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MNOACHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuu, KOHIECMIMK TPENoaBaHUs Yy4yeOHOTO
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHu3anusx Poccuiickoit denepanuu,
peaNM3yIONINX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, 1 OCHOBHBIX TOJIOKCHHMA
BOCIIUTAHUSI.

XuMuslT Ha YpPOBHE YIUIYOJIEHHOTO W3yYEHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealiddyeMoe B YCIOBUSX JU(PHEpPEHIIMPOBAHHOIO,
npoduiabHOro oOOyuYeHHus, MPU3BAHO O0OECIeYnTh O0O0IIEe00pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIMKOJbI, HEOOXOIUMYIO ISt
aJanTaluyi UX K ObICTPO MEHSIIOIIMMCS YCIOBHUSAM XU3HU B COLIUYME, a TaKkKe JJIs
NPOJOJDKEHUS O0y4YeHUsI B OpraHu3alusx NpodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SABJISIETCS] OJJTHON M3 TPUOPUTETHBIX AUCIUILIMH.

B nmporpamme no XumMuum Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  WHTEPHPETANMI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIONIAMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOM MO
XUMHUH (PYHKIHU:

e MH(POPMAIMOHHO-METOIUYECKAs, peamu3anusi KOTOpOW oOecreynBaeT
MOJIyYeHHE MPEACTAaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHHs, BOCIIMTAHUSI U Pa3BUTHUS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTro B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
omnpeeseHue: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHUN OOYJaronmxcsi B
paMKax HWTOTOBOM arTecTtanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBACT WHBAPHAHTHOE MPEAMETHOE COJEp)KaHHe, 00sS3aTebHOE
JUIST W3Y4YEHUs B paMKaxX OTACNBHBIX MNpoQuiIe, mpemycMaTpuBaeT
pacrpefieieHue U CTPYKTyYpUpPOBaHHWE €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;



e OaéT MPUMEPHOE pacHpe/ieieHne yueOHOTrO BpPEMEHHU, PEKOMEHIYEeMOTO
JUISL UBYUYEHUSI OTJICTIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1ay U3y4YEeHHs peaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COIEPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMbl CpEIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4ETOM OCHOBHBIX BHUJIOB
yu4eOHO-MIO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpaMMe MO XMUMHUH TMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMOW 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JA0JKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npouis o0yueHusl.

B coorBerctBHM ¢ KoHuentyaiabHeiMM mnojoxeHusmu PI'OC COO o
HAa3HAUYEHUU TMIPEJAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oOIIero ooOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TallOM  IOJYyYEHHS]  XUMHUYECKOIO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyUHBIX U
XUMHUYECKUX JUCIMIUIMH B By3aX M OpPraHU3alUAX CPEIHEro MpoecCuOHaIbHOIO
oOpazoBanusi. B 93Toll cBsI3u M3ydeHHE TpeAMeTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclidpeHHe W  YIIIyOJIeHHEe TEOpPEeTHYeCKO u
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMPEeAeNEHHbIN TPO(HIIb
0Oy4YeHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIETrO MOJIyUYeHUsI XUMUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro odopazopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBbl  CpeaHEro oOIero oOpa3oBaHUs
U3yueHHE TMpeaMera «XUMHs» OpPUEHTUPOBAHO TAKKE Ha peIICHHE 3aaad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOyyaromuxcs, Ha (GOpPMHUPOBAHUE Yy HUX
OOILEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUN paluoHaNIM3aluu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HMEIOIIUX  MEXKIUCIUIUIMHAPHBIM,
HAJNPEIMETHBIA XapaKTep.



CocTaBngomuMu mpeaMera «XUMUsS» Ha YpOBHE YriayOJEHHOTO M3y4deHUs
ABIAIOTCS  yriyOnéHHele Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezaeneHnu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEP)KaHMUSI ITUX KYpCOB B MporpaMme MO XHMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEH U3YUYEHHUS IPEIMETA.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTeMa
3HaHUN TIOJydyaeT OMNpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Ooyblinii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IMpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX W CBOMCTBaX MX COCIMHEHHMH Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
NPEJCTaBICHUA O CTPOEHUHM BEIIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMHUUECKONW KUHETUKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckoit
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercda  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSETCS C TOYKU 3PEHUSI SHEPreTHUECKUX U3MEHEHUI npu e€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUs] MEeXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuuMid  JomojHseTcs  (HOPMUPOBAHMEM  MPEACTaBIECHUH 00
ANEKTPOXUMUYECKHUX MPOLECCaX U JEKTPOJIU3E PACIUIABOB U PAaCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHHM yAeNIeTcsi 0c000e BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yrayOaE€HHOTO YPOBHS M3YUYEHUS ISl KJIACCOB ONpeaeaéHHOro npodurs (r1aBHbIM
o0pazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmmel cucreme
IpEeIMETHBIX 3HAHWIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa JJs KJIacCOB XUMHUKO-(PU3NdecKoro mnpoduis 0osbiioe
3Ha4YeHUEe OyIyT MMETh AJEMEHThl y4eOHOro marepuaia mo oomei xumuu. [lpu
U3YYeHUU TMpeAMeTa B JAHHOM Clydyae akUEeHT OyneT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHUS
MacChl W HHEPIruH, 3aKOHbl TEPMOIAMHAMHUKH, DJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHUU BEILIECTB U APYroe.

B TO e Bpems B cojaepkaHUU IMpeAMeTa Uil KIACCOB XHUMHKO-
ouonoruueckoro npoduias OONbIIUN yIeNbHBIN Bec OyAeT MMETh OpraHuyecKas



xumusi. B »3TOM ciiydae mpenocTaBisieTCss BO3MOXKHOCTh At Oosee
OOCTOSITEIFPHOTO ~ PAaCCMOTPEHMSI XMMHUYECKOM OpraHuM3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TAKUE
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[bL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHUCJIOTBI U Apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IIPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPIraHMYECKHUX BEILIECTB CIIY)KAaT OCHOBOM JUISl M3Yy4YECHUS
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnane ¢QopMupoBaHMS OCHOB HAydyHOI'O MHPOBO33PEHHUS, OCBOCHHUS
oOLIeHaYyYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 MPUMEHEHHNS HayUHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMU, BXOISIIMMHU B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHpopMaTuka» 1 «PyccKkuil sI3pIK U IUTEPATYpay.

ITpu wu3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHero ooiiero odbpazoBaHus (Ha 6a30BOM
YpOBHE), 3a7jauell MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpPOBAHHE OCHOB
HAayKM XHMHU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearnoJiaract
peanu3anuio TaKuX LeJeH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SIBJICHUU IPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayled ponu B o00ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTEpUajIOB, HOBbIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnr pPalMOHAIBLHOTO MPUPOIONOIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTYypbl UEIOBEKA, & TAKXKE JKOJIOIMUECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB WM TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMUYECKHX PEaKLUid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
HAy4YHBIX IPUHIAINIAX XMMUYECKOTO IIPOU3BOJICTBA,

e (opmupoBaHUE y o0yJaromuxcs OCO3HaHHOTO ITIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUS



KITIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUH, A OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPONY;
IPaMOTHOTO pelIeHus MpoOJIeM, CBA3aHHBIX C XUMUEH, TPOrHO3UPOBAHHS,
aHaJIKM3a U OIIEHKU C MO3UIINI IKOJIOTMYEeCKOM 0€30MacHOCTH MOCIEICTBUM
OBITOBOMI M MPOU3BOJCTBEHHON JESITEIIbHOCTU YEJIOBEKa, CBSI3aHHOM C
XUMHYECKUM  MPOU3BOJCTBOM, HCIOJb30BAaHUEM U  HepepaboTKOi
BEILIECTB;

yrayOjieHue  MpEeACTaBICHUWM O  Hay4yHbIX  METOJax  IO3HAHUA,
HEOOXOAUMBIX [Isl MPUOOpPETEHUsT YMEHHUI OpUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XWMUYECKHX SIBJICHUH, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU IESITENBHOCTH U TOBCEIHEBHOM KU3HH.

B mmane peammzanuu MepBOOYEPETHBIX BOCIHUTATEIBHBIX W PA3BUBAIOIINX
GYHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEero oOIIero oOpa3oBaHUs IMPU H3YYEHUU
npeaMera  «XuUMUS» Ha  YyIUIyOJEHHOM  ypoBHE 0COOyI0 — aKTyalbHOCTb
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a9H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXKEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTHU TEOPETHYECKUX U
NPUKJIATHBIX HMCCIECAOBAHUNA B XUMHH, (POPMHpOBAHHE MHPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJII0O M  CaMOBOCIHUTAHHWIO  HAa  OCHOBE  YCBOCHHSA
00IIIeYeI0BeUYeCKUX [IEHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYaTbHBIX U TBOPUYECKUX
criocoOHOCTel oOydaromuxcsi, (pOPMUPOBAHHWE y HHUX CO3HATEIHHOTO
OTHOIICHHUA K CamMO0Opa30BaHUIO M HENPEpPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM TIPO(EeCCHOHATBLHOM U O0IIECTBEHHOM e TEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0O W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHEpOBaHWEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIONOIH30BaHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM YKOJIOTUYECKOMN JEATEITHHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aTroMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHUYECKUX COCAMHEHUsX. Tumbl ruUOpUAM3aIMU aTOMHBIX OpOuTaNIel
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJAX
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM pajaukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHa,
ckenerHass. WM3omepus. Buabsl H30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. Cucremarrnueckas
HOMeHKIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH U KJIacCU(PHKAIMS OpPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAaKOMJIEHHE ¢ oOpa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psji ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYI aJKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNEruApUpOBaHus, IUKIN3ALUHU, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AalKEHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuino MapkOBHHMKOBA.
KauecTtBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS,  OUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTyYEeHUS
U TIPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMelleHUsI B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonmumepusanus ctuposna. CrocoObl NOIyYeHHS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi yronas u mpoayKThl ero nepepadotku. Crnoco0Osl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wwENound. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja MW BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE 3STHIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llaMu  1IacTMacc, KaydyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJIEKYII
YIIEBOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoaconepxaniue opranu4eckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOpOoJHBIE CBSI3M MEXIY MOJEKYJIaMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHHs, JETUAPATALHMH, OKHUCICHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4ECTBEHHAs peakUuus HAa MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIPOKCOTPYIIIbI U
OeHzonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMonorndyeckue psijapl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3HUEeCKUEe CBOWCTBA albJIETUIOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  ajbJETHIOB W  KETOHOB:  PEaKUUH
npucoeauHenns. OKHCIIEHHE albJIeru0B, KAUECTBEHHBIE PEAKIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aIbJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICUHOBASA, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, oOuias gopmysa, H30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKHUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeoaoB. Knaccudukaius yrieBogoB (MOHO-, -
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUE CBOMCTBA M HaXOXAEHUE B mpupone. PoTOCHUHTES.
XUMHUYECKHE CBOWCTBA IIIIOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U AJIbAETUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTr0103bl.  DPU3MYECKHE CBOMCTBA Kpaxmaia M UEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAs PEakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX NPEBpaAICHUN:
OKHCJICHHE 3THJIOBOTO COUPTAa B albJAETH]l HA PAcKaJI€HHON MEIHON MPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUIAOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom menu(Il), BzaummoneiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4d 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIE KUCIOTHI. CI10KHBIE YPUPHD.

A3oTcoaepkalye OpraHnvecKue CoeJUHEeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; TEePBUYHBIE, BTOPUYHBIC M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alv(aTMueCKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTaBUTEbL AaMUHOB apoMmatuueckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHuWIMHA U3
HUTPOOEH30171a.

AmuHokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOKWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHUCIOT KakK aM(pOTEpHbIX  OpPraHHMYECKHX
COCIMHCHUM, peaKIus MOJMKOHICHCAIINKM, O0pa30BaHWE TMENTHIHONW CBSI3U.
buonoruueckoe 3HaueHuE aMUHOKUCIOT. CUHTE3 ¥ THUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUJIPOJU3, IEHATypalus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX NPEBpAICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB NMPU HArpEeBaHUH, IIBETHBIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTconepxaiue OpraHU4YEeCcKue COCAUHEHUS»  H «Pacrnio3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BrbicokoMoJ1eKyJISIPHBbIE COeINHEHNS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALUS U TTOJIMKOHICHCALIUS.



[Tonumepubie Martepuanbl. [lmactmaccbl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, TMOJIUMETHIMETAKPIIAT, TOJUKApOOHATHI,
noJIdTUIACHTEpePTaIaT). Y THiIM3aIus 1 nepepadoTKa TIacTHKA.

DnacTOMEpHI: HaATypaJbHBIN Kay4yK, CHUHTETUYECKHE Kay4dyKu
(OyTamreHOBBIN, XJIOPOMPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHa: HaTypanbpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JJAaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMple OJIUMEpHI).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHbIX 3ajad 1o Teme «Pacno3naBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérurnle 3amaqn.

Haxoxxnenne wmonekynsipHOM (OPMYJIbl OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (DOPMYIIBI  OpPTraHWYECKOTO COEIMHEHUS M0 Macce (00BEMYy)
IPOJIYKTOB CropaHusi, MO KOJIMYECTBY BemlecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaklMy W/ MW HMCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (HOpMyIibl
OPTaHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHYECKUX CBOMCTB WM CIIOCOOOB
MOJYYEHHUSI, OINpPEAEICHUE AO0JU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3el MPU U3YYEHUH OPraHUYECKON XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHSATUH, MPHUHATHIX B OTACIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoTesa,
TEOpHsi, 3aKOH, aHallu3, CHHTE3, Kiaccuukanus, HaOIIOACHUE, HU3MEPECHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKHUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, IHEPrHs,
Mmacca.

buonorus: kierka, opraHuW3M, OJKocucTema, Owocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEeHTHI.

["eorpadusi: moie3HbIe HCKOTIAeMbI€, TOTUIUBO.



TexHonorus: IMUOICBBIC TPOAYKTBI, OCHOBBI PAalMMOHAJIBHOTIO IIUTAHUA,
MOKOHIIUC CpeACTBA, MAaTCPpUAJIbI N3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMUH.

Atom. CoctaB aTtOMHBIX sAep. XUMUYECKHM 3neMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccupukanus XMuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). Pacmpenenenue SIEKTPOHOB MO ATOMHBIM  OPOUTAIISM.
DNEeKTpOHHBbIE KOHPUTYpaIlMUd aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTYypalii HOHOB.
DIJIEKTPOOTPULIATETBLHOCT.

[Tepunonnueckuit 3akoH u Ileprnonnueckas cucremMa XUMUYECKUX JIEMEHTOB
J.. MenaeneeBa. Csi3p nepuognveckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpyllnaM M MepuojaM. 3HAYCHHE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTajndeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKLENTOPHBIN. DHEPrus U IJIMHA CBsA3U. [0NspHOCTH, HAITPABIEHHOCTD U
HACBIIaEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BongopoaHas CBA3b.
MeXMONEKYJISPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COeTMHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNlb, JIMTAHAbL. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemiectBa  MONEKYISpHOTO M HEMOJEKYISIPHOTO  CTpPOEHHs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MictuaHble pacTBopsl. [lpencraBinenue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHS] KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHLIEHTpalus. HacellleHHbIEe 1
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHM OTIEIIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMHH. 3aKOH COXPAHEHUSI MAacChl BEILECTB; 3aKOH COXPAHEHUs U MPEBpalCHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie d3((PEKTH XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakiiny, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHsie peakiuu. Katanus u kataaus3aTopsl.

OO6paTtuMble U HEOOpaTUMbIE peaklu. XUMUYECKoe paBHOBecue. KoHcTtanta
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIONIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckas gucconmarus. CuibHBIE €W CclIa0ble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
MOHHOTO0 OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHI:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTallM3aTropa, MOJIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YYEHUE BIMSHUS PATUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PpPEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemerauioB B Ilepuogmyeckod CuUCTeME  XUMHYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3HUYECKHE
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIUS HEMETAJJIOB (Ha MpUMeEpe KUCIOPOJia, CEphl,
docdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['mapuiasbl.
ToNnNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenuwe B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxHenmme KucaopoacoaepKaime
COCIMHEHMsI TajoreHoB. JIabopaTopHbIe ¥ MPOMBINIJICHHBIE CITOCOOBI MOTYYEHUS
rajgoreHoB. [IpuMeHeHue rajJjoreHoB U UX COCIUHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkucinopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenwme B TpUpOAE, CIOCOOBI TMONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX comr. OCOOEHHOCTH CBOWCTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COEIUHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTas U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue a3ora
U €ro COeIMHEHHM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B npupone, crnocoObl MOMy4yeHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [Ipumenenue dochopa u ero coenunHenui. dochopHbie
yIoOpeHwUsI.

VYrinepoa, HaxoXIeHUEe B NOpuUpojae. AJUIOTPONHbIE  MOJAU(PHUKALKUU.
duznyueckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), okcun yrinepona(IV), yrompHas kuciotra u e€
CONM. AKTHBUPOBAaHHBIA yrosb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIprMeHeHne npocThIX BEWIECTB, OOPa30BaHHBIX YIJIEPOJIOM, U €ro
COEJIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndecKkue u
xumuyeckue cporictBa. Okcun kpemHuA(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne kpeMHHUsl 1 ero coequHeHnid. CTeKII0, ero NoJiy4eHHe, BUIbl CTEKJIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCc0OEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
dbusnyeckue cBolicTBa MeTauioB. [IpuMmeHeHne MeTauioB B OBITY M TEXHHKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUUYECKUNA pA  HampspDkeHuid  MmeTaywioB.  OOmme  crnocoObl

NOJIy4eHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramwioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsel Ilepuonnyeckoit cuctemsl
XUMUYECKUX OJJeMeHTOoB. Hatpmii u kanmuii: mnomydeHue, (QU3NYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE MIPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKUX DJEMEHTOB. Marawii W Kaupluil: MoJydeHue, (U3HMYECKUue U
XAMHUYECKUE CBOMCTBA, MNPUMEHEHHWE TMPOCTBIX BEHIECTB M HMX COCAUHCHUMU.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

ATIOMUHMI: NTOTy4YeHue, pu3nyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro CoeauHEeHUH. AMQOTepHblE CBOICTBA OKCHUlAa U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUAHMUSL.



OOmiasi xapakTepucTuka MeTawioB noOouHbix mnoarpymnn  (b-rpymm)
[Ieproan4eCcKOi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3znuecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuasl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE XpoMa.

Ou3nyueckne M XUMHUYECKHE CBOMCTBA MapraHiua M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKknue U XUMHUYECKHE CBOWCTBA JKeJie3a M ero coequHeHuil. OKCupl,
ruapokcubsl u conu xeneza(ll) u sxenesa(lll). [onyuenne u npuMeHeHUe xene3a
Y €r0 CIUIABOB.

Ou3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBPAICHUN:
U3y4eHue 00pa30B HEMETAJJIOB, M3YYEHHE KOJUIEKUMU «MeTamibl U CIUIaBbD»,
B3aMMOJICUCTBHUE IIETOYHBIX U MIEIIOYHO3EMEIbHBIX METAIOB C BOJIOHN (BO3MOKHO
UCIIOJIB30BaHUE BHUJECOMATEPHUAJIOB), B3aWMOJICUCTBUE IIMHKA U JKele3a ¢
pacTBOpaMH KHUCIIOT M IIEJIOYEH, KAUYECTBEHHBIE PEAKIMM HA HEOPTaHUYECKUE
aHUOHBI, KATHOH BOJIOPOJA U KAaTUOHBI METAJIOB, B3aUMOJACHCTBUE THAPOKCH]IOB
QTIOMUHHMST W UHMHKA C pacTBOpAMHM KHUCJIOT M  WIEJIOYEH, pEIIeHUE
SKCIEPUMEHTANIBHBIX 3a1ad 1o TtemaMm «lajmorensl», «Cepa u €€ COCOTUHEHHS,
«A30T 1 Gochop U UX coeauHEHUN», «MeTallIbl TJIABHBIX MOATPYM», «MeTaibl
NO0OOYHBIX TOATPYIID».

XuMHA U KU3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4YHBIX METOJaxX I[IO3HAHUS W METOJOJOTHH HAYYHOTO MCCIEAOBAHUS.
Hayunble npuHIMIBI OpraHU3aliid XUMUYECKOT0 MTPOU3BOIcTBa. [IpombIliUieHHbIE
CIOCOOBI MOTYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMEpEe MPOU3BOJICTBA AaMMHAKA,
CEpHOM KHUCIOThI, MeTaHoa). [IpombllIeHHBIE CIOCOOBI MOMYUYEHUSI METAIIOB U
CIUIaBOB. XMMMYECKOE 3arpsi3HCHHE OKPYKAIOWIEW CPEAbl U €ro IOCIEACTBUSA.
Ponp xumun B oGecriedeHuu IJHEPTEeTHIECKON 0€30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTHH MEAULHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, UIIEBbIE N00aBKkU. Poib xumuu B
o0ecrieueHn MUIIEeBOI 0E€30ITaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 HCMOJIb30BAaHUS TIPErapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuUMHS B CENBCKOM XO03siiicTBe. OpraHndecKue 1 MUHEpaIbHBIC YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 115 3JeKTpoHUKU. HanoTexHonorum.

Pacuérnrie 3agaun.

Pacuérel: Macchl BelecTBa MM 00bEMA Tra30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pEAKLUH, €CIH OJHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00bEéMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUAE PACTBOPA C ONPEACIEHHOU
MAacCOBOM JI0JIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA © MOJIAPHOU
KOHIICHTPAIIMMA BELIECTBA B PACTBOpPE, MOJM BBIXOJA NPOAYKTAa PEAKIHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpEeIMETHBIX  CBSI3eM MNpH  HM3yYeHUH OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIIOJIb30BAHUE KaK
00IIX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHSITHH, MPUHATHIX B OTIEIHHBIX
IpEAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (pakT, runoresa,
TeOpHusl, 3aKOH, aHAIU3, CUHTE3, KJIacCU(PUKALMS, MEPUOAUUYHOCTh, HAOIIOACHUE,
WU3MEpPEHUE, DKCIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUDP, aTOM, OJEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKHUI YPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHE BEUIECTBA, WUJCAIbHBIA Tra3,
bu3nYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opranusM, 3KocucrTeMa, ouochepa, MeTab0IN3M, MAKpPO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIEBObI, HyKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U IOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypChl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIUsi, CTPOUTEIbHBIC
MaTepUalibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsI MTPOMBIILICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IIpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, AJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

NPEJIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTAThl OCBOCHUS MPOTPAMMEI 110 XUMUHU Ha yTIyOI€HHOM
YpPOBHE Ha YpPOBHE CpEaHEro oOImero oOpa3oBaHMS BKIIOYAOT CHEIU(PUIECKUC
JUTS y9eOHOTO TpeaMeTa « XUMHEs HaydHbIC 3HAHUS, YMEHUS U CTIOCOOBI ICHCTBUM
110 OCBOGHHIO, MHTEPIPETAIMU U TPEeoOpa30BaHUIO 3HAHUM, BUIBI JACSITEIHLHOCTU
M0 TOJYYCHHIO HOBOTO 3HAHMSI M TMPUMEHEHHWIO 3HAHWW B Pa3IUYHBIX YYEOHBIX
CUTYaIMsX, a TAKXKE B PeATbHBIX JKU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEH. B
mporpaMme MO XHMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YYCHUS.

10 KJIACC

[IpenMeTHble pe3yJdbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUSI»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE W 3HAYEHUM OpPraHuyecKon
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHYECKOW, SHEPTETHUCCKONU U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B oOecrieyeHun PalMOHAIBHOTO
IPUPOAOTOIb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
30POBBIO ¥ IPUPOIHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKUAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, THOpUAM3anus AaTOMHBIX oOpOuTaned, WOH, MOJIEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEINBHOCTD, CTENEHb OKUCIICHUS, XUMUAYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpynna, pajaudkai, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuuecKas,
ONTUYECKAs)), HU30MEPbI, TOMOJIOTUYECKUN PA, TOMOJIOTH, YIJIEBOJAOPOMIbI,
KHCJIOPOA- U a30TCOAEpPKAIINE OPraHUYECKUE COCIUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAWMHEHUS, TEOPUHU, 3aKOHBI
(nepuognueckuit 3axkoH JI. VM. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs DSHEPruu MNpH XUMHUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMaHMS TPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUW; TPEACTABICHUS



0 MEXaHM3MaX XUMHYECKUX pEaKUud, TEPMOJAMHAMUYECKHUX W KHUHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHHUs, O B3aNMHOM BIIMSIHUM aTOMOB M I'PYIIII aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTl, opuentanTsl | u Il pona);
(paKTOJIOTUUECKUE CBEIEHHUS O CBOMCTBAaX, COCTABE, MOJYYEHUH U O€30IIaCHOM
UCIIOJIb30BAaHUU BAaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U INPAKTUYECKOU
NESATENIbHOCTH  4YeJIOBeKa, OOIIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepaboTKu HePTH);
c(OpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapAaKTEPHbIE MPU3HAKU IOHATH,
YCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COCAUHEHUN;
c(hOpMUPOBAHHOCTH YMEHUIA:

MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALUIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBJIATh YPABHEHUS XMMHUYECKUX PEAKUMU U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH  IMOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuil HOHHOTO OOMEHa MyTEM
COCTABJICHUS UX ITOJIHBIX M COKPAIEHHBIX NOHHBIX YPAaBHCHMIA,

M3IOTaBIMBATh MOJAEIN MOJIEKYJI OPTaHUYECKHUX BELIECTB JUIsl WIIIIOCTPALUU
UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJICKHOCTh M3YYCHHBIX
OPraHMYECKUX BEHIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpynIe COEIMHEHUH, JaBaTb MM Ha3BaHMs IO CHCTEMAaTUYECKOU
HoMmeHknarype (IUPAC) u npuBOIuTh TpUBHAJIbHBIE HA3BaHUS AJI OTHEJIbHBIX
NPEICTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHICH, TOJIYOJ, IVIMLEPUH,
ATWJICHTJIUKONb, (PEHOJ, (QopManblIerul, aueTalbJeruj, aleToH, MypaBbHUHAas
KHUCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
[JIMLUH, aJlJaHUH, MajibTo3a, (PPYKTO3a, aHWIMH, JUBHHWI, U30INPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEAENATh BHUJ XUMHYECKOM CBSI3U B
OPraHUYECKUX COEAMHEHUSX (KOBAJEHTHAsT W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh IOJOXKEHUS TEOPUM CTPOCHUS
oprannueckux BemiectB A. M. bBytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI;

c(OpPMUPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB, CTPOEHHUE,
(¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB, AJIKAIUCHOB,
QJIKAHOB, AapOMATHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, albACTUIOB, KETOHOB,



KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHUHOKHUCIIOT, O€JIKOB, YTrJIeBOJOB (MOHO-, H- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBS3b  MEXKJY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEaKIH C MCIOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHUMEpPAx
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJIOPOJIHOTO
Ceipbsi (HepTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpPMUPOBAHHOCTh BJIAJIEHUS] CUCTEMOW 3HAHHMM O €CTEeCTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOACHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hopMUPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIC orneparuu
MBICIUTEIILHON JCATENPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTHU3AIINIO, BBISBICHUE MPUUYMHHO-CIICACTBEHHBIX CBSI3EU — JJISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOI'O TMOHUMAHUS CYIIHOCTH MAaTEPUAIBHOTO E€IWHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHMYECKONW XHUMHH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOPpMUPOBAHHOCTh YMEHHI: TMPOBOAWTH PACUYETBl 1O XHUMHUYECKUM
dbopmynamM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C HUCIIOIh30BaHUEM (PU3UUECKHUX
BeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOYKTaM CTOpaHus, TUIIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: IPOTHO3UPOBATH, AaHAIM3UPOBATH U OIICHUBATH
C TMO3UIMA  DJKOJIOTMYECKOW  OE€30macHOCTH  MOCJIEACTBUSA  OBITOBOH U
MPOM3BOJICTBEHHON JI€ATEILHOCTH YeJIOBEeKa, CBS3aHHOW C MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHBIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIBHO IJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJy4YeHHUE M HU3YYEHHE CBOMCTB OpPraHUYECKHUX
BCILIECTB, KAYeCTBEHHBIC PpEAKIMU YTJICBOJOPOJOB pPA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX



3aJa4 1O PACIO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOJIOACHHEM MPaBHII

Oe3omacHOro oOpalieHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,

dbopMynupoBaTh 1EIb HCCIENOBAaHUS, NPEACTABIATh B pa3iudHON (dopme

PE3yJIbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUI:

coOroAaTh MpaBUia SKOJOTHYECKH IEIecO00pa3HOro MOBEeACHUs B OBITY U
TPYJOBOM NIE€ATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 30POBbS, OKPYKAOIIEH
IPUPOJIHOM Cpesibl U JOCTUKEHUS €€ yCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWCTBHUS HA JKHUBBIE OpPraHU3MbI
onpeaeNEHHBIX OPraHNYECKUX BEILECTB, MOHMMAs cMblch nokaszarens [T1K;

aHaAJIM3UPOBATh 11€JecCO00Pa3HOCTh MPUMEHEHHs] OPraHMYEeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHHS PUCK-TI0JIB3a;

c(OpPMUPOBAHHOCTh YMEHHN: OCYLIECTBIATh II€JICHAIIPABICHHBIM MOUCK
XUMHUYECKON MH(pOpMaIlMU B Pa3IMYHbIX UCTOUYHUKAX (Hay4Has U yueOHO-Hay4Has
JauTepaTypa, CpelicTBa MaccoBoil uHpopMaluu, UHTepHeT U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOU 3a1a9ei.

11 KJIACC

ITpenmeTHble pe3ynbTaThl OCBOEHHsS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHAJIbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX M I03HABAEMOCTH SIBJIEHUM NPUPOJBI, O MECTE M 3HAYECHUHU
XUMHHM B CHCTEME E€CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU yCTOHYMBOIO
pa3BUTHA, B PELICHUU MPOOJEM HKOJIOTMUYECKOH, DPHEPreTHMUECKON U IMHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHEUYECHHUU PAIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOl KyJIbTypbl UEJIOBEKa, a TaKke
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO M NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJAralIINe MOHATUS — XUMHUYECKHH D3JIEMEHT, aToM, SApO aToMa,
U30TOIIbI, 3JIEKTPOHHAs1 000JI04Ka aTOMa, S-, p-, d-aTOMHbBIE OpOUTAIIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHUSI aToMa, TMOpuau3anus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHCIIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl pemETKa, XUMHUYECKas peakiusi, pacTBOpP, JJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUSA, CTENEHb JUCCOLMALNH,
BOJOPOAHBIA TIOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTEND, TEIUIOBOW A(P(eKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMHU, XUMUYECKOE PABHOBECHE;



TEOPUU U 3aKOHBI (TEOPUSI AIEKTPOIUTHYECKOW IHUCCOLMAIUHU, MEePUOIUUYECKUI
3akoH J[.11. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS] SHEPTUU NMPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; IMPEICTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuid, TEPMOJAMHAMUYECKMX W  KHHETHYECKHX 3aKOHOMEPHOCTIX  HUX
IIPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOPAX M JIHUCIIEPCHBIX CUCTEMAX;
(dakTosOrHUecKUe CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHMH U Oe30macHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUNAX  XHUMHUYECKOIrO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BELLECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSX, BUJI XMMHUYECKON CBs3M (KOBAJIECHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelETKU
KOHKPETHOT'O BEILECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHMYECKON CBSI3M M THUMA KPUCTAJUIMYECKOM pPEmETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBA3H;

chOpPMUPOBAHHOCTh ~ YMEHHUH:  KJaccU(PUIUPOBAaTh:  HEOPraHHUYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUU 110 PA3IMYHBIM MPU3HAKAM (UUCITY
U COCTaBy pearupyrolmux BEIIECTB, TEIIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHMSI DJIEMEHTOB, OOpaTUMOCTH, YYAacCTHIO Karailu3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH ISl Kilaccupukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa Jl.
W. MenpneneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX JJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB



[Iepuonnueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHOJNB3YyS  IOHSTHUA
«IHEPreTUYECKHE YPOBHU», «IHEPTeTUUYECKUE TMOAYPOBHM», «S-, p-, d-aTOMHbBIE
opOHUTanM», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coeMHEeHUW 10 mnepuomam u rpynnaMm Ilepuoguueckoun cucremsr JI. U
MeHeneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJACCOB, MOJATBEPXKIAThH
CYILIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
NOMOILBIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUM;

cOpPMHUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS AJIEKTPOHHOro OallaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa NYTEM COCTABJIICHHS WX IMOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  peakuuyd  TUOPOJIM3A;  PEAKLIUU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );

c(OpPMHUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUNA C Y4ETOM HX DHEPIETHUYECKHX XAPAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTM XHMHYECKOW PpEAKUUH B 3aBUCUMOCTH OT PAa3IUYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS MOJI BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHWMHUYECKHE PEAKIUH,
JeXaluye B OCHOBE IMPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHCIIOThI, aMMHUaKa,
o0llMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J1€CO00pPa3HOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUM O MeETOoAaX HayYHOTO
MO3HAHUS SIBJICHUI NpuUpoAbl — HaOIIOIEHUE, H3MEPEHHE, MOJEINPOBAHUE,
HKCIIEPUMEHT (PEaIbHBI U MBICIEHHBIN ), UCIIOIb3YEMBIX B ECTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XUMHYECKHX SIBICHUH, HMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM )KU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISABIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUU C
NOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUYETBI: C HUCIHOJIb30BAaHUEM
MOHATHM «MaccoBasi J10Js1 BEUIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHLEHTPALU»;
Macchl BELIECTBA WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wil 00BEMY OFHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ ¢eKra



peaKiuy; 3HA4YeHUs BOJAOPOJHOTO MOKAa3aTessl pacTBOPOB KHUCJIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOMMAIMHU; MacChl (00BhEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUH, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpaA C
OTIPE/ICJIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpUMECH); JOJIU BbIXOJA MPOAYKTa pEeaKIMU; OOBbEMHBIX OTHOLIECHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKUA  DIKCIIEPUMEHT  (MPOBEACHUE  peakluidi  HMOHHOro  OOMeHa,
MOJATBEPKJIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONpPEACIICHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIMKATOPOB, H3Y4YEHUE BIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHYECKOW  PpEaKIMu, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o TemaM «Mertamme»y u  «Hemeramis»y) ¢
coOJIr0/IeHreM MpaBuil O€30MacHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpoBaTh 1€Jb HUCCIENOBaHUS, MPEACTABISAThH B
paznu4HOi (opMe pe3ybTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHHWBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIFOIATh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocyiol W JabopaTopHbIM O00OpyAOBaHHWEM, OOpalleHHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTIBITOB, HKOJOTHYECKU IEeJIeCOO0pPa3HOTO TOBEJAEHUS B OBITY W TPYAOBOU
JEATEIIbBHOCTH B LIEJIIX COXPAHEHUS! CBOETO 3J0POBbsI, OKPYXKAIOIIECH MPUPOTHOM
cpedabl U JIOCTMIKEHHMS €€ YCTOMYMBOTO pPa3BUTHSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA >KUBBIE OPraHU3MbBI ONpPECIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT U apyrue), KpUTUYECKu
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuIo, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3aa4uei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTp OHGHI/IH 0p FaHUYECKUX COE I/IHeHI/II\/'II) A.M 8 bubmmorexa LIOK
’ P p s Y https://m.edso0.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yriIeBOAOPOIABI — AJIKAHBI, 5 bu6nuoreka [IOK
' IIUKJIOAJIKAHBI https://m.edso00.ru/d69df650
)9 HenpenenbHbie yrieBogopOIbl: aJKEHBI, 14 1 bu6nuoreka [IOK
’ aJIKaJIMEHbI, aJTKUHBI https://m.edsoo.ru/d69df650
but6mmoreka [IOK
23 A 8
POMATHYECKHE YTICBOAOPOEI (apeHs!) https://m.eds00.ru/d69d{650
54 [IpupoiHbIE HICTOYHUKH YIIJIEBOJOPOJAOB U UX 4 bubmmoreka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
bubmunoreka LIOK
2.5 r 4 1
AIOTCHIPOMIBOMHBIC YIIICBONOPOLOB https://m.edso00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Cruptel. Genon 11 1 bubmorexa [IOK

https://m.edso00.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U

Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJIsipHbIe COeINHEHUS
5.1 BricokoMonekynsipHbIE COeTUHEHUS 6 bubmorexa LOK
) yp A https://m.edso00.ru/d69df650
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuoandeckas cucTeMa XUMHUYECKUX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 M 23 1 2
CTaLITH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
IIpenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
1 OpeacTaBICHUE O 1 bubnnorexa LIOK
p https://m.eds00.1u/3686e6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }312361) z[él({Hoe COCTOSIHHS) 1 bubmorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOXHOCTH
aToma yriepoza
XuMHUYecKas CBS3b B
OPTraHUYECKUX COCTMHECHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3psbiBa CBs3€ei
Teopus crpoeHus
4 OpraHnYEeCKUX COeOUHEHUN A 1 buGnnorexa LIOK
P ' https://m.eds0o.ru/9e595cb8
M. bytneposa
Bunsl nzomepun: CTpyKkTypHas,
5 IIPOCTPAHCTBECHHAS. 1 bu6bnuorexa [IOK
OnexTpoHHbIe () (EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUIN

[Ipencrasienue o
KIIacCU(UKAIUU U

6 cHUcTeMaTH4ecKas bubmorexa OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

. Knaccudukanms peakiuii B bu6nuoreka [IOK
OPraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHH Psi,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyecKue 1 XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue ankaHoOB B

11 npupoze. CriocoObl momyyeHus bubmmorexa LOK

https://m.eds00.ru/259b0asb
U TIPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: o0Ias
dbopmysa, HOMEHKIATypa U

v U30MepHsl, 0COOEHHOCTH bu6bnuorexa [IOK
CTPOCHUS U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MOJIy4YEHUS U
MPUMEHEHUE

N but6mmoreka [IOK

13 Pewrenne pacu€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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OIIpeIETICHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHMYECKOTO
BEIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero coctas. CucremaTn3anus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE 1

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LIuC-
TpaHC-U30MEPUS ATTKEHOB
Ouznyeckue U XUMHUIECKHe
15 cBoOMcTBa ankeHoB. [IpaBuiio bubmmorexa LIOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI oTy4eHus 1 bubmmoreka [JOK
NIPUMEHEHUE ATKEHOB https://m.eds00.1ru/665dc058
[IpakTuueckas padora Ne 1 mo
17 teme "llonydyenue 3TusieHa u Bubnmorexa [IOK
- . https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3am1a4d Ha
18 ONPEAEICHUE MOJIEKYJIIPHOU bu6nuoreka [IOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKaaueHbl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KYMYJIMPOBaHHBIE.

OCOOEeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XMUMHYECKHUE CBOMCTBA

bubmunorexa LIOK

20 CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
NIPUMEHEHHE aIKAAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P/,
obmas ¢popMmyna,

22 HOMeHK(Jb;ai)yga, 3JIEKTPOHHOE U bubmorexa OK

https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUECKUe CBOICTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB Bubmmorexa [IOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bu6nuoreka [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da

)5 CrniocoOblI noy4eHus u bubmmoreka [JOK
NPUMEHEHUE ATKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa LIOK

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

27 Cucremarusanusa 1 00001eHne
3HAHUU MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a U TOJTyoJIa,
uX (pU3NYEeCcKHe CBOWCTBA

79 XUMHYECKUE CBOMCTBA apEHOB: bu6nuoreka [IOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIuu IPUCOCTUHCHNUS,
OKHCJIEHHE TOMOJIOTOB O€H30/1a

Bbubmunoreka LIOK
https://m.edsoo.ru/a44alae4

31

OCO00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

but6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbix 3a1a4 Ha
onpeAeieHue MOJIEKYIIPHOU
(bopMyITBI OPraHUIECKOTO
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/53461a2c¢

33

CnocoObI ToTy4YeHus 1
pUMEHEHHE apEeHOB

bubmunoreka LIOK
https://m.edsoo0.ru/61717d09

34

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJAOPOIOB

35

Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX PEaAKLUM.
CucreMaru3anus u 0000IIeHe
3HAHUM 10 TEME

36

IIpuponnsiii ras. IlonmyrHbie
HE(TSHbIE ra3bl

37

KaMmeHHBII yroyib 1 TPOIyKThI
ero nepepadoTKu

bubmunoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKu HEPTH

bubmunoreka LIOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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l'anorenonpons3BoHbIE
YIJI€BOJIOPOOB: ANEKTPOHHOE

bubmunoreka LIOK

40
CTPOCHUE; PEAKIIUN 3aMENCHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1ienouei Ha
rajoreHIpou3BOAHbIE.
41 BsaumonelictBue
IUrajJoreHajJKkaHoB C MAarHUEM U
LIUHKOM
CucremMaruzamus 1 0000I1IeHne
42 3HAHUU 110 pa3aeil buGnnorexa LIOK
" p " M https://m.eds00.ru/20e8922
YrneBoaopo bl
43 KonTtponbHas pabora o Teme bu6nuorexa [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmiasg hopMyiia, CTpOCHHUE
44 MOJIEK % Enge I/ISIp bubmmorexa [OK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XHUMHWYECKHE CBOMCTBA
45 [IPENEIbHBIX OTHOATOMHBIX bubmmorexa [OK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObI ToTy4YeHus 1
46 IIpUMEHEHNE OJHOATOMHEIX bubmmorexa LOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 2pupsr: bubmmoreka [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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0Cc00EHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOUCTB

MHOroaroMHBbIE CIIUPTHL:
STUJICHTJIMKOJIb U TJIMLEPUH, UX

but6mmoreka [IOK

48
buznyecKre 1 XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoObI ToTy4YeHus 1

49 MPUMEHEHHUE MHOTOATOMHBIX bubmorexa [OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI,
50 bu3nYecKue CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/2ce72618
ToxcuuHOCTH heHoa
but6mmoreka [IOK
51 X €CKHe CBOMCTBa (heHoJ1a
MMHUECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9

5 CrniocoOblI noy4eHus u bubnmoreka [JOK
npuMeHeHue peHomna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
dbenons"

54 CucrtemaTtuzanus 1 0000IIeHNE bubnuoteka [JOK
3HAHUU 1O TEME https://m.eds00.ru/1810cb9b
Anbaerubl ¥ KeTOHBI:
3IEKTPOHHOE CTPOEHHE

55 KapOOHUIHHOMN TPYIIIIHI; bu6nuoreka [IOK

TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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AJIBI[GFI/II[BI 1 KCTOHBI:

56 (bu3HYecKue CBOMCTBA; pEeaKINKI bubmorexa [IOK
» peakdl https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakiinm okuciaeHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
P https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 CniocoOsI ToTydeHUs bu6nuoreka [IOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTLHBIE
59 KapOOHOBBIC KHCIJIOTHI, bubmunoreka LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa [IOK
p o https://m.edso0.ru/700cc87b
bu3nYecKue CBOMCTBA
XUMHYeCKHEe CBOMCTBA
61 IpeaesIbHBIX OJTHOOCHOBHEBIX bubnnorexa LIOK
p https://m.edsoo.ru/40e6¢0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOICTB
6 MYpPaBbUHOMN KUCJIOTHI. bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0EHHOCTH CBOMCTB:
HENPEeIeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmunoreka LIOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIIAX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773
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IToHsATHE O IPOU3BOAHBIX

bubmunorexa LIOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LHOK

https://m.edso0.ru/7¢065¢9d
KHCIIOT
CnoxHbie d(upHI:

66 TOMOJIOTHUYECKHH psiJl, oO1as bu6nuoreka [IOK
dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUEe U XUMUYECKHE bubmoreka [IOK
cBoOMCTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YpPaBHEHUIO XUMUYECKOMN

68 peaKIuM, Ha ONpPEeIeTICHUE
MOJIEKYJIIPHOH (hOPMYITBI
OpPTaHUYECKOTO BEIIECTBA
[IpaxkTuueckas padora Ne 3.

69 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso00.ru/4866711b
KUCJIOTHI. CiioxHBIE dPpuphI"”

Kupsr: ctpoenue, pusndeckue
70 u XIEMI/I‘-IGEKI/IG CB’OECTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(runmponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COAEPKAIIMX OCTATKH bu6nuoreka [IOK
HENPEAEIbHBIX JKUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoje

72 Mpbuia KaK cOJIA BBICHIHAX bubmorexa OK

https://m.edsoo.ru/3¢566565
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KapOOHOBBIX KUCJIOT, HX
Moroltee nercrtaue. Ilousatue o
CUHTETHUYECKHUX MOIOIIUX
cpenctBax (CMC)

['eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmunoreka LIOK

73 KUCIIOPOACOAEPHKAIIIX https://m.eds00.ru/56790c96
OpPTraHWYECKHUX BEIECTB

74 Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX peaKui

75 CucreMaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepUCTHKA

76 YIJIEBOJIOB U Kilaccuukaius bubmmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)

Monocaxapuasl: (U3NYECKUE
77 CBOMCTBA If HEXO}E),I[GHI/IG B buGnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue IoKo38l, €
73 SHAYCHIC B bubmoreka [{OK
https://m.edsoo.ru/5e61122d
KU3ZHEACITEIIbHOCTUA OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a U JIaKTO3a. bubnuoteka [JOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384¢7
MPUMEHEHUE TUCaXapuIOB

20 [Tonucaxapuapl: cTpoeHue bu6nuoreka [IOK

MaKpOMOJIEKYJ, pU3ndYecKue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsaTne 06 UCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha
2 omnpeaeseHue J0JIM BbIX01a bu6nuoreka [IOK
NPOJIYKTa PEAKIIUN OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
23 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO pa3aeiy https://m.edsoo.ru/08d4364c
KonTtponbHas pabora o Teme
84 "Kucnoponacoaepxarniue bubmorexa [IOK
P P " https://m.edsoo0.ru/42¢c6678e
OpTraHUYECKUE COCAMHEHUS
AMUHBI: KTaccuduKarms,
CTPOCHUE MOJIEKYJI, 001Ias
85 (1)(? MyJa HsoMeyH;I Bubmmorexa [IOK
pMy-Ia, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 pusnueckue
CBOICTBA
26 XuMHUYEeCKue CBONCTBA bubnuoteka [JOK
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIIVH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa OK
. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHUJIMHA
CniocoObI ToTy4YeHus 1
88 MpUMEHEHNE aTu(aTHIECKUX bubmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOenbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XMUMHYECKUE CBOMCTBA
aMUHOKHCIIOT, UX

bubmunoreka LIOK

90 OMOJIOrMYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 1
TUAPOIIU3 TICTITHIOB
91 benku xak npupoaHble bu6bnuorexa [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edso00.ru/429¢9899
but6mmoreka [IOK
92 XHUMHYECKHE CBOHCTBA OCIKOB
https://m.edso00.ru/6237306d
A3oTcoaepkaiine
reTEPOLUKINYECKUE
93 coequHeHus. HykimenHoBbie bubmorexa OK
A P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib
[TpakTruueckas pabora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 3a7a4 1Mo TemMe bubmorexa [OK
| g https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHuYecKue coeuHeHus"
[TpakTrueckas pabora Ne 5.
95 Pemenue skcniepuMeHTaNbHbBIX bu6nuoreka [IOK
3a1a4 o teme "Pacnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHUM"
KoHnTtponbHas paborta mo Teme
96 "A3oTcoaepIKalue bubmmorexa LOK
P , https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
97 OCHOBHBIC TTOHITHSI XUMUH bu6mmoreka [IOK



https://m.edsoo.ru/77df705a
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHMI B METObI NX
CHUHTE3a —IOJIMMEPHU3AIUS U
MTOJIMKOH ICHCAITHS

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

ITnactmaccel. YTunusanusa u

bubmunoreka LIOK

o8 nepepadoTKa IIacTHKa ! https://m.eds00.ru/82242¢0f
DJ1acTOMEpbI: HATYpaTbHBIN

99 CUHTETHYECKHUE KAYUYKH. 1 bubnmorexa LOK

https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HarypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6nuoreka [IOK
cuHteTnyeckue. [lonmmepst https://m.edso0o.ru/5963a601
CIELUATBLHOTO HA3HAUYCHUS
[TpakTrueckas pabora Ne 6.

101 Pemenue skcniepuMeHTaIbHBIX 1 bu6nuoreka [IOK
3az1a4 no TeMme "Pacrio3zHaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALMS

102 M3Y4YEHHOT0 MaTepHalia 1o Teme 1 bubnmoreka [JOK
"BricokOMONIEKYIApHBIE https://m.edsoo.ru/6a22ble8
coenuueHus"”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuorexa [JOK
Xumuyeckui sneMent. M30Tomnsl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMmuaecknx | bubnumoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubanorexa HOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTYpAILUKU AaTOMOB
5 SHGMGII;TOB B OCHoi){OAZII)/I 1 bubmorexa [TOK
R https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubanorexka [HOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuoamnueckas cucTeMa XUMHUIECKUX
7 anemeHTOB JI. 1. Menaeneena, CBsI3b C 1 bubmmorexa [IOK
N M ’ https://m.edso00.ru/16957¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubmuorexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoaam

https://m.edsoo.ru/f8468927
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CucreMaruzanus U 0000LIeHYE 3HAHUN

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIEHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumudeckoil cBs13u. MexaHu3MBbl

10 00pa30BaHMs KOBAJIGHTHOM CBS3H. bubanorexka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIEHCTBUS
BaneHTHOCTb U BaJieHTHBIE

1 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSIX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl2a
BemiecTBa MoJIeKyJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHUS. Turmsbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUTOUIHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 CriocoObI BRIpaOXKEHHS KOHIIEHTPAITUN bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ UCnoyib30BaHUEM

17 MMOHSTHH ""MaccoBasi JOJIsS Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e¢0ab4
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18 Knaccugukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Ctpoenue aroma. [leproandeckuii

20 3akoH u [lepuoandeckas cuctema bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BelecTBa.

Mmuoroo6pasue BemiecTs"
Knaccudukanms XuMruaecKux peakiuit
B HEOPraHMYECKON W OPraHNYECKOU

21 XUMUU. 3aKOH COXPaHEHUsI MaCChl bubanorexa [HOK
BELIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd2
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIHSIX
TennoBsie 3PEKTH XUMHUIECKUX

22 eakuii. TepMOXUMHUYECKHE bubmmorexa LIOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHeHUAM

23 XUMHUYECKHUX PEAKIIMHA U bubmorexa LIOK

P https://m.edsoo0.ru/87b13954
TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOUN peakinu, e
24 3aBUCHMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanuzaTopsl
25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu
26 [TpakTrueckas padota Ne 1 mo teme bubanorexka HOK

"Bnustaue pa3nuaHbIX GaKTopoB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edso00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTopoB HA bubmorexa [TOK
p p " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEeKTPOIUTHYECKAS JUCCOIIHALISL.
29 CI/IJ‘IBHI:)IG U cira0ble aieKT :HH”]J;IBI buGnnorexa LIOK
p ) https://m.edsoo.ru/5f766bdf
Crene”b IUcCOonUanu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX :CTBO :B Bono Ho HLII;I " bubmmorexa LIOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPaX bubmmnorexa IOK
p = p P https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B pacTBOpax bubmorexa LIOK
P H p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaKkInu. BaxxHenme OKUCINTENN U buGnnorexa LIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexa HOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3agad pa3inyHbIX TUIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
1o teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubnumoreka [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuoanueckoil cucreMe XUMUYECKUX

40 anemenToB /1. . MenaeneeBa u bubmorexa LIOK

o https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBOUCTBAa HEMETAIIOB
AnoTponusi HEMETAUIOB (Ha IPUMEPE
41 KHCJIOpo/ia, cepbl, hocdopa u bubmorexa HOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriaepoaa)

4 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
I"ajtorenbl: HaxO0XKICHUE B IIPUPOJIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U bubmmorexa LHOK

- o https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxnenue
44 KHUCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
p p https://m.edsoo.ru/6b3255¢6
raJJoreHOB
JlaGopaTopHble U TPOMBITIVICHHBIS

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubanorexka HOK
[IpumeHeHne raJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHHUH
[TpakTrueckas padota Ne 4. Permenue

Bbu6nmuoreka [JOK

46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

"T"anoreun!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIC CIIOCOOBI MOTYICHUS,

Bbubnmuoreka [JOK

47
(bU3MYECKre U XMMUYECKHIE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue KucIopoaa U 030Ha

Bbu6nuoreka [JOK
48 OKCHIBI B TIEPOKCUJIBI
a p g https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amad pa3nmuyHBIX THIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJICHUE B IIPUPOJIC,
50 CH(I))CO6BI nonﬂ CHHUS (g)plsl:/micxne u bubmorexa [TOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
Bbu6nmuoreka [JOK
51 CepoBozopo, CyIb(puIbl
POBOZIOPOZL, CyIbOH https://m.edso00.ru/7¢875999
Kucnaopoaconep:xamue coeTuHESHUS
52 cephl é))cﬂo6eiHI:)CTI/Iil CBoﬁCTI; CEepHOM bubmorexa [IOK
pbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa LIOK

" p . f[ https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coenvHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMy4YeHUSs, PUINIECKUE U bubanorexa HOK
XHUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoacoaep:kaiye coeTMHEHUS

55 a3oTa I())COGGHEI)OCTI/I CBOMCTB a30THOH bubmorexa LOK

’ https://m.edsoo.ru/e2965afe
KHACJIOTEI
56 [IpumeneHne a30Ta U €ro COeAMHEHUM. bubanorexka [HOK

ABOTHBIC yIOOpEHHS

https://m.edso0.ru/12915059
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®docdop: HaxoXKAEHUE B IPUPO/IE,
CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U

Bbubnmuoreka [JOK

57
XUMHUYecKue cBoricTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 (bocq)ﬂo c((i)) eq)ncz ue Kucinotel. Conu bubmorexa [TOK

P l\[, Pt ' https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexka HOK
coeaunenuil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coequHeHUA"
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubmmoreka [JOK
(bU3HMYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHCHHE
Oxkcup yriaepoaa(ll), oxcu

62 e I:)y;(l\f/’) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé bubmorexa [JOK
yHIepon - YT https://m.edsoo.ru/dbaS8adf
coJn

63 Pemenue 3aga4 pa3aumyHbBIX TUTIOB bubmorexa HOK

Aatp https://m.eds00.ru/6029b609
KpemHuuii: HaxoKeHHE B IIPUPOJIE,
64 CIII)OCOGBI 1oJI elfm{ q)mniefmfe U bubmmorexa HOK
. . https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcun kpemuansi(I1V), kpemuueas bubanorexka HOK
KHCJIOTA, CUJIMKATHI https://m.eds00.ru/3170e7b1
bu6mmorexka [IOK
IIpuMeHeHne KpEMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI10, €ro nojaydeHue,

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

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmnorexa LIOK
https://m.eds00.ru/b624£801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "Hemetamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas padoTa mo teme bubanorexa HOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yabTaToOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
[lepuoanueckoii cucteMe XUMUUECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [TOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METAIIJIOB
OO6mue dpuznyecKkue CBOCTBa
72 MeTasuioB. [IpuMeHeHne MeTaioB B bubmmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3us bubanorexa HOK
METAIIOB https://m.edso0.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYCCKHUHN DSl HAPSKCHUH
75 MeTaJ'IJI'I)OB. O061mmue cnorc):olébl H(I))J'IyquI/ISI buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAIIJIOB
OO0mas xapakTepucTrka MeTamuioB [A-
76 rpynisl [leproauyeckoit cucteMbl bubmmoreka [JOK

XMMHYECKHUX 3eMeHTOB. HaTpuii u
Kaluii: moiay4yeHue, Gusndeckue u

https://m.edsoo.ru/e12¢26b3
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XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpynusl [lepruoauyeckoin cucteMsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

Bbu6nuoreka [JOK

77 .
KaIbIIUI: TIONy4eHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49¢0
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

73 JKEcTKOCTh BOJBI ¥ CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfaec9

79 ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U bubanorexka HOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMILIIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE

81 Pemenue 3anay pa3nu4HbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue

82 SKCHEPUMEHTAIBHBIX 33434 II0 TEME bubmnorexa LIOK
" p " https://m.edsoo.ru/27a4af43

MerTaIisl TIaBHBIX TOATPYIIT

OO6m1ast XapaKTeprUCTUKA METAIIIOB

23 nmo6ouHbIX moArpym (b-rpyrim) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX https://m.edsoo.ru/610d7431
9JIEMEHTOB
duznyeckre 1 XUMHUUECKHE CBOIICTBA

84 XpOMa U €ro COeAUHEHNH, UX buGnnorexa LIOK

p ’ https://m.eds00.ru/9911bef3

MIPUMEHCHHE

85 Baxwneliume coeMHEHNs Maprasiia. bubmmoreka [JOK
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IlepmaHranar xanus, €ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 Jkele3a U ero coenuHenui. [lonyuenne bubmmorexa LIOK
’ ya https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
dusnueckye U XUMUYECKHAE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckye U XUMUYECKHAE CBOMCTBA
28 IIMHKA ¥ €r0 COCTUHCHUH, UX Bbu6nmuoreka [JOK
npuMeHeHue. [ uapoKCOKOMIIEKCHI https://m.edsoo.ru/blf2beal
IIMHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertasipl TOOOYHBIX TTOATPYIIIT
90 Pemrenue 3agad pa3iinyHbIX TUIIOB buGnnorexa LIOK
Aatp https://m.edsoo.ru/a8b83d&3
O00011IeHIE U CUCTEMATHU3ALIIS
91 U3VUYEHHOT'0 MaTepuaia 1o TEME buGnnorexa LIOK
" yi " p https://m.edsoo.ru/e91fe975
MeTtanibl
9 KonrtponsHast pabora o Teme bubnumoreka [IOK
"Merauibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHOM bubanorexka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumMuu B o0ecieueHun
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAyYHBIX METOAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe 110
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Hayunble mpuHIUITBI OpraHu3alnuu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIeHHBIE CITOCOOBI TTOTYICHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAi3HEHHE
96 OK aroliel cpeabl U ero 1 buGnnorexa LIOK
Py ator pea https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUS U 310pOBbE YEIOBEKA. 1 bubanorexka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas XumMun B | Bbu6nmuoreka [JOK
oOecIieueHn MUIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u naproMepHbie 1 bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHus B CTPOUTENLCTBE. BakHeime
100 CTPOUTENILHEIE U KOHCT MOHHEIE 1 bubmmorexa [IOK
p pyKH https://m.edsoo.ru/61¢69003
Marepuabl
XUMHSA B CEIILCKOM XO3STCTBE.
101 Opra"gndeckre U MUHepaJIbHbBIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
o TeMe https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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