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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMs
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), npeacraBneHHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBaHusi ywamuxcs 10-11  kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KHU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
NOJIpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOIOJIATaIOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoll olecreynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHUE: NPHUHLMIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3Y4YeHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOHM arrectanud B (OpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUS XUMUU:



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

e JaéT NMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIYyeMOro
JUTSL U3YYCHHSI OTACIBHBIX 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 yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TAaKXKEe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe IO XHMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMusg» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIyOJEHHOTO U3Yy4YE€HHs HAlpaBlieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIIIyOJieHHe TEOpEeTUYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN palMOHATU3alUK 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 coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HA OCHOBE PACIIUPEHUS U YTIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  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 MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH 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 IMpeAMeTa B JAaHHOM Ccllydyae akleHT OyaeT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH 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
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
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), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 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 ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

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
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

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;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

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

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOINOIH30BAHUSA,
Pa3BUTUE DKOJIOTUYECKOU KYJIbTYPbI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBinenne o KilacCU(pUKALMKM OpraHuyYeckux BewiecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErUIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmylia, HOMEHKIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, oO1as GopMyia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIHMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienre 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amMuHOrpynmy. /JleficTBHe Ha TaJOr€HNpPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOJOPO/IOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJekya (Ha mpumepe
MeTaHoja W 3TaHosa). ['omosormyeckuil psa, oOmas ¢Gopmyna, H30OMepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NPENETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIaMH CIIMPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [eficTBHE 3TaHONIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHUS] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHMS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJyYeHUS U NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osrydeHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBA  QJIbJETUAOB U  KETOHOB:  pPEAKLUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALUM, PEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO paJuKaja.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTteny BbICIINX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XWMHUYECKHUE CBOMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U ANIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIINE M HEBOCCTAHABIMBAIOIIME AUcaxapuasl. I 'naponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEaKkius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuHcepeOpa(l) w  ruapoxcmmom  Mmemu(ll)), peaknms rmmepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE 3DUPBD».

A3oTcoaep:kaniue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obmas (opmynia, U30MepHsi, HOMEHKIaTypa U (U3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiIMsSHUE TPy aTOMOB B MoOJieKyJie aHuiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAeNbHbIE MPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKNCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCHEpUMEHTANIbHBIE METOJbl HW3YUYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalusi OEJIKOB MPU HArpeBaHUH, IIBETHBIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TcofepKalllue  OopraHuvyeckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE MOHSATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tomumepubie Matepuanbl. I[lmactmacchl  (MOJUATUIICH, MOJIUIPOIUIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

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,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHUS BEIIECTB W HX NPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMyJIbl OPraHMYECKOTO COCAUMHEHHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0JCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCThb, DHEPTHUS,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTrOMHBIX saep. XumMudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYPAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEpUOIAYECKOr0 3aKOHA W [leproanveckol CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHIBI XMMHWYECKON CBS3U: KOBAJICHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BonoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonsitue o nucnepcHeix cucreMax. MctuHHble pacTBOphl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM IPU XUMHUYECKUX peakiusix. Ternaobie 23pOEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIMk. XUMHUECKOe paBHOBecue. KoHncranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

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

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

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3yUYEHUE BIMSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. ITlomydyenue, ¢usndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxnaeHue B Mpupoje, CIOCOObI MOJMydeHUs, (U3UYECKHUE 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 TOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya00peHus.

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

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4yeHue, BUAbl CTEKIIA.

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

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

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



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

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

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

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

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

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

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX IMpEBpallCHUIL:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE LIMHKA U jK€Jie3a C pacTBOPAMM KHUCJIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U UX COCTUHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUHNBI OpraHu3alui XUMHUYECKOT0 IPOU3BOACTBA. [IpoMbIlIeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEW CpPEabl M €ro MOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

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



XWMHs THAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Ponbh xuMuu B
oOecrieuyeHn MUIIEBOM 0€301TaCHOCTH.

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

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

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

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUIA YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJLUTYPTUsl, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEIEHBl CIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE
OOyYaloIMMHUCA POCCUMCKOM TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHAI0; HAIMYHE MOTHUBALIUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU T[IOBEJEHUS;, HAIUYUE
IIPaBOCO3HAHUS, FKOJIOTHUYECKON KYJIbTYPbL; CHOCOOHOCTh CTABUTh LIEJIH U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD»  OTPaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATENILHON U TMPAKTUYECKON JESTEIbHOCTU
oOyuaronuxcs B MpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOyuaromuxcst B MpoIecce peanus3alu 00pa3oBaTeIbHON JESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIBHOCTH IIPU CO3JaHHUH
y4EOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJIHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YUEOHOU JEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEOUIO
OTE€YECTBEHHON XMMUH;



yBaXEHHUsI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh pe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATENbHBIX MOTHBOB B TOJYYEHUH H TMOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEJIECHUE M IIOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHWs C BEIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOro MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeSATETbHOCTH, OOINECTBEHHO TIIOJE3HOM, TBOPYECKOW W  JPYrUX BUJAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIEe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUUN M0 XUMHUHU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanu3anii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TMPUPONEC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpPOOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLUATIBHOW CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
OPUPOIHON cpelie, YMEHHsS TPOrHO3UPOBATH HEOJATONPHUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJM4yusl pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMM B IO3HABaTEJIbHOW, KOMMYHHMKATUBHON M COLIMAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KakK HayKd, OCO3HaHUs €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHWMHH JJIS COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHHCTHYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00ECIICeYeHUN
YCJIOBUM YCHENIHOTO TPY/a U KOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMOO0Opa30BaHNI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaabHOM
NEeSATEITbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBbIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe y4eOHbIEC NEeUCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PEryJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKIHOHAIbHON
TPaMOTHOCTH M COITHAIbHON KOMITETEHIIUU 00y4YaIOXCs;
CHIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

1) 6a30Bble JJOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEILHOCTU C MOCTABIICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUM M YCTaHABIMBAaTh MX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSTHS U1 OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCyXaAeHus (MHIYKTUBHbIC, JACIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B IMPOIEcCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJICIIbHBIE TIPEJICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKOH
peaKuuu — MpH PEIICHWH YYEOHBIX IMMO3HABATEIbHBIX W TMPAKTUYECKUX 3aj]ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPE/ICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4YaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KauyecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOJaTh 3a XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YyIbTAaTOB HCCIIETOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIENOBAaTENbCKOW UM MPOEKTHOU
NESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MNOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ay, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HaAy4HO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (OpM
peICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyJIMpOBaTh 3aMpPOChl U NPUMEHATH PA3JIMYHbIE METOJbI MPHU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ama4
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACTBa mpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe JeiCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UIeU, (DOPMYJIUPOBATH CBOM MPEI0OKEHUS
OTHOCHUTEJIHHO BBINTOTHEHUS MPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C NPE3CHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3Y4YaeMbIX BELIECTB, peaju3alii y4eOHOTO MPOEKTa, U (POPMYIHPOBATH BHIBOIbI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOojee
3¢ (}exTUBHBIN Ccrnoco0 HMX penieHust ¢ Y4YETOM TNOJIyYeHHsS HOBBIX 3HAHHMHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYHICCTBJIIATL CAMOKOHTPOJIb JACATCIIBHOCTH HAa OCHOBC CaMOaHallu3a H
CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs BKIIOYAIOT cHelUupUYEcKue
JUIs y4eOHOTOo npeaMeTa « XUMHUsD HayuHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACUCTBUIM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsIX, CBI3AHHBIX C XUMUEH. B
IPOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3Y4YCHHUS.



10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpPMHPOBAHHOCTh MPEACTABICHUI: O MeCT€ M 3HAYEHHH OPraHUYeCKO
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SHEPTETHYECKOU U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHUun PalMOHAIBHOTO
IPUPOAOIIOIL30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpuAu3alusi aTOMHBIX oOpOuTanel, HOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyiibl  (pa3BEPHYThIC, COKpallEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEpPbI, TOMOJOTMYECKHH psJl, TOMOJOIH, YTIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIllMEe OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(mepuogmueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalIeHUs DBHEPrUM TP XUMHUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKluil, TEePMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATETbHOCTH  YeJOBeKa, OOIMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

chOpMHPOBAHHOCTh YMEHHIA:



WCITIOJIP30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BCIIECTB;

COCTABJISITh YPaBHEHUSI XUMHYECKUX PEAKIMA U PACKPHIBATh UX CYUIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEJCTBOM  COCTABJICHHUS
AIIEKTPOHHOTO ©0anaHca JTUX pEaKIHi, peakuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX NOHHBIX YPaBHCHUIA;

U3rOTaBIMBATh MO MOJIEKYJI OPTaHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJIC)KHOCTh M3yUYECHHBIX
OPTraHWUYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKON
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (QopMalibACTUll, aleTaldbACTHI, alleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, ATbMUTHHOBAS KUCIIOTHI,
TVIMIWAH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWIMH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

chOpPMHUPOBAHHOCTh yMEHHUS ONPENENsATh BHJ XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- W T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa U CTPOCHUSI;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTIEBOAOPOJIOB, CIUPTOB, ajbJCTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXAY HHUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XHUMHYECKHUX PEAKIUi C MCIHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KpPAaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;



c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTENIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 0000IeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€W — NI M3YUYEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMynaM U ypaBHCHHUSAM XUMHYECKUX PEAKITUH C MCIOJBb30BaHUEM (DU3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKON
(GbOopMyJIBI BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSAM XUMHYECKHUX DJIEMEHTOB,
MPOIYKTaM CrOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BCIIECTB, MCIOIL30BaTh MOJYYCHHBIC 3HAHUS JIJIs1 IPUHATHS TPAMOTHBIX pEIICHUHN
po0JIeM B CUTYaINMsIX, CBSI3aHHBIX C XMMUECH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIydeHHEe W HU3YyYEHHE CBOMCTB OPraHUYECKHUX
BCIIIECTB, KAYECTBECHHBIE pEaKIMM YIJIEBOJOPOJAOB PAa3IUYHBIX KJIAaCCOB U
KHCIIOPOJICOICPKAIMNX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh IIEb HUCCIEAOBAHMS, WPEACTABIATh B pa3iIuyHON (dopme
pe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS, OKPYKAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJTM3UPOBaTh 1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (Hay4YHAs U y9eOHO-HAyJHAS
JaUTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(}OpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKaKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUH YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIIBHOTO MPUPOIOIOIH30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 370pPOBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIINe IOHATHUS — XUMHWYCCKUM OJJIEMCHT, aToM, SJIpO aTroMa,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbBIC OpOUTAIIH, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMS aToMa, TUOpHUAM3alis aTOMHBIX OpOuWTaleld, HOH,
MOJIEKYJIa, BAJEHTHOCTb, OJICKTPOOTPUIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAUINYECKAsl PpEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKOHN peakiuy, CKOPOCTh XUMUYECKOU PEakiMi, XUMUUECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU TPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX



peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIEPCHBIX CUCTEMAX;
dakToNOrnUecKue CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U 0O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE IMOHATHS MHPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHHS MCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY MJis
coctaBieHuss (GoOpMysT BEHIECTB M  YpPaBHEHUM  XHMMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XMMUYECKUE PEAKIIMH 10 PAa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH IJI KIAcCU(DHUKALINU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNUECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEePBOr0O—YETBEPTOTO MEPHOIOB
Ilepuonnueckoin  cucremsl  JI.M.  MeHnneneeBa,  uCHoOJb3ys  IOHSTHSA
«IHEPreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE U BO30YXKAEHHOE JIHEPTreTUYECKHUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JIEKTPOHHBIX 000JI0YEK;



chOPMHPOBAHHOCTh YMEHHW: XapakTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHME  CBOICTBA  BELIECTB  PA3IUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYyLIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

cOPMHPOBAHHOCTh yYMEHUS PACKpbhIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS );

cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapaKkTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE pPEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHUCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIMIBI XUMHYECKUX MPOU3ZBOJACTB; I1E€JIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHUN, HMMEIOIMX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HMU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuu; 3HA4YECHUS] BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIiMU;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJU BBIXOJA MPOIYyKTa peakiuu; OOBEMHBIX OTHOIICHHM
rasos;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUH  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHAWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3aMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 3afad no Ttemam «Metamey u  «Hemerammsy) ¢
cOOJII0IEHNEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (GOpMyJIUpOBaTh LEdb MCCICAOBAaHUSA, NPEACTaBISATh B
pas3nuuHOil (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
MocyJIol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOLIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIMACHOCTh
TOKCUYECKOT0 JEHCTBUSA HA UBBIE OPTaHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHbIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIN3UPOBATh XMMUYECKYI0 MH(pOpMaIUIO, IepepadbaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acos

JuaexkTpoHHbIe (LU(PpOBbHIE)

Ne i/m Konrposbuble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
. bu6mmoreka [JOK
[Ipenmer oprannyeckoit xumuu. Teopus
- https://m.edsoo.ru
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 8
M. Byriieposa bu6mmorexa POII _
https://resh.edu.ru/subject/29/10/
Hroro no pazneny 8
Pa3nea 2. Yriesogopoasbl
bu6mmoreka [JOK
21 [IpenenpHBIC YTIIEBOIOPOIBI — AIIKAHBI, 5 https://m.edsoo.ru
LIUKJIOAJIKAHbI bu6mmorexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
59 HemnpenenpHbie yrieBoOPOIbI: alTKEHBI, 14 1 https://m.edsoo.ru
aIKaguEeHBI, aJIKUHBI bubmmorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
https://m.edsoo0.ru
2.3 ApoMaTudecKue yriieBoAOPO bl (apeHBI) 8 Bubmorexa POIII
https://resh.edu.ru/subject/29/10/
54 [IpupoaHbie ICTOYHUKH YTJIIEBOAOPOIOB U 4 bubmuorexka [JOK
' ux rnepepaboTka https://m.edsoo.ru




bubmuorexa POII
https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK
2.5 [aIoreHITPOU3BOIHBIE YTIEBOIOPOIOB 4 https://m.edsoo.ru
' p A YHICBOROPOA Bbubmmorexa POIII
https://resh.edu.ru/subject/29/10/
Htoro no pazneny 35

Pa3znen 3. Kuciiopoaconep:kauiue opranudeckue coeJuHEeHHsI

bubmuorexka [JOK
https://m.edsoo.ru
3.1 Cnuptel. Genon 11 Bubmorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
KapOoHunbHbIe COeMHEHUS: allbACTUIbI U ]
https://m.edsoo.ru
3.2 keToHbl. KapOoHOBbIE KUCIOTHL. ClI0KHBIE 21
» K« bubnuorexa POIII
upbl. JKupsr .

P P https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
https://m.edsoo.ru

33 Y TIeBOMH o bubmmoreka POIII
https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainue opraHuyecKkue coe{uHeHust
bu6mmoreka [JOK
https://m.edsoo0.ru
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 Bubmorexa POIII

https://resh.edu.ru/subject/29/10/




Hroro no pazgeny 12

Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
bubmuoreka [JOK

5.1 BBICOKOMOJIEKYIISIPHBIE COSAMHEHHUS 6 https://m.edsoo.ru

' YIp A Bubnuorexa POIII
https://resh.edu.ru/subject/29/10/

Hroro mo pazneny 6

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (HU(POBbHIE)

Ne i/m Konrposbusie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii Bu6morexa IIOK
11 3akoH U [lepuoanyeckas cucrema 9 https://m.edso0.ru
' XUMHYECKHX 3eMeHTOoB /1. H. bubmuorexa POII
MeHneneesa https://resh.edu.ru/subject/29/11/
bubmuoreka [JOK
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 https://m.edsoo.ru
' BEILIECTB bubmuoreka POIII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
https://m.edsoo.ru
1.3 X 19 1 3
MMUYECKHE PEaKIINI Bunorexa POLII
https://resh.edu.ru/subject/29/11/
Hroro o pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmorexa [JOK
https://m.edsoo.ru
2.1 H 1 1
eMETAILIbL 3 3 bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
bu6mmoreka [JOK
https://m.edsoo.ru
2.2 M 23 1 2
CTaIbl bubmuorexa POII
https://resh.edu.ru/subject/29/11/
Hroro no pazneny 54




Pa3zgen 3. XuMus u :Ku3HbL

bu6mmoreka [JOK
31 MeToapl MO3HAHUS B XUMUH. XHUMUS U 9 https://m.edso0.ru
' KH3Hb Bbubmunorexa POIII
https://resh.edu.ru/subject/29/11/
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos 1 3 o
ara JIEKTPOHHBIE HH(POBBIE
Ne n/m Tema ypoka Koutpoabusie  IIpakTuueckue P P
Bcero U3yueHusi  o0pa3zoBaTebHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaUeHNE OPraHUYECKON bubanoreka IIOK
1 XUMHMH, TIPEICTABICHUE O L https://m.edsoo.ru
MHOT000pa3uH OPraHHYECKHUX bubnuorexa POIII
COC/TMHEHHU https://resh.edu.ru/subject/29/10/
DIIEKTPOHHOE CTPOEHHE aTOMa bubmuoreka [JOK
5 yriaepoza (OCHOBHOE U BO30YKIEHHOE L https://m.edsoo.ru
COCTOSIHUS). BajleHTHBIE BO3MOKHOCTH bubmuorexa POII
aTroma yriepoaa https://resh.edu.ru/subject/29/10/
Xumuyeckast CBs3b B OPraHUIeCKUX bubimoreka IIOK
3 COeTUHEHHUIX. MeXaHU3MbI 1 https://m.edsoo.ru
00pa3oBaHMs KOBAJICHTHOM CBSI3H, bubmuoreka POIII
CriocoObI pa3pbiBa CBsi3eH https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
4 Teopus CTPOEHHsI OPraHUYECKUX 1 https://m.edsoo.ru
coenunenuii A. M. Bytieposa bubmuorexa POII
https://resh.edu.ru/subject/29/10/
Buasl u3omepun: cTpyKTypHas, bubmmoreka IIOK
5 HPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 https://m.edsoo.ru
3¢ dEKTH B MOJIEKYJIaX OPraHHYECKHUX bubmuorexa POII
COCAMHCHHIT https://resh.edu.ru/subject/29/10/
Ipencrasienue o KIacCUGUKAITNH U bu6mmoreka [JOK
6 CUCTEMATUYECKask HOMEHKJIATYpa 1 https://m.edsoo.ru
(IUPAC) oprann4eckux BELIECTB bubnmuotexa PO




https://resh.edu.ru/subject/29/10/

10

11

12

13

Knaccudukanms peakuuii B
OpraHUYeCcKON XUMHUU

Cucremaruzanys 1 0000IEHIE 3HAHNI
10 TEME

AJKaHBI: TOMOJIOTHYECKUHN psijI, 001Ias
(dbopmya, HOMEHKJIATypa U H30Mepus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJT

du3nUecKue 1 XUMHYECKIE CBOMCTBA
aJIKaHOB

Haxoxnenue aikaHoB B IpUPOIE.
Crioco0bI oTy4YeHHs 1 IPUMEHEHE
AJIIKaHOB

Hukmnoankansl: obmas Gopmya,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOCHHS U XUMHIESCKHX
CBOWCTB, CLIOCOOBI MTOJTyYEHUS U
MpUMEHEHUE

Pemrenue pacuéTHeix 3a1a4 HA
OTIpe/IeTICHIE MOJIEKYJIIPHON (hOPMYJIBI
OpPraHUYECKOro BEIIECTBA IO

bu6mmoreka [JOK
https://m.edsoo.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK
https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
https://m.edsoo.ru
bu6nmuorexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
https://m.edsoo0.ru
bubnmuorexa POII
https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
https://m.edsoo.ru
but6mmorexa POII




MAaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIHX B €r0 COCTAB.
CucreMatusanus ¥ 0000IeHIEe 3HAHUI
10 TEME

https://resh.edu.ru/subject/29/10/

AJKEHBI: TOMOJIOTHYECKHI s, 00IIast

bu6mmoreka [JOK
(hopMyIia, HOMEHKJIATYpa, SICKTPOHHOS https://m.edso00.ru
14 1 TIPOCTPAHCTBEHHOE CTPOCHHE
bubnunorexa POIII
MoseKyl. CTpyKTypHas U HUC-TPaHC- ) )
H30MepHs! ATKCHOB https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK
15 du3MYeCKUe 1 XUMUIECKUE CBOWCTBA https://m.edsoo.ru
ankeHoB. [IpaBuio MapkoBHUKOBa bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bubmuorexka [JOK
16 Crioco0blI TIOTYYeH s U IPUMEHEHHE https://m.edsoo.ru
AJIKCHOB bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
[IpakTnueckas padora Ne 1 o reme )
https://m.edsoo.ru
17 "TlonyuyeHue 3TUICHA U U3yYEHUE €ro
o bubmuoreka POIII
CBOHMCTB ;
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
Pemenue pacu€THbIX 3a1a4 HA .
18 i b https://m.edsoo0.ru
OIpeACICHUEC MOJICKYJIAPHON (DOPMYJIbL
pedt Y Py bubnmnorexa POIII
OpPraHruvYecCKOro BEIeCTBa A
https://resh.edu.ru/subject/29/10/
A ) bubmmoreka [IOK
. JIKAAUCHBI: CONIPAKCHHBIC, https://m.EdSOO.rU
HU30JIUMPOBAHHBIC, KYMYJIMPOBAHHBIC.
P YMYIHP bubnmorexa POIII

OC0OEHHOCTH JIEKTPOHHOTO CTPOCHHUS

https://resh.edu.ru/subject/29/10/




XUMHUYECKUE CBOMCTBA CONMPSIKEHHBIX

bubmuoreka [JOK
https://m.edsoo.ru

20 JIMEHOB bubnuotexa PO
https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK

21 Crioco0bl IOy YeHUsT ¥ IPUMEHEHUE https://m.edsoo.ru

AJIKaINCHOB bubmuorexa POII
https://resh.edu.ru/subject/29/10/
AJKHWHBL: TOMOJIOTHYECKUN psijI, 001Ias bubnnoreka [IOK
92 (opMyJ1a, HOMEHKIIATYpa, INEKTPOHHOE https://m.edsoo.ru
U POCTPAHCTBEHHOE CTPOCHHE bubnuotexa POII
MOJICKYI, PU3HIECKHE CBOHCTBA https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK

23 XUMHYEeCKHE CBOMCTBA aJIKHHOB https://m.edsoo.ru
bu6mmotexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK

24 KadecTBEeHHBIE PEAKIIMK HA TPOMHYIO https://m.edsoo.ru

CBSI3b bu6mmotexa POII
https://resh.edu.ru/subject/29/10/
bub6mmoreka [JOK

25 Crioco0bl IOy YeHH s ¥ IPUMEHEHUE https://m.edsoo.ru

AIKWHOB bu6mmorexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK

26 Perienue 3a1a4: pacyéThl 10 https://m.edsoo.ru

YPABHEHUIO XUMUYECKOU peakiuu Bubmuorexa POIII
https://resh.edu.ru/subject/29/10/

27 Cucremarusanus 1 0000LUeHUE 3HAHUN bubmuoreka [JOK




10 TCMC

https://m.edsoo.ru
but6mmorexa POII
https://resh.edu.ru/subject/29/10/

ApEHBI: TOMOJIOTHYECKUN PsiT, 001Iast

bubmuorexa [JOK
(opwiyna, HOMEHKAATY P2, https://m.edsoo.ru
28 DJICKTPOHHOE U MPOCTPAHCTBEHHOE
bubnuoreka POIII
CTpOEHHE MOJIEKYJI OEH30J1a 1 TOIY0JIa, _ .
HX H3HICCKHE CBOMCTBA https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK
29 XHMUYECKHE CBOMCTBA APEHOB: https://m.edsoo.ru
peaKkiiy 3aMeIIeHHs bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK
XUMUYECKUE CBONCTBA APEHOB: .
https://m.edsoo.ru
30 pCaKkuun NpuCoOCANHCHUS, OKUCIICHUC
bubnuorexa POIII
rOMOJIOroB OeH30I1a ;
https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK
31 OCo0EHHOCTH XUMUYECKUX CBONCTB https://m.edsoo.ru
cTUpOIa bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
) bubmmoreka [IOK
” Pewenne pacuérHeIx 3a1a4y Ij&:b https://m.eds00.ru
OIpeACICHUEC MOJICKYJIIAPHON (DOPMYJIbL
pedt yP Py bubnmnorexa POIII
OpPraHruvYecCKOro BEIeCTBa A
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
33 Crioco0bl TIOJTyYEHH s ¥ IPUMEHEHUE https://m.edsoo.ru
apeHoB bubnuotexa POIII
https://resh.edu.ru/subject/29/10/
34 I'eneTHueckas CBSI3b MEXITY bu6mmoreka [JOK




Ppas3IMYHbIMHA KJIaCCaMU YIJIEBOAOPOAOB

https://m.edsoo.ru

bubnuoreka POIII
https://resh.edu.ru/subject/29/10/
) bubmunorexa LIOK
PaC‘-IeTI?‘I 10 YPABHEHUSIM XUMHUYECKHX https://m.edso0.1u
35 peakruii. CuctemMaTH3aIus 1
000011IeHIe 3HAaHU TI0 TeMe buGmiorexa POIII .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK
36 [Tpupousiii ra3. [TonyTHbe HEPTAHBIE https://m.edsoo.ru
raspl bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
37 KaMeHHbIH yrosb U MPOLYKTHI €10 https://m.edsoo.ru
nepepaboTKH bubnuotexa POII
https://resh.edu.ru/subject/29/10/
. bubnunorexa [IOK
B | Timmencwne sporyros mepepabores hips://m.edsoo.ru
HedyH bubnuotexa POII _
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
39 [eHeTHYECKAS CBSI3b MEKILY https://m.edsoo.ru
Pa3IUYHBIMU KJIACCAMHU YTIIEBOJIOPOIOB bu6mmorexa POII
https://resh.edu.ru/subject/29/10/
[a10reHONPOM3BOIHbIE bub6mmoreka [JOK
40 YTJIEBOIOPOIOB: 3JIEKTPOHHOE https://m.edsoo.ru
CTPOEHUE; PEAKIIUU 3aMEIICHUS Buommorexa POIII
rajoreHa https://resh.edu.ru/subject/29/10/
a1 JeiicTBue 1ienoveii Ha bubnmoreka [JOK

TaJIOTCHIIPOU3BOJHEIC.

https://m.edsoo.ru




BzauMmoeiicTBre qUraoreHaaKaHoB ¢ bubnmnorexa POIII
MarfieM U [IUHKOM https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
4 CucremaTusanus 1 0600IIEHNE 3HAHUMI https://m.edsoo.ru
o paszaeny "YrieBomxopoasr” bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
43 KontposnbHas pa6ora 1o teme https://m.edsoo.ru
"VriaeBoaopos” bubnmorexa POIII
https://resh.edu.ru/subject/29/10/
IIpenenbHbIE OAHOATOMHBIE CIIUPTHI: Bu6morexa [OK
TOMOJIOTHYeCKuil psiz, oOmmast popmya, https://m.eds00.ru
44 CTPOCHHE MOJIEKYII, H30MEPHS, Eu 6JI.I/IOT.eKa P3.I_H
HOMEHKJIATypa, KITacCU(pUKAIIHS, _ .
(usHYCCKHe CBOMCTEA https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK
45 XUMHUYECKUE CBOWCTBA MPEIETBbHBIX https://m.edsoo.ru
OJIHOATOMHBIX CITUPTOB bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
46 Crioco0bl IOy YeHHUs. ¥ IPUMEHEHUE https://m.edsoo.ru
OJTHOATOMHBIX CITUPTOB bubmmoreka POIII
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
[IpocTeie 3puphl: HOMEHKIIATYpa H https://m.eds00.ru
47 u3omepus, OCO6C‘I:IHOCTI/I GuznuecKux u Eit 6J'I.I/IOT.eKa PS.IH
XUMHUYECCKUX CBOUCTB .
https://resh.edu.ru/subject/29/10/
48 MHOro0aTOMHBIE CITUPTHI: bu6mmoreka [JOK

OTUJICHIJIMKOJIb U TNIMHCPUH, UX

https://m.edsoo.ru




(bu3HUECKre U XUMHIECKHE CBOMCTBA bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK

Crioco0bl Oy YeHUs. ¥ IPUMEHEHUE https://m.edsoo.ru

49 MHOT'0aTOMHBIX CITUPTOB bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK

50 i@);{l;fe:cc;f; ziggchizz.elﬁl)ifl;lmocm https://m.edsoo.ru

detiona bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK

51 Xumuyeckre CBOUCTBA (heHoa https://m.edsoo.ru
bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK

52 Crioco0bl TIOTYYeH s U IPUMEHEHHE https://m.edsoo.ru

¢enomna bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK

3| onmcpmenmnn: s o one hips//m.edsoo.ru
bubmuorexa POII

"Cruptsl ¥ penonst" .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK

54 Cucremaruzaius 1 0000IeHIe 3HaHUH https://m.edsoo0.ru

0 TeMe bubmuorexa POII
https://resh.edu.ru/subject/29/10/

AJIbIETHIIbI U KETOHBI: 3JICKTPOHHOE bubmoreka [IOK

55 CTpOEHHE KapOOHUIILHOM TPYIIIIbL; https://m.edsoo.ru

TOMOJIOTHYECKHE PSIBI, 00IIIast Bbubmmorexa POIII




(hopMmyIa, I30MepHsl © HOMEHKIIATypa

https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
56 AnbIEruIbpl U KETOHBL: (PU3NIECKHE https://m.edsoo.ru
CBOMCTBA; PEAKIUH IIPHUCOEIUHEHUS bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
57 Peakuyu OKMCIIEHHS U KA9ECTBEHHBIE https://m.edsoo.ru
PEaKIMH albJICTHI0B U KETOHOB bubnuorexa POIII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
53 CrocoOblI TTOJTYYEHHs allbETHIOB 1 https://m.edsoo.ru
KETOHOB bubnuorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
5 | sapbonom racroms, ooobentocT htps:fim.edsoo.ru
CTPOCHHS HX MOJICKYJI bubmmorexa P .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
W3omMepust 1 HOMEHKIAaTypa https://m.eds00.u
60 KapOOHOBBIX KHCIIOT, X (PU3NIECKHE
cBOCTE bubnunorexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
61 XuMuYecKre CBONCTBA Mpe/IeibHbIX https://m.edsoo.ru
OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
Oco0eHHOCTH CBOMCTB MYpPaBbHHO https://m.eds00.ru
62 KHCIIOTEL. MHOr000pa3ue KapOOHOBBIX Eu6mmorexa POIII

KHUCJIOT

https://resh.edu.ru/subject/29/10/




Oco0EHHOCTH CBOMCTB: HENMPEICTHHBIX

bu6mmoreka [JOK
¥ aQpOMATHYCCKUX KapOOHOBBIX, )
https://m.edsoo.ru
63 TKapOOHOBBIX, THAPOKCHKapOOHOBBIX
bubnuoreka POIII
KUCIOT. [Ipe/icTaBuTeNH BBICIIHX _ .
KapGOHOBBIX KHCIOT https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
64 [TousiTHE 0 MPOM3BOIHBIX KAPOOHOBBIX https://m.edsoo.ru
KHUCIIOT bubnuotexa POILI
https://resh.edu.ru/subject/29/10/
bubmuorexka [JOK
65 Croco0blI OTyYeH s U IPUMEHECHHE https://m.edsoo.ru
KapOOHOBBIX KHCJIOT bubnuotexa POILI
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
CnoxHbIe 3 UPbI; TOMOJIOTHYCCKHIA .
66 Suas ¢ https://m.edsoo.ru
si1, 001ast hopmyia, H30MEpHs |
PAA, 0B Py, P bubanorexa PO
HOMEHKJIATypa .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
67 du3UYeCcKUe 1 XUMUIECKUE CBOWCTBA https://m.edsoo.ru
3¢upos bubmuoreka POIII
https://resh.edu.ru/subject/29/10/
Pemenwne pacu€THBIX 33a1a4: 110 bu6mmorexa [IOK
68 YPABHEHHUIO XMMHIECKON peaKiliu, Ha https://m.edsoo.ru
OIpeIeIEHHE MOJIEKYIIIPHON (OPMYIIbI bubmuorexa POII
OPraHUYEeCKOro BEIIECTBA https://resh.edu.ru/subject/29/10/
I[Mpaktuyeckas pabora Ne 3. Penrenue bubmmnoreka LIOK
60 SKCMIEPUMEHTAIBHBIX 32/1a4 10 TEME https://m.edsoo.ru
"KapGoHOBBIE KUCITOTHI. CII0XKHBIE bubnuorexa POII

3¢upsr"

https://resh.edu.ru/subject/29/10/




JKupsr: crpoenne, hu3ndecKue u

bubmuoreka [JOK
https://m.edsoo.ru

70 XMUMHYECKHE CBOMCTBA (THIPOITH3) bubnuotexa PO
https://resh.edu.ru/subject/29/10/
5 5 bubmuorexa [JOK
Oco0EHHOCTH CBOMCTB >KHPOB, https://m.eds00.ru
71 colepKaIInX OCTaTKH HETPEACTbHBIX
bubnunorexa POIII
KUPHBIX KUCIOT. JKupsl B mpupoe .
https://resh.edu.ru/subject/29/10/
MpbIa KaK COJH BBICIIUX KapOOHOBBIX bubimoreka IIOK
22 KHUCJIOT, UX MOIOIIee AeiicTBHE. https://m.edsoo.ru
[ToHsITHE O CHHTETUYECKHX MOIOIIHX bubnuotexa POII
cpeactax (CMC) https://resh.edu.ru/subject/29/10/
. bu6mmoreka [IOK
. €HETHYECKas CBA3b YIJIEBOIOPOIOB U https://m.edso0.ru
KHCIIOPOJICOIEPIKAIINX OPraHHYECKUX
POACOACPAATIIN OP bubnuotexa POII
BEIIECTB .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
24 PacuéThl 110 ypaBHEHUAM XUMUYECKUX https://m.edsoo.ru
peaximii bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bub6mmoreka [JOK
75 Cucremaru3anus 1 0000ICHAE 3HAHU https://m.edsoo.ru
0 TeMe bubnuotexa POIII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
. OO6mias ;apamepncmxa yFJ‘I(eBO}_IOB n https://m.eds00.ru
KJIacCu(uKanus yriieBoaoB (MOHO-, U~
8 HIVE YTIEROA A bubmuorexa POIII
H TIOJTUCAXAPHUIBI) .
https://resh.edu.ru/subject/29/10/
77 Momocaxapupl: (pU3HUECKUE CBOWCTBA bubnmoreka [JOK




1 HaXOXKICHUE B TIPUPOJIC

https://m.edsoo.ru

bubnuoreka POIII
https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK
78 [IpuMeHeHu e TIFOKO3bI, €€ 3HAUEHHE B https://m.edsoo.ru
MKHM3HEIEATENLHOCTH OpPraHi3Ma bubmuorexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [IOK
p | B oo vnen
[NpUMEHEHHE JUCAXAPUIOB bubmorexa POLI .
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
B0 aspovonersn, oo ntps:f/m.edsoo
XUMHNUYECKHEC CBOﬁCTBa, IMPUMEHCHUEC BH6HHOTeKa Pam .
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
81 [NonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru
bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
82 Ezﬁleeaﬁeﬁg:zqgilzxjiizz I;;OHyKTa https://m.edsoo.ru
PEaKIUu OT TEOPETHIECKH BO3MOKHOTO bubmmorexa PIII .
https://resh.edu.ru/subject/29/10/
bub6mmoreka [JOK
83 Cucremaruzanus 1 0000IeHIe 3HAHUH https://m.edsoo0.ru
10 pasjeny bubmuorexa POII
https://resh.edu.ru/subject/29/10/
84 KoHnTposbHas paboTa 1o Teme bubnmoreka [JOK

"Kucnopoaconepkaine opraHuIecKue

https://m.edsoo.ru




coequHeHns"

bubmuorexa POII
https://resh.edu.ru/subject/29/10/

bubmuoreka [JOK
g | et oo
HOMEHKIIATypa 1 pU3HYECKUE CBOWCTBA bubmoreia PIII .
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
36 XuMHUYECKUE CBOWCTBA anupaTHIeCKuX https://m.edsoo.ru
aMHHOB bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [JOK
AHUWITMH: CTPOCHUE AaHUIIUHA, )
87 0Cc00EHHOCTH XUMHUYECKIX CBOHCTB https://m.edsoo.ru
A bubnuotexa POII
https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
88 Crioco0bl TIOTYYeH s U IPUMEHEHHE https://m.edsoo.ru
anmudaTHIeCKUX aMUHOB bubmuorexa POII
https://resh.edu.ru/subject/29/10/
AMUHOKHUCIIOTHI: HOMEHKJIAaTypa u bubanoreka IIOK
89 uzomepus, GPU3MIECKHE CBOUCTBA. https://m.edsoo.ru
Ot€esbHbIE IPEACTABUTEIH 0L Bbubmmorexa POIII
AMHUHOKHCIIOT https://resh.edu.ru/subject/29/10/
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, bubmmoreka [IOK
90 UX OHOJIOTHYECKOE 3HAYCHHE https://m.edsoo.ru
aMuHOKUCIOT. CHHTES M THIPOIIU3 bubmuorexa POII
TENTHI0B https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
o1 Benku kak mpUpOAHBIC TOTMMEPHI; https://m.eds00.ru

CTPYKTYpBI OCIIKOB

Bbubaunoreka POII




https://resh.edu.ru/subject/29/10/

bu6mmoreka [JOK
92 XuMHUYECKUE CBOICTBA GENKOB https://m.edsoo.ru
bubnmorexa POIII
https://resh.edu.ru/subject/29/10/
A3oTcoaepKalue reTepolruKInIecKue bu6moreka LIOK
93 coenuHenns. HyKIeMHOBbIE KMCIOTHI: https://m.edsoo.ru
COCTaB, CTPOCHHE U OHOJIOTHYECKAsT bubnuotexa POII
posb https://resh.edu.ru/subject/29/10/
[IpakTuueckas padora Ne 4, Perenue bu6moreka LIOK
94 SKCIIEPUMEHTAIBHBIX 33124 [0 TEME https://m.edsoo.ru
" A30TCO/IepKAINE OPTaHUICCKHE bubnuorexa POII
COCIIMHCHH" https://resh.edu.ru/subject/29/10/
[Tpaxtuueckas pa6ora Ne 5. Perierne bubmorexa [IOK
95 SKCIIEPUMEHTAIIBHBIX 33124 [0 TEME https://m.edsoo.ru
"Pacro3HaBaHue OPraHUYECKHX bubnuorexa POII
COC/IMHEHHH" https://resh.edu.ru/subject/29/10/
bu6mmoreka [JOK
KonTponbHas pabota o Teme )
96 " A30TCOIEpKALINE OPTAHUYECKHE https://m.edsoo.ru
coemHenus” bu6mmorexa POII _
https://resh.edu.ru/subject/29/10/
OCHOBHBIE TOHATHUS] XUMHUU bubmuorexa [JOK
97 BBICOKOMOJICKYJSIPHBIX COCIMHEHHH 1 https://m.edsoo.ru
METOJIBI KX CHHTE3a —IIOJIMMEPU3AIIHS bubmuorexa POII
1 [IOJTMKOH/ICH AU https://resh.edu.ru/subject/29/10/
bu6mmorexa [IOK
08 [TnactMaccel. YTunmM3amus u https://m.edsoo.ru
nepepaboTKa IIACTHKA bubmuorexa POII

https://resh.edu.ru/subject/29/10/




DnacToMephl: HaTypaTbHBIH

bubmuoreka [JOK
https://m.edsoo.ru

99 1
CHHTETHYCCKHE KayuykH. Pe3nHa bubnuotexa PO
https://resh.edu.ru/subject/29/10/
bubmuorexa [JOK
BosokHa: HaTypaibHbIE, https://m.edso0.1u
100 HCKYCCTBEHHBIE, CHHTETHYECKHE. 1 T '
bubnunorexa POIII
HOHI/IMCpI)I CII€MaJIbHOT'O Ha3HAYCHUA A
https://resh.edu.ru/subject/29/10/
Ipaktudeckas padota Ne 6. Pemenne bubaunorexa LIOK
101 SKCIIEPUMEHTAIIBHBIX 337124 [0 TEME 1 https://m.edsoo.ru
"Pacrio3HaBaHue IJIaCTMACC U bubnmorexa POIII
BOJIOKOH" https://resh.edu.ru/subject/29/10/
0606 bubmmorexa [IOK
0 OOIIEHHE ¥ CUCTEMATH3AIHS ) https://m.edsoo.ru
?3y‘leHHOFO MaTepuaa 1o TeMme ) Eubmiorexa PLLL
BBICOKOMOJIEKYIISIPHBIE COEIMHEHUSI _ .
https://resh.edu.ru/subject/29/10/
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPO'PAMME




11 KJIACC

N Tema ypoka KoanuecTBO yacoB 1 3 b
o ara JIEKTPOHHBIE HU(POBLIE
Kontposbubie  IIpakTHuyeckue P Hep
n/n Bcero paGoTH: paGoTH: H3y4YeHHs1  00pa3oBaTeJbHbIE PeCyPChI
Atom. CocTaB aTOMHBIX SI7EP. bubmuorexka [JOK
1 Xumuueckui neMeHT. U30Tomnbl 1 https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru/subject/29/11/
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€EK bubmuoreka [JOK
5 aTOMOB, KBAHTOBBIE UHUCIIA 1 https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru/subject/29/11/
Kitaccudukarnms XUMAYECKHX JIEMEHTOB bubnuotexa [JOK
3 (s-, p-, d-, f-onementnr) 1 https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru/subject/29/11/
PacripeiesieHre 3J€KTPOHOB [0 aTOMHBIM bu6mmoreka [JOK
4 opouTaIM 1 https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru/subject/29/11/
DNeKTpOHHbBIE KOH(PUTYPALH aTOMOB bubnuotexa [JOK
5 SIIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo.ru
COCTOSIHMH bubmuoreka POII
https://resh.edu.ru/subject/29/11/
DJIEKTPOHHBIE KOHPHUTYPALMH HOHOB. bubmuorexa [JOK
6 DIIEKTPOOTPHIIATENLHOCTh 1 https://m.edsoo.ru
Bbubaunorexa POII
https://resh.edu.ru/subject/29/11/
[Tepunonnueckuii 3axkoH u Ilepuonnueckas bu6mmoreka [JOK
7 crucTeMa XMMHUYECKUX dneMenTos J1. U. 1 https://m.edsoo.ru
MeHnieneeBa, CBSI3b C COBPEMEHHOU Bbubmmorexa POIII




TEOpHel CTPOEHHS aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH N3MEHEHHS CBOHCTB Buoauorekxa ]_[OK
8 XUMHYECKUX IIEMEHTOB U 00Pa3yeMbIX https://m.edsoo0.ru
HMH MIPOCTHIX M CIOKHBIX BEIIECTB I10 bubanoreka POII
rpyIIam 1 IepUo1amMm https://resh.edu.ru/subject/29/11/
Cucremarusaiys ¥ 0000IIeHIEe 3HAHUI bubnmoreka [JOK
9 10 TeMe https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
Buasr xumudeckoii cBsa3u. MexaHu3Mbl bubmmoreka [JOK
10 00pa3oBaHKs KOBAIEHTHOM CBA3M. https://m.edso0.ru
Bonopoanas cBsizb. MeXMOIEKYISIPHBIC bubmuorexa POII
B3aUMOJICHCTBHUS https://resh.edu.ru/subject/29/11/
BaieHTHOCTE U BaJICHTHBIC BO3MOKHOCTHU Buoauorekxa ]_[OK
1 aroMoB. CBSI3b DJIEKTPOHHOU CTPYKTYPBI https://m.edso0.ru
MOJIEKYJI C KX TEOMETPHYECKUM bubaunorexa POII
CTpOEHHEM https://resh.edu.ru/subject/29/11/
IMpecTaBiaeHust O KOMIUICKCHBIX bubnuotexa [JOK
12 COEIMHEHHUSX: COCTAB H HOMEHKIIATYpa https://m.edso0.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
BemectBa MoJIEKYJISIPHOTO U bubnunoreka [IOK
13 HEMOJIEKYJIIPHOTO CTPOEHUs. THUIIbI https://m.edsoo.ru
KPHCTAJUTMYECKUX PEIIECTOK M CBOICTBA bubnuotexa POIII
BELIECTB https://resh.edu.ru/subject/29/11/
[MoHsITHE O IUCTIEPCHBIX CHCTEMAX. bubnmoreka [JOK
14 I[IpeacTaBieHye O KOJLIOUMIHBIX https://m.edso0.ru
pacTBopax bubmuorexa POII
https://resh.edu.ru/subject/29/11/
VIcTHHHBIE paCTBOPHI: HACBIIIEHHBIE U Bbubnuorexa LIOK
15 HEHACHIIIEHHBIE, PACTBOPHMOCT. https://m.edsoo.ru
Kpucrammoruapatsrl bubnmorexa POIII




https://resh.edu.ru/subject/29/11/

Crioco0bI BBIpKEHHUS KOHIIEHTPAIIMH bubnmoreka [JOK
16 pacTBOpoB https://m.edsoo.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
Perirenue 3a1a4 ¢ HCMONBb30BAaHUEM bubmuoreka [JOK
17 HOHATHH "MaccoBast 1011 PACTBOPEHHOTO https://m.edso0.ru
BemiecTBa", "MOJISIpHAst KOHIIEHTparus'" bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
Kiaccudukanus 1 HOMEHKIATypa bubnuotexa [JOK
18 HEOPraHMYECKUX BELIECTB https://m.edso0.ru
bu6mmotexa POII
https://resh.edu.ru/subject/29/11/
CucreMaru3zauus 1 0000IEHUE 3HAHUMN bu6mmoreka [JOK
19 0 TeMe https://m.edsoo.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
KonTponbHas pabora mo Temam
"Ctpoenue atoma. [lepuogndeckuit Bbubnuorexa [IOK
20 3aKoH U [lepuoanueckas cucrema https://m.edso0.ru
XMMUYECKUX d1eMeHToB 1. U. bu6mmorexa POII
Menneneesa", "CTpoeHHUE BEIECTBA. https://resh.edu.ru/subject/29/11/
MHuoroo6pasue Beriects"
Kitaccudukanms XAMAYECKUX PEAKIUid B
HEOPraHWYeCKON U OPraHNYECKON XUMHMH. bubmnorexa LIOK
21 3aKoH COXPaHEHHS MacChl BEIIECTB; https://m.eds00.ru
3aKOH COXPaHEHHMS U MPEBPaCHHS Eubmiorexa POIII .
https://resh.edu.ru/subject/29/11/
SHEPTHH TPH XUMHYECKUX PEAKIIUSIX
TerutoBblie 3P HEKTH XUMUIECKIX bubmuorexa [JOK
99 peaknuii. TepMOXUMHUYECKIE yPABHEHUSI https://m.edsoo.ru
bubnmuotexa PO

https://resh.edu.ru/subject/29/11/




Beruncienus 1mo ypaBHEHHAM bubmuoreka [JOK
93 XUMHUYECKHX PEaKIMii 1 https://m.edso0.ru
TEPMOXUMHYECKUM ypaBHEHHSIM bubnuorexa POIII
https://resh.edu.ru/subject/29/11/
CKOpOCTh XUMHUECKOMN peakiiuu, eé bubmuorexa [JOK
24 3aBUCHMOCTD OT Pa3IMYHbIX (PaKTOPOB. https://m.edso0.ru
KaTanus u Kataausatopsl bu6mmorexa POIL
https://resh.edu.ru/subject/29/11/
["'OMOTEHHBIE U TETEPOTCHHBIC PEAKIHH bubnuotexa [JOK
o5 https://m.edsoo.ru
bubnuotexa POILI
https://resh.edu.ru/subject/29/11/
IMpakTryeckas pabora Ne 1 mo Teme bubmuoreka [JOK
26 "BiusiHue pasindHbIX (HaKTOPOB HA https://m.edsoo.ru
CKOPOCTh XHMHUYECKON peaKkiuu" bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
OOpaTuMBble 1 HEOOpaTUMbIE PEAKIIHH. bubnuotexa [JOK
97 XHUMHYECKOE PABHOBECHE https://m.edso0.ru
bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
[MpakTryeckas padora Ne 2 o Teme bubnuotexa [JOK
28 "BiusHue pasanuHbIX (AKTOPOB HA https://m.edsoo.ru
MOJIOKEHHUE XMMUYECKOTO paBHOBeCHs " bubnuotexa POII
https://resh.edu.ru/subject/29/11/
DJIEKTPOIMTHYECKAS TUCCOLIUALIHS. bubmuoreka [JOK
29 CuIbHBIE U CI1a0ble DIIEKTPOIUTHL. https://m.edso0.ru
CreneHb QUCCOLMALIUNT Bbubmmorexa POIII
https://resh.edu.ru/subject/29/11/
Hounnoe npousseaenue Bojpl. Cpena bu6mmorexa [IOK
30 BOJIHBIX PACTBOPOB. BopopoaHbIii https://m.edso0.ru
noka3zatenb (pH) pactBopa bubnmuotexa PO
https://resh.edu.ru/subject/29/11/
31 I'maponus coneit. Peakiuu, bubmmnoreka [IOK




MPOTEKAIOMIKE B PACTBOPAX

https://m.edso0.ru

DIIEKTPOJIUTOB bu6mmorexa POIL
https://resh.edu.ru/subject/29/11/
IMpakTryeckas padora Ne 3 mo Teme bubmuoreka [JOK
32 "XMMHYECKHE PEAKIIUH B PACTBOPAX https://m.edsoo.ru
3IIEKTPOIHUTOB" bubmuorexa POII
https://resh.edu.ru/subject/29/11/
OKHCIIUTENBHO-BOCCTAHOBUTEILHBIE bubmuoreka [JOK
33 peakiuu. BaxkHeiime oKUCIUTENH 1 https://m.edsoo.ru
BOCCTAHOBUTEIH bubaunorexa POII
https://resh.edu.ru/subject/29/11/
MeTo1 3JIEKTPOHHOTO (37IEKTOHHO- bubnuorexa [JOK
34 MOHHOr0) Oananca https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
DJIEKTPOJIM3 PACTBOPOB M PACILIaBOB bubmuoreka [JOK
35 BELIECTB https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
Pelienue 3a1a4 pa3IM4YHbIX THIIOB bubmuoreka [JOK
36 https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
Perirenue 3a1a4 pa3uYHbIX THITOB bu6mmorexa [IOK
37 https://m.edso0.ru
bubnnoreka POIII
https://resh.edu.ru/subject/29/11/
CucreMatuzanus 1 0000IIeHUE 3HAHUN bu6mmoreka [JOK
38 1o teMe "XuMuueckue peakiuu" https://m.edso0.ru
bubnmuorexa POII
https://resh.edu.ru/subject/29/11/
39 KoHnTposbHas paboTa 1o Teme bubmuorexka [JOK

"XuMHIdecKue peakum'"

https://m.edsoo0.ru




IlonoxeHue HEMETAIOB B

bubauoreka POIII
https://resh.edu.ru/subject/29/11/

ITepuoarueckoit cucTeMe XUMHUYECKUX Brbmorexa [IOK
40 snemenToB J]. 1. Menneneesa u https://m.eds00.ru
0COOEHHOCTH CTPOEHHSI UX aTOMOB. Enbmaorexa PIIIL .
. https://resh.edu.ru/subject/29/11/
du3HYECKHE CBONCTBA HEMETAIIIOB
AJtoTpornus HeMeTauIoB (Ha puMepe bubnuorexa [JOK
a1 KUCII0posa, cepbl, hocdopa u yriaepoaa) https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
Bomopoa: monydenue, pusndeckue u bubmuoreka [JOK
42 XUMHYECKHE CBOUCTBA. [ MapHIbI https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
[ajioreHpl: HAXOXKICHHE B IPUPO/IE, bu6mmorexa [IOK
43 crocobbI NoNydeHus, PU3UUECKHE U https://m.edso0.ru
XUMHYECKHE CBOWCTBA bubmuoreka POIII
https://resh.edu.ru/subject/29/11/
TanorerHoBo10poIbl. BaskHerimme bu6mmorexa [IOK
m KHCIIOPOJICOAEPKAIINE COETUHEHHUS https://m.edso0.ru
raJOreHoB bubmnorexa POII
https://resh.edu.ru/subject/29/11/
JIabopaTopHsie 1 IPOMBITIITIEHHBIE Bu6mmorexa [IOK
45 CIOCOOBI MOJTYYEHUS TaJOTCHOB. https://m.edsoo.ru
[TpumeHeHue rajJoreHoB U UX bubnuotexa PO
COEIMHEHUH https://resh.edu.ru/subject/29/11/
[Mpaktuueckas padora Ne 4. Pererne bubnmoreka [JOK
46 SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME https://m.edso0.ru
"T"anorensr” bubnmuorexa POII
https://resh.edu.ru/subject/29/11/
47 Kucnopon: maboparopHbie u bubmmoreka IIOK




IIPOMBIIIICHHBIC CITOCOOBI TMOJIy4YCHUs,

https://m.edso0.ru

bu3rYecKre U XUMHUYECKHE CBOWCTBA. bubnuotexa PO
Ozown. [Ipumenenne KUCIopoaa U 030Ha https://resh.edu.ru/subject/29/11/
OKCH/IBI U TIEPOKCHIBI bubmuorexka [JOK
48 https://m.edsoo.ru
bubnuotexa PO
https://resh.edu.ru/subject/29/11/
Perienne 3a1a4 pa3aMIHbIX THIIOB bubnuotexa [JOK
49 https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
Cepa: HaXOX/ICHUE B TIPUPOJIE, CITOCOOBI bubnuorexa [JOK
50 noaydeHus, GU3MIECKUe i XUMHIECKUE https://m.edsoo.ru
CBOCTBa bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
CepoBo10po1, CyIb(uIbI bubmuoreka [JOK
51 https://m.edsoo.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
Kucnopojcoaepskaiiye CoeTHHEHAS bubnuotexa [JOK
52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM https://m.edso0.ru
KHCIIOTBI bu6mmotexa POII
https://resh.edu.ru/subject/29/11/
[Mpaktuueckas pabora Ne 5. Pererne bubnmoreka [JOK
53 SKCIEPUMEHTAIIBHBIX 337124 10 TEME https://m.edso0.ru
"Cepa u €é coequHeHus" bubmuorexa POII
https://resh.edu.ru/subject/29/11/
A30T: HAXOXKJICHUE B IPUPOJE, CIIOCOOBI bu6mmorexa [IOK
54 HOJyueHus, PU3UUECKHE U XUMUYECKHE https://m.edso0.ru
CBOWCTBa. AMMHUAK, HUTPUABI bubnuotexa POIII
https://resh.edu.ru/subject/29/11/
55 Kucnopoaconepxaiue coeTuHEeHUS BbubauoTeka ]_[OK

azora. OcoOOEHHOCTH CBOMCTB a30THOM

https://m.edso0.ru




KHCJIOThI

bubauoreka POIII
https://resh.edu.ru/subject/29/11/

[TpumeHeHue a30Ta U €ro COSAMHCHUIA. bubnnoreka [JOK
56 A30THBIE y100peH s https://m.edsoo.ru
bubnuoreka POIII
https://resh.edu.ru/subject/29/11/
docdop: HAXOKICHHE B TIPUPOJIE, Bubmuoteka LIOK
57 CIOCOOBI MOTY4CHUS, PUINICSCKUEC U https;//m_eds(l)_f)_ru
XUMHYecKue cBoicTBa. Pochumnpl u bubnuotexa POII
pochun https://resh.edu.ru/subject/29/11/
Oxkcupl hochopa, hochopconepaiue bubnuotexa [JOK
58 kucnoTsl. Conu GochOpHOM KUCIOTHI https://m.edsoo.ru
bubnuotexa POII
https://resh.edu.ru/subject/29/11/
IMpumenenue hocdopa u ero bubnuotexa [JOK
59 coemunenuii. ochopHble y100peHus https://m.edsoo.ru
bubnuotexa POII
https://resh.edu.ru/subject/29/11/
IMpakTuyeckas pabora Ne 6. Pemenue bu6mmoreka [JOK
60 SKCIEPUMEHTAIIBHBIX 33714 10 TEME https://m.edso0.ru
"Asot u pocdop u ux coeauHeHUS" bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
Vriiepoa: HaX0X/JICHUE B IPHPOJIE, Bu6morexa [L{OK
61 aJUIOTPOIIHBIE MOM(UKALINY; https://m.edsoo.ru
(u3HYecKre U XMMUYECKHE CBOWCTBA, bubnuotexa PO
[pUMEHEHHE https://resh.edu.ru/subject/29/11/
Oxcup yrnepona(ll), oxcun bubmuorexa [JOK
62 yraepona(lV), yronsHas kuciora u eé https://m.edso0.ru
COJTH bubnuotexa POIII
https://resh.edu.ru/subject/29/11/
63 Pelenue 3a1a4 pa3IMYHbIX THIIOB bubmuoreka [JOK

https://m.edso0.ru




bubauoreka POIII
https://resh.edu.ru/subject/29/11/

KpemHuuii: HaxoxeHHE B IPUPOJIE, bubnuorexa [JOK
64 CIIoco0BI MOTyYeH s, PU3HYECKUE 1 https://m.edsoo.ru
XMMHYECKHE CBOUCTBA bubanoreka POII
https://resh.edu.ru/subject/29/11/
Okcun kpemuus(1V), kpemHueBas bubmuoreka [JOK
65 KUCJI0TA, CUIIMKATHI https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
[IpuMeHeHNE KPEMHHS M €T0 bubmuoreka [JOK
66 coenunennii. CTEKII0, Ero MONyYEHHE, https://m.edsoo.ru
BHJIBI CTEKIIA bubmuorexka POIII
https://resh.edu.ru/subject/29/11/
Perienne 3a1a4 pa3aMIHbIX THIIOB bubnuorexa [JOK
67 https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
Cucrematu3anys 1 0000IIEeHNE 3HAHNI bubnuotexa [JOK
68 o Teme "HemeTambr" https://m.edso0.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
KouTtposnsHas pabora mo teme bubnmoreka [JOK
69 "Hemertams" https://m.edso0.ru
bubnuorexa POII
https://resh.edu.ru/subject/29/11/
AHanu3 pe3ysibTaToB KOHTPOJIEHON bubmuorexa [JOK
20 paboThI, KOPPEKIUSA OMINOOK https://m.edsoo.ru
bubmnorexa POIII
https://resh.edu.ru/subject/29/11/
ITonoxxenue metaninoB B Ilepuoguueckoit bubmmnoreka [IOK
71 CHUCTEME XMMHUUECKHUX DJIIEMEHTOB. https://m.edso0.ru
OCoOEeHHOCTH CTPOEHUS DIEKTPOHHBIX bubnmuotexa PO




000JI0YEK aTOMOB METAJIJIOB

https://resh.edu.ru/subject/29/11/

O6urre Gu3nyecKre CBOWCTBA METALIOB. bubnmoreka [JOK
79 [IpuMeHeHNe METAIUIOB B OBITY H https://m.edsoo.ru
TEXHUKE bubnmorexa POIII
https://resh.edu.ru/subject/29/11/
CrutaBel MeTaiutoB. Kopposust MeTamios bubmuorexka [JOK
73 https://m.edsoo.ru
bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
Perienne 3a1a4 pa3aMIHbIX THIIOB bubnuotexa [JOK
74 https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru/subject/29/11/
DIIEeKTPOXUMHUYECKHIA PSIT HAMIPSKECHU bubnnoreka [JOK
75 meTauioB. O6mme cnocoObl MOTyYEHHUS] https://m.edsoo.ru
METaJIOB bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
OOmas xapakrepucTiuka MmetaiuioB |1A- bubnuotexa [JOK
rpynnsl [lepruoanYecKol CHCTEMBI https://m.edsoo.ru
76 XUMHYECKHX dJieMeHTOB. Hatpuit u bubnuotexa POII .
KauIHii: mosydeHue, GU3HICCKHe U https://resh.edu.ru/subject/29/11/
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
HPOCTHIX BELIECTB M UX COSTUHCHUI
OOmas xapakrepuctuka metaiuioB |1A- bubmuorexa [JOK
rpynisl [leproanueckoil CucTeMbl https://m.edso0.ru
XUMHYECKUX DJIEMEHTOB. Maruuii u bubnuotexa PO
77 KaJIbIHIA: TIOJyueHue, PU3NIECKUE U https://resh.edu.ru/subject/29/11/
XAMHAYECKHE CBOMCTBA, TPUMEHEHHE
HPOCTHIX BELIECTB M UX COSTUHCHUI
78 JKécTroCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK

YCTpaHECHUS

https://m.edso0.ru




bubauoreka POIII
https://resh.edu.ru/subject/29/11/

AJIOMUHUI: TIOTydeHne, GU3MIECKUE U bubnuorexa [JOK
79 XUMHUYECKHME CBOWCTBA, MPUMEHEHHE https://m.edsoo0.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
AwmdoTepHBIC CBOHCTBA OKCHIA H Bu6mnoreka [IOK
80 THPOKCHU/IA aTTFOMUHUS, https://m.edsoo.ru
THIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX bubanorexa POIII
IpPHUMEHECHHE https://resh.edu.ru/subject/29/11/
Perienne 3a1a4 pa3aMIHbIX THIIOB bubnuotexa [JOK
81 https://m.edsoo.ru
bubmnorexa POII
https://resh.edu.ru/subject/29/11/
IMpakTudeckast pabota Ne 7. Pemienue bubnuotexa [JOK
82 SKCIIEPUMEHTAIIBHBIX 33124 [0 TEME https://m.edso0.ru
"MerTasuibl TIaBHBIX MOArpyrmm"” bubnuotexa POII
https://resh.edu.ru/subject/29/11/
OO0mas XxapakTepUCTHKa METAJLJIOB
mo6ovHbIX ioArpymi (Bb-rpyrm) brbsmorexa HOK
83 ITeproANYECKOi CHCTEMbI XUMHUYECKUX https://m.edsoo.ru
S EMEHTOR bubmnorexa POII _
https://resh.edu.ru/subject/29/11/
dusznyecKre U XMMUYECKHE CBOMCTBA bu6mmorexa [IOK
84 XpOMa M €r0 COEIUHEHUMH, HX https://m.edsoo.ru
OPHUMEHEHUE bubnuotexa POIII
https://resh.edu.ru/subject/29/11/
BaxcHeiitiie coeTMHEHNST MapraHIia. bu6mmorexa [IOK
85 [TepMaHraHar Kajius, €ro OKMCIUTEIbHBIE https://m.edsoo0.ru
CBOMCTBA bubnnoreka POIII
https://resh.edu.ru/subject/29/11/
86 du3nYecKre U XUMUYECKHE CBOMCTBA bubnnoreka [IOK




JKenes3a u ero coequHeHui. [lonyyenue u

https://m.edso0.ru

NPUMEHEHHUE CIUIABOB JKelle3a bu6mmorexa POIL
https://resh.edu.ru/subject/29/11/
dusryecKre ¥ XUMHYECKHE CBOWCTBA bubnmoreka [JOK
87 MEJIU U €& COCIUHEHUMH, X IPHMEHEHHE https://m.edso0.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
®uU3NYECKNEe U XUMUYECKHUE CBOCTBA
[MHKA U €r0 COeMHEHUIA, NX bubsmorexa LHOK
88 npuMeHeHue. [ napoKCOKOMILIEKCH https://m.eds00.ru
—_— bu6mmorexa POII _
https://resh.edu.ru/subject/29/11/
IMpakTryeckas pabora Ne 8. Pemienue bubmuorexa [JOK
89 SKCIEPUMEHTAIIBHBIX 3a/1a4 [0 TEME https://m.edsoo.ru
"MeTasuibl TOOOYHBIX MOArPyI" bubnunorexa POIII
https://resh.edu.ru/subject/29/11/
Perienne 3a1a4 pa3IMIHbIX THIIOB bubnuotexa [JOK
90 https://m.edsoo.ru
bu6mmotexa POII
https://resh.edu.ru/subject/29/11/
OG600IIEHHE U CHCTEMATH3ALIUS bubmuoreka [JOK
91 U3y4YEHHOTO MaTepHaIa 1o TeMe https://m.edsoo.ru
"Metamisr" bubnmuorexa POII
https://resh.edu.ru/subject/29/11/
KoHTposbHas padoTa 1o Teme bubmuorexa [JOK
92 "Merauibl" https://m.edsoo.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
AHanu3 pe3yIbTaToB KOHTPOJIBHOM bubnmoreka [JOK
93 paboThI, KOPPEKIHS OLIHOOK https://m.edsoo.ru
bubnuorexa POII

https://resh.edu.ru/subject/29/11/




Postb XvMuH B 00€CTICYEeHUH Bu6mmorexa LIOK
94 YCTOMYHMBOIO Pa3BUTHS YEJIOBEUECTBA. https://m.edsoo.ru
IToHsATHE 0 HAYYHBIX METOIAX bubanorexa POIII
UCCIIEIOBAHUS BEILECTB https://resh.edu.ru/subject/29/11/
HayuHble MPUHIMITEI OpraHA3aAIINH Bu6mmorexa [JOK
95 XUMHUYECKOTO IIPOU3BO/ICTBRA. https://m.edso0.ru
[TpOMBIIIUIEHHBIE CIIOCOOBI MOTYYESHUSI bubnunorexa POIII
BAKHEHIINX BEIIECTB https://resh.edu.ru/subject/29/11/
XHUMHYECKOE 3arps3HEHUE OKPYKAIOIICH bubnuotexa [JOK
9% CPEIBI M €r0 TOCIIEICTBHS https://m.edso0.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
XHUMHUS U 37I0POBbE YETOBEKA. bubmuoreka [JOK
97 JleKapCTBEHHBIE CPEICTBA https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru/subject/29/11/
Xumust nuiy. Posib XuMuu B bubmuoreka [JOK
98 o0ecreYeHnH TUIIEBOM OE30IIaCHOCTH https://m.edso0.ru
bubmuorexa POII
https://resh.edu.ru/subject/29/11/
KocMmernueckue u nmaphromMepHbie bubnuotexa [JOK
99 cpencTsa. BeiToBas xumust https://m.edso0.ru
bu6mmorexa POII
https://resh.edu.ru/subject/29/11/
Xumus B CTpOUTENbCTBE. BaskHeime bubnmoreka [JOK
100 CTPOMTENbHBIE H KOHCTPYKIMOHHBIE https://m.edsoo.ru
Marepuabl bubmuorexa POII
https://resh.edu.ru/subject/29/11/
XuMHUSI B CETLCKOM XO035HCTBE. bu6mmorexa [IOK
101 Opranuyeckie ¥ MUHEPAJIbHbIE https://m.edso0.ru
yI00peHuUs but6mmorexa POII

https://resh.edu.ru/subject/29/11/




Cucremaruzanust 1 0000IIEHIE 3HAHNI
10 TEME
102

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

bubmuoreka [JOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru/subject/29/11/




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

1. Xumus, 10 kmacc/ [TyzakoB C.A., Mammuanaa H.B., [Torikos B.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

2. Xumus, 11 kmacc/ I[Tyzakos C.A., Mamnuna H.B., [Tonkos B.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHE MATEPHUAJIBI J1JIs1 YUUTEJISL

1. C. A. Ily3akos, H. B. Mamnuna, B. A. Ilonkos : Xumus. 10 knacc.
YrnyO6néuHelil ypoBeHb. YdueOHOE mocobue s 001eo0pa3oBaTeIbHBIX
opranuzauuii. — M. : IIpocsenienue, 2020.

2. C. A. Ily3akos, H. B. Mamnuna, B. A. ITonkoB : Xumus. 11 kiacc.
YrnyO6néuHblil ypoBeHb. YdueOHOE mocobue s 001meo0pa3oBaTeIbHBIX
opranuzauuii. — M. : [Ipocsenienue, 2020.

3. [Ty3akos C. A. ITocobue mo XuMuM AJis NOCTYIAIMIMX B By3bl. Bonmpochl,
ynpaxkHeHus, 3aaaun. O0pasupl 3xk3aMeHannoHHbIX ouneto / C. A. Ily3akos,
B. I1. TlonikoB. — 2-e u3., mepepad. u gon. — M.: Beicmias mikona, 2001.

4. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(®IIMOP) [DnexkTponHbIl pecypc] / — Pexum noctyna cBOOOIHBIN:
http://fcior.edu.ru. — 3ar. ¢ skpana.

5. Xumus 1151 BceX [ DIEKTPOHHBINA pecypc|: WILTFOCTPUPOBAHHBIE MAaTEPUATIBI
1o 00IIIeH, OpraHNYECKON U HEOPTraHMIECKON XuMun. — Pexxum noctyma
cBoboaubIi: http://school-sector.relarn.ru/nsm/. — 3ar. ¢ skpana.

SJIEKTPOHHBIE IM®POBBIE OBPA30OBATEJIBHBIE PECYPC
1. bu6bmnoreka IJOK
https://m.edsoo.ru

2. buomuoreka PDOIII
https://resh.edu.ru/subject/29/11/

3. bubnuoreka POII
https://resh.edu.ru/subject/29/10/
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