeMe

IIpuponusiit ras. [lomyTHeie
HEe(TSHbBIE ra3bl

0,5

POII
https://resh.edu.ru/subject/le




53

54

55

56

57

58

59

60

61

Kucnoponcone
pxarue
OpTraHUYECKHE
COCIMHEHUS

KameHnHbIi1 yroiib ¥ IpoOyKThI €70
nepepaboTKH

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpumMeHeHHeTpOAYKTOBIIEPEPAOOTK
uHePTH

I'enetnyeckas CBSI3b MEXAY
Pa3IMYHBIMU KJ1accaMu
YIJIEBOI0POJIOB
I"anorenonpon3BoaHbIE
YTJIEBOJIOPO/IOB: AJIEKTPOHHOE
CTpOCHHE; peaKlUy 3aMeIICHHUS
rajoreHa

JeiicTBue menouei Ha
rajoreHnpoOu3BO/IHbIC.
BzaumopeticTBue
JIMTaJoreHaJKaHOB C MarHUEeM U
IIMHKOM

ITPNe 1 « YrneBonopoaen»

sson/6148/start/170461/

Cucremaruzamus 1 00001eHe
3HaHUH 10 pa3zueny
"VYrieBonopoasr"

[IpenensHbIe OJTHOATOMHBIE
CIUPTHI: TOMOJIOTMYECKHH P,
obmas popmyia, CTpoeHHe
MOJIEKYJI, ©30MEpHs, HOMEHKIIATYpa,
kiaccudukanus, Gpuznieckue
CBOMCTBA

XHUMHUYECKHE CBOMCTBA MNpEaACIIbHBIX

POII
https://resh.edu.ru/subject/le
sson/4769/start/




OAHOATOMHBIX CIIMPTOB

62

63

CriocoOsl MoJTy4eHus U IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIIATypa U

HU30MEpUs, 0COOEHHOCTH
(bl/ISI/I‘{CCKI/IX 1 XMMHYECKHX CBOHCTB

https://foxford.ru/wiki/himiy
a/prostye-efiry-epoksidy

64

MHOroaroMHsbI€ CIIMPTHI:
STWICHIINKOJIb U MNIMLEPHH, UX
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBa

https://foxford.ru/wiki/himiy
a/mnogoatomnye-spirty

65

CriocoObl 1oJIy4eHUs U IPUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB

https://foxford.ru/wiki/himiy
a/mnogoatomnye-spirty

66

67

®deHoII: CTPOCHUE MOJICKYJIBI,
¢bu3nveckne CBONCTBA.
ToxcuyHOCTB(EHOIA

XumudeckuecBoiicTBaeHona

68

69

70

CriocoObl MoJTy4eHus U IPUMEHEHUe
(dbenomna

IIP Ne 2. Pemienne
HKCIIEPUMEHTAIBHBIX 3a71a4 110 TEMe

"Cnuptsl 1 peHostb"

Peaknun oxuciaeHus CIIMPTOB

71

72

Cucrematuzanusa 1 0000IIeHne
3HAHWH I10 TeME

Anbaeruipl U KeTOHBI: JIEKTPOHHOE
CTpOeHHE KapOOHUIBHOW TPYTIIIHL;
TOMOJIOTUYCCKHUE PAIBI, 061ua$[
dhopmyna, uzoMepus u

https://resh.edu.ru/subject/le
sson/5727/start/150577/

https://resh.edu.ru/subject/le
sson/4776/start/




73

74

HOMEHKJIaTypa

75

ATbIEruIpl ¥ KeTOHBI: (PU3HUECKUE
CBOMCTBA; peaKIMK MPUCOCTUHEHUS
Peakmun oxkucieHus u

Ka4E€CTBCHHBIC PCAKIIUU aJIBACTHI0B
1 KETOHOB

76

77

CriocoObl TOTy4YeHUs aIbIETUIOB U
KETOHOB

78

79

80

TIP 3 «Anpaeruasl 1 KETOHBD»

Pemenue pacu€tHeix 3a1a4u
«ANBOEruapl 1 KETOHED)

81

AI[MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHAasA
pabora

OAHOOCHOBHEIE MPEAETbHBIC
KapOOHOBBIE KMCJIOTHI, 0COOCHHOCTH
CTPOCHHS MX MOJICKYJT

MHOTr00OCHOBHEIE Kap6OHOBBIe
kuciaoTel. HazBanus u MMPUMCHCHUC

82

83

H3omMepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(du3nueckue cBOCcTBa

84

XHWMHYECKUE CBOMCTBA IPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTBI.

Oco0EHHOCTH CBOMCTB:
HeMpeIeTbHBIX U aPOMaTHIECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,

https://resh.edu.ru/subject/le
sson/2065/main/

https://foxford.ru/wiki/himiy
a/stroenie-i-nomenklatura-
karbonovyh-kislot




85

86

87

THJIPOKCUKApOOHOBBIX KHCIIOT.
IIpencraBuTeNNBHICIINXKAPOOHOBBI
XKHUCIIOT

88

89

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

CriocoOsl MoJTy4eHus U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

ITP Ne4 «CBoiicTBa KapOOHOBBIX
KHUCJIOT»

https://www.yaklass.ru/p/hi
mija/9-klass/organicheskie-
veshchestva-
102302/karbonovye-kisloty-
122869/re-a8f649c7-9a07-
470f-8e76-ca9b7141badc

90

CnoxxHbIe 3(DUPBL: TOMOJIOTHYECKHN
psn, odmast hopMyiia, H30MEpHs U
HOMEHKJIaTypa

dusnyeckue 1 XUMHYECKHE
CBOMCTBa 3(UpPOB

https://videouroki.net/video/
29-slozhnye-ehfiry.html

91

Pemenne pacu€rHbIX 3a1a4: 10
YPAaBHEHUIO XUMUYECKOUN pPEaKIIHH,
Ha OIIPEJIETICHUE MOJIEKYJIIIPHOMI
(opMyJIBl OPraHMYECKOTO BEIIeCTBA

92

93

ITPNe 5. Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Cnoxusle 3gupbr"

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (THAPOITH3)

OcoOeHHOCTH CBOMCTB KHPOB,
COZIepIKAIX OCTATKU
HETIPeIebHBIX )KUPHBIX KHCIIOT.
Kupsl B mpupoje

https://resh.edu.ru/subject/le
sson/5952/start/




94

95

96

97

98

MpI1a KaK COJTH BBICIIHX
KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
nencteue. [lousatue o
CUHTETUYECKUX MOIOITUX CPEACTBAX
(CMCO)

['eneTnyeckas CBsI3b yIi€BOJOPOIOB
1 KHCJIOPOJICOACPIKAIIIIX
OpraHUYECKUX BEIICCTB

99

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEaKIUi

OO1w1ast xapaKTepUCTHKA YIIIE€BOJOB
U K1accupUKaIus yrieBooB
(MOHO-, M- ¥ TIOJUCaXapHIbl)

Mounocaxapuabl: pu3nuecKue
CBOMCTBA U HAXOXKJEHUE B IPUPOJIE

100

101

102

[IpuMeHeHne MIKO3bl, €€ 3HaUYeHNe
B JKU3HEACATEIBHOCTH OpraHn3mMa

103

104

Jlucaxapuipl: caxapo3a, MaJIbT03a U
nakro3a. Haxoxnenue B npupone u
MIPUMEHEHHE JUCaXapuI0B
[Tonncaxapuapl: CTpoeHHE
MaKpOMOJIeKyJI, pusnueckue u
XMMHYECKHUE CBOICTBA, IPUMEHEHHE

IIP Ne 6 «Pacnio3HaBaHue Kkpaxmaia
U TIIIOKO3BI»

https://resh.edu.ru/subject/le
sson/6150/start/150687/

https://resh.edu.ru/subject/le
sson/5413/start/

EcTecTBeHHbBIE BOJIOKHA

HOHHTI/ICO6HCKyCCTBGHHBIXBOJ'IOKHa
X

https://resh.edu.ru/subject/le
sson/4777/conspect/170535/




105

106

107

108

CuHTeTHYECKUE TOJIUMEPHI.
Bounokna u Kayuyku.

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeZICIICHUE 10JIA BBIXOa
IIPOYKTA PEaKIMK OT TEOPETUYECKH
BO3MOKHOI'O

CucreMmaruzanus 1 00001eHe
3HAHUM MO pa3aeiry

KontponbHas pabora
«Kucnopoacoaepxamme»

109

110

111

112

113

114

115

AzoTtcoaepxa
e
OpraHuvecKue
COCIIMHCHUS

AMUHBL: KTaccUpUKAI, CTPOCHUE
MOJIEKYJI, 00mmas hopmyiia,
HU30MepHsi, HOMEHKJIATypa
¢busrueckre CBOMCTBA

XUMHYECKUECBONCTBAATU(ATUIECK
WXaMUHOB

Anunua: CTPOCHUC aHWJIMHA,
0COOEHHOCTH XUMHUYECKUX CBOWMCTB
aHHJINHa

CrniocoObl osryueHus 1 IpUMEHEHNE
ann(paTHUECKUX aMHUHOB

https://skysmart.ru/articles/c
hemistry/aminy

Awmunpl. HomernknaTypa u crnocoObl
MOJIyYEHUS

Amuasl. XUMHYECKUE CBOUCTBA.

https:/[foxford.ru/wiki/himiy
a/proizvodnye-karbonovyh-
kislot-amidy-angidridy-
galogenangidridy

AMMHOKHCJIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBOiCTBa.
OT)]eJ'II)HI)Iere)ICTaBI/ITeJ'II/I o~
aMMHOKHCIIOT

https://resh.edu.ru/subject/le
sson/4743/start/150742/




116

117

118

119

120

121

122

123

124

125

XHUMHYECKHE CBOMCTBA
AMHHOKUCJIOT, UX OMOJIOTHYECKOE
3HauYeHHue aMUHOKHUCIOT. CHHTE3 U
THUAPOTU3IICTITHIOB

Benku kak mpupoiHbIe TOTUMEPHI;
CTPYKTYpBI O€JIKOB

XHUMHYECKHNECBOUCTBAOEIIKOB

FaJ'IOFeHHpOI/ISBOI[HbIe
AMHUHOKHCJIOT U aHTHAPHUAbI

https://foxford.ru/wiki/himiy
a/proizvodnye-karbonovyh-
kislot-amidy-angidridy-
galogenangidridy

A3zoTcoaep:xaiue
reTCPOUUKINICCKHUE COCAUHCHUS.
HyxenHoBbIE KUCIIOTBI: COCTaB,
CTpOeHHE U OMOJoTHYECKas POIb

https://resh.edu.ru/subject/le
sson/6296/start/212589/

ITPNe7 «CBoticTBa OEIKOBY

[TPNe8 «KauecTBEeHHBIE peakuu
OpraHUYECKON XUMHUN

https://foxford.ru/wiki/himiy
a/aminy-anilin
https://foxford.ru/wiki/himiy
a/kachestvennye-reaktsii-na-
organicheskie-veschestva

Pemenue 3anau « AMUHOKUCIIOTEIL,
JUTICTITUABDY

O0o001IeHNEe U CHCTEMATH3aLIH 3a
Kypc xumuu 10 knacca

WtoroBas koHTpoJsibHas paboTa

126

Bricokomorex
yISIpHBIE
OpraHNYEeCKHe
COCIUHCHMUS

OcCHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX CO€UHEHNN
Y METO/bI UX CUHTE3a —
MOJIMMEpH3aLUs U

https://resh.edu.ru/subject/le
sson/5452/start/




IIOJIMKOHACHCAll A

127 BonopactBoprumbie BUTAMUHBI 1 0 https://www.yaklass.ru/p/bi
ologia/8-klass/protcessy-
obmena-veshchestv-v-
organizme-16297/obmen-

128 YKnupopacTBOpUMbIE BUTAMUHEI 1 0 veshchestv-i-
prevrashchenie-energii-
16298/re-b31fd7f8-feel-
4649-92ca-b7b76c7f4cc8

129 DepMeHTHI 1 0

130 ['opMonbI 0

131 JlekapcTBEHHBIC TIpEapaThl 0 https://foxford.ru/wiki/hi

ITPNe9 «JlekapcTBeHHBIE miya/fermenty

132 npenaparbl, UX Ha3HaYCHUE U 1 0

CBOWCTBa»
133 CuHTEeTHYECKHUE TTOJIUMEPHI. 1 0
CrpouTtenbHble MaTepUaIbI
134 IImactMacchl. YTtunuzanus u 1 0 https://resh.edu.ru/subject/le
nepepadoTKa MIacTUKa sson/6095/start/150823/
OBUIEE KOJIMYECTBO YACOB I10
- 134 5.5

[NPOTPAMME




11 KJIACC

Ne

~

Paznen

Crpoenue
aTtoma.
[Tepuonuueck
i 3aKOH B
[Tepuonuueck
asl cucrema
XHUMHYCSCKHX
3neMeHTOoB /1.
.
MeHnaeneeBa

KounuecTBovacos

Be
Temaypoka KouTpoJuabn IMpakTuyeck

(e;r pIepadoThI nepadoThI
AtoMm. CocTaB aTOMHBIX sJIEP. 1 0 0
Xumuyeckui aneMeHT. M30Tonsl
CtpoeHue AIIeKTPOHHBIX 000I0YEK 1 0 0
aTOMOB, KBAaHTOBBIC UHCIIa
Knaccudukanus XuMuaecKkux
SIIEMEHTOB (S-, P-, d-, f-amemMenThI) 1 0 0
Pacnipenenenuie 31eKTpOHOB 1O
ATOMHBIM OpOUTAISIM
DneKTpoHHas KOHPUTYpaIus aTOMOB 1 0 0
XUMUYECKUX AIIEMEHTOB.
DNIeKTPOHHBIEKOH(UTYPAITMHHOHOB. 1 0 0
DIIEKTPOOTPULIATETLHOCTh
BaneHTHOCTb 1 BaJlEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b 1 0 0
AJIEKTPOHHOU CTPYKTYPHI MOJIEKYJI C
UX TEOMETPUIECKUM CTPOCHHEM
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1 0 0

JIeKTPOHHBbIeNU(POoBHICOOpa3
oBaTeJIbHbIepecypchl

bubnuorexa [IOK
https://academy-
content.apkpro.ru/lesson/20b1df2
e-6ce4-435b-b6dc-5155d30a45fa
bubnuorexa [IOK
https://academy-
content.apkpro.ru/lesson/e7d4888
1-055d-49da-a49c-7375¢3d033e9

https://foxford.ru/wiki/himiya/str
oenie-elektronnyh-obolochek

https://foxford.ru/wiki/himiya/ele
ktronnaya-obolochka-atoma

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




10

11

12

13

14

15

CtpoeHuene
LIecTBa.
Mmuoroo6pa3
HEBELIECTB

XUMUYECKHUX AJIEMEHTOB U
00pa3yeMbIX UMHU MTPOCTHIX U
CJIOHBIX BEIIECTB IO FpyIam u
nepuoaam

pen-okisleniya-valentnost-i-
elektrootritsatelnost

Cucremarusanus 1 00001eHne

5 0,5
3HAaHUU IO TEME
By xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHuUs 0 https://academy-
KOBAJICHTHOM CBSI3H. content.apkpro.ru/lesson/2859ec0
BopopoaHasicss3b. 0 2-8ecd-4cd8-8531-edad962608fh
Me:xMOoeKyIIpHbIEB3aUMOICHCTBUS
[IpencraBneHust 0 KOMIUIEKCHBIX https://foxford.ru/wiki/himiya/kla
COC/IMHCHUSAX: COCTAB U 0 ssifikatsiya-i-nomenklatura-
HOMECHKJIATypa neorganicheskih-veschestv
B TBa MOJICKYJIIPHOTO U
H:hiTCK;Hﬂ;EZFZJZTp‘I)OZH?/M. Tumnst https://academy-
KPHCTAINECKHX PELIETOK 1 0 content.apkpro.ru/lesson/a9c9a61

. e-e387-4ffe-bcfb-aca9c7241b21

CBOMCTBA BEIIECTB

HonHast XUMUYECKast CBA3b. PacuéTsl 1Mo https://academy-

XMMHUYECKUM (hopMyiam 0 content.apkpro.ru/lesson/2859ec0
2-8ecd-4cd8-8531-edad962608fh
https://academy-

TTOHATHE O AHCHIEPCHEIX CHCTEMAX. content.apkpro.ru/lesson/8ae38be
6-e06f-4fae-9729-69903109f968
[IpencraBienue 0 KOJIOUIHBIX 0
https://academy-
pactaopax content.apkpro.ru/lesson/2859ecO
2-8ecd-4cd8-8531-edad962608fh
HctunHbie pacTBOPHI: HACHIIIICHHBIE U 0 https://foxford.ru/wiki/himiya/pra




16

17

18

19

20

HEHACBIIIICHHbIE, PACTBOPUMOCTD.
Kpucrannoruapatst

kticheskaya-rabota-
vyraschivanie-kristallov

CriocoObIBBIpKEHUSIKOHIIEHTPAIIUHAPA
CTBOPOB

Pemenue 3a1a4 ¢ HCIOJIB30BaHUEM
HOHATHUH ""MaccoBas J0JIA
pacTBOpEHHOTO BellecTra',
"MoJIsIpHas KOHIEeHTparus"

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX BEIECTB

https://foxford.ru/wiki/himiya/ko
ntsentratsiya-rastvorov

https://foxford.ru/wiki/himiya/kla
ssifikatsiya-i-nomenklatura-
neorganicheskih-veschestv

Cucremarusanusg U 00001IeHne
3HAHUU I10 TEME

KonTponpsHas pabora mo Temam
"Crpoenue atoma. [lepnoanueckuit
3akoH H [lepuoanueckas cucrema
XUMHUYECKHUX 3y1eMeHToB J[. 1.
Menneneesa", "CrpoeHue BeniecTna.
Mmuoroo6pa3ueseriects"”

21

22

XUMHYECKHUE
peakuuu

Knaccudukamms Xummudaeckux
peaKkIuil B HEOPraHUYECKON U
OPraHMYeCKOW XUMHH. 3aKOH
COXpaHEHUs1 MaCChl BEUIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS SJHEPTUU
MpU XUMHYECKUX PEAKIIMIX

https://academy-
content.apkpro.ru/lesson/756372
22-d397-4bla-810a-
cc7bca9e8alc

TenoBbie 3¢ (HEKTHl XUMUYECKUX
peakuunii. Tepmoxummyeckue
YpaBHEHHUS

https://resh.edu.ru/subject/lesson/
2437/main/




23

24

Brruucnenus 1o ypaBHeHUAM
XUMHUYECKHUX PEaKIHN U
TEPMOXUMHUYECKUM YPaBHECHUAM

25

26

CKOpOCTh XMMHUYECKOHN peaklnH, e&
3aBUCUMOCTD OT PA3JIMYHBIX
dakropoB. Katanus u karaan3aTopsl

27

I'omorenHsIe reT€poOrcHHbICPCAKIINU

[TpakTuueckast padota Ne 1 mo Teme
"BiusiHue pa3nudHbIX GaKkTOpOB HA
CKOpPOCTbh XUMHYECKOU peakiuu"

https://academy-
content.apkpro.ru/lesson/0e41e56
8-0a2b-4605-bb92-35d1ab69f9ba

28

29

30

31

OO6patumMbie 1 HEOOpATUMBIEC PEAKIINU.
XUMHUYECKOE PABHOBECHE

32

[TpakTiueckast pabota Ne 2 o teme
"BiusiHre pa3nmUYHBIX (GaKTOPOB HA
M0JIO’)KEHUE XUMHYECKOTO
paBHOBecHs"

DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
CunpHbI€ U ClIa0ble AIEKTPOIIUTHI.
CrerneHpIucconanum

HNonnoe npousseaenue Boasl. Cpena
BOJHBIX PACTBOPOB.
Bonoponnsritnokaszarens (pH)
pacTBopa

I'maponus coneit. Peakuuu,
MPOTEKAIOIIKE B PACTBOPAX
AJIEKTPOIUTOB

I'maponns opraHU4ecKuX COEIMHEHUN

https://academy-
content.apkpro.ru/lesson/237cdb5
4-2787-4817-8330-
6e027b075645

https://resh.edu.ru/subject/lesson/
5912/start/




33

34

35

36

37
38

39

40

41

42

43

HewmeTtamsl

[IpaxTuueckas padora Ne 3 o reme
"XUMHUYECKHE peakiluu B pacTBOpax

3JIEKTPOJIUTOB"

OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. BaxxHeume OKuCIuTeNnu u

BOCCTaHOBHUTCIIN

MeTo/ 371eKTPOHHOTO (3I€KTOHHO-

MOHHOT0) Oananca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB

BCIICCTB

https://resh.edu.ru/subject/lesson/
3523/start/151161/

Pemenmnes aaav4pas3IM4YHbIXTUIIOB

P CHICHHUEC3a1a4YPa3 IMYHbIXTUIIOB

Cucremarusanusg U 00001IeHne
3HAHUHU 110 TeMe " XUMUYECKUE
peakuun"

KonTponbHas pabora no teme
"Xumuaeckue peakiuu'”

ITonoxxeHne HEMETAILIIOB B

HepI/IOI[I/I‘{eCKOﬁ CUCTEMEC XUMHUYCCKUX

anemenToB /I. 1. Menpaeneera u

OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckuecBoOUCTBAHEMETAIIOB

Annotponusi HeMeTaioB (Ha

npuMepe KUCiIoposa, cepsl, hocdopa

U yTIeposa)

BJ'IE[TOpOI[HLIC ra3bl

https://resh.edu.ru/subject/lesson/
5939/start/151320/

https://foxford.ru/wiki/himiya/all
otropiya

https://www.yaklass.ru/p/himija/
11-klass/kharakteristika-
nemetallov-




44

45

46

7269055/blagorodnye-gazy-
7276635/re-95bd0e78-5¢3e-
4d3a-b177-36b2fed44394

47

Bonopon: momydenue, pusndeckue u
XMMHUYECKHE CBOMCTBA. [ napuibl

["anmoreHsl: HaXOXACHHUE B IPUPOJIE,
CIOCOOBI MOJTyYeHHUsI, PU3NUECKHE U
XMMHYECKHUE CBOMCTBA

["anorenoBonopoabl. Baxknerue

Kucjaopoacoacpkanue COCAMHCHUA
TraJIOIrCHOB

48

JlaGopaTopHble U TPOMBIIIUICHHBIE
CIOCOOBI TOTyYEHUS TaJIOTEHOB.
[IprMeHeHre TaJoreHOB U UX
COEMHEHU I

https://resh.edu.ru/subject/lesson/
3119/main/

https://resh.edu.ru/subject/lesson/
2075/main/

49

[IpakTuueckas pabora Ne 4. Pemienue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anmorensr”

50

Kucnopon: mabopatopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTyYSHHS,
¢buznyecKknue 1 XuMUYECKHE CBONCTBA.
O30H. [IpuMeHeHneKuCIOpO1a N
030Ha

https://resh.edu.ru/subject/lesson/
2447/main/

51

OKCHUJIBI U TEPOKCHIBI

https://foxford.ru/wiki/himiya/os
novnye-soedineniya-
schelochnyh-metallov-i-ih-
svoystva

Pemennes aaavYpas3;IMIYHbIXTUIIOB




52

53

54

55

Cepa: Hax0XJIeHUE B PUPOJIE,
CIOCOOBI MOJTyYeHHsI, PU3UUECKHE U
XHUMHYECKHE CBOMCTBA

56

CepoBonopo, cynbhuabt
Kucnopozaconepxamme coetuHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
KHUCIIOThI

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
"Cepa u e€ coequHeHus"

https://resh.edu.ru/subject/lesson/
2434/main/

57

A30T: HaXOXKJACHUE B IPUPOJIC,
CHOCOOBI OTyYeHHS, PUIUIECKUE U
XUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

58

59

60

Kucnoponconepxanimue coequHeHUs
aszora. OcOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

61

[TpumeneHue a3oTa u ero
coeIMHEeHU. A30THBICYJOOPEHHUSI
®dochop: HaxOXKIEHHNE B IPUPOJIE,
CIocoObI OMyUYeHus!, PUINIECKUE U
xuMHu4deckue cBoiictBa. dochuap u
dochun

Oxkcunst pocdopa,
docdopcoaepxkamme kucnotel. Conu
dbocdopHOIi KHCTOTHI

[Ipumenenue pocdopa u ero
coenuHeHuil. ocopHbie ynodpeHus

https://resh.edu.ru/subject/lesson/
2078/main/

https://resh.edu.ru/subject/lesson/
2073/main/




62

63

64

65

66

67

68

69

70

71

72

Mertamibl

[IpaxTuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"A3zot u pochop u ux coenuHeHU"

Yraepoa: HaXOXKJICHHUE B IIPUPOJIE,
QIJIOTPONHBIE MOAU(UKALINY;
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE

https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/uglerod-soedineniia-
ugleroda-163475/re-28df6da6-
8e46-4344-9b2d-1694f2fff357

Oxkcup yrinepoaa(ll), okeun
yraepoaa(lV), yronbHas kucinora u eé€
COJH

https://resh.edu.ru/subject/lesson/
2072/main/

Pemenune3agaupa3miMuHbIXTUIOB
Kpemuuii: HaxoKJIeHHE B IPUPOJIE,
CIocoObI ONy4YeHus!, PUINYECKUE U
XUMHUYECKHUE CBOKCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHCJI0Ta, CUJIUKAThI

https://foxford.ru/wiki/himiya/kre
mniy

[IpuMeHeHre KpeMHHS U ero
coenuHeHui. CTEKII0, €ro MOJydYeHHe,
BHJIbI CTEKJIA

P CHICHUEC3a1aYPa3JINIHBIXTUIIOB

https://videouroki.net/video/28-
kriemnii-i-iegho-soiedinieniia-
silikatnaia-promyshliennost.htmi

Cucremarusanus 1 00001eHne
sgaguii o teMe "Hemeramninr"

KonTpomnpHas pabota mo Teme
"Hemertamisr"

IlonoxeHnne MeTaJjIoB B

HCpHOI[H‘ICCKOﬁ CUCTEMEC XUMHUYCCKUX
9JICMCHTOB.

https://foxford.ru/wiki/himiya/os
obennosti-stroeniya-i-svoystv-
metallov




Oco0eHHOCTUCTPOEHUANIEKTPOHHBIXO
00JI04eKaTOMOBMETAIIIOB

73

74

75

OO6mue ¢puznueckre CBOMCTBa
MeTasuioB. [IpuMeHeHre METaUIOB B
OBITY U TEXHHUKE

Cru1aBBIMETaIIIOB.
Koppo3zusmeramion

P CHICHHUEC3a1a4YPa3 IMYHbIXTUIIOB

https://resh.edu.ru/subject/lesson/
4961/conspect/

76

77

DNEKTPOXUMHUYECKUH Psifl
HanpspKeHui MetawioB. Oomrue
CIOCOOBI MOYYESHHS] METAJIJIOB

O6mmas xapakrepuctuka metamioB |A-
rpynmsl [leproandeckoit cucTeMbl
XUMHUYECKHX ieMeHTOB. Harpuii n
KaJIMii: IoJy4YeHne, pu3ndecKue u
XHUMHYECKHE CBOWCTBA, TPIMEHEHHE
MPOCTHIX BEIIECTB M UX COCTUHEHHUN

https://resh.edu.ru/subject/lesson/
3479/start/151187/

https://resh.edu.ru/subject/lesson/
1602/main/

78

OO01mmas xapakTepuCcTHKa METAIOB
IA-rpynmst [Tepuoanueckoi cucteMsl
XHMHYECKHX 3JIEMEHTOB. Marauii u
KaJIBIIWI: TTIOJTyueHue, Gu3sndeckue u
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUMN

https://resh.edu.ru/subject/lesson/
3124/main/

79

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHUS

https://www.yaklass.ru/p/himija/
11-klass/kharakteristika-
metallov-7200709/zhestkost-
vody-i-sposoby-ee-umensheniia-
7228154/re-51c02334-3f60-
4a55-9645-0965e51825de




80

81

AOMUHUH: TIOJTyYeHHUE, PU3HUCCKIE
U XUMUYECKHE CBOWCTBA, MPUMEHEHHUE

https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/aliuminii-i-ego-
soedineniia-174793

82

83

84

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHUA ATFOMHUHUS,
THIPOKCOKOMIUIEKCHI aTFOMHHUS, UX
pUMEHEHHE

https://resh.edu.ru/subject/lesson/
1604/main/

85

Pemenmnes aaav4pas3IM4YHbIXTUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertasuibl IJIaBHBIX OArpyIn”

OO01mas xapakTepuCcTHKa METAJIOB
no6ounbIx noarpynn (b-rpymm)
[Tepuoanyueckoit cucTeMbl
XUMHYECKHUX DJIEMEHTOB

https://resh.edu.ru/subject/lesson/
5814/start/151239/

86

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa u €ro COeIMHEHUN, X
IIPUMEHEHUE

https://resh.edu.ru/subject/lesson/
3534/start/

87

Baxueiire coeqMHEHNs] MapraHia.
Ilepmanranatr kanaus, ero
OKHCIIUTEIbHBIE CBOWCTBA

https://www.yaklass.ru/p/himija/
11-klass/kharakteristika-
metallov-7200709/khrom-
marganetc-7224312/re-38ccc500-
1b10-4286-9c81-1d0ce6fae999

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
JKeje3a M €ro COSTMHEHHIA.
[Tonydyenue u mpuMEeHEHUE CILIABOB
)KeJe3a

https://resh.edu.ru/subject/lesson/
1605/main/




88

89

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIH U €€ COSTMHEHUM, UX
MIPUMEHEHHUE

https://foxford.ru/wiki/himiya/str
oenie-i-svoystva-soedineniy-
medi-i-serebra

90
91

duznyeckre 1 XMMHUYECKHE CBOMCTBA
IIMHKA 1 €r0 COCTUHEHUM, NX
MIPUMEHEHUE.

' apOKCOKOMIIEKCHIIIMHKA

https://foxford.ru/wiki/himiya/str
oenie-i-svoystva-tsinka-i-ego-
soedineniy

92

JparoneHHbIe METAILIIbI

I[paroueHHHe KaMHH U MHUHCPAJIbI

93

94

[IpakTrueckast padora Ne 8. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTaiibl TOOOYHBIX OArpyII"”

95

P CHICHHUEC3a1a4YPa3 IMYHbIXTUIIOB

Kucnors! oprannueckue u
HEOPraHUYECKUE.

JIP 8 « B3anMojelicTBHE KHUCIIOT C
MeTaJJIaMm)y

https://resh.edu.ru/subject/lesson/
2055/main/

96

OcHoBaHMsI OpraHUYECKHEe U
HEOPraHUYECKHUE.
JIP 9 « Peakuus HeWTpanuzauum»

https://foxford.ru/wiki/himiya/klass
ifikatsiya-i-nomenklatura-osnovaniy

97

98

Connu.
JIP 10 « McnipiTanue pacTBOpOB CoJiel
WHIUKATOpaMI»

https://resh.edu.ru/subject/lesson/
2054/main/

TIP 9 «ITP Ne 5 KauecTBeHHBIE
peakIuy Ha KaTHOHBI U aHUOHBI»
O0o001IcHNE U CHCTEMATHU3aIINS
M3YYEHHOTO MaTepuaa o TeMe
"Meramib!"




99 Wrorosas kKoHTpoJbHAS paboTa 1
Ponb xuMuu B o0ecrieueHuu
10 YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA. 1
0 ITonsTHE O HAYYHBIX METOIAX
HCCIIENOBAaHUSA BELIECTB o ]
https://foxford.ru/wiki/geografiya
HaquLIe IMPUHIUIIBI OpraHu3aluu . . .
/zagriaznenie-okruzhaychei-
10 XUMHYECKOTO MPOU3BOJICTBA. .. . . .
1 sredi-i-ekologicheskie-problemi-
1 [IpombInIeHHBIE CITOCOOBI MOTyYeHUS
. chelovechestva
BaAXXHCHUIIINX BCUICCTB
10 XUMHYECKOe 3arpA3HCHUC
5 OKpPY’KaIOIIeH Cpelbl U €ro 1
IIOCICACTBU A
OBIIEE KOJIMYECTBO YACOB 10
I10 ITPOI'PAMME 2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknacce/ I'abpuensn O.C., Axkiponeproe o0rmiectBo «31aTenbeTBo
«IIpocsemenune»

* Xumus, 11 knacc/ T'abpuensia O.C., AkunoHepHoe o01mecTBo «M3maTenbeTBo
«IIpocsemenune»

tabmuupl: [leproanyeckas cuctema xumudeckux nemenToB J[. 1. Menneneesa, Tabnuma

PacTBOPUMOCTH, BHGKTpOXI/IMquCKI/Iﬁ pAa HAITPAKCHUA METAJIJIOB

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

INa6puensu O.C. IIporpamma kypca xumuu ais 8-11 kiaccoB 061eo0pa3zoBaTebHBIX
yupexaenuit /O.C. I'abpuensn. — 11-e uzn., nepepad. u gomn. — M.: JIpoda, 2021.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



