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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHS
benepanbHOl 00pa30BaTENBHOM IPOrpaMMBbI cpeaHero oomero oopazoanus(DOIT
COOQ), npencraBineHHbIX B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojaBaHusi y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  ®Dexpepaiuuy,
peaNM3yIoNIMX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 1o 2025
roga» (Pacnopsikenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YTIyOJEHHOTO HM3YUYEHMs] 3aHMMAaEeT BaXXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro oOpazoBanus ywammxcs 10-11 xmaccos.
N3yuenue mpeamera, peanuzyeMoe B YCIOBUAX JudepeHInpoBaHHOTO,
npoduibHOro oOy4eHHs, Mpu3BaHO oOecrneuynuTh o0Ie00pa30BaTEIbHYI0 U
OOILEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTamnuy uX K OBICTPO MEHSIOIMIMUMCS YCIOBUSAM KH3HU B COITUYME, a TAKXKe JJIs
MPOJIOJDKEHUs OOy4YeHHUs B OpraHu3alusix npodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX TUCITUILINH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTOJATAIOIIUMU
nonoxkeausiMu  ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IiejieH, CoAepKaHus,
pe3yabTaToB OOy4YeHUsT M TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBIITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBIISIIOTCSI CIIEAYIOIIME BBITIOIHSIEMbIE MPOTrpaMMON IO
XUMUHN QYHKITUU:

e HMH(QOPMAIIMOHHO-METOAMYECKAsl, peanu3alus KOTOpol obecrieunBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COJACpP)KaHUH, OOIIEeH CcTpaTeruu
00y4eHHs, BOCIUTAHUS U PA3BUTUS O0YyYaIOIIUXCS CPEICTBAMU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ompeNesieHne: TPUHIUIIOB CTPYKTYPUPOBAHMUSI M TIOCJIEAO0BATEIHLHOCTH
M3YUYeHHs] y4EeOHOro maTepuaia, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €r0
XapaKTePUCTUK; TOIXO0M0B K (OPMHUPOBAHUIO COACPIKATEITHHOM OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTENbHBIX JOCTHKEHUNM OOYYalolUXCs B
paMKax UTOTOBOM aTTecTaluu B (opMe €IAMHOr0 TOCYJIapCTBEHHOTO
AK3aMEHa MO XUMHUH.

[Iporpamma aJist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e yCTaHABIMBAET WHBAPUAHTHOE MPEJAMETHOE COJEpKaHUe, 00s3aTeIbHOEe
JUIST U3YyYEeHUS] B paMKax OTIEIbHBIX TMpoduiield, MNpeaycMaTpuBaeT



pacnpeneneHue M CTPYKTypPUPOBAaHHME €ro Io KJaccaMm, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3ieiaM Kypca;

e JTAET MpUMEPHOE paclpe/eieHre y4eOHOro BpeMEHH, PEKOMEHYEMOro TS
W3YUYCHHUS OTNICIIbHBIX TEM;

e TIpeniaraeT MPUMEPHYIO IOCIEN0BAaTeIbHOCTh HU3YYEHHS Y4eOHOro
Marepuaia ¢ y4€ToM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U
MEXKIPEAMETHBIX CBS3EH;

e JTAET METOJMYECKYIO MHTEPHPETALHNIO LIeJIel U 3a7a4 U3yUYeHUsl IpeIMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJbTAaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrPaAMMBI CpEIHETO o011ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpEIMETHBIX, MPEIMETHBIX), & TAKXKE C YUYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUN  0OydYaromierocs IO OCBOCHHUIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIUAM B MpOorpamMMe MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHMEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a MpejesiaMi yCTaHOBIEHHOM TPOrpaMMoii 0 XUMUU 00s13aTeIbHON
(MHBapHaHTHOW) COCTaBISIONICH coJepKaHUs Y4YeOHOro mpeaMera «XUMUs»
0CTa€Tcs BO3MOXKHOCTh BEIOOpA €ro BAPUATUBHOM COCTABJISAIOLIEH, KOTOPasi JOJIKHA
OTIPEJIENSITHCS B COOTBETCTBUH C HAMPABIEHNEM KOHKPETHOTO MPO(IIs 00yUeHUsI.

B cootBercTBUM ¢ KoHUenTyaidbHbIMH TonoxeHusmu DIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOr0 M YIIIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHupoBaHHOTO O0y4YE€HUsI HAa YpPOBHE CpeIHero oOlero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIyONEHHOTO W3YYCHHS HAMpaBleH Ha peaanu3alluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM YTArlOM MOJIYYSHHUS] XUMUYECKOT0 00pa3oBaHus
B paMKax MW3y4YEeHHUsS CIEHHAIbHBIX €CTECTBEHHO-HAYUHBIX M XHUMHYECKUX
JUCLMIUIMH B By3aX U OpraHu3allusX CpelHer0 MpopecCruoHaIbHOr0 00pa3oBaHusl.
B sroli cBs13u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliMpeHue M YIIIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaromuxcs, BbIOPABIINX ONPEAENEHHBIA TPOPIIb 00yUeHusi, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYEHHs] XUMHUYECKOTO O00pa3oBaHusl B
opranumzanusx mnpogdeccuoHanpHoro obpasoBanus. Hapsgy ¢ 3Tum, B cBeTe
tpeboBanuii ®I'OC COO k 1uIaHUpyeMBbIM pe3yJibTaTaM OCBOCHHUS (eepanbHON
o0pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHus U3yUeHUE TIPEeAMETa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a/lad BOCHUTAHUS U COLUAIBHOIO
pa3BUTHS O0O0yYaromuxcsi, Ha (OPMUPOBAHHE y HHUX OOIIEMHTEIUIEKTYaTIbHBIX
YMEHUH, YMEHHI paluoHaNIM3aluy y4eOHOTO Tpyda U OO0OOMIEHHBIX CIOCOOOB
NEATeIbHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBINA, HAIPEIMETHBINA XapaKTep.



CocTaBnsomuMU IpeaMeTa «XUMUsS» Ha ypOBHE YINIYOJIEHHOTO HU3Y4YEeHHS
ABIIAIOTCSL YIUIyOJNI€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckass XuMmus». [Ipu onpeneneHnn Moaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJAEP)KAHUA STHUX KypCcOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH mojoxkeHuss PI'OC COO o paznuuusax 6a30BOro 1 yriryoiaEéHHOTO YpOBHEH
U3YYEHUS TIPEeIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHWYEeCKasi XUMHSI» COCTaBISIET COBOKYIMHOCTh TPEAMETHBIX 3HAHUA |
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cHUcTeMa
3HAHMM TMOJy4YaeT ONpeneIE¢HHOE TEOPETHUYECKOE [OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTbH CYIIECTBEHHO OOJIbIINN 00BEM (PaKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrmyOnéHHOM YpOBHE HM3ydeHHUs MpeaMeTa obecredeHa BO3MOXKHOCTD
3HAYUTENILHOTO YBEJINYeHHsI 00bEMA 3HAHUI O XUMUYECKHUX 3JIEMEHTax U CBOIMCTBaxX
UX COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS MPECTAaBICHUN O CTPOCHUU
BEIIECTBA, XMUMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX TMPOTEKaHWS peaKlui,
paccMaTpUBAEMBIX C TOYKU 3PEHHMS XMUMHUYECKONW KHHETUKH W TEPMOJIWHAMUKU.
Wzyuenue mnepuoauueckoro 3akoHa u Ilepuogmueckoil CUCTEMBl XHUMHUYECKHUX
AJIIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUSIX
O CTpoeHHWH aTtoMa. XHUMHUYECKas CBs3b OOBSACHSAETCS C TOYKH 3PCHHUS
HHEPreTUUECKUX U3MEHEHH NP €€ 00pa30BaHUM U Pa3pyLICHUH, & TAKKE C TOUKH
3peHUs] MEeXaHU3MOB €€ oOpa3oBaHus. l3ydeHue THMOB peakiuil TOMOIHSIETCS
dbopMHpoBaHHEM TPENCTABIECHUNH 00 AJIEKTPOXUMUYECKUX IMpoleccax M
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoil XuMuu mpu
pPacCMOTPEHHH PEAKIIMOHHOM CIOCOOHOCTH COEIWHEHWH yaAensercs ocoboe
BHHUMAaHHE BOMpocaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUHMHOM BIIMSIHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX peaKIlHii.

Ocoboe 3HayeHWEe HMEEeT TO, YTO Ha COJIEpKaHHWE KYypCOB XHUMHH
yIayOIEHHOTO YPOBHS U3YUEHUS IS KIIACCOB OMPEAeIEHHOT0 MPOoQuiis (TJIaBHBIM
00pa3oM Ha UX CTPYKTYpY U XapakTep JOMOJIHEHUHN K OOIIel cucTemMe MpeIMeTHBIX
3HAHMI) OKa3bIBAIOT BIMSHUE CMEXHbBIC MTPEAMETHI. Tak, Hanpumep, B COJACPKAHUU
npeaMeTa AJid KJIACCOB XUMHUKO-(DU3UUECKOro nMpoduiist 00JbllIoe 3HaYeHUEe OyayT
UMETH JIEMEHTHI y4eOHOro MaTepuana mo obme xumuu. [Ipu n3yuenuun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cielaH Ha OOIIHOCTb METOJOB IO3HAHUS,
OOITHOCTh 3aKOHOB U TEOPHUM B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHASI TEOPHUS
(MonexymnsipHasi Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MacChl M DHEPTUHU, 3aKOHBI
TEPMOAMHAMHUKH, SJICKTPOIHN3a, IPEACTABICHHUS O CTPOSHUH BEIIECTB U IPYTOE.

B To xe BpeMsa B coJepKaHUU NpeaMeTa s  KIACCOB XHMHKO-
Ouonornyeckoro nmpoduiis OONbIIMNA yAENbHBIH Bec OyJIeT UMETh OpraHudecKas
xuMHus. B 3ToM citydae mpenocTaBisieTcss BO3MOKHOCTB ISl 00jiee 00CTOATEIHLHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3aliy KJIETKH KaKk OMOJIOTHYECKOM CUCTEMBI, B
COCTaB KOTOpPOM BXOJAT, K MOPHUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, Kak
JUNUABL, O€NKHU, YTIEBOAbl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [lpu 3Tom 3HaHUS O
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>)KaT OCHOBOM Ul M3Yy4EHHUs CYIIHOCTU MpoIleccoB (OTOCUHTE3a, IbIXaHUS,
MULIEBAPECHUSI.

B mnmane ¢opMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NIO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HaHUW W3ydeHHe mpeaMera «XHUMHA» Ha YIIIyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOJSMIIUMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HAy4yHBIE MpeAMEThl», «MareMartuka Hu
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATypa».

[Tpu n3yuenuu yueGHOro npeamera « XuMus» Ha yriiyOI€HHOM ypOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEJIHEro 0011ero oopasoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SIBJISETCS (POPMHUPOBAHUME OCHOB HAyKH
XUMHUH KaK 00JJaCTU COBPEMEHHOIO €CTECTBO3HAHUS, PAKTHYECKON JIEATEIbHOCTH
YEJI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pelienue 3Tou 3a1aun Ha
yIiyOJEHHOM YpOBHE H3YYEHHs MpeAMETa MpPENIoyiaraeT pealn3alyio TaKux
LeJIen, Kak:

e (opmMupoBaHME TPEACTABICHUIA: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
AKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOW OE€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00ecCIeyeHnu palMOHAIBHOTO MPHUPOONOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTyphl YEJIOBEKa, a TaKXe 3KOJOTHUYECKH
000CHOBaHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOJHOM CpEE;

e OCBOCHME CHUCTEMBbl 3HAaHWM, JIEKANMX B OCHOBE XUMHYECKOU
COCTABJISIIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: PYyHIaMEHTaIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XHUMHUYECKHX pEeaKUui, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMax, 00 00Iux
Hay4HBIX MPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jaronmxcs OCO3HAaHHOI'O IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKHUX 3HAHMM 1 OOBSCHEHUS
KJIFOUEBBIX MJIeW W TPOOJEeM COBPEMEHHOW XUMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;
IPAaMOTHOTO pelIeHus Ipo0JeM, CBI3aHHbIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3UIIMHU DKOJOTHUECKON 0€30IMaCHOCTH ITOCIIEACTBUI
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIBbHOCTH YEJIOBEKA, CBSA3aHHOWU C
XUMHUYECKUM IIPOU3BOJICTBOM, MCIIOJIB30BaHUEM U IIEPEPaOOTKOM BEIIECTB;
yriIyOieHue peACTaBIeHUM 0 HAyYHBIX METO/IaX MTO3HAHMS, HEOOXOIUMBbIX
JUISL TIPUOOpPETeHUsT YMEHUN OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U
OOBSICHEHUS XUMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOM JICATEIIbHOCTH U MMOBCEIHEBHOMN KU3HMU.

B mnnaHe peanuzanuu NEpPBOOYEPENHBIX BOCIHUTATENBHBIX W PA3BUBAIOIINX
(GyHKUMNA ENOCTHON CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUsl MPU H3YUEHHUH
npeaMera «XuUMUS» Ha  YyrIyOJN€HHOM  ypOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TAKUE 1IeNU U 33/1a4H, KaK:

BOCIIUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTH SIBICHUW MPHUPOJIBI,
YBOKECHHUS K TMpoOllecCy TBOpUECTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX HUCCIEJOBAHUM B XUMHUHU, (DOPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYyYEHHIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HA  OCHOBE  YCBOCHHS
00111eu€eI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX M TBOPUYECKUX
crocoOHocTe oOydaronuxcs, (GOpMHpPOBAHHE Y HHX CO3HATEIBHOIO
OTHOILICHHSI K CaMOOOpa30BaHUIO M HEMNPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOMN MPpodheCCHOHAIIBHOM U OOIIECTBEHHOUW JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbI0 M TMOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HHU;

dbopMupoBaHHE YMEHHMH M HaBBIKOB pPa3yMHOTO IPHUPOJIONOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIbTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO611ee 9nCio 4acoB, MPEAYCMOTPEHHBIX JIJIST U3YUCHHS] XUMUU Ha YriyOJeHHOM
YpOBHE CpeaHero obiiero oopazoBanusi, coctaisier 204 yacon: B 10 knacce — 102
yaca (3 gaca B Hezento0), B 11 kmacce — 102 gaca (3 gaca B HeAemIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYECKOM XMMMH.

[TpenMeT 1 3HaUE€HUE OPraHUYECKOW XMMHHU, TIPECTABICHNE O MHOTOO0pa3HU
OpPraHUYECKUX COCIUHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMA. BaneHTHble BO3MOYKHOCTH aTroMa yriepoia. XHWMHYECKas CBS3b B
OpPraHUYECKUX COeMHEHUAX. THUIbl ruOpruan3auy aTOMHBIX OpOuTaNel yriepoa.
MexaHnn3mbl  00pa3oBaHUs KOBAJIEHTHOM CBA3M (OOMEHHBIM UM JOHOPHO-
aKUenTopHblid). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaled, G- MU T-CBS3U.
OnunapHas, ABOMHas U TpoiiHas cBsi3b. CrOCOOBI pa3pbiBa CBS3€l B MOJIEKYyIax
oprannyeckux BeulecTB. [loHstTne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKTpodue.

Teopust cTpoeHuss opraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MOoJleKyIsipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl pPA3IMYHBIX BHUJOB: pa3BEpHyTas, COKpallEHHas,
ckenetHass. M3omepus. Buasl u3oMmepun: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3(PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUH (MHIYKTUBHBIN U
MEe30MEpHBIN 3P PEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. lloHsaTue o
byHnkunoHanbHOM rpymnmne. I'omomnorus. I'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKkaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTy U Kinaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPALLCHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMH OpraHMYECKUX BEIECTB U MaTepualaMH Ha UX OCHOBE,
OIBITHl MO MPEBPAIICHNI0 OPraHMUYECKUX BEILECTB MpPU HArpeBaHUM (IUIaBJICHUE,
OoOyTJIMBaHME M TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJ OpPraHuYeCKUX
BEILECTB.

Yriaesoaopoasl.

Anxansel. 'omonorudeckuil psja ajakaHoB, oOmas gopmysia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anns aTOMHBIX OpOuTanell yriepoaa, o-cBsi3b. PU3MUECKUE CBOICTBA
AJIKAHOB.



XHWMHMUYECKHE CBOMCTBA QJIKAHOB: PEAKLUUU 3aMEIIECHUs, W30MEpHU3alH,
JETUAPUPOBAHUS, IUKIN3ALNHY, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBnenue o
MEXaHU3Me peaklnii paguKaJIbHOTO 3aMEIEHUS.

Haxoxnenue B mpupoze. CriocoObl MOIyYEHUs U TPUMEHEHUE AIKAHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH
CTPOEHUS U XMMHYECKUX CBOMCTB MAJIbIX (I[MKJIOMPONAH, IIMKIO0YTaH) U OOBIYHBIX
(LUMKJIOMEHTaH, HUKIIOTeKCaH) LUKI0aNKaHOB. COoCcOObI MOIyYeHUs U IPUMEHEHHE
LUKJIOAIKAHOB.

Ankensl. ["'omonornyeckuii psij aJkeHoB, oOmas Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII ANIKEHOB, SP -THOPH N3N
aTOMHBIX opOuTaneil yriepona, 6- U m-cBA3u. CTPyKTypHass U reoMeTpuyecKas
(umc-tpaHc-) uzomepus. Ousnyeckrne CBOKWCTBA AJIKEHOB. XMMUYECKUE CBOMCTBA:
peakUuHd IPUCOEIWHEHHs, 3aMEIICHHUS B O-IIOJIOKEHUE MPH JBOMHOW CBS3H,
nonumepusanuu u okuciienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JABOMHYIO CBs3b. CHIOCOOBI MOTYYEHUS! U IPUMEHEHHUE AJIKEHOB.

Ankanuenbl. Knaccugukanus ankaaueHoB (CONPsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHU 3IEKTPOHHOTO CTPOCHUS U XMMHUYECKHUX CBOICTB
CONPSHKEHHBIX TUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuzanms conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE aIKaUEHOB.

Ankunbl. ['oMonorudeckuii psij ankuHOB, 0011ast popmyJsia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOEANHEHUS, TUMEPU3ALIMHI U TPUMEPHU3ALIUH,
OKHucieHns. KuCioTHpIE CBOMCTBA aJJKMHOB, UMEIOIIUX KOHLIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiuyu Ha TPOUHYIO CBs3b. CIOCOOBI MOJyUYEeHUs U PUMEHEHHE
AJKAHOB.

ApomaTtuueckue yrieBoJopoisl (apenbl). ['omonormyeckuid psii apeHOB,
oOmast opMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DPU3MYECKHE CBOWCTBA apCHOB. XHMHYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIUU 3aMENICHUS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM pajuKaje, Peakluuyd MPUCOCAUHEHUS, OKUCIEHHE T'OMOJIOrOB
oenzona. IlpeacraBnenue 00 OpPHUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JbHOM KOJIbIIE Ha MpHUMepe aJKWIbHBIX pPaguKajoB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus cruposa. CriocoObl MOMyYeHUs U
PUMEHEHUE APOMATUYECKUX YTIEBOJIOPOIOB.

[Tpuponusriii ra3. [lonytaeie HedTsHBIE Ta3pl. HeTh U €€ mpoucxoxaeHue.
Kamennsiii yrons U npoaykrthel ero nepepadorku. CriocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepaboTKu HEPTH, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBs3b MEXKy Pa3IMYHBIMU KJIaCCaMU yTIJIEBOAOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIIIEBOAOPOIOB. Peakiuun
3aMENIEHUs Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnimy. JlelicTBue Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTAJIOTEHAIKAHOB C MAarHM€M U LHMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOIHBIX  yTIEBOJAOPOTOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHUYECKUX BEUIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUEHMsS BEIIECTB M HUX MPEBpaIlCHUMN:
U3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KJIAcCOB (OOecIBEYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajus, B3aUMOJICHCTBHE allETHIIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yIJIEPO/Ia ¥ BOJOPO/IA B OPraHUYECKUX BEIIECTBAX, OJYUYCHUE ITUIIEHA U U3YUYCHHUE
€ro CBOWCTB, O3HaAKOMJIeHUE ¢ KoyueknusiMu «Hedtb» u «Yromb», ¢ obpasiamu
IJJaCTMAcC, KaydyyKOB M PE3MHBI, MOJEIUPOBAHUE MOJEKYJ YTIJIEBOJOPOJIOB M
rajoreHIpPOU3BOAHBIX YIIIE€BOIOPOIOB.

Kucaopoacoaep:xammue opranndyeckKue coeTUHEHUs.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJIEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuil psn, obOmas Qopmyna, u3oMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpelENbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXIAY MOJEKYJIAMU CHOUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKIMHU 3aMEIIeHUsl, JeruapaTaluy, OKHUCJIEHUS,
B3aMMOJECUCTBUE C  OpPraHUYECKMMU U  HEOPraHWYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JlelicTBHE ATaHOIa U METaHOJIa
Ha oOpranusM uesjoBeka. CrocoObl MOMYYEHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMUYECKUX CBOMUCTB.

MHoOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlEpuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEIIEHHUS], B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs Peaklvsi HA MHOIOATOMHbBIE CIIUPTBHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKjaeohuaIbHOTro 3amenieHus. JleiicTBue Ha
opraHu3M uyenoBeka. CriocoObl MOTy4YeHUs! U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOTO sAfapa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XHUMHYECKUX



cBoiicTB (eHona. KadectBeHuwie peakimu Ha (enon. TokcuyHOCTH (eHona.
CrniocoObl osryuenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyImIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 0O0IIas
dopmyna, mzomepus U HOMEHKIaTypa. dusnueckue CBOWCTBA ajbAECTUAOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTH/IOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUSI.
OxucneHue anpJerujioB, KaueCTBEHHbIE peakluu Ha anbaerujpl. CrnocoOsl
MOJIYYEHHS] U IPUMEHEHHE alIbJETHI0B U KETOHOB.

OHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuus dSTepuduKalMM, peaKUUd C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBuren BBICIIMX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAs, .JUHOJEBAs,
JuHONIeH08as KUCIOThl. CIOCOOBI MOTyYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuii pan, obuias ¢gopmysna, U30MepUs U
HOMeEHKJIatypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
LIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHoi cpesie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIpPENENbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

MBpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yrieroaoB (MOHO-, 11-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA M HAXOXJICHHE B MpHpoje. DPoToCHHTES.
XHUMUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTHIHON
Ipynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuapl: caxapo3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIMBAOLIME aucaxapubl. ['uaponns
nucaxapunoB. HaxoxneHnue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH W ueuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUTH0JI03bl. XHWMHYECKHE
CBOICTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB uesuiono3sl. [lousTtue 06
HCKYCCTBEHHbBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CIIMPTOB B BOJIE, B3AUMOJCHUCTBUE ITAHOJA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B albJETH] Ha PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kalivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(1Il)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckue cBoicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJICUCTBHE
pacTBopa oko3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiicTBue kpaxmania ¢ HOA0M,
pEIICHHEe HSKCIEPUMEHTANBHBIX 3amad 1o TemaMm «Couptel u  (PEHOIBDY,
«KapOonoBsie Kuciothbl. CloxKHbIE 3PUPBI».

A30Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYEeCKHe MPOU3BOJHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anmudaTUIecKue ¥ apOMATHUYECKHE; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyina, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOICTBAa. XMMHUYECKOE CBOWCTBAa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWINH — IPEACTAaBUTENIb aMUHOB apoOMaTH4eCcKoro psiaa. CTpoeHrne aHUInHa.
B3aumHoe BiusiHUE Tpynm aToMOB B MoJiekysie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHuivHA. KadecTBeHHbIe peakiuu Ha aHUIMH. CriocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaennbHbIE NPEeACTABUTENN O-
AMHUHOKHCJIOT:  TJIMIMWH, ajnaHuH. @DuU3MYecKue CBOMCTBA aAMHHOKHCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHUM, peaKiMs TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonorunueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 NENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuunHas, BTOpUYHAsT W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPALICHUI:
pacTBOopeHue OENKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuuu Ha O€NmKHM, peHIeHHEe OJKCIEPUMEHTAIBHBIX 3a/lad 10  TeMaMm
«A30TCoAepKalINE OPraHUYECKHE COETUHEHU» U «Pacrio3HaBaHWE OPraHUYECKUX
COCIMHEHUI.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
[IOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJUMEPU3ALMU, CPEAHSAS MOJIEKYJIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJINMEPHU3ALIMS U TIOJTUKOHICHCAITHSI.

[lonumepubie Mmatepuansl. [lmacTmaccel  (MONMATUIIEH, TMOJIUIPOIUIIEH,
NOJINBUHWIXJIOPU, TOJUCTUPOJ, MOJMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJdTUICHTepedTanar). Y Tuausamus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAaYEHUs (Teduion, KeBJIap,
AJIEKTPOIPOBOIAIIME OJUMEPHI, OMOpa3naraeMble OJUMEPHI).

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX MPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacrno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenune MonekyasipHOH (OpMysbl OpraHMYEeCKOro COEAMHEHHUS 110
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €70 COCTaB, HAXO0XK/IEHNE MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYECKOTO COeTMHEHUSI IO Macce (00BEMY) TPOYKTOB CrOPAHUS, 110
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB PEaKLUUU W/MIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHWE CTPYKTYPHOH (OpPMYJIbI OPraHUYECKOTO BELIECTBa Ha
OCHOBE €r0 XMMUYECKUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, ONpPE/IETICHUE 0N
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€U MPU W3YYEHUHU OPTAaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX ECTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSTHH, MPUHITBIX B OTIEIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHUE, HAy4YHbIN (DaKT, TUIIOTE3a,
TEeOpUsl, 3aKOH, aHaiu3, CHUHTE3, Kiaccudukaiusi, HaOIOJIeHHe, H3MEpEeHue,
HKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

®duznka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKya,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOpPOCTh, DHEprus,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETePOTPO(DHBIA TUN TUTAHUS, OpOKEHHE,
dboTocuHTE3, HbIXaHHWE, OEJIKHU, VYIJEBOJIbl, KUPbI, HYKICHHOBBIE KHUCIOTHI,
(bepMeHTHI.



['eorpadusi: moyie3HbIC UCKOIIaEMbI€, TOILIUBO.
TexHomorus: mNHIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIUE CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBBI XMMUH.

AtoM. CocTaB aTOMHBIX siiep. XuMuueckuid anemeHT. M3otonsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccupukanuss XuMHUueCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). Pacmpenenenue 5I€KTPOHOB 1O AaTOMHBIM — OpOUTAJISIM.
DneKkTpoHHBIC KOHPUTYPAIIUU AaTOMOB 3JIEMEHTOB MTEPBOTO0—4ETBEPTOTO MEPUOJIOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(UTypalu HOHOB.
DIIEKTPOOTPULATEIIHBHOCTD.

Ilepronnueckuit 3akoH U I[lepronnueckas cucTreMa XMMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CBa3b neproanyueckoro 3akoHa u llepuoguyeckoil cucteMbl
XUMUAYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CIIOXKHBIX BEIIECTB IO IPyNIaM U EPUOIaM. 3HaYEHUE IEPUOTUYECKOTO
3akoHa /[.11. Menneneena.

XuMUYecKass CBsI3b. BuAbl XMMHUYECKOW CBSI3M: KOBAJICHTHAs, WOHHAas,
MeTajindyeckas. MexaHu3mMbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN. DHEprus U [iauHa cBA3u. [lomsspHOCTh, HAPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBs3u. KparHele cBsa3u. BopoponHas cBs3k.
MexMOoneKyIspHbIE B3aUMOAECHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUECKUM CTPOCHUEM (Ha MPUMEPE COETUHEHHM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JHMraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUM.
[loHATHE O KOOPAVMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTpOE€HMS. UMbl
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucrtemax. Mctunaeie pactBophl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALlUH PacTBOPOB:
MaccoBasi J0Ji1 BEIIECTBA B pacTBOPE, MOJIApHAsl KOHUEHTpauus. HackieHnsie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsi.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB. TpUBUATIbHBIC
Ha3BaHUsI OTJICNbHBIX NIPEICTaBUTENICH HEOPraHUYECKUX BEIIECTB.



Knaccudukarus XuMuueckux peakiuii B HEOPraHWYECKONH U OpraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAaHEHMS M MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PpHeKThl XUMUYECKUX PEaKIIUH.
TepMOXUMHUYECKUE YPAaBHEHUS.

CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBHCUMOCTb OT Pa3IU4YHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Kataaus u Katajau3aTopsl.

OO6paTtumble 1 HeoOpaTUMbIE peakiui. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBecHUsl. DAKTOPHI, BIHSIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIlepaTypa, JaBJICHUE U KOHIICHTPALMK BEILECTB, yYaCTBYIOIIUX B
peakuuu. [Tpunmun Jle [laTenbe.

OnekTponuTuyeckas aucconuainus. CuibHble W CjlaOble AJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PAacTBOPOB: KHUCJIOTHAas, HEWTpalbHAs,
miesnounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakuuu
HOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpomecchl OKHCIEHMS W BOCCTaHOBJICHMSI.
BaxnHelmme OKHCIMTENIM W BOCCTAaHOBUTEIW. MeETOJ 3JIEeKTPOHHOro OaaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W MX MPEBpALICHUI:
pa3oKEHUE MEPOKCHAA BOJOPOAAa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTALIHYECKUX PEIIETOK, IPOBEACHNE pPeaKIiii HOHHOTO 0OMEHa, OIpecIICHUE
Cpelbl PacTBOPOB C IMOMOINBIO MHIWKATOPOB, M3YUYEHUE BIIUSHHUA PA3TAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW PpEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenune HeMeTauioB B [leprnoandeckoil cucteMe XuMHUIECKUX 2JIEMEHTOB
J.N. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI UX aTOMOB. DU3MUYECKHUE CBOMCTBA
HEMETAJIOB. AJJIOTPOIKS HEMETAJUIOB (Ha MpUMEpPE KUCIIopoia, cephl, hochopa u
yIJIepoJia).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEaKIMU C
METaJlJIaMU U HEMETAJUIAMH, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ napuapl. TonmBHbIE
AJIEMEHTBHI.

["aorensl. HaxoxnaeHue B NMpUPOJE, CIIOCOOBI IMOIYYCHHS, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA. ['amoreHoBoiopoAsl. BaxkHelne KUCIOpoACOAEpKaIue
COeJIMHEHUs TajoreHoB. JIabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumMeHeHne rajoreHoB U UX COCTMHEHHU.

Kucnopon, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI IOJIYYSHUS
KUCI0poJia. PU3NYECKHEe U XMMHUYECKHE CBOMCTBA M NMPHUMEHEHHME KHUCIOpOJaa U
030Ha. OKCUABI U TIEPOKCHUBI.



Cepa. Haxoxnenue B mpupOJie, CIOCOOBI MONy4YeHUs, (PU3NUECKHue U
xumuueckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(IV), oxcun
ceprl(VI]). CepHuctas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpPHOM
KHCIIOTHL. [IpuMenenue cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B TMpupoae, CHOCOOBbl MONMydeHUs, (U3HUECKHE W
XUMUYECKUE CBOMCTBAa. AMMHAK, HUTpUAbl. OKCHUJIBI a30Ta. A30THCTast U a30THAs
KHUCJIOTHI U UX coJii. OCOOEHHOCTU CBOMCTB a30THOM KUCHIOTHI. [I[puMeHenune a3oTa u
€ro COeIMHEHUI. A30THBIE YI0OpEHUH.

®dochop. Haxoxnenue B mpupoje, CrocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuabl docdopa, dochopnas
kuciota u e€ conu. I[lpumenenue Qocdopa u ero coenunenuit. PocopHbie
yaoOpeHus.

VYrrnepon, HaxoxAeHHWE B mpupone. AJUIOTPONHbIE  MOAUDUKAIUH.
duznyeckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yrompHast kuciora u eé
CoJiu. AKTHBUPOBAHHBIA Yyroyb, aacopOuusa. DyinepeHsl, rpadeH, yriepojHble
HaHOTPYOKU. [IpuMeHeHne MpOCTHIX BENMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COeIMHEHUH.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJydeHHs, (PU3NYECKHE U
xumuueckue cpoictBa. Oxcun kpemuusa(1V), kpemMHueBasi KUCIOTa, CUIUKATHIL.
[IpumeneHue kpeMHus U ero coequHeHnii. CTekio, ero nojy4eHue, BUJIbl CTEKJIA.

[Tonoxenune MeramoB B Ilepuoandeckoil cUCTEME XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CiuiaBbl METAILIOB.

DONEKTPOXUMUUYECKUM psifi HampspbkeHud metawioB.  OOmmume  crnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILTYPIHs,
anekTpoMeramutyprus. [lonsatue o koppo3um MertamioB. CrnocoObl 3alIuThl OT
KOPPO3HH.

O6mas xapakrepuctuka MmeTtamioB [A-rpynmel [lepuonnueckoid cucTeMsl
XUMHUYECKUX 37eMeHToB. Hatpuii u kanuii: nonydenue, GU3N4ecKue 1 XuMUYECKHUE
CBOICTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAMHEHUII.

O6mas xapaktepuctuka metamioB IIA-rpymmer Ilepuogndeckoit cucTeMsl
XUMUYECKUX DJJIEMEHTOB. MarHuid ¥ KajblMi: TMOJydeHue, (Quanyeckue W
XUMUYECKUE CBONCTBA, MPUMEHEHUE TNPOCTHIX BEIIECTB W WX COCIUHCHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHHN: TTOTy4eHHe, (GU3NIECKHUE U XUMHUYECKHE CBOWCTBA, MPUMECHECHHE
MPOCTOTO BeIleCTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBa OKCHAA U
TUIPOKCUJIA AIFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHUSI.



OOmast xapakTepucThka MeETauIoB TOo00YHBIX moarpymm  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKUX AJIIEMEHTOB.

Pu3nYecKne 1 XMMUUYECKHE CBOMCTBA XpoMa U €ro coenuHeHul. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCJIMTEIbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

@u3nuecKkue M XUMHUYECKHME CBOMCTBA MapraHia M €ro COEIMHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanausi, €ero OKUCIUTEIbHBIE CBOMCTBA.

duznueckue U XUMHYSCKHUE CBOMCTBA JKeje3a M ero coeauHeHu. OKCHOBI,
ruapokcuasl u conu xeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHne Kemne3a U
€ro CIUIaBOB.

Pu3nyYeCcKrue 1 XMMAYECKHE CBOMCTBA MeIU U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COEUHECHUU.

[Muuk: monydyeHue, ¢GU3MUECKME W XUMUYECKHUE CBoMcTBa. AMdoTrepHbie
CBOIMCTBA OKCHJIA ¥ TUAPOKCHIA IIUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [I[pumMeHnenune
[MIHKAa U €r0 COeANHEHNH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue oOpa3lioB HEMETaJIOB, ropeHue cepwl, pocdopa, xkeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIMU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX M IIEJTOYHO3EMENbHBIX METAIIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C PacTBOPaMHU KHCJIOT U
1IeJ104Y€el, KAYECTBEHHBIE PEaKIIMM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOA U
KaTUOHBl METAJUIOB, B3aWMMOJAECHCTBUE THUAPOKCUIOB QIIOMUHUS W IIMHKA C
pacTBOpaMU KHCJOT U IIEJIOYEH, PENIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COSAMHEHUSN,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponb xrumMuu B 00ecnieueHny yCTOMYMBOTO pa3BUTH yesioBeuecTBa. [lonsaTue o
Hay4YHBIX METOJAX MO3HAHUSA U METOJIOJOTUM HAYYHOIro uccliienoBanus. Hayunsie
MPUHIUIIBI OPTraHU3AIMH XUMUYECKOTO TPOU3BoACTBa. [IpoMbIlieHHbIE CITOCOOBI
MOJTyYeHUs] BaXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHCJIOTBI, MeTaHoa). [IpoMbllIIEeHHBIE CIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEAbl U €ro nocaeAcTBUs. Poinb xumuu B
00ecCIeYeHU U IHEPTreTUIECKOI 0€30MacHOCTH.

Xumuss U 300pOBbE 4enoBeKa. JlekapcTtBeHHble cpeactBa. IIpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUHN METULIMHEI.

XuMHsI TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb Xxumun B
oOecrieyeHuH MUIIeBOM 0€30MacHOCTH.



Kocmernueckne u mapdromepubsie cpeactBa. beiroBas xumus. [Ipasuiia
0€30MacHOro UCIOJIb30BaHUS MIPENapaToB OBITOBOM XMMHUH B IIOBCEITHEBHOM JKU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOH).

XuMus B CENbCKOM X03stiicTBe. OpraHndyeckiue 1 MUHEpaJIbHbIE y100peHusl.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl 11 3J1eKTpoHUKUA. HanoTEeXHOIOTHM.

Pacuérnble 3anaun.

Pacuétbl: mMacchl BemiecTBa WiM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAcCe WM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
IIPUMECH, Macchl (00bEMA, KOJTMYECTBA BELIECTBA) TPOIyKTa PEAKIIMH, €CIIH OJJHO U3
BEIIECTB JAHO B BUJE pacTBOpa C ONPEACIEHHON MAaCCOBOM JI0JI€ pacTBOPEHHOTO
BEILIECTBA, MACCOBOM J0JIM ¥ MOJISIPHOW KOHIIEHTPAIMU BELIECTBA B pacTBOPE, A0JIU
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUW OOImEeH W
HEOpPraHndeckord xuMuu B 11 Kiacce ocylecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
MPEeIMETAaX ECTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
Teopusi, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIO/IEHNE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

®dusznka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHbB, BEIIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSHHUE BELIECTBA, HWACAIbHBIN Ta3, (U3MUECKHE
BEJIMYMHBI, €AUHUIBI U3MEPEHUS], CKOPOCTh, SHEPTHsl, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeradosIn3M, MaKpo- U
MUKPODJIEMEHTBI, OCJKH, KUPbBI, YTIEBOJbI, HYKIEUHOBBIE KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIUBO,
PECYPCHL.

TexHoMOrus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrusl, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
bapmaneBTUYeCKast IPOMBIIIEHHOCTD, MPOU3BOICTBO KOCMETUYECKUX
IpenaparoB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAs
MIPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsi BBIJIEICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM TpaKJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOMNPEAECICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TNpaBWJIAMHM W HOpPMaMHu TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOECHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MpoLecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(OpMHPOBAHHOCTh OIBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEeATEeITbHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKCHUS K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABICHUSI O COLHMAIBHBIX HOPMax M TMPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM eI TEIbHOCTH MPHU CO3/IAHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUYeOHON ACSATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCITUTAHUS:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IPUJIOKEHHUST XHWMHUHU, OCO3HAHHUS TOIO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  JKCIEPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSAHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEpPECA U N03HABATEIbHBIX MOTUBOB B IOJIYYEHUH U TTOCIEAYIOIIEM aHAIU3E
uH(OPMAIUH O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYMKH CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTIKOB;

4) popMupoBaHNs KYJbTYPHbI 310POBbS:

MOHUMAaHUsl IEHHOCTEH 370poBOro W Oe3zomacHOro oOpasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOIo/IeHUsT TpaBui 0O€30MacHOro oOpalieHus C BelecTBaMu B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOU IEATEIHLHOCTH;

MOHMMAHUS 1EHHOCTH TPaBWJ HWHJIMBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEI0BATEIhCKOM
JeSATEebHOCTH, OOINECTBEHHO IIOJE3HOM, TBOPYECKOW W JAPYrUX BHAAX
e TENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEHIEHWH NPaKTHUUECKUX 3ajad
COIMAIbHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO0 MPOGECCUuil pa3IudHOro pojia, B TOM
YHClie Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUI M0 XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYJAOBOU eI TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHUH, HUHTEPECOB U
noTpeOHOCTEM 00I1IeCTBA;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS

HKOJIOTHYECKH I[E€JIECO00Pa3HOTr0 OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMIIe;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM, BIMSHUS
HAKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAaHUSI JIOCTMKEHHM XUMHHM IS
PELICHHs BOMPOCOB PAIIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;



AKTUBHOIO HENPUATUA JCHUCTBHM, IPUHOCAIIMX BpPEJ  OKPYKAIOIIEH
IPUPOJTHON cpese, YMEHMsI NMPOTHO3UPOBATh HEOJArONpPUSTHBIE 3KOJOTUYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs Pa3BUTOIO IKOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATBHCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLIMAIIBHOM
MPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJEOJIOTHH
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 IIO3HAHMSA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU
1 0OIIIECTBEHHOU MPAKTUKH;

NOHUMAaHUS CHEeUU(PUKA XUMHUM Kak HAyKH, OCO3HAaHHMS €€ poau B
(bopMUpPOBaHHUN PAILMOHATIBHOIO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpEJICTaBICHNUs 00 OKpYXarolleM MHpEe Kak O €AMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHUU TMPUPOJIHBIX 3aKOHOMEPHOCTEM U peleHud MpoOJeM COXpaHEeHUs
MPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTA XUMHUU JUJII  COBPEMEHHOM
LIMBUJIN3ALMH: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTU W BaKHOM POJIM B CO3JaHUM
HOBOM 0a3bl MaTepUATIbHOM KYJbTYpbl, B pEHIEHUH TJIOOATBHBIX MpoOsieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTETHUUECKOM, MUILIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIEUEHUU YCIOBHI
YCHELIHOro TpyJa U SKOJIOTHYECKU KOM(POPTHOM JKHU3HU KaXKIO0r0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJTyyaeMble 3HAaHUS JJIS aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYXKAIOUIero Mupa u
OPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUS JieJ1laTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOUIUXCSI JAHHBIX C LENbI0 MOJYyUYEeHUSs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS IS
peleHus IpooOJieM B peabHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caMOOOpa30BaHUI0, K AaKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAaHUM [0 XUMHUU B
COOTBETCTBHUHU C KU3HEHHBIMU NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodeccruoHaIbHOM
NEeATENBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeMeTHbIE pe3yabTaThl OCBOCHHSI IPOrPaMMBbl IO XMMHUHM Ha YPOBHE
CpeHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS GbopMHpOBaHUA  MHPOBO33PEHUS  OOYyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHbIE TOHSITHS, OTPaKArOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, SHEPrus, SBJIECHUE,
npolecc, CUCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISATUBHBIC), 00€eCIIeUnBaIOIIINE dbopMHpOBaHUE (GYHKIIMOHATBHOU
I'PaMOTHOCTH M COITMATIbHOW KOMIIETCHITMH 00yYarOIINXCSI;
CITOCOOHOCTH o0yyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHHUBEpCAJIbHBIC y4eOHBIC
JICUCTBUS B MO3HABATEIBHON M COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXalOT OBIAJECHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATUBHBIMU
JICUCTBHUSIMU.

IHo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJoruveckKue aeMcTBUsi:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEJIH JEITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThl AEATEIbHOCTH C TOCTABICHHBIMU LEJISIMH;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA W yCTAHABIMBATHh MX B3aUMOCBS3b,
WCIOJIB30BaTh COOTBETCTBYIONINE MOHATHS JUIsI OOBSICHCHUS OTACIBHBIX (DAKTOB M
SIBIICHUIM;

BBLIOMpATh OCHOBAHMS W KPUTEPUU I KiIacCU(UKAIUM BEIIECTB U
XMMUYECKUX PEaKIUM;

YCTAHABIIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKJIYy HW3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXKJICHHUS (MHAYKTUBHBIC, JECIYKTHUBHBIC, IO
aHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XMMHHU CUMBOJHUYECKUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABIICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) JIEMEHTa, XuMU4yeckas (hopMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPW peIIeHWH Y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKHUX 3a/1ad, PUMEHSTh



Ha3BaHHbIE MOJICIbHBIE MPEJCTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEILIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XHUMHUYECKHUX
peaKIuu;

dhopMyJIMpPOBATH 1EIU U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITeIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI NI (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIaJICTh HABBIKAMHU CaMOCTOSITEJIbHOTO IUJIAHMPOBAHUST W IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOJI0M
MpoIlecCa, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIUpoBaTh
000011IeHUS 1 BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIETOBAHMSI,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTb OMNbIT YYEHWYECKOM HCCIENOBATEIbCKOW W MPOEKTHOU
JEATEIbHOCTH, MPOSBIISATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHUIO PpPa3IHMYHbIX
METOJI0B TTO3HAHUA.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UHMOpManuu (HaAy4dHO-
MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTEpHETA), aHAaIU3UpoBaTh WHQPOPMAIMIO Pa3IMYHBIX BHIAOB U (HopM
MpeCTaBICHUS], KPUTHYECKU OIICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTE;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wuHpOpPMAIIMKU, HEOOXOAUMON JJIS BBITIOJMHEHUS Y4EeOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

MpUOOpPETaTh OMbBIT HCMOAB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO  BBIOMpaTh  ONTUMalbHYIO  (OpMY  TMpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYUYHBIN S3BIK B KAUECTBE CPEICTBA MIPU pabOTE C XUMHUECKON
uH(poOpMaIeil: MPUMEHATh MEXMNpeIMeTHbIE ((hU3MYeCKue W MaTeMaTHYECKUE)
3HaKU U CUMBOJIBI, (DOPMYIIbI, a00OpeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TIIAHOCTH.

KoMmyHuKkaTHBHbBIE YHMBepPCcaJIbHbIe YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI B XOJI€ TUAIOTa /WU
JUCKYCCHH, BBICKA3bIBATh UJIEH, (DOPMYITUPOBATH CBOU MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEIJI0KEHHON 3a/1a4U;

BBICTYIIaTh C MPE3CHTAIMCH PEe3yIbTaTOB ITO3HABATEILHON JIEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO MM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITTOJTHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUIECKON pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaIu3alui Y4eOHOTO IIPOEKTa, U (POPMYJIHUPOBATH BBHIBOJIBI
10 pe3yJIbTaTaM IPOBEICHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUH B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

CaMOCTOSITENIPHO TUIAHUPOBAaTh U OCYLIECTBISITH CBOIO IO3HABATENIbHYIO
NeSTENIbHOCTh, oOmNpeAesss e€ Leau M 3aladd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpPEIaraeMblii alTOPUTM JCUCTBUN TPHU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIEAOBAaTEIbCKUX 3a/]ay, BBIOMpATh Hambojee
3¢ GeKTUBHBII CHOCOO HMX pelIeHuss ¢ Yy4€TOM TOJYy4YeHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYILIECTBIISITh CaMOKOHTPOJIb JICITCIPHOCTH Ha OCHOBE caMoOaHalW3a u
CaMOOIICHKH.

IHPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI TT0 XMMUU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CPEJHETO 00111er0 00pa30BaHUs BKIIOYAOT CIICIU(PUUSCKUE IS
y4eOHOTO mpeaMeTa « XUMHUS» HayYHbIC 3HAHHSI, YMCHHS U CIIOCOOBI JICHCTBHI 110
OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JIEATEIHBHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHUS W TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, a TAK)KE B PCabHBIX )KM3HCHHBIX CUTYAIIMSAX, CBI3aHHBIX ¢ XUMHEH. B
nporpaMMe IO XHUMHH MPEAMETHBIC PpEe3yJbTaThl MPEJCTABICHBI IO T0JiaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OpraHuyeckas XuUMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPTaHUYCCKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJii B OOECICUCHHH YCTOMYHUBOTO
Pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOJIEM AKOJOTHUUECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MMacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTE€pPHAJIOB,



HOBBIX VCTOYHHKOB SHEPIUH, B obecrieueHuu PaMOHAIBHOTO
IPUPOJIOTIOIB30BaHU, B (OPMUPOBAHUM MHPOBO33PEHUSI U OOLIEH KYJIbTYpHI
YeJI0BEKa, a TAKXKE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJTHOM CpENE;

BIIAJICHAE  CUCTEMOM  XUMHYECKHMX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAraoLIUe NOHATUSA — XUMHUUECKUH 3JIEMEHT, aTOM, AP0 U AJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMa, THUOpuAM3aluus aTOMHBIX OpOuTaneil, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHSI, XUMHUYECKAsI CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKENEeT, (yHKIIMOHATbHAS
rpynmna, pajgukain, CTPYKTypHble (opMmyibl (pa3BEpHYTHIE, COKpall€HHBIE,
CKEJIETHBIE), M30MEpUsS CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpHhyecKas,
ONTHYECKAs), H30MEpPHI, T'OMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOAOPOJBI,
KHUCJIOPOJI- M a30TCOJAEPIKALUE OPraHUYECKUE COECTUHEHMs,, MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHbIE COEIWHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon J{. W. MeHneneeBa, Teopusi CTPOCHHS OpPraHUYECKUX
BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHs MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpalICHUs DHHEPrUM IMpU XUMHUYECKMX peakUusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; PEICTABIEHUS O
MEXaHU3MaX XUMUYECKUX PEAKUUH, TEPMOJMHAMUYECKHX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IMPOTEKaHUs, O B3AUMHOM BJIMSIHUM @TOMOB U IPYII aTOMOB B
MOJIeKyJIax (MHIyKTUBHBIA U Me30MepHbI 3ddextri, opueHtantsl 1 u Il pona);
(aKTOJIOTMYECKHE CBENCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHMH U O€30IacHOM
UCIOJb30BaHUU BAXHEMIIMX OPraHMYEeCKUX BELIECTB B OBITY M MPAaKTHUYECKOM
JeSTENIbHOCTH Y€JI0BEKa, OOLINX HAYYHBIX IPUHILIUIIAX XMMUUYECKOT O IPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHUI: BBISABIATH XapaKTEPHbIE MPU3HAKU MOHITHM,
YCTaHaBIMBAaTh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS IMPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMN U PaCKpPbIBATh UX CYIIHOCTH:
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIHBIX ~ PEaKIMil  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO 0OajaHca JTHUX pEaKIHi, peakluii HOHHOro oOMeHa MyTEM
COCTaBJICHMSI UX MOJIHBIX U COKPALEHHBIX HOHHBIX YpaBHEHUII;



M3TrOTaBIIMBaTh MOJEIN MOJIEKYJI OPraHUYECKHX BEMIECTB ISl WILTFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/Tpylnmne COEIWHEHHWM, JaBaTb WM Ha3BaHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBHATIbHBIE HA3BaHUS IS OTICIBHBIX
MpPEICTaBUTENIe OPraHMYECKUX BEIIECTB (ITUJIEH, alleTUIIEH, TOIYOJ, TJIULEPHH,
ATUJICHTIIMKONb, (EHOJ, (QopMalbIeTu/l, aleTalbJACTUull, aleTOH, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYyKTO3a, aHWJIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh YMEHUS ONpPENENATh BHJI XUMUYECKOHM CBS3UM B
OPraHMYECKUX COEIMHEHUAX (KOBAJIEHTHAas M HMOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (U3HUECKHE
U XMMHYECKHE CBOMCTBA THUNUYHBIX NPEICTABUTENECH pPa3IUYHbIX KJIacCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, [IMKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CHUPTOB, aJbAETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN W aMHUHOB,
AMUHOKHUCJIOT, O€NIKOB, yIJIeBOJOB  (MOHO-, [JU- W  MOJUCAXapuOB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYKD  CBSI3b  MEXKAY HHUMH  YPaBHEHHSIMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUHA C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMEHHUS MOATBEPKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIUOHHOW CIIOCOOHOCTU OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIAa KOBAJICHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOT'O BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJAHOIO
ChIpbs (HEPTh, IPUPOJIHBIN I'a3, yrojb), CHOCOOBI €ro NepepadOTKU U MPAKTUIECKOE
NpUMEHEHNE IPOAYKTOB EpepaboOTKu;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUS — HaOII0JIEHUU, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(pea’abHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIE OTIEPAIlUH MBICIIUTEIHLHOM
JESTEIbHOCT — aHaJM3 W CHHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMaTH3aIlHIo,



BBISIBJIEHUE MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JIJIl U3yYEHHs CBOMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHI: BBISBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU U NPEICTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
0ojiee OCO3HAHHOTO MMOHMMAHMSA CYIIHOCTH MAaT€pHAIbHOTO €AMHCTBA MHpA,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MPOTrHO3UPOBAHUS SIBJIEHUHN, UMEIOLUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpMHPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI [10 XUMUYECKUM (POpMyIam
U YpaBHEHHUSM XUMHUYECKHX PEaKUUH C HCIOJIb30BAHUEM (PU3NUYECKUX BEIUYHH
(macca, 00BEM Tra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKJICHUIO XUMUYECKOU (HOPMYJIbI
BEILECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM XHMHYECKHX 3JIEMEHTOB, NMPOAYKTAM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOrHO3UPOBATH, AHAIU3UPOBATH U OLIEHUBATH C
MHO3UIINHN YKOJIOTUYECKOU 0€30I1aCHOCTH MHOCJIEACTBUA OBITOBOM u
IIPOU3BOICTBEHHOM E€ATEIbHOCTH YEJI0BEKA, CBA3aHHOU € NepepadOTKON BEUIECTB,
UCIIOJIb30BAaTh MOJYYESHHbIE 3HAHUS JJIs1 IPUHATHUS TPAMOTHBIX pelIeHui mpoliem B
CUTYyalUsIX, CBI3aHHbBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U TMPOBOAMTH
XUMUYECKUN SKCHEPUMEHT (MOJyYE€HHEe M HW3YYEHUE CBOWCTB OpPraHUYECKUX
BEILECTB, KAYECTBEHHBbIE PEAKLUHUHU YTIJIEBOAOPOIOB PpA3NIHMYHBIX KIACCOB M
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 pAacClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM IPaBUI
Oe3omacHoro oOpalleHus ¢ BElIeCTBaMU U JIA0OPAaTOPHBIM 00OpPYAOBAHHEM,
bopMynupoBaTh 1L€Ib HCCIEIOBaHUS, TNPEJACTABIATh B PA3NIUYHOU Qopme
pE3yAbTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBuUiIa SKOJOTHYECKH 1€IeCO00pa3HOr0 MOBEJCHUS B OBITY U
TPYJIOBOI JE€ATEIBHOCTH B LIEJSAX COXPAHEHHUS CBOETO 3J0POBBS, OKpPYXKAOLIEH
MIPUPOIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTO [EHCTBUSI Ha YKUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaAJIM3UPOBATh 1€1ecOo00pPa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUYKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISITh LEJIEHANPABICHHBIA IOUCK
XUMHUYECKON MHPOPMALIMK B PA3IMYHBIX HICTOYHUKAX (HAyyHas U y4eOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoi nHpopmauu, HTepHeT U Ipyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYI0 HH(OpMaIIUIo, TepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTSAX M IM03HABA€MOCTH SIBJICHMM MPUPOJIBI, O MECT€ W 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POoJii B OOECIICUCHHH YCTOMYHUBOTO
Pa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBON
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB JHEPrUH, B OOECIICUCHHH PaIlMOHAJILHOIO IIPUPOJIONOIH30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YeEJIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBbIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIMe NOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SI/IPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs 000JIoYKa aroma, S-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUSI aToOMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJIEKYyJIa, BaJEHTHOCThb, OJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETaJUIMuecKas, BOJOpOIHAas),
KpUCTAJNIMYECKasi peléTka, XHUMHYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHYECKAST JIHUCCOLMAILINSA, CTENEHb JUCCOLMAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHYECKON peaKuM, CKOPOCTh XMMUUECKOW PEaKIUU, XUMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOpUs AJIEKTPOJIUTHUYECKON TUCCOIMALMM, TEPUOIUYECKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIpeBpAIlCHUS] SHEPTUM MPU XUMHUYECKUX PEAKIMUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHMN S3BIK
XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIINE B OCHOBE MOHUMAaHUSI IPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM; COBPEMEHHbIE MTPEACTABICHUS O CTPOCHUH
BEIIECTBA HAa aTOMHOM, MOHHO-MOJICKYJSIPHOM M HaAMOJEKYJISIPHOM YPOBHSX;
MPEJICTABICHUSI O MEXaHM3MaxX XUMHUUYECKUX PEAKLMM, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XUMHUUYECKOM PaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHCTEMax; (PaKTOJIOTHMUECKUE CBEIAECHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUN B OC30ITaCHOM HCITOJIb30BaHUN BaKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M NPAKTUUYECKON MESITEIHPHOCTH YEJIOBEKa, OOIIMUX Hay4YHBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
yCTaHaBJIUBaTh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TOHSTHUS MPU
ONMCAaHUU HEOPTraHMYECKHUX BEUIECCTB U UX MPEBPAIICHUI;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY JIS
coctaBieHuss GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHUYECKHX  peaKIui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPENEIATh BaJICHTHOCTh U CTENIEHb OKHUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHUSX, BUJ XMMHUUYECKOW CBSA3U (KOBAJECHTHas,
WOHHAs, MeTaJIMYecKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W THUMA KPUCTAIUIMYECKOW pemeéTKkd, OOMEHHBIN H
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUM: KJIACCU(ULIMPOBATH: HEOPraHUUYECKUE BEILIECTBA
10 UX COCTABY, XUMUYECKHE PEAKLIUH 10 PA3IMYHBIM PU3HAKAM (YUCILY U COCTABY
pearupyronmx BEUIECTB, TEIIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO CTEreHen
OKHUCJICHHMSI DJIEMEHTOB, OOpaTHMMOCTH, Y4YacTHIO Karaju3aropa U JApyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM [UIsl  KJIACCU(PUKALMH
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OObSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB ¥ MOHOB XHMMHYECKHUX DJIEMEHTOB IEPBOIO—YETBEPTOIO IIEPUOJOB
ITepunognueckon CHUCTEMBI J.1. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHU», «IHEPre€TUUYECKUE MOTYpPOBHM», «S-, p-, d-aTOMHbIE
opOUTaIN», «OCHOBHOE MU BO30YXKIAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M HX
coeqMHEeHUNM Mno mnepuojmaM U rpynnaMm llepuommueckon cucremsr [l .
MeHneneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh  YMEHMI:  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

chOpMHUPOBAHHOCTh yYMEHUSI PACKphIBaTh CYIIHOCTh:  OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJU3A;  pEeaKkuu
KOMITJIEKCO0Opa3oBaHusl (Ha MpUMeEpe TUIPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUA);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHUS CKOPOCTH XHMHUYECKOW peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIIEHUSI XUMHUUECKOTO PAaBHOBECHSI 10| BIUSHHUEM
BHEIIHUX Bo3aercTBuil (mpuniun Jle [larense);

chOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIuH,
Jexalniie B OCHOBE MPOMBINIJICHHOTO TMOMYYeHHsSI CEpPHOM KHCIOTHI, aMMHaka,
o0mme Hay4yHble MPHHIMIBI XUMUYECKHMX MPOU3BOACTB; IEIECO0OPA3ZHOCTD
NPUMEHEHUS HEOPraHUYECKUX BEIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHWA O METOJaX HAyYHOTO
MO3HAHMS SIBICHUW TPUPOAbI — HAOMIOAeHHE, H3MEpEeHHe, MOJAEIUPOBaHNE,
HKCIEPUMEHT (peajbHbI U MBICIICHHBII ), UCTIOJIb3yEMbIX B €CTECTBEHHbBIX HAyKaX,
yYMEHUS PUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U Ui OOBSICHEHWsS] XMMHUYECKHUX SIBICHUH, HUMEIONIMX MECTO B TIPUPO/IE,
NPAaKTHYECKOH JeATEeIbHOCTH YEJIOBEKa U B MOBCEAHEBHON KHU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISABIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHHUM C
MOHATUSIMUA U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIS
0ojiee OCO3HAHHOTO TTOHWMaHUs MaTepUaIbHOTO EMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOAWTH PpACUYETHl: C HUCHOIB30BAHUEM
MOHATUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALU»;
Macchl BElIeCTBa WK 00bEMA Tra3a M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIMUX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKkIuy; 3HaYEHUs BOJOPOJHOTO MOKAa3aTelsl PacTBOPOB KUCIOT M INEJIOYei ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PAcTBOpa C
onpeIeIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT mpUMeCH); I0JIM BBIXO/A MPOIYKTa peakiuu; 00bEMHBIX OTHOLICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUIl: CAMOCTOSITENILHO IJIAHUPOBaTh M MPOBOJIUTH
XUMUYECKUH  JKCIEepUMEHT  (IpOBEIEHHE  peakiuid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHNE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEACTICHIE
CpeIsl pPAcTBOPOB BEIIECTB C TMOMOIIBI0 HWHAMKATOPOB, HW3YYECHUE BIIHMSHUS
pa3iuuHBIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOM  pEaKIUH, pelIeHHe
HKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Mertamisl» U «Hemeramib») c
cOOJII0/IeHnEM TpaBuil 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paToOpHbIM
o0opynoBaHueMm, GopMyIHpOBaTh LIETh UCCIAEAOBAHNUS, IPEACTABIATH B PA3TUIHON
dbopMe pe3ynbTaThl 3KCIEpUMEHTa, AaHATU3UPOBATh M  OLIEHUWBAaTh  MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOIATh MTpaBua MOIb30BAHMS XUMHUECKOU
nocynoi u yaboparopHbiM O0OpyAOBaHHEM, OOpalleHHs C BEUIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OIBITOB, 3KOJIOTMYECKH LEIECO00pa3HOro TMOBEACHHUS B OBITY W TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHMS CBOETO 310POBBS, OKPYKAIOLIEH IPUPOIHOU
cpeabl W JOCTMXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOI'O JEHWCTBUS HA KUBBIC OPraHU3MbI ONPEACIIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIch mokaszarens [1J1K;

chOpMHPOBAHHOCTh YMEHHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN IOUCK
XUMHUYECKON MHGOPMAIIMK B Pa3IMYHBIX UICTOYHUKAX (HAy4HAs U y4eOHO-Hay4Has
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUUYECKYIO HH(POPMALIHIO, TepepadaThiBaTh €€ U UCIIOIb30BATh B
COOTBETCTBHH C IMOCTABICHHOW y4eOHOU 3a1auei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edso00.ru/d69df650

KapOGoHwmibpHBIE COCTMHEHUS: aTbACTUIBI U

bubmnoreka [IOK
3.2 keToHbl. KapboHoBbie kucinoTsl. CliosKHBIS 21 https://m.eds00.ru/d69df650
a¢upsl. Kupst
bubmnoreka [IOK
33 Yraesont! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3znea 4. A3oTconepxainue OpraHnyeckue coeIuHeHus
bubmnoreka [IOK
4.1 AmunBbl. AMMHOKUCITIOTHL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Paszgeua S. BbicokOMOJIERYISIPHBIE COeIMHEHMSI
5.1 BpICOKOMOJIEKYISIPHBIE COEAMHEHUS 6 bubmorexa HOK
' YIp A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uudgposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHUH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucteMa XUMHYECKUX 9 bubmorexa [TOK
) pHOA https://m.edsoo.ru/2dd5724
snemenToB /I. 1. Menaeneena
12 Crtpoenue BeniectBa. MHorooopasue 1 1 bubnuoreka [JOK
) BEIIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 XUMHICCKHE peaKiiH 19 ! 3 https://m.edsoo.ru/2dd57124
Ntoro no pazgeny 39
Paznen 2. Heopranuveckast Xumust
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILITH! https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
2.2 Meraznel 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Paznen 3. Xumus u )KU3Hb
31 MeTobl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [JOK
' JKU3HB https://m.edsoo.ru/2dd57f24
Uroro no pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB JlaTa

Ne DJIeKTPOHHBIEe IM(POBbIE
Tema ypoxa Konrpoiasbnbie | IlpakTnyeckue | H3Y4€HH

n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI

padoThbI padoThbI A
[Ipeamert u 3HaueHUE
OpraHU4YeCcKON XUMHH,
1 MPEJCTaBICHUE O 1 bubmmotera [JOK
pel https://m.eds00.ru/3686¢e615
MHOT000pPa3u OPraHuIEeCKUX
COCIMHEHU I
DJIEKTPOHHOE CTPOCHHUE aTOMa
riaepoaa (OCHOBHOE U
2 1}3]036p>1< éiIHOC COCTOSTHHS ) 1 bubmorexa OK
yHA ) https://m.edsoo.ru/Oce6fd4dc

BanenTHbie BO3MOXHOCTH
aToma yriepojaa
XuMH4ecKas CBS3b B
OPraHMYECKUX COCTUHECHUSX.

3 Mexanu3mbl 00pa3zoBaHUs | bubmuorexa [JOK
KOBAJIEHTHOM CBS3H, CIIOCOOBI https://m.edso0.1ru/8d39f5¢8
paspsiBa cBs3eil. BxoaHoi
KOHTPOJIb.

Teopust ctpoeHus
4 OpPraHUYECKHX COCAUHEHUH A 1 bubmorexa [IOK
p a ' https://m.edsoo.ru/9e¢595¢cb8
M. bytneposa
Bunel nzomepnn: CTpyKTypHas,

5 A P PYKIYP 1 bubmnoreka [IOK
TPOCTPAHCTBCHHAA. https://m.edsoo.ru/b0e61661
DOneKkTpoHHBIC YDPEKTH B



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

MOJICKYJIaX OpPTraHUYECKUX
COETUHEHUN

[Ipencrasnenue o
KJaccupukanuu u

6 CHUCTEMaTHYEeCKas bubmiorexa HOK
https://m.edsoo.ru/c212dd21
Homenknarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukarus peaximii B bubnuoreka [IOK
OPraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anus u 0000IICHUE bubmuoreka [{OK
3HAaHUH MO0 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKUN P,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnumorexa LIOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DU3nUEeCKUE U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue alikaHoB B

11 npupoje. CriocoObI OTyIeHHS bubmorera [JOK

pHpose. y https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE aJTKaHOB
[ukmoankaHsl: 00Ias
dhopmyna, HOMEHKIATypa 1
12 M30MepHs, 0OCOOCHHOCTH bubmnoreka [IOK

CTPOCHHS U XUMHUYECKHX
CBOMCTB, CITIOCOOBI OTyUEHUS U
MIpUMEHEHHE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa

Pemienue pacu€THpIx 3a1a4 Ha
ONpeICICHUE MOJIEKYIISIPHON
(hopMyIIbl OPraHuYecKoro

13 BEII[ECTBA 10 MAaCCOBBIM JOJISIM bubmorexa LOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJSIINX
B ero cocras. CuctemaTuzanus
U 00001I[eHNE 3HAHUI IO TEME
AJIKEHBI: TOMOJIOTUYECKH i,
obmas hopmyna,

14 HOMEHKJIAaTypa, JIEKTPOHHOE U bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ IIuC-

TpaHC-U30MEpUsl ATKEHOB
dusznuecKkre 1 XUMUIECKHE

15 CBOMCTBA ajgkeHoB. [IpaBuiio bubmorexa HOK

https://m.edso0o.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl TIONTy4eHus U bubnmoreka [JOK
[IPUMEHEHNE aJTKEHOB https://m.eds00.ru/665dc058
[IpakTnueckas padora Ne 1 o

17 teme "[losydyeHune aTuneHa u Bubmmorexa LIOK

. https://m.edsoo.ru/0941eed8
M3Yy4YEHHUE €ro CBOMCTB
Pemrenue pacu€THbIX 3374 HA

13 ONPEACIICHUE MOJIEKYIISIPHON bubnnorexa [JOK
(hOopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BeIllECTBA
AJKaJMeHbl: CONPSKEHHBIE,

19 H30JIMPOBAHHBIE, bu6nmoreka [JOK
KyMYJINDOBAHHBIE. https://m.edsoo.ru/04298c0a

OCOOEHHOCTHU 3JIEKTPOHHOTO



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

CTpOCHUS

20 XUMHYECKHE CBOICTBA bu6mmorexa [JOK
CONPSKEHHBIX TMEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI TTOTydeHust U bubnnorexa [JOK
[IPUMEHEHUE AJIKaJUEHOB https://m.edsoo.ru/1aa81660
AJKHMHBI: TOMOJIOTUYECKUN PSI,
oOmas ¢hopmyiia,

22 HOMCHK?;HE ya AIEKTPOHHOE U bubmmorexa [TOK

ypa, P https://m.edso00.1ru/68b6ccde
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJ, (pr3ndeckre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKNHOB bubmmorexa [JOK

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

24 KauecTBeHHbBIE peaky Ha bubnuoreka [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da

25 Crioco0slI oTydeHus: u bubmuotexa [JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amgad: pacu€rsl 1o

26 ABHEHMIO XUMHYECKOM bubmmorexa [TOK
P https://m.edsoo.ru/5db8e526
peakuuun

7 CucremaTtu3zanus 1 00o01IeHNE
3HAHUM MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmrast popmyia,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30I1a U TOIyoa,
ux (pusnveckue cBONCTBa

29 XHMMHUUYECKHE CBOMCTBA aPEHOB: bubnuoreka [IOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d

pC€aKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaec4

30

XHUMUYECKUE CBOWCTBA APEHOB:
peakuu NpUCOETUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH301a

Bbu6muorexa [JOK
https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHAYECKUAX
CBOMCTB CTUPOJIA

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

32

Pemenne pacu€THbIX 3a7a4 Ha
OIIpEEIIEHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHNYECKOro
BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c¢

33

Crioco0bl onTydeHus: u
MPUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo0.ru/6£717d09

34

I'eneTmueckas CBA3b MCXKOYy
Pa3siIMYHbIMHU KJIaCCaMU
YIJjaeBoa0poaoB

35

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIUH.
CucreMaTuzanus 1 0000IIeHE
3HAHWM 110 TEME

36

[Ipuponnsrii ras. [lomyTHele
He(TSAHBIE ra3bl

37

KamMmeHHBI#1 yroib 1 NpoayKThl
ero nepepaboTKu

bubmuoreka [{OK
https://m.edso00.ru/69b3398b

38

Hed1b 1 cioco0sl eé
nepepabotku. Ilpumenenne
MIPOAYKTOB MepepaboTKu HEPTH

bu6mmoreka [JOK
https://m.edsoo.ru/2119de78

39

I'enetnueckas CBA3b MCKOY
Pa3JIMIHbIMHU KJIaCCaMU



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/53461a2c

YTJIEBOJIOPOIOB

40

["aslorenonpoun3BoiHbIE
YTJIE€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEAKIH 3aMEIEeHUs
rajoreHa

bu6mmorexa [JOK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoueit Ha
rajoreHnpoOU3BOIHBIE.
Bzaumoneiicteue
JITAJIOTC€HAIKAHOB C MarHUEM U
[IUHKOM

42

Cuctemaru3zanus u 00001IeHue
3HaHUH 110 pa3jeny
"Yrnesopopoas"

bu6mmnoreka [JOK
https://m.edsoo.ru/20e89122

43

Konrponbnas padora no teme
"Yrnesopopoas!"

bu6nmmoreka [IOK
https://m.eds00.1ru/95¢9e¢298

44

[IpenenvHbIE OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTUICCKHI PSII,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpus,
HOMEHKJIATypa,
kinaccudukanus, pusnueckue
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKHAE CBOMCTBA
MPEACIBHBIX OJTHOATOMHBIX
CIIUPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

46

Crioco0bl TIOJTy4eHUS U
MIPUMEHEHHE OJTHOATOMHBIX
CIIHPTOB

bu6mmoreka [{OK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd

[Ipocteie a¢upsr:
HOMEHKJIATypa M U30MepHs,

bu6mmoreka [IOK

47
0COOEHHOCTH (PU3HYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHUYECKUX CBOMCTB
MHOroaTomMHsbl€ CIIUPTHI:

43 STUJICHTJIUKOJIb U TIIUUEPUH, UX bubnuorexa [JOK
(bU3UYeCKre U XUMHUIECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crioco0bl nosTyueHus: u

49 MPUMEHEHNE MHOTOATOMHBIX bubmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (dusnuecKkre cBOCTBa bubmmorexa [JOK
’ https://m.edsoo.ru/2ce72618
Tokcuunocts heHoa
bu6nmoreka [JOK
51 XuMHYECKHE CBOMCTBA (peHOIa
¢ https://m.edsoo.ru/037ca5f9

5 CriocoOsI TTONTydeHust U bubnmnorexa [JOK
npuMeHeHne (heHoa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 PemeHne skciepUMEHTAIBHBIX bub6nuoreka [IOK
3ana4 o teme "CaupTel U https://m.edsoo.ru/fd0ced09
¢benonsr"

54 Cucremaru3zanus u 00001IeHUE bu6mmoreka [IOK
3HAaHUU 110 TeMe https://m.edsoo.ru/1810cb9b
ATnpaerusipl ¥ KETOHBI:

55 3JIEKTPOHHOE CTPOCHUE bubmuorexa [JOK

KapOOHUJIBHON TPYIIIIbI;
TOMOJIOTHYECKHUE PSIJIbI, 001Ias

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa

dhopmyna, uzomMepus u

HOMEHKJIaTypa
AJBOeruasl 1 KETOHBI:
56 (hU3MYEeCcCKre CBOMCTBA; peaKINu bubmmorexa HOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTMHCHHUS
Peaknuu oxuciaeHus u
57 KadeCTBEHHBIE PEaKIIHHU bubnnorexa [IOK
peaxit https://m.edsoo.ru/a393baa9
aJIbIETUIOB U KETOHOB
58 Crioco0sI onTydeHus bubnnorexa [JOK
AIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTBLHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmorexa [IOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJT
N3omepus 1 HOMEHKIIaTypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorexa TOK
p o7 https://m.edsoo.ru/700cc87b
(hu3UYecKue CBOMCTBA
XUMHYECKHE CBOMCTBA
61 peeabHBIX OJHOOCHOBHBIX bubmmorera [TOK
pen https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0eHHOCTH CBOWCTB
6 MYpPaBbUHOMN KUCJIOTHI. bubmumorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB:
63 HETpeACIbHBIX 1 bubmnoreka [IOK

apOMAaTUYECKUX KapOOHOBBIX,
JMKapOOHOBBIX,

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



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/c887425c

THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX

Bbu6mmorexa [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI mosryueHust u

65 IIpUMEHEHNE KapOOHOBEIX bubmotera [IOK

p p https://m.edsoo.ru/7¢065¢9d
KHUCIIOT
CrnoxHbie 3GupsL:

66 TOMOJIOTHYECKUH PsiJI, 00IIIast bubnnorexa [JOK
dbopMmyIa, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NUEeCKUE U XUMUYECKHE bubmuotexa [JOK
cBO¥icTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THBIX 3a71a4: 1O
YPaBHEHUIO XUMHUYECKOU

68 peaKkiyu, Ha OTNpe/ICTICHNUE
MOJIEKYJISIPHOHN (pOpMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[TpakTrueckas padota Ne 3.

69 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.eds00.ru/4866711b
KuCIOThI. CiioxHBIE dpupb!"

Kupsl: ctpoenue, puzndeckue
70 Hu XI/II)MquTEKHe CBOEI)CTBa bubmorexa HOK
https://m.edsoo.ru/al9¢5b98
(rumponus)
71 Oco0eHHOCTH CBOWCTB JKUPOB, bubnuorexa [JOK

COJZCPIKAIINX OCTATKN

https://m.eds00.ru/b0331922



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

HenpeIeIbHbIX KUPHBIX
KucaoT. JKupsl B Ipupo/ie

MpbLa Kak COJIA BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX

72 Moromee aercreue. [loasarue o bubnmorera [TOK
' https://m.edso0.1u/3¢566565
CHUHTETUYECKHUX MOIOIINX
cpenctBax (CMC)
I'eneTnaeckas CBsI3b
7 YIJIEBOJIOPOOB U bub6nuoreka [IOK
KHUCIIOPOACOAEPKAILNX https://m.eds00.1u/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKIIUI
75 Cucremaru3zanus u 00001IeHUE bubmuorexa [JOK
3HAHUH 110 TEME https://m.edsoo.ru/f8e¢af2eb
OO6m1as XxapakTeprucTHKa
76 yTJIEBOJIOB M Ki1acCU(DUKAIIHS bubmuotexa [JOK
yIJIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)
Momnocaxapusl: puszndeckne
77 CBOMCTBA 1 HAXOXKJICHHE B bubmorexa HOK
g https://m.edsoo.ru/b4bdda2d
IpUpoIe
[IpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmnoreka [IOK
https://m.edsoo.ru/5¢61122d
KU3ZHEICATSIIbHOCTH OpraHu3Ma
HcaxapHbl: caxaposa,
A pHA P bubmuoreka [JOK
79 MaJjbTO3a U JIAKTO34.

HaxoxneHnue B npupoJie u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/f8eaf2eb

MIPUMEHEHHUE TUCAXapUJIOB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJI, (PU3NIECKHe U

bu6mmorexa [JOK

80
XHUMHUYCCKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHUE

81 [TonsiTrie 006 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pemrenue pacueTHbIX 33724 HA

22 ONpeAeIICHUE JOJIM BBIX0a bubnnorexa [JOK
MPOLYKTa peakuuu OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXKHOTO

23 CucremaTu3anus 1 00001IeHNE bubnuoreka [JOK
3HaHUH 110 pa3jeny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme

84 "Kucnoponconepxaiue bubmorexa LOK

P P " https://m.edsoo.ru/42c6678e

OpraHUYeCcKHUe COCAMHEHUS
AMUHBL: KITaccuuKanus,
CTPOEHHE MOJICKYJI, 001Iast

85 dhopmyna, uzomepust bubmorexa HOK

pMy’Ia, pY, https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U GU3NYECKue
CBOMCTBA

26 XUMHYECKHE CBOICTBA Bbu6mmorexa [JOK
anudaTuyecKkux aMrHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHUIIHA,

87 O0COOCHHOCTH XUMHUYECKHIX bubmorexa HOK

N https://m.edsoo.ru/39cd2 111

CBOMCTB aHUJIMHA

23 Crioco0OblI ToTy4eHus: U bubmmoreka [JOK

pUMEHEeHHE anpaTHIECKIX

https://m.edsoo.ru/eal38763
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dMHHOB

AMMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepust, GU3NIECKre

bu6mmorexa [JOK

89
cBoiicTtBa. OTaebHEIC https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-AMUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
aMUHOKHCJIOT, UX
90 5 bu6mmorexa [JOK
HOJIOTHYECKOE 3HAUYCHHE
https://m.edsoo.ru/77df705a
amuHokucioT. CUHTE3 U
TUAPOJIN3 TIENTHIOB
91 benku kak npupoaHbIe bub6nuoreka [IOK
MOJIUMEPBI; CTPYKTYPhI OSJIKOB https://m.edso0.1u/429¢9899
9 % . 5 bu6mmoreka [JOK
HMUYCCKHE CBOMCTBA OCIKOB
https://m.eds00.1ru/6237306d
A3zoTcoaepixkaiiue
reTePOIUKINYECKUE
93 P q bu6mmoreka [JOK
coequHeHus. HykienHoBbIie
A y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Omoornueckas poib
[IpakTuyeckas padora Ne 4.
Pemenne skcriepruMeHTanbHBIX
94 P bu6nmoreka [JOK
3a7a4 1o TeMe
e https://m.edsoo.ru/8e3c02d1
"A3oTcoaepxaiiue
opraHu4eckue coeuHeHus"
[IpakTuueckas paborta Ne 5.
95 PeleHne skCiepUMEHTAIBHBIX bubnumorexa LIOK

3aga4 no reMe "Pacro3HaBanue
OpraHUYEeCKUX COCTUHEHHM"

https://m.edsoo.ru/bde3{df6
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Kontposnbnas pabota mo teme

bu6mmoreka [{OK

96 "A3oTcoaep Kaniie 1
TeoACpRali " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE TTOHSITUS XUMHH
BBICOKOMOJICKYJIIPHBIX
97 COEIMHEHNH M METOIBI X 1 bubmmorexa LHOK
A a https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPHU3AIIHS 1
MMOJIMKOHI€HCALIHS

08 IInacTmaccel. YTunuzanus u 1 bu6mmorexa [JOK
nepepaboTKa ImiacTuka https://m.edso00.ru/82242¢0f
OnacToMephl: HATypaJIbHBIN

99 CI/IHTeTHq:CKHe Kefl I:1 KA 1 bubnnorexa [IOK

YAYKA. https://m.edso00.ru/246103ec
Pesnna
BonoxkHa: HaTypainbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHrerndeckue. Ilonmumepst https://m.eds00.ru/5963a601
CIIELMaJIbHOI0 Ha3HAYECHUS
[TpakTrueckas padota Ne 6.

101 Pemenue skcnepuMeHTAIbHBIX | bubnmorexa [IOK
3ajgad no treMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH"

O06001IeHEe ¥ cucTeEMaTU3aluI

102 HM3y4YEHHOTO MaTepuaiia 1o TemMe | bubnuorexa [JOK
"BricokOMOIEKY I pHbIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd

11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka KonTpoasnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThl
pecypcbl
| AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6muoreka [IOK
XuMUYeCcKuil 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK | bu6muoreka IIOK
aTOMOB, KBAaHTOBBIE UHMClIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMUuecKux | bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edso00.1u/61294af9
Pacnpenenenue 3neKTpoHOB 1O
4 aTOMHBIM opOuTaIaM.BxomaHoi 1 BEubmorexa IIOK
P ’ https://m.edsoo.ru/f5f750fe
KOHTPOJIb
DNIeKTPOHHBIE KOHPUTYpAIlUKA AaTOMOB
5 BHCMCII-:TOB B OCHOEI)JOAZI;I 1 buGmorexa TTOK
. https://m.edsoo0.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYPAITUH HOHOB. 1 bu6mmoreka [JOK
DNIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aK0H U
[lepuonnueckas cuctemMa XUMHUYECKUX
7 snemeHToB /I. 1. MenpeneeBa, CBsI3b C 1 bubmorexa TIOK
N N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOI Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB
P bu6mmoreka [JOK
8 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1

HMHU ITPOCTHIX U CJIOKHBIX BCHICCTB 110

https://m.eds00.ru/f8468927
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rpynmnaM U nepuoaam

Cucremarusanusa 1 0000ILEHNE 3HAHAI

bu6mmoreka [JOK

nn

pacTBOPEHHOIO BellecTBa'', "MOJIIpHAs

9
o TEME https://m.edsoo.ru/8fad2942
Bunel xumMudeckon ¢Bsi3u. MexaHu3MBI
10 00pa30oBaHMS KOBAJIGHTHOU CBSI3H. bu6mmoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMoJIeKyISIpHbIE B3aUMOAEHCTBUS
BaneHTHOCTD U BaJ€HTHBIE
1 BO3MOHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2¢ca093
FEOMETPUYECKUM CTPOEHUEM
12 [IpeacraBineHuss 0 KOMILUIEKCHBIX bu6mmoreka [IOK
COECIMHEHMAX: COCTaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyIsipHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O THUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubmmorexa IIOK
P https://m.edsoo.ru/da2c¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACKIILIEHHBIE U
15 HEHAaCHIIMIEHHBIEC, PACTBOPUMOCTD bubmmorexa LIOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUS KOHIICHTPAIIHH bu6mmoreka [{JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ UCIOJIB30BAHUEM
o A bubmuoreka [JOK
17 MOHATUH ""MaccoBasi A0S

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

13 Krnaccudukanus 1 HOMEHKIIaTypa bu6mmoreka [JOK
HEOPTaHWYECKNX BEIMIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anys U 0000ICHUE 3HAHUH bubmuoreka [JOK
10 TeEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota mo Temam
"Crpoenue atoma. Ilepunonnueckuit
20 3akoH u [lepronnueckas cucrema bu6muoreka [IOK
XUMUYECKUX d1eMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTna.
MHuoroo06pasue BemecTB"
Knaccudukanus XuMHYECKUX peakiui
B HEOPraHUYECKOW U OpraHuYeCKON
71 XUMHH. 3aKOH COXPaHEHUS MacChl bubnuoreka LIOK
BELLECTB; 3aKOH COXpPaHEHUS U https://m.edsoo.ru/6335cdd2
MpEBpAICHHS SPHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie 3(pPEKTH XUMHUECKHX
22 eakuuii. TepMoXUMHUYECKUE Enbmrorexa ITOK
p - 1P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHeHUsIM
23 XUMHYECKUX PEAKIINN U bubmorexa LOK
P https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XMUMHYECKOU peaKInu, eé
24 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB.
Karanus u karanuzaTopsl
25 I'oMOreHHsbIe U reTEpPOreHHbIE PEAKIIMU
26 [TpakTuueckas pabora Ne 1 mo teme bu6muoreka [IOK



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
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"BnusiHue pa3nuuHbIX (pakTopoB Ha
CKOpPOCTh XUMHYECKOU peakuu"

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

OOpatuMbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmmoreka [JOK

27
XUMHUYECKOE pABHOBECUE https://m.edsoo.ru/30952{9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BausiHue pa3nuuHbIX (PAKTOPOB HA Bubmmorexa LIOK
p P " https://m.edsoo.ru/3bf34el17
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
DIEeKTPOoIUTHYECKAS JUCCOIAALINA.
29 CI/IJ‘IBHI;:IG U c1a0bIe DIEKTPOIATEI bubmmorexa TIOK
p ’ https://m.edsoo.ru/5f766bdf
CrerneHp JUCCOIMALINA
HNonnoe nponssenenue Boasl. Cpena
30 BOJIHBIX :CTBO oB. Boxopo HBII;/'I Enbmrorexa ITOK
A p POB. BOOPO https://m.eds00.1u/3966ca89
noka3zatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IPOTEKAIOIINE B pacTBOpax bubmmorexa LOK
p H P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOIUTOB
[TpakTuueckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINH B paCTBOpPaAX bubmmorexa LIOK
P H p P https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eaxkunu. Baxxueime OKUCIUTEIN U bubmmorexa I1OK
PCAKIIHIL. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIH
34 Mertoa 31eKTpPOHHOTO (3JIEKTOHHO- bubmuoreka [JOK
HWOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOoIIU3 paCTBOPOB U PACILIABOB bu6muoreka [IOK
BEILICCTB https://m.eds00.ru/93tb97d2
bu6mmoreka [JOK
36 Pelenue 3aiay pa3anyHbIX TUIIOB

https://m.edso00.ru/5a859d16
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but6mmoreka [IOK

37 Pemenne 3aga4 pa3nu4HbBIX THUITOB
AaTp https://m.edsoo.ru/5afa265d

18 CucremaTu3zanus 1 00001IeHne 3HaHUI bubnuorexa [JOK
o TeMe "XuMudyeckue peakiuuun' https://m.edsoo.ru/c161eb85

19 KonTponbhas pabota no teme bubnuoreka LIOK
"Xumuueckue peakuun'” https://m.edsoo.ru/a8a0a930
[TonoxxeHue HEMETaIOB B
[Tepuonnueckoii cucTeMe XUMHUYECKUX

40 anemenTtoB J[. 1. Menpaeneena u bubmmorexa OK

o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOEHUS UX aTOMOB.
dU3UYECKUE CBOMCTBA HEMETAIJIOB
AmnnoTponusi HEMETauIoB (Ha IpUMEpe
41 KHCITI0poJia, cephl, hocdopa u bubmmorexa [JOK
po/a, CeprL; p https://m.edsoo.ru/ef92¢91c
yriiepoa)

4 Bogopon: nonyuenue, pusndeckue u bu6muoreka [JOK
XUMHUYECKHE CBOMCTBA. ['uapuasl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaX0XACHNUE B IPUPO/IE,

43 crocoObl MOyYeHUs, PU3UUECKUE U Bubmmorexa LOK

y L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBoopoasl. Baxknenmue
44 KHUCJIOPOCOACPIKAIINE COCTUHEHHUS bubmorexa [OK
POACOACPAM g https://m.eds00.1ru/6b3255¢6
raJIOTCHOB
JlaGopaTopHbie U TPOMBITIVICHHBIS

45 CrocoObI OJTyYEHUS TaJOreHOB. bu6mmoreka [{JOK
[IpuMmeHneHue raJoreHoB U ux https://m.edsoo.ru/6971aca4
COeIUHEHUN

46 [TpakTuueckas pabora Ne 4. Pemenue bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TCME

https://m.edsoo.ru/8b26fecd
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"["anoreHs!"

Kucnopona: nabopatopueie u
MMPOMBIIIJICHHBIC CHOCO6LI MoJIy4cHMu,

bubmmoreka [JOK

47
(du3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHue KUCI0poaa U 030HA

bubmoreka [JOK
48 OKCHIBI ¥ IEPOKCUIEI
8 p a https://m.edsoo.ru/5¢8816a0
49 Pemenune 3a7a4 pa3ImIHBIX THUIIOB brbmorexa 10K
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XJICHUE B IIPUPOJIC,
50 cn(l))co61)1 MOJTy4YeHUS qf)nslzlqecxne u bubmorexa [JOK
Y s https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubmuoreka [JOK
51 CepoBogopoi, CyIb(GHIBI
POBOLOPO, CYIbHHA https://m.edsoo.ru/7¢875999
Kucnopoacoaepkamye coequHeHUS
52 cephl gCO6eHHIZ)CTI/I CBOICTB CEpHOMU brbmorexa ITOK
PbL. p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[TpakTuueckas pabora Ne 5. Pemenue

53 SKCHEPUMEHTAJILHBIX 3a1a4 10 TEME bubmorexa HOK

" p . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coenmuHeHUS
A30T: HaX0XICHUE B IPUPOJIC,

54 CIIOCOOBI TIONyUeHUs!, PUINIECKUE U bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopojacoaepkaiue coeIuHSHUS

55 azora I())COGGHII{)OCTI/I CBOICTB a30THOIH bubmiorexa HOK

) https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUN. bu6mmoreka [JOK
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ABOTHBIE y10OpEeHHMS

https://m.eds00.ru/1295059

®ocdop: Hax0KIEHUE B IPUPOJIE,
CrocoObl OTyueHus!, PU3NYECKUE U

bubmmoreka [JOK

57
xuMu4eckue cBorictBa. Dochuel u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunasl dpocdopa,

58 docho c(cl)) e(bncz ue kucinotel. Conn bubmmorexa I[JOK

p )i prratl ’ https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCITOTHI

59 [Tpumenenue docdopa u ero bu6muoreka [IOK
coenunenuil. @ochopHbie y100peHus https://m.edsoo.ru/a218070a
[TpakTuueckas paborta Ne 6. Pemienue

bu6mmoreka [JOK
60 AKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
https://m.edsoo.ru/8175ac3f
"A30T u pocop 1 ux coenuHeHus"
VYraepoa: HaxoJeHUe B IPUPOJIE,

61 AJJIOTPOITHBIE MOAU(DHUKAIIY; bubnuoreka [JOK
(U3HYEeCKHe U XUMHUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb191%e
MpUMEHEHHE
Oxcup yraepoma(Il), oxcun

62 (S oya(I\I/)) r(on)bHaﬂ KHCIIOTa U €€ bubmorexa [JOK
yriepoa 'Y https://m.edsoo.ru/dba58adf
conu

63 Pemenne 3aiay pa3anMyHbIX TUIIOB bubmmorexa LIOK

A& https://m.eds00.ru/6029b609
Kpemunii: HaxokaeHe B IPpUPOJIE,
64 05000651 MOJTyYEHUS @HSHE@(I))KI/IC u bubmorexa [IOK
Y s https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcun kpemuaus(IV), kpemHueBas bu6mmoreka [JOK
KHUCJIOTA, CUJIUKAThI https://m.edsoo.ru/3170e7b1

66 [IpumeHeHne KpeMHHS U €ro bubnamnoreka LIOK
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coenuuennil. CTEeKJ0, ero nogy4eHue,
BU/JIbI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Penrenue 3amad pasindHbIX TUIIOB bubmmorexa IIOK
ladp https://m.edsoo.ru/b6241801
68 CucreMaruzaius 1 0000IIeHe 3HaHNI bu6moreka [JOK
o teme "Hemeraminr" https://m.edso0.ru/6e864db5
69 KonTponbHas pabota no teme bubnuoreka LIOK
"Hemeramnsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnuoreka LIOK
paboThI, KOPPEKIIUS OITUOOK https://m.edsoo.ru/2b7e9510
ITomoxxeHMEe METAIIOB B
[lepuonnueckoi cucTeMe XUMUYECKUX
71 s11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa TIOK
) p https://m.eds00.1u/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mume puznyeckre CBOMCTBA
72 meTajuioB. [IpyuMeHeHne MeTalJIOB B Enbmrorexa ITOK
1P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetamioB. Kopposus bu6mmoreka [JOK
METAIJIOB https://m.edsoo.ru/42b872¢e3
74 Penrenue 3amad pasindHbIX TUIIOB bubmmorexa LIOK
ladp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psii HATPSKEHUI
75 MeTtauoB. OO0me cuocoOb! ITOYyYEHUS bubmmorexa LOK
- Lo y https://m.edsoo.ru/94eb377a
METAJUIOB
OO01mas xapakTepucTUKa MeTauIoB 1A-
5 p P . bubmuoreka [JOK
76 rpynusl [leppogudeckoit cuctemsl

XUMHYECKHX ieMeHToB. Harpuii n

https://m.edsoo.ru/e12c26b3
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KaJIMH: ToTy4deHue, Gu3ndecKue u
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEMIECTB M KX COCAMHCHUI

O6mast xapaktepucTuka MetayioB [1A-
rpynusl [leppogudeckoit cuctemsl
XMMHYECKHUX JIEMEHTOB. Maruui u

bu6moreka [JOK

77 .
KaJIbIUil: oTy4YeHue, pru3ndeckue u https://m.edsoo.ru/7c3e49¢c0
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAMHEHUI
73 JKE€cTKOCTh BOJEI U CIOCOORI €€ bubmmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AmoMuHUH: IonyuyeHue, pusndeckue u bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmM@oTepHbIe CBOWCTBA OKCHIA U
20 TUAPOKCHJIA AITFOMUHHS, bu6nuoreka IIOK
TAIPOKCOKOMINIEKCHI aJIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pewienune 3a1ay pa3aMyHbIX TUIIOB
[TpakTuueckas padota Ne 7. Pemenue
82 SKCIEPUMEHTAILHEBIX 3a/1a4 10 TEME bubmmorexa LOK
" p " https://m.edsoo.ru/27a4af43
Mertasisl TJ1aBHBIX TOATPYIIII
OO6m1ast xapakKTepuCTHKA METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm) bubnuoreka LIOK
83 .
[Teproanyueckoil CUCTEMBbI XUMHYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
. bubmuoreka [JOK
84 XpoMa U €ro COeAMHEHHH, UX

IIPUMEHEHNE

https://m.edsoo.ru/9911bef3
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Baxwuerive coeMHEHUsT Maprasiia.

85 Ilepmanranar Kanus, ero bubmmorexa TIOK
p > https://m.eds00.ru/039d69¢8
OKHCJINTEILHEIE CBOIMCTBA
dusndueckre 1 XUMHUUECKUE CBOMCTBA
86 J)Kese3a 1 ero coenuaenuid. Ilonyuenne bubmmorexa IIOK
) y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB JKeJie3a
dusndueckre U XUMHUUECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, UX Eubmiorexa IIOK
’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
dusndueckue U XUMHUUECKHE CBOMCTBA
[IMHKA U €T0 COEIMHEHUH, UX bubmuoreka [JOK
88
IIpUMEHEeHue. | HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktuyeckas padora Ne 8. Pemienue
89 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
" p " https://m.edsoo.ru/a6e352ea
MeTaibl TOOOYHBIX TOATPYIIT
90 Pemenue 3amay pa3siInyHBIX TUIIOB bubmmorexa TIOK
p https://m.edso0.ru/a8b83d83
O000111eH1E U CUCTEMATH3ALIUS
91 U3YYEHHOI'0 MaTepuaia II0 TEMe bubmmorexa TIOK
" y " P https://m.edsoo.ru/e91{e975
Meramibl
9 KonTponbhas pabota no Teme bubnuorexa [JOK
"Mertauier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHOMN bu6mmoreka [{JOK
paboThI, KOPPEKIIHS OMTHOOK https://m.edsoo.ru/9ebff2fd
Posp xumuu B o0ecrieueHnu
B bu6moreka [JOK
94 YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA.

ITonsTHe O HAayY4YHBIX MCTOAaxX

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

Hay‘-IHI)IG MMPUHIMIIBI OpraHu3alunu

95 XUMHUYECKOTO MTPOU3BOCTRA. ) bu6mmoreka [JOK
[TpompbliIeHHBIE CTTOCOOBI TTOTYYCHHS https://m.edsoo.ru/2e45a44f
BaXXKHEHIIINX BEIICCTB
XHUMHUYECKOE 3arpsA3HEHUE

96 OKpYKarollel cpeabl U ero 1 bubmorexa TIOK

Py m pel https://m.edso00.ru/9f11bf51
MOCEICTBUSA

97 XuUMHA U 310POBbE YEIOBEKA. 1 bu6nuorexa IIOK
JlexapcTBeHHbIE CpEACTBA https://m.edsoo.ru/a6552721

08 Xumus nuiy. Poiabs Xumuu B 1 bu6mmoreka [IOK
o0ecreueHur MUNIEBON O€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTrnueckue u napdromepHbie | bubmmoreka [{JOK
cpeactBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaskHelmne

100 CTPOUTEIILHEIE U KOHCTPYKIIMOHHELIE 1 buGmorexa IOK

p pyKH https://m.eds00.ru/61e69003
MaTepHuabl
XHUMHS B CEIILCKOM XO3SMCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmorexa TIOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust

102 Cucremaru3anys U 0000ICHUE 3HAHUI | bubnmuoreka [JOK

0 TeME https://m.edsoo.ru/db979¢70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHHM, KOTOPAsi BKIIKOYAET:

1.1

OCHOBOIIOJIATAIOIINE TOHATUA (XHMHUYECKUN DJIEMEHT, aTOM, W30TOIIBI,
AIIEKTPOHHASI 000JI0UKA aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE€ M BO30YXJIEHHOEC COCTOSHHE aToMa, WOH, MOJIEKYJIa,
BAJICHTHOCTb, ANEKTPOOTPHUIIATENILHOCTD, CTEICHD OKHCJICHUS,
XUMUYECKass CBS3b (G- W T-CBSA3b, KpaTHBIC CBS3M), THOPUIAU3ALINS
ATOMHBIX OpOUTalel, KpUCTAIUTMYECKas peIETKa, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, MOJSIpHAsl KOHIEHTpAIUsi, pPacTBOPHI (HCTHHHEIE,
JIUCTIEPCHBIE  CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTJICPOIHBIA CKEJIeT,
GyHKIIMOHATBHAS TPYIIa, paauKkan, U30Mephbl, CTPYKTypHas (opmyra,
n3oMepusi (CTPYKTypHas, reomMeTpuueckas (Iuc-, TPaHCHU3OMEPHS),
TOMOJIOTUYECKUM  Psii, TOMOJIOTH, VYIJIEBOJOPOABI, KHUCIOPOA- U
a30TCOJEpIKAINe COCOUHEHHs, OMOJOTMYEeCKd AaKTHUBHBIC BEIIECTBA
(yrneBoabl, XHUpbl, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS, KPEKUHT, PU(OPMHUHT, THUIIBI
XUMUYECKUX PEaKIuid (OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE, JK30- H
SHIOTEPMUYECKHE, PEaKIMd MOHHOTO OOMEHAa, TOMO- M T'eTePOTCHHBIE,
oOpaTuMble ¥ HEOOpaTUMBIC), PACTBOP, AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIUTHUYECKAS TUCCOLUALINS, CTETICHb TUCCOIMAIIUU, OKUCITUTEIb,
BOCCTAHOBUTEJb, AJIEKTPOJU3, CKOPOCTh XUMHUYECKOM  peakivH,

XUMHUYECKOE PAaBHOBECHE)

TEOPUH U 3aKOHBI (TEOPUST XMMHUYECKOTO CTPOCHUS OPraHUYEeCKUX
BetiectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKOM AHCCOIUAINH,

[Tepuoanueckuii 3axon J[.MI. MenneneeBa, 3aKOH COXpaHEHHsI Macchl),

1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHH, MUPOBO33PCHYCCKUC
3HaHUs, JIC)KAIIMC B OCHOBC IIOHHMMAHUA NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYCCKUX ﬁBHCHHﬁ, COBpPCMCHHBIC TPCACTABIICHUA O CTPOCHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM W HAAMOJICKYJIAPHOM YPOBHAX

1.3 MNpEaACTaBJICHUA (o) MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOIVMHAMHWYCCKUX U KHWHCTUYCCKHX 3dKOHOMCPHOCTAX UX IIPOTCKAHUA,




0 XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IOIYYCHHH U
0e30IaCHOM  HCIIOJIb30BAaHMHM  BAKHEWIIMX  HEOPraHMYECKUX U

OpTraHN4Y€CKUX BCIICCTB B 6BITy n Hp&KTPI'—ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

o0Imiye Hay4Hble HNPUHIUIBI XUMHUYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
IPOM3BOJICTBA CEPHOM KHCIOTHI, aMMMaKa, MeTaHoja, INepepaboTKH

HeTH)

CdopMHUpPOBAaHHOCTh YMEHUH BBISBIIATH:

2.1

XapaKTCPHBIC IPU3HAKHU U B3aAUMOCBSA3b U3YYCHHBIX HOHHTHﬁ, IIPUMCHSATDH
COOTBECTCTBYIOIIMEC IIOHATUA IIPU OIHWCAHHUU CTPOCHHUA H CBOMCTB

HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMMUYECKUX 3HAHUHM C MOHATUAMU M IPEJICTABICHUSIMU
JIpYTrUX MPEeAMETOB JUIsl 00Jee OCO3HAHHOTO MOHWMAaHUS U OOBSICHEHMS

CYHIHOCTU MAaTCPHUAJIIbHOT'O CAMHCTBA MHPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUsA XHMHUYCCKHX COG,Z[I/IHeHI/II‘/lI MCKAYHApPOIHOTO COHO3a
TGOpeTHHGCKOﬁ u HpI/IKJIaI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BAHHWA
BCIICCTB, OTHOCANIUXCA K MH3YUCHHBIM KJIaCCaM OpPraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHU

3.2

XMUMUYECKYI0 CHUMBOJHKY JUIS COCTaBJeHUs (HOpMYJ HEOpPraHMYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U

CKEeJIETHBIX) (hOpMYJI OpraHNYECKHUX BEIECTB

CdopmupoBaHHOCTH YMEHUS KJIACCUPUITUPOBATH:

4.1

HCOPTraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTL OCHOBaHUA U

KPUTEPUH IS KIacCU(DUKAIU N3y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHn4cCKuC BCUICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KpUTCpHUU JIA KJ'IaCCI/I(I)I/IKaI_II/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 Pa3IMYHBIM TPH3HAKaM (YUCIYy W COCTaBy pEarrpyloluX BEIIECTB,
teroBoMy  3(dekry peakinuu, U3MEHEHUIO CTETeHeW OKHCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I PCaKIUn, YIaCTHUIO KaTaJ'II/ISaTOPa)

ChopMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUN) U HOHOB XMMHUYECKUX
aneMeHToB 1 —4 nepuonos Ilepuoanueckoii cucremsl .M. MenneneeBa u
HUX BAJICHTHBIC BO3MOKHOCTHU, UCITIOJIB3YA MTOHATUA S-, D-, d-BJICKTpOHHBIe

opOuTaNyu, SHEPreTUYecKre ypoBHU

C(bOpMI/IpOBaHHOCTb YMCHUA 00BACHATH 3aKOHOMCPHOCTH HU3MCHCHHA




CBOMCTB XMMMYECKUX 3JIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO

[IepUOJIaM U IpyIIaM

C(bOpMHpOBaHHOCTb YMEHUA COCTABJIAITb YPABHCHUA XUMHUYCCKUX

peakuii U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/IfI IoCPCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajlaHCca 3TUX peaklui

7.2

YpaBHEHUS peakUuil pa3Iu4HbIX THUIIOB; IOJHBIE M COKpAIlEHHBIE
YpaBHEHMsI peaKIfii HOHHOTO OOMEHA, YUUThIBAsl YCIIOBHSI, IPU KOTOPBIX

9TH p€aKMu UAYT JO0 KOHIA

7.3

peakuuil THIPOJW3a, PEaKLUil KoMIUIeKcooOpa3oBaHMs (Ha mpuUMepe

THAPOKCOKOMILIICKCOB IMHKA 1 aJ'IIOMI/IHI/IH)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKpPETHBIX @pUMepax XapakTep 3aBUCHMOCTH pPEaKIIMOHHOU
CHOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3H), B3AUMHOT'O BIMSHHS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peaan3aiy pa3InaHbIX

MCXaHU3MOB IIPOTCKAHUA peaKuHﬁ

8.2

XapaKTCPHbIC XHMUUYCCKHE CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMHUpPOBAaHHOCTh YMEHHS XapaKT€PHU30BaTh COCTaB W BaKHEHIIHE
CBOICTBa BEIIECTB, MNPUHANICKAINNX K ONPEACIIEHHBIM KjlaccaM |
rpyniaM COeIMHEHHH (IPOCThIE BEIIECTBA, OKCU/IbI, THAPOKCUIBI, COJIH;
YTJIEBOJOPOIBI, MPOCTHIC 3PUPHI, CHUPTHI, (PEHOIBI, AJTbIETHIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE J(UPHI, KUPBI, YIICBOJBI, AMUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopMUpOBAaHHOCTE YMEHHS MPOBOJHUTH PACYETHI 1O XHUMHUYCCKUM
dbopMylnaM M ypaBHEHHMSIM XHUMHUYECKHX PEaKIUW C HCIOJIb30BaHUEM

(bu3NYeCKUX BETUYHH:

10.1

Macchl (00bE€Ma, KOJIMUECTBA BEIECTBA) MPOAYKTa PEaKIIMH, €CIIM OJTHO U3
UCXOAHBIX BELIECTB JAaHO B BHUJE PAacTBOpa C OMPENEIEHHON MaccOBOU

JI0JIeH paCTBOPEHHOTO BEIIECTBA WIIM JJAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOH WM 0O0BEMHOM JT0JIH, BBIX0/1a ITPOIYKTA PEAKIIHH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOILIEHUN T'a30B

10.5

10 HAXOXKJICHHUIO XUMHUYECKOI (pOpMyJ'ILI BCIICCTBA

11

Brnanenue cucremoil 3HaHU O METOAAX HAYYHOTO IMO3HAHUS SIBICHUI




MpUpPOAbI, UCITIOJIB3YEMBIX B €CCTCCTBCHHBIX HAYKaX U YMCHUC ITPUMCHATH
9TW 3HAaHUA NpPU SKCINCPUMCHTAJIBHOM HCCICAOBAHWHN BCHICCTB U JJIA
OOBACHEHUST XUMHYECKHX ﬂBHCHHﬁ, HMCHOMX MECTO B IPHUPOIC,

HpaKTH‘{eCKOf/JI JACATCIIBHOCTHU YCJIOBCKA U B HOBC@I{HGBHOﬁ KHU3HU

12

CdopMupoBaHHOCTH YMEHUS IPUMEHSTH (MCTIOIH30BATh) 3HAHHSI O COCTaBE
U CBOICTBax BEHIECTB JUISI AIKCIEPUMEHTAIbHON IPOBEPKH THUIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMHUYECKUX PEaKIHi u
MIPOTHO3UPOBAHHUS BO3MOXKHOCTEH MX OCYIIECTBJICHHUS; CHUCTEMHBIE
XUMUYECKHE 3HAaHUA Il OOBSICHEHHUS M TPOTHO3UPOBAHUS SIBICHUM,
MMEIOIUX E€CTECTBEHHOHAYUHYIO MNPUPOAY; Ul HPHUHATUS T'PAMOTHBIX

pelIeHnii mpooJieM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTE YMEHHS TUIAHUPOBATh U MPOBOAUTH XHUMHUYCCKUN
OKCIIEPUMEHT (IIOJlydYeHHE M W3yYeHHE CBOWCTB HEOPTaHWYECKHX U
OPTaHMYECKHUX BEIIECTB, KAYCCTBCHHBIC PEAKIMH YTJICBOJIOPOIOB
Pa3IMYHBIX KIACCOB M KHCIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB,
pelieHue AKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPTaHWYECKUX BEIIECTB) C COOJIIOJICHUEM MpPaBHII
O0e3omacHOro  OOpamieHuss ¢  BeHeCTBAaMH W JIaOOPaTOPHBIM
o0opynoBaHueM; GOpPMyIHPOBAThH IETH MCCIEOBAHUS; TPEACTABIATH B
pasinyHOil (opMe pe3yNbTaThl AKCICPUMEHTa, aHAIU3UPOBATh |

OLICHUBAThb UX NOCTOBECPHOCTDH

14

ChopMHpPOBaHHOCTh YMEHHS OCYILIECTBIIAThH LIEJICHANPABICHHBIA MOMCK
XUMHUYECKON MH(OPMAIIMK B PA3TUYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4Has JIUTEepaTypa, CpecTBa MaccoBor MH(popmanuu, cetb HTEpHET U
JIpyTue), KPUTUYECKU AaHAJIM3UPOBATh XHMHUYECKYIO0 HH(OpMaIuio,
nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOI 3a1aueit

15

ChopMUpOBaHHOCT, yMEHHSI IMPOTHO3UPOBATh, AaHAJIM3UPOBATh WU
OIICHWBATh HMH(MOPMAIMIO C TO3MWIMKA HKOJOTHYECKOW Oe30MmacHOCTH
MOCJIE/ICTBUI OBITOBOM ¥ MPOM3BOJCTBEHHOM JEATEILHOCTH 4YeNIOBEKa,
CBSI3aHHOW C TmepepabOTKOM BelEecTB; CHOPMHUPOBAHHOCTh YMEHUI
0CO3HaBaTh ONACHOCTb BO3JEMCTBHUS HA )KUBbIE OPIaHU3MBbI ONIPENEIEHHBIX
BEIIECTB, IIOHKMMAasi CMBIC] IIOKas3aTeisl MpeesbHOW JIOMyCTHUMOM
KOHIOCHTpAllU, U TIOACHATH Ha MNIpUMEpax CII0COOBI YMCHBIICHUA U

NpeaoTBpalICHUA UX BPCIHOI'O BOS,I[CP'ICTBI/ISI Ha OpraHru3M YCJIOBCKA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

ITpoBepsieMblii 3JIeMEHT COACPKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOJENlb CTpPOCHHsI aToMma. Pacmpenenenue
JJIEKTPOHOB 10 DJHEPreTHYecKUM ypoBHAM. Kiaccupukanus XUMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEH aToMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIEKTPOHHAs

KoH(uUryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumudeckux dnemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanmdeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH I10 NTEpUOIaM
U TpymnmnaMm. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOMCTB IMPOCTBHIX BEIIECTB,

BOOOPOIHBIX COGHHHCHHﬁ, BBICHIMX OKCHUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DNEKTpOOTpUIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunbr xumuuecko cBsi3u (KOBaJlieHTHAsI, MOHHAS, METAJUTMYECKasi, BOJOPOIHAS) U
MEXaHU3MBbI €€ oOpa3oBaHUs. MeXMOIEKYJIsIpHBIE B3auMojeicTBUs. BerecTra
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THUNbl KPUCTALUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOMCTBA BCIIECTB OT THUIIA KpHCTﬂJ'IJ'IH‘ICCKOfI pCI_HéTKI/I

1.5

Xumnyeckas peakuus. Kinaccuduxaius XuMU4eCKUX peakivii B HEOPraHUYeCKOM

n OpFaHquCKOﬁ XHMUHU. 3aKOH COXPAaHCHUSA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIM4YHbIX (PAKTOPOB

1.7

TenoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXUMHUeCKUe ypaBHEHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOPBI, BIIUAOIINEC Ha

COCTOsIHME XUMH4YecKoro pasHosecus. [Ipuanun Jle llarense

1.9

Dnextponutuyeckas auccoruanus. CunbHble U cinabbie dnekTponuthl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCIas, HEWTpaibpHas, mienoyHas. CTeneHb

Jucconyanum. Peakipy HOHHOTO oOmeHa

1.10

I'unponus coneit. Monnoe mpoussenenue BoAbl. Bogoponnsiii mokazatens (pH)

pactBopa

1.11

CriocoObl BBIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBast J0JIsl pACTBOPEHHOTO
BEILIECTBA, MOJISIPHAs KOHLEHTpalusl. HacbllieHHbIe 1 HEHACHIILIEHHbIE PACTBOPHI,

pactBopumocTh. Kpucramnoruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BemecTB B Cpenax C




paszHbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO OanaHca

1.13

ONEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBEI HeopFaHquCKOﬁ XUMHNHU

2.1

Knaccudukanus Heopranmueckux coequHeHnit. HomeHknarypa HeopraHMmueckux

BCIICCTB

2.2

XWMHYECKUE CBOMCTBA BAXKHEHUIIINX METAJIJIOB (HATPHUH, KAJIUHA, KadbIIUi, MATHUAMN,
ATIOMHUHHMA, IIMHK, XpOM, JKeJe30, Melb) U uX coeaumHeHuid. OOmme crnocoOb!

INOJIy4YCHHA MCTAJIJIOB

23

XWMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TAJOT€HOB, CEphI, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) H = UX  COCAMHECHUN  (OKCHIIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN )

24

I'enetmueckas CBA3b HEOPTraHNYCCKUX BCHICCTB, MPUHAAJICIKAIINX K Pa3JIMYHbIM

KiaccaM

2.5

###Par### nentudukanus Heoprannueckux coenHeHni. KauectBeHHbie

PCaKk Ha HCOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHMSI TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKHUX
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKeJlIeT OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3H. sp3-, sp2-, Sp-TUOpHIU3ALUH
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUUYECKOTO

cTtpoeHus Monekyi. ['omonoru. I'oMonorndyeckuii psag. Mzomepus u u3omepsl

3.2

[Tonstue o pynkmonanbHOU rpynme. OpueHTanroHHbIe 3P GEKTh 3aMeCTUTENEH

33

[IpencraBnenne o KiacCH(PUKAIMU OpPraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBUAIbHbIE Ha3BaHUS

BaOXKHEUILMX MPEACTABUTENEHN KIIACCOB OPraHUYECKUX BEILIECTB

34

CBO60,I[HOpaI[I/IKaJ'IBHBII71 1 MOHHBIM MEXaHHU3MBbI pCaKIuu. ITonstue o HYKJ'ICO(bI/IJIC

u anexktpoduiie. [lpaBuno MapkosHukoBa. [IpaBuno 3aiineBa

3.5

Ankanpl. XMMHYECKHE CBOMCTBA AJKaHOB: T'aJIOTEHUPOBAHUE, ACTUAPUPOBAHUE,
TEPMUYECKOE Pa3JI0KEHHE, KPEKWHI, u3oMepusauus, ropenue. Ilomydenue
ankaHoB. L{uknoankanel. Crieruduka CBOMCTB IUKIOATKAHOB C MaJIBIM pa3MepoM

nukia. Peakumn IPUCOCAUMHCHHUA U PAJIUKAJIBHOI'O 3aMCIICHHUA

3.6

Ankenpl. XUMUYECKHE CBOMCTBA: PEAKIMH MPUCOCAWMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUAPATALINS), TOPEHUS, OKHCICHHUS M
nonuMepuzanuu. [IpomeblneHHsle ¥ Ja00paTOpHbIE CIMOCOOBI  MOTYYEHUS

AJIKCHOB

3.7

AHKaIII/IeHI)I. XUMHUYECKHE CBOMCTBA AJIKAJUCHOB: PCAKIUN IMPUCOCAUHCHUS




(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs W noiaumepusauuu. llomyuenue

aJIKaIUCHOB

3.8

Ankusbl. XMMHUYECKHE CBOMCTBA: PEeaKLUU MPUCOCTUHEHHUs (IajJoreHUpOBaHUE,
TUIPUPOBaHUE, TUApaTalusi, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MOTy4YeHUS
IIOJINMEPOB M JIPYTUX IOJE3HBIX NPOAYKTOB. Peaknum 3amenienus. 'openue
alleTUIeHA KaK MCTOUYHUK BBICOKOTEMIIEPAaTYpPHOI'O IUIAMEHH JJIsl CBApPKU U PE3KU

MCETAJIJIOB. HpI/IMCHeHI/Ie alCTHJICHA

3.9

Apenbl. XUMHUYECKUE CBOMCTBA OEH3011a: peakluu 3JIEKTPO(OUIHLHOTO 3aMEIICHHUS,
npucoeAuHeHus (TuapupoBaHHe, TajoreHupoBaHue). Peakuus ropeHus.
Oco0eHHOCTH XUMUYECKUX CBOMCTB Tonyoua. [lonydyenne 6enzona. OcodeHHOCTH
XUMUYECKUX CBOMCTB cTupoiia. [lomumepusarus cruposta. CriocoObl MoaydeHus U

NPUMCHCHUC apOMATUYCCKUX YTJICBOJOPOIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHl. XHMMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUeM Kak CIoco0  yCTaHOBJICHWUS  HAJTWYUS
THIPOKCOTPYIIBI, €  TajJOreHOBOAOPOJAMHU  KaK  CIOCO0  TMONyYeHHs
pacTBOPUTEIICH, BHYTPH- U MEKMOJICKYJISIpHAs JIeTUApaTanus. Peakius ropeHusl.
[Tomydyenue oTaHoONa: peakmuss OpPOKCHUS TIIOKO3bI, THApATAIUs DSTHIICHA.
OTUJICHTIIMKOJIb U TIUIEPUH KaK MPEACTaBUTENIN MPEISTbHBIX MHOT'OATOMHBIX

CIIUPTOB

3.11

®denon. XumMHuecKue CBoWcTBa (eHona (peakiuuu C HaTpUeM, THAPOKCHIOM

Hatpusi, opomom). [Tonyuenue dhenomna

3.12

AHBI[CFI/IﬂBI. XuMHYeCKHe CBOMCTBA NpEAC/IbHBIX AJIBACTUAOB: THAPUPOBAHUC,
Ka4eCTBEHHbIC peaklUM Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsHOoro
3epkajna», B3aumojeiicteue ¢ ruapokcugoMm meau (II). Ilomyuenue npenenbHbIX
aIbJIETUJIOB: OKHUCIEHUE CHOUPTOB, THApaTalys aueTHIeHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu PCaKu OKUCIICHUSA allCTOHA

3.13

KapOoHoBbie KHCIIOTBI. XHUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKIX CBOMCTB MyPaBbUHOM KHCIOTHI.
[Tonyuenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albAErHMAOB. Briciine npenenbHbie U

HEMIPECACIIBHEBIC Kap6OHOBBIe KHCJIOTHI

3.14

Croxuble 23QupsI 1 kupbl. CrtocoObl TOTYYeHUs CI0KHBIX 3¢pupoB. OOpaTUMOCTD
peakuun Stepudukanyu. [IpuMeHeHHe CIOXKHBIX 3(GHPOB B MUINEBOH U
nap@roMepHOH TPOMBIIIICHHOCTH. JKUpPBI Kak CIIOKHBIE d(UPHI TIUIEPHUHA H
BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKUE CBOMCTBA KUPOB: T'MIPUPOBAHUE,
OKHCIIeHHe. ['Maponu3, wim OMBUICHHE, KHPOB KakK CIIOCOO0 MPOMBIINIIICHHOTO
MOJyYeHHUs COJIeM BBICIIMX KapOOHOBBIX KHCJIOT. MBIIA Kak COJIM BBICHIMX

Kap6OHOBBIX KHCJIOT




3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: PpEAaKIMM C YYaCTHEM CIUPTOBBIX U
QJIBJICTUAHON TPYII M MOJIOUHOKHCIOe OpokeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYEHHUE B KU3HEIEATECIBHOCTH OpraHu3Ma. /ucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaompe M HEBOCCTaHABIMBAKOIIME  aucaxapuasl. ['maponus
nucaxapunoB. [lonmucaxapunel: kpaxmai, rukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOT€Ha W Le/UIroNo3bl. (DU3NYecKue CBOMCTBA KpaxMmana H
LEJUIE0JI03bl. XMMUYECKHE CBOMCTBA KpaxMalla: TUAPOJIN3, KAUECTBEHHAs peaKus
¢ noxoM. XMMHYECKHE CBOWCTBA LEJUIIOJNO3bI: TMIPONIN3, MOITydYeHue 3(upoB

1es0103bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK)

3.16

AMMHBI. AMUHBI KaK OPraHMYE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOM, KHCIOTaMH,
peakmus TOpeHWs. AHWIMH KakK TPEICTaBUTENb apOMAaTHUYECKHUX aMHHOB.
XUMUYEeCKUE CBOMCTBA aHWJIMHA: B3aUMO/ICHCTBUE C KUCIOTaMU, OpOMHOI BOJIOM,
okucienue. [lomyyeHne aMMHOB aTKWJIMPOBAHUEM aMMHaKa U BOCCTAHOBJICHUEM

HUTPOIPOU3BOAHBIX YTIIEBOIOPOAOB

3.17

AMUHOKHCIOTHI U Oenkh. AMHMHOKHCIOTHI Kak aM@oTepHble OpraHUYecKHe
coenuHeHusl. OCHOBHbIE aMUHOKHCIOTHI, oOpasyronue Oenku. XHUMHUYEecKue
CBOMCTBA OEJIKOB: TUAPOIIN3, JICHATypallHs, KaueCTBECHHbIE (IIBETHBIC) pEaKIMK Ha

Oenku

3.18

CrpoeHue W CTPyKTypa IOJIUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MouyieKyJd. OCHOBHBIE CIOCOOBI TONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHECHHI: peaklny TMOJMMEpHU3alii W MoJuKoHAeHcanuu. Krnaccudukarus

BOJIOKOH

3.19

###Par### nenTudukanys opraHMuecKnX coeqMHeHUH. Permenune

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaAHNEC OPraHN4YCCKUX BCIICCTB

3.20

I'enernueckas cBA3b MCXKAY KilacCaMHU OpPraHHuYCCKUX COG,Z[I/IHCHI/Iﬁ

XHWMHUS U )KU3HD

4.1

XuMusi B TOBCEIHEBHOHW >km3HU. [IpaBuna Oe3omacHON pabOTHl C EIKUMH,

TOPHOYMMH U TOKCUYHBIMHU BCIICCTBAMU, CPCACTBAMHA OBITOBOM XMMUH

4.2

XUMHS U 310pOBbE. XUMHS B MEAUIIMHE. XUMHSI U CEIBCKOE XO34CTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XWMHS W JHEPreTHKa: MPUPOIHBIA W MOMYyTHBIA HeTIHON
ra3bl, IX COCTaB U Hcnoib3oBaHue. CoctaB HeTu U e€ mepepadboTka (MPUPOIHBIC

WCTOYHUKHU yTJIEBOJIOPOIOB)

4.3

Xumust U 3Kojorud. XUMHYECKOe 3arpsi3HeHHE OKpYJKarolled cpenbl U ero
nocneacteus. Oxpana rugpocdepsl, NoYBbl, atMocdepsl, GIopsl U (payHbl OT
XUMHYecKoro 3arpsisHeHus. IIpoGrema oOTXO0Z0B M MOOOYHBIX TPOIYKTOB.

AJ'IBTepHaTI/IBHI)Ie HUCTOYHHKU SHEPTHUU

4.4

O6HII/I€ MMPEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJIYUCHHUS XUMHNYECKUX




BELIECTB (Ha MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KucioTel). UépHas u
uBetHas ~ Metayuryprus.  CTEKJI0 W CWIMKaTHas  HPOMBIIUICHHOCTb.
[Ipombrnennass  opranuueckas  xumus.  Cplpb€  AnsS  OpraHU4ecKou

IMPOMBIIIJICHHOCTHU

#HH##Par##H# Tunbl pacy€THBIX 3a71a4

5.1

HH##HPar###PacuéThl Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY
KOJINYECTBY BEILECTBA, MACCE WM 00BEMY OJTHOIO U3 YYACTBYIOIIUX B PEAKIIUU

B€IICCTB

5.2

###Par###Pacuére TemoBoro g dexra peakuu

53

###Par###PacuéTel 00BEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKUX PEAKIIHIX

54

Hi#HPar###PacuéTel Maccsl (00bEMa, KOJIMYECTBA BEILIECTBA) POILYKTOB

pEeaKIiK, €CIIM OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )

5.5

HiHtPar#H##PacuéTsl MaccoBOM WM 00BEMHOMN IO BBIX0J1A IPOAYKTA PEAKIIUU

OT TCOPECTUICCKU BO3ZMOKHOTO

5.6

###Par###Pacuérel maccel (00bEMa, KOTUYECTBA BEIIECTBA) IPOIYKTA PEAKIINH,
€CJIM OJJHO M3 BEILECTB JJAaHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOU J101EN

paCTBOpéHHOFO BCIICCTBA

5.7

HiHPar#H##Pacu€Tsl ¢ MCTIONb30BAaHUEM MOHATHH «MaccoBast JOJIs», «MOJISIpHAS

KOHICHTpaus», «paCTBOPUMOCTD>»

5.8

###Par###HaxoxxieHne MoIeKy sIpHON (hOPMYJITBI OPTAaHHMYECKOTO BEIIECTBA 110
€ro INIOTHOCTHU ¥ MaCCOBBIM JOJISIM 3JIECMCHTOB, BXOJAIIIUX B €0 COCTaB, UJIH 110

IPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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