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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkKeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHnpOBAHHOTO,
npo@uiIbHOr0 OOy4YeHHUs, MPU3BAHO OOECHEUYUTh OOIICOO0PA30OBATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTalyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
IpOAODKEHUs OOyuYeHHUsI B OpraHu3alusx Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCITUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBHUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHuU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4eHUs Y4eOHOro MaTrepuala, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUST XUMUH:



e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4YeHHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIPOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, TMPEAMETHBIX), a TaKXKEe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpA €ro BapHUaTUBHON COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHUCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIIyOJNEHHOTO U3yY€HHUs HamlpaBiIeH Ha pealu3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  ATalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopasoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mniaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue ImnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOywaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKu. HM3ydeHnue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUH 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPeaeIEHHOT0 Tpoduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbIioe
3HaueHHUEe OyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEHUU TMpeAMeTa B JAaHHOM Cllydyae akleHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHHH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B cCoAEpKaHWM TMpeaAMeTa ISl KIacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHu3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K MpUMEpYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABI, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOW [JI1 W3y4YCHUS
CYITHOCTH TPOIecCcOB (POTOCUHTE3A, IBIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTrecTBeHHO-HaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii MEPBOCTENEHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESITEIbHOCTH YEJI0BEKa U OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJIEHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €CTECTBCHHBIX HayK M €€ Beaylled poiu B OO0CCIECUCHHH
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
00eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POopMUpOBaHUU
MHUPOBO33pEHUsT U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKON
COCTaBJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpaA: (yHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJSIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



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

dbopmupoBaHue y O0yYJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYECKMX 3HAHUH I OOBSICHECHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W IPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IepepaboTKoM
BEIIICCTB;

yIOIyOJIeHHe  TPEJACTaBICHHA O  HAyYyHbIX  METOJAaX  IIO3HAHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
NPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCEIHCBHOM KH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEIHEro oOuiero oOpa3oBaHUs NpPH HU3YYEHUU
npeqMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B OO0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHUIO U TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(deCCHOHANIBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHEpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYphI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpemHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHH.

OJEeKTPOHHOE CTPOEHHE aToMa YrJiepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHUA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMU aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TuNbl NEpeKpbIBAHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. byrtinepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe FQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuili (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, oOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHE MOJIENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IMKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, HUKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKEHOB, Sp*-
rudpuan3aiysl aTOMHBIX opOuTtaneil yriepona, o- U n-cBA3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLIHMH IMPUCOEAVHEHUS, 3aMEIIECHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzanus
CONPSKEHHBIX JUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MoJieKylbl OeH3ona. dusmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKkIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHHE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJjoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYINY, THAHOTPYIIIIY,
aMmuHorpymnmy. JleiicTBMe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

DKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M HX IPEBpAIICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakIuii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OeclBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbI, pacTBOpa MEpMaHTraHaTa Kajus, B3aUMOJICHCTBUE allCTUJIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEIIECTBAX, IOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUIaCTMAacC, KaydyKOB M PE3WHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB M TaJIOT€HIIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucsiopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnHUpPThl. CTpoeHUE MOJIEKYNl (HA MpUMEpE
MeTaHoJla W JTaHoyia). ['oMmojormueckuii psa, obmas GopMymna, H30OMEpHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BOAOpOJHBIC CBA3M MEXIYy MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiuys Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M denoBeka. CrnocoObl MOJMYyYECHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — STWICHIVIMKOAb W TiULEpUH. Duzndeckue u
XMMHUYECKUE CBOMCTBA: pPEaKIIMU 3aMEIICHUs, B3aUMOJACHCTBUE C OPTraHUYECKUMH
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nyuecKkue CBONCTBA albJETHIOB H
KETOHOB. XUMHYECKHME  CBOICTBAa  aJbJErMAOB U  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs M IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIaTypa. Pusndeckue cBONCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesioyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, IH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XHWMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHus3Mma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHHe >PUpoB LeToa03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHJIOBOIO CIIMPTA B AJBJETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue coeJUHEeHUs.

AMHHBI — OpraHMYEcKUe MPOU3BOJHbIE amMmMuaka. Kiaccudukanus amMuHOB:
anidaTuyeckue W apoMaTUYECKue; IEepBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmosekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIiaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHWIMHA. B3auMHoe BIusHUE TpyII aTOMOB B MOJIeKyJie aHuInHAa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYEHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHUCIHOTE.. HOoMeHKknaTypa u nuzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, ajJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJHUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepbl. [lepBuuHas, BTOpUYHAA U TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIM3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusl OeNKOB NPU HArpeBaHHUM, LIBETHHIE
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe — OpraHhyeckue — coeamHeHus» U «Pacmo3naBanume
OpPTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKy/JIAPHBIE COeJMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINNA, CPEIHAS MOJIEKYIApHas



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

[Tonumepubie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpWIAT, MOJUKapOOHATHI,
noJIdTUICHTepePTanar). Y Thin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYEHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIWHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEAUHEHUs 10 Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOIIOJCHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, OJKocucTema, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(HBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mUIIEBBIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanueckord CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, HWOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBs3U. 11oJsipHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTaHIbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mictunubie pactBopsl. lIpeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIMM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHU OTJEIIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (PEKThl XUMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

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

OO6paTuMble 1 HeoOpaTUMBbIE peaklni. XUMHUeCKoe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuibHbIE W CcIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 pACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3ioKEHHE TEPOKCHJA BOJOPOJA B TMPUCYTCTBHUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYEHUE BIMSHUS PaA3JIAYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxnaeHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpo/bl. BaxkHenne KUCIOpOACOIepKaIInue
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne raJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOObI TMOJYYECHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeAMHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HMYECKUE U
XUMHYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIC yIOOpEHHUSL.

®ocdop. Haxoxnenue B mpupoje, CHocoObl MOMy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoJie. AJUIOTPOINHBIE  MOJIU(DUKALINY.
duznyeckue W XHUMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEUIECTB, OOPa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproanveckoil cuCTEMEe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetauioB.  OOImMe  CrocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHs,
anektpoMetraiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX 7dyeMeHToB. Hatpuii u kanuil: mnomydyeHue, GQuU3MYECKUe U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTauioB 1o004HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JKeJle3a U €ro coeamHeHnil. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xeme3a
U €r0 CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCUJA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHnenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHME KOJUIEKIMH «MeTauibl M CIUIABb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOUYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOACTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbliliieHHbIE CITOCOOBI MOIYyYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIENCTBUS.
Posib xumuu B 0O6ecriedeHIH SHEPreTHIeCKoi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. bertoBas xumwus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuanel g 31eKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIlMM BEILIECTBA B pacTBOpE, MOJHM BBIXOJA MPOAYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIecTBIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TMOHSITHH, MPUHATHIX B OTJEIHHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, Kiaccu(uKalius, nepuoguIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznYecKre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIECTCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yNIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIHLHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEJIBHOW M MPAKTHUUYECKON JEesATEIbHOCTU
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M NPaBUJIIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU NeATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
NPUJIOKEHUSI XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0O TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEAEHUE M TOCTYIKHM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0e30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3/J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TMIOJE3HOM, TBOPUECKOW U  JpPYrux BHUAaX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECcCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEIMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aiuud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON cpelie, YMEHHsI TPOrHO3UPOBATh HEOJIArOMpPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MIPUPOJITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIBTYPhl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YiieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHMIO, UCCIIEIOBATEIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.



METAINIPEIJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILIEHAyYHbIE MOHATHUS, OTpPaXKArOLIUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHus, HCCIeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJlbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JJOrMUYecKue JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpHU pElIeHWH Y4YEeOHBIX MMO3HABATENbHBIX WU MPAKTUYECKUX 3a/ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOSITENILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BHJIOB U (OpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxembl, rpaduKe, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM SA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJIEH, (DOPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMel pe3ybTaTOB IMO3HABATEIBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEUIaraéMblii  aJlflOPUTM JAECUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTayOnEéHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS M CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XuUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrnieueHun PalMOHAJILHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KyJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKeNleT, (yHKIIMOHAIbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJOTH, YTIEBOIOPOJIBbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMPU XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUN; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUil, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U 0O€30MacCHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOoBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMHUYECKUX PEAKIH M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl ~ MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OallaHca »dTUX peakIiuii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUW: yCTAHABIHMBATH MPUHAICKHOCTh H3YUCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHUYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIUILEPHUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerull, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrJIeBOAOB (MOHO-, AM- W TOJIUCAXAPHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3U (OG- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHMM: TPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIHMN C MUCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBS3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUU DKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU M JIA0OPATOPHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu Gdopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJOTHUYECKH 11e71eCO000pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH noka3zaresns [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadarbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU MTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAId, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKas pEeakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MUCCOIUAINU, TEPUOTUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMeé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPaICHUIH;



c(OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  PEaKLUH,
cuctematuieckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS

Ul XUMHYECKHX OJJIEMEHTOB B COCAUHEHUAX, BUJ XHMHYECKOW CBS3U
(KOBaJICHTHasi, MOHHAs, MeETaJUIM4YecKasi, BOJOPOJHAsA), TUIl KPHUCTAJUIMYECKOM
PELIETKA KOHKPETHOI'O BELIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3INYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(D(PEKTy peakuuu, U3MEHEHHIO
CTETICHE! OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO KaTanu3aropa U
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOIO MEPHOJIOB
[lepuonnueckoir  cucremsl .M.  MeHgeneeBa,  UCNONB3ysT  IOHSTHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE NOMYPOBHM», «S-, p-, d-aTOMHBIE
opoUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKUX AJIEMEHTOB U HUX
coenuHeHnd 1o nepuogaM u rpynnaMm [lepmogmueckoir cucremsr . W.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHMYECKHMM BEIECTBAMHU C
ITOMOIUIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuil MOHHOr0 OOMEHa MyTEM COCTaBJICHUS] WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  TUAPOIM3a;  pEeaKkUui
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHHS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLUHA C Y4ETOM KX JHEPreTHUYECKHX XapAKTEPUCTHUK, XAPAKTED
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUMH B 3aBUCUMOCTH OT PA3JIUYHBIX



(bakTOpOB, a TAKKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHSI O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEpPH30BaTh XUMHUYECKHE PEaAKIIHH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUs HEOPTraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TT0JIb3a;

c(OpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAYYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaOMI0IeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUH BEILECTB
U 108 OOBSCHEHHS XHMHUYECKUX SIBJIICHHUH, HMMEIOIIMX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUS BBISABISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISPHAsT KOHLIEHTPALU»;
Macchl BeLIECTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelsi PacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLMH, €CIIM OJHO U3 MCXOJHBIX BEIIECTB JTAHO B BUJE pacTBoOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEACHHE  peakluuid  MOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOILBIO HMHAWKATOPOB, HM3YyYECHUE BIUSHUA
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUH, pEIICHUE
IKCIEPUMEHTAIbHBIX 3afad 1o Temam «Metamey u «Hemeramiby) ¢
coOJII0IeHHEM TIpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJaupoBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBHIIa MOJIb30BAHUS XUMHUUECKON
nocynoi u jabopatopHbIM OOOpyAOBaHHEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKLMSAMHU MO BBIIOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX



OTIBITOB, JKOJIOTHYECKH II€JIECOO00Pa3HOTO TIOBEACHUS B OBITY W TPYAOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHOU
Cpeapl M JOCTHKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OITACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHKUMas cMbIcl noka3arens [1K;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TNYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, cpeacTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COeTUHEHUN A. M 8 bubmmorexa [TOK
' P P A e https://m.eds00.1u/d69df650
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
1 [IpenenpHbIE YIiIeBOAOPOIABl — AJKAHBI, 5 bubnuorexa [JOK
) LIMKJIOAJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 14 | bu6mmoreka [IOK
' aJIKaIMEHbl, aJTKUHBI https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.3 ApomMaTudeckue yrieBoaopo ape 8
POMATHHCCKUE YTICBO/0POILI (apeHEN) https://m.edsoo.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnuoreka [IOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6nmoreka [JOK
2.5 ["anoreHnpon3BoIHBIE YTIEBOIOPOI0 4 1
1 CHIPOHSBOZHPIC YITIEBOAOPOLOD https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 1 bubmmorexa [TOK

https://m.edso00.ru/d69df650




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
2 . K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps://m.cdsoo.ru/d69df6350
a¢upsl. XKupsr
3.3 YraeBobl 9 bubmorexa [TOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 12 Bubmorexa ITOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BrIcokOMOIEeKYISIpHBIE COCTUHCHUS 6 bubnnorexa LIOK
) yAp & https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepuonnueckast cuicteMa XUMUYECKHX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMITHCCRHIE peariind https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka IIOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
2.2 Mertanisl 23 1 2 bubmmorexa [OK
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpoHHbIe Hu(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHUE
OPraHUYeCKON XUMHUH,
bubmuoreka [JOK
MIPEJICTABIICHUE O 1
https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
T N bubmuorexa [JOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasnieHTHBIE BO3MOXHOCTH
aTroMa yriepoja
Xumuueckas CBsi3b B
OpPTraHUYECKUX COCTMHECHMSIX.
bu6mmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pas3psbiBa CBs3€
Teopus crpoeHus
. bubmuoreka [JOK
OpPraHWYECKUX COETMHEHUM A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OnekTpoHHbIe () ()EKTH B https://m.edso0o.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

[Ipencrasnenue o
KJaccu(puKalum u

bubmuoreka [JOK

6 cucteMatireckas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHWYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubnmoreka [JOK
OpPraHNYEeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3sanus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHsH, bubnunoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3nYeCKUue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoze. CriocoObl nomyyeHus Bubnrotexa LIOK

https://m.edsoo.ru/259b0aSb
Y IPUMEHEHUE aJIKaHOB
[uxnoankansl: o01mas
dbopmysa, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOCHHUS U XUMUUECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MIPUMEHEHUE

, bubnuorexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeiesieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 00001I[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JJICKTPOHHOE U

bubmuoreka [JOK

14
HPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUsl ATKEHOB
dusnyeckue 1 XUMHIECKUE
. bubmuorexa [JOK
15 CBOliCTBa ankeHoB. [IpaBuio
https://m.edsoo.ru/21069ccd
MapkOoBHHMKOBa
16 CniocoOsbI nony4eHus u bubnmnorexa [JOK
NpUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
ITpakTuueckas padora Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie JTUJIEHA U bubmmorexa [OK
i N https://m.edsoo.ru/0941eed8
W3Y4YEHHE €TI0 CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA
18 ONPENEIEHUE MOJIEKYJIIPHOU bubnuotexa [JOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKagueHbl: CONpsKEHHBIE,
W30JIMPOBaHHBbIE,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0o.ru/04298c0a




20 XuMHYECKHE CBOHCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CrniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, 3JIEKTPOHHOE U Bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3MUecKre CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB Bubmmorexa LIOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakiuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’5 Crioco0sblI MoTy4eHus 1 bubnnoreka [JOK
NpUMEHEHUE AIIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TEMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnorexa [JOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyO0JIa,
uX (pu3uveckre CBONUCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubmuotexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIuu IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHpPOJIA

bu6mmoreka [JOK
https://m.edsoo.ru/a44alae4

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIacCaMU
YIJIEBOAOPOIOB

Pacuétel o ypaBHeHUAM
XUMUYECKHUX PEaKLIUM.
Cucremaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

bubmuoreka [JOK
https://m.edsoo0.ru/6f717d09

37

38

39

KameHnHbI#1 yrosib ¥ pOTyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKku HePTH
I'eneTnueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOAOPOIOB

bu6mmoreka [JOK
https://m.edsoo.ru/69b3398b

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78




["ajoreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUU 3aMELLCHUS https://m.edsoo.ru/82b4d759
rajioresa
Jle¥icTBue 1ieouei Ha
raJOreHIIPOU3BOIHBIC.
41 BsaumoneiicTBue
JIMTrajloreHajJKaHoOB ¢ MarHUEM U
IIUHKOM
Cucremaruzanus U 00001IeHne
. bubmuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubmmoreka [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9¢298
IIpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSI,
obmas ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Yo pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeASIbHBIX 0JJTHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOblI nosydeHus u
bu6mmorekxa [IOK
46 MPUMEHEHNE OTHOATOMHBIX
https://m.edsoo0.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEepHs,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (PU3UIECKUX U
XAMHYECKHX CBOMCTB

MHuoroatoMHEIE CITMPTHI:
OTUJICHIIMKOJIb U TTTULHEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKue U XUMHUIECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI nostyueHust u

49 [IPUMEHEHNE MHOT0ATOMHBIX Bubmmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHHUE MOJICKYIIEL,
P . Y bubmmoreka [JOK
50 (du3HYeCKre CBOMCTBA.
https://m.edsoo.ru/2ce726£8
TokcuaHOCTh (heHOIA
b K

51 XuMHYECKue CBOMCTBA (heHoa nomotexa LO

https://m.edsoo.ru/037ca5f9

57 Crioco0slI MoTy4eHus 1 bubnnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnoreka [JOK
3a1a4 o Teme "CrupThl U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmorexa [IOK
3HaHUMU 110 TeME https://m.edsoo.ru/1810cb9b
ANBAETUABI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnorexa [JOK

TOMOJIOTHUECKHUE PSAbI, 001Iast
dopmyna, uzomMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl 1 KETOHBI:

56 dbuzHUYECKre CBOMCTBA; PEaKIUU bubmmorexa [TOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakiuu oxucneHus u
bu6mmoreka [JOK
57 Ka4eCTBEHHbBIC PEAKIIMH
https://m.edsoo.ru/a393baa9
aJbJCTHU/IOB U KETOHOB
58 Crioco0sbI moTydeHus bubnmoreka [JOK
aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIEC KUCIIOTHI, bu6nuoreka [IOK
OCOOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
bubmuoreka [JOK
60 KapOOHOBBIX KHCIIOT, HX
. https://m.edsoo.ru/700cc87b
¢du3nveckre CBOUCTBA
XUMHUYECKUE CBONCTBA
61 OpeaesIbHBIX 0JJTHOOCHOBHBIX bubmmorexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
2 MYpPaBbUHOH KUCIIOTBI. bubnnorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOWCTB:
HEMpeAebHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JTMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenu BhICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CrniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065¢9d
KHCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHIA psijI, oO1as bubnmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeeIICHHE
MOJICKYJISIPHOM (HhOPMYJTBI
OpPTaHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnorexa [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KkucaoThl. CroxHbIe 3PUpHI"

Kupsr: ctpoenue, (\I’)I/ISI/I‘ICCKI/IG Bu6miorexa LOK
70 Y XUMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoIEpKAIIUX OCTATKH bubmuorexa [JOK
HETIPEAEIbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoe

72 Mpl1a KaK cOJIu BBICIIUX bubmmorexa [TOK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KHCJIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB

74 Pacuétel no ypaBHeHUAM
XUMUYECKUX peaKuid

75 CucremaTtu3zanus u 0000IIeHHE bubnmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB U KiIacCH(pUKanus bu6nuoreka [IOK
YTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapubl)

Momnocaxapupsl: puznuecKkue
77 CBOICTBA U HAXOXJECHHUE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
bu6mmoreka [JOK
78 3HaYEHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACSITENIbHOCTU OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorekxa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmmcaxapuasl: cTpoeHUE bu6mmoreka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 Ha
20 onpeJiesIieHue J0JIU BbIX0/a bubnmoreka [JOK
HNPOAYKTa PeaKuu OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKH BO3MOKHOTO
23 Cucremaru3sanus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
" bubnunoreka [JOK
84 Kucnopoacoaepxaine
" https://m.edsoo.ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMuHBI: K1accudukanms,
CTPOEHHUE MOJIEKYJ, 00I1as
85 dopmyna, u3oMepHs Bubnrotexa LIOK
PMyd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTUIEeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHUIINHA,
bu6mmoreka [IOK
87 0COOEHHOCTH XUMHUYECKUX
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHUJIMHA
CrniocoOslI nosydeHus u
88 pUMEHEHHE anu(aTHIeCKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80




cBolicTBa. OTaeNbHbBIE
MPEACTABUTENH 0-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIU3 TIETITUIOB
01 benku kak npupoaHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429¢9899
. Bubmmoreka IIOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB &
https://m.edso0.ru/6237306d
AzoTcoaepikaiue
reTePOIUKINYECKUE
93 coenuHenus. HykienHoBele buGnnorexa LIOK
- HYK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepruMeHTaIbHBIX
bu6mmorexa [IOK
94 337124 10 TEME
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYeCcKHe coequHEeHUs"
[IpakTuueckas pabora Ne 5.
05 Peienne skcniepuMeHTaIbHBIX bubnnorexa [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COCTUHEHUM"
KonTponbhas pabota no teme
" bubmuorexa [JOK
96 A3zoTcoaepikaiie
" https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHSI XUMHH bubnmuorexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

NOJIMKOHCHC AU

08 [Lmactmacchl. Y tunuzanus u | bubmuoreka [JOK
nepepaboTKa riacTuka https://m.edsoo.ru/82242e0f
OnacToMepsl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘lepCKI/Ie Ka?;’PinKI/I. 1 Bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pesuna
BosnokHa: HatypasbHBIE,

100 HCKYCCTBEHHBIE, | bubmmorexa [IOK
cuHTernyeckue. [lonumepst https://m.edsoo.1ru/5963a601
CIEIMAIbHOTO Ha3HAUYCHUS
[IpakTuueckas padora Ne 6.

101 Pemenue skcniepuMeHTalIbHbIX | bubmmorexa [IOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bu6nuorexa [IOK
"BbICOKOMOJIEK YIS PHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubmmoreka [JOK
XUMHUYECKU 371eMEHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 | Bbu6mmoteka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpaIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[]II)/I 1 bubmmorexa [IOK
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJEeKTPOHHBIE KOH(PUTYpalluy HOHOB. 1 bubmmnoreka HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemenToB 1. 1. MenaeneeBa, CBA3b C 1 bubnmorera OK
N M ’ https://m.edso0o.ru/16957¢01
COBPEMEHHOU TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyImam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMmaruzanys 1 0000IIeHE 3HAHUI

bu6nmoreka [IOK

nn

pacTBOPEHHOTO BemecTBa", "MOJISIpHAs
KOHLEeHTpauus"

? 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MBbl

10 00pa30BaHMs KOBAJIGHTHOM CBSA3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE

1 BO3MOXHOCTH aTrOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MoOneKyasspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUIOUIHBIX bubnuorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTtBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH bubmuorexa [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosnb3oBaHUEM

17 MOHATHH "MaccoBas HOJII bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
| Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [{OK
? 110 TEME https://m.edsoo.ru/8d2c6al3a
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aa4
Menpeneena", "CTpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
)1 XUMHUU. 3aKOH COXPAHEHUS MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335¢cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuyeckue bubamorera LOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XMMHYECKUX PEAKIUN U bubmotexa HOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKkilnu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanus n xatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTEeHHBIE PEAKIIUU
26 [IpakTuueckas pabora Ne 1 mo Teme bubmuoreka [IOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOpPOCTb XMMHYECKON peakiuu"

O6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunoreka LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LIOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOMTHYECKAs TUCCOLUAIIHS.
29 CunbHbIC U c1a0bIe AJIEKTPOJIUTHI bubmorexa HOK
POJIHTEL https://m.edso0.ru/S766bdf
CreneHp TUCCONMAITAN
Honnoe npouseenenue Boabl. Cpema
P p“ bubnnorexa [IOK
30 BOJHBIX PacTBOPOB. BomopoaHbIii
https://m.eds00.ru/3966¢ca89
nokasatenb (pH) pactBopa
I'mapomm3 coneit. Peakmum,
31 1 ofeKa}o 1€ B pacTBOpax bubmmorexa [IOK
p B p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
" bubmuorexa [JOK
32 XHWMHMYECKHUE PEAKIIUN B PACTBOPAX
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC
33 eakuu. Baxxuenmme oKUCIUTEIN 1 bubmorexa HOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
34 MeTo/ 31eKTPOHHOTO (3JEKTOHHO- bu6nunorexa LIOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnuotexa [JOK
BEILICCTB https://m.edsoo.ru/93fb97d2
bub6mmorexa [IOK
36 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuotexa [JOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubnuorexa [JOK
o Teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 KouTponbhas pabota no teme bubmmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[lepuoanueckoii cucTteMe XUMHUUYECKUX

bubnunoreka LIOK
40 anemenTtoB JI. V1. Menpaeneesa u
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
Annotponusi HEMETaUIOB (Ha IpUMeEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [IOK
P » CCPPL, p https://m.edsoo.ru/ef92c¢91c
yriaepoa)

42 Bomnopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'uipuIbl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0X/IEHUE B IPUPOJIE,

43 CIOCOOBI NOTYUYEHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

YACTI, https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS brbmmorexa [TOK
p p https://m.eds00.ru/6b3255e6
rajJjoreHoB
JlaGopaTopHble U TPOMBIIIIICHHbBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuorexa [IOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 AKCTIICPUMEHTAIIbHBIX 337124 110 TEME

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHS,

bu6nmoreka [IOK

47
(u3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHue KUCI0poia U 030HA

bu6nmoreka [IOK
48 OKCHUIBI U TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
P PP bubnuoreka [{OK
50 CTIOCOOBI OTYYCHUs, PU3NIECKUE U
. https://m.edsoo.ru/46afael6
XHUMHYECKHE CBOICTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIbOUIbI
P A10pOL, Cynbhu https://m.edsoo.ru/7¢875999
Kucnopoacoaepskaiiie coeTuHCHAS
52 cephl gCO6€HHI::)CTI/I CBOCTB CEpHOU bubmorexa LOK
ppL p https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemienue

53 SKCIEpUMEHTAILHBIX 3a7a4 110 TEME bubmorexa LHOK

" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaAX0X/IEHUE B IPUPOJIE,

54 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [JOK
XHUMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoxaconepkaiime coe JTHHEHUS

55 asora I())co6eH:1)OCTI/I CBOMCTB a30THOMU bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmorekxa [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HAXOKICHHE B IPUPOJIEL,
CIOCOOBI NOTYYEHUs, PU3NIECKUE U

bu6nmoreka [IOK

57
XUMHYECKHEe CBOMCcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

Gocgop bub6nmoreka [IOK
58 dhocdhopcoaepxkamue kuciaoTel. Conu
. https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0tT u pochop u ux coenuHeHHS"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMCHCHUE
Oxcun yraepona(Il), oxkcna

62 e oy;(I\II)) (OJI)LHaﬂ KHCJIOTa U €€ bubmmorexa [IOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aap https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 MOJIyYEHUs (I)I/BI/Ize(I:)KHe u bubmmorexa LIOK
YACTI, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUITUKATHI https://m.edsoo.ru/3170e7b1
but6mmorekxa [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI0, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

bubnunoreka LIOK
67 Pemenue 3agayd pa3iu4HbIX TUIIOB
https://m.edsoo.ru/b624{801
68 Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK
o teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"Hemeramnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMN bubanorexa [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTaJIIOB B
[Tepuonuueckoit cucteMe XMMUYECKUX
bubnuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.eds00.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O61ue (huznuecKue CBOMCTBa
¢ bubmmoreka IIOK
72 MeTasuioB. [IpuMeHeHne MeTaiios B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmnaBsl MetasuioB. Kopposust bubmuorexa [IOK
METaJIJIOB https://m.edsoo.ru/42b872e3
bu6mmoreka IIOK
74 Pemrenne 3ama4 pasnuyHbIX TUIIOB
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYCCKHUIN P HAITPSHKSHHHN
P P P bubnuoreka [{OK
75 MeTasuioB. OO0I1IMe CoCOOkI MOTyYeHUs
https://m.edsoo.ru/94eb377a
METaJIJIOB
OOm1ast xapakTepucTHKa MeTauioB 1A-
76 rpynnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMEeHTOB. Hatpuii n
KaJui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGI[I/IHCHI/If/'I

O6m1as xapakrepructuka MetayioB ITA-

rpynmnsbl [leproandeckoi cucTemsl
XMMHYECKUX AJIEMEHTOB. Maruuii u

bu6nmoreka [IOK

77 .
KaJIBIMI: TIoJTydeHue, GU3ndecKkue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
73 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AnroMuHUN: TIoNy4YeHue, GU3NIECKHE U bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U
20 TUJIPOKCH]IA ATFOMUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
82 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME brbmmorexa [TOK
" p " https://m.edsoo.ru/27a4af43
Mertasnibl TJIaBHBIX TOATPYIII
OO6m1ast XxapakTepruCTUKa METAIIJIOB
23 no6ouHbIX noarpynn (b-rpymnmn) bubnmnoreka [HOK
[Tepuoanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XMMUYECKUE CBOMCTBA
. bubmuorexa [JOK
84 XpoMma M €ro COeIMHEHUH, UX
https://m.edsoo.ru/991 1 bef3
MIPUMEHEHHE
85 Baxwnerime coeMHEHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso00.ru/039d69c8

. bubnuorexa [IOK
86 kKenesa u ero coequueHui. [lonyuenue
https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
duznyeckre 1 XUMHUUECKHE CBOICTBA
87 MEIH U €€ COeIMHEHNH, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
28 IIMHKA U €T0 COCAUHECHUM, NX bu6nunorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI https://m.edsoo.ru/bl{f2beal
LIUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubmuoreka [IOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertaibl TOOOYHBIX MOArPYII
90 Pemrenue 3amay pa3iInyHbBIX THIIOB bubnnorexa [IOK
P https://m.edso0.ru/a8b83d83
O00011IeHE U CHCTEMATH3aIUs
91 M3y4EeHHOTO MaTepraia o TeMe bubmorexa LHOK
" i " p https://m.edsoo.ru/e91fe975
MerTamisl
9 KonrtponbHas pabora no Teme bubmmnoreka HOK
"MeTtamnbr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnmnoreka [HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMnu B o0ecrieueHnu
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuoreka [JOK

ITonsatue o HAayYYHBIX ME€TOAax
HUCCiaca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




HaquLIe IIPUHIHIIBI OpraHru3alnuun

95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE

96 OKpY>KaloIllei CpeJibl U €ro 1 bubmorexa HOK

pyaiom pe https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBUS

97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumust nuiy. Pojib XxumMuu B | bubnuoreka [{OK
o0ecrieYeHNY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromMepHbie 1 bubanoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelue

100 CTPOUTEBHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorexa [IOK

p pYyKIL https://m.edsoo.ru/61e69003
Marepuabl
XuMUA B CENBCKOM XO35IMCTBE.
bu6mmoreka IIOK
101 Opranudeckrie 1 MUHEPAJIbHBIE 1
https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cucremaru3anus 1 0000IIeHIE 3HAHUH | bubnuoreka [{OK

110 TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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