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HOACHUTEJBHASA 3AIINCKA

PabGoyass mporpaMma 1Mo XMMUM Ha YPOBHE CPEAHEro 00I1ero oOpa3oBaHU
pazpaborana Ha ocHOoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpaszoBanuu B Poccuiickoii denepanumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTeIbHOM MporpamMMbl cpeHero obmiero oopazosanusi(DOIT
COOQO), npencraBieHHbIX B DefepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHum3anusax Poccuiickoii  Deaeparum,
peanu3yonMx OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crtpareruu passutusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa a0 2025
rona» (Pacnopsixenue IlpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus yyammxcsa 10-11 kmaccos.
W3yuyenue mpeamera, peaqu3yemMoe B YCIOBUAX JU(DPEepeHIMpOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOOecneunuTh 00Ie00pa30BATENbHYIO U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO st
ajanTalyy UX K OBICTPO MEHSIONIUMCS YCJIOBUSM >KU3HH B COILIUYME, a TAKXKE AJIS
NPOJIOJDKEHUsT O0Oy4YeHHUs] B OpraHM3alusax MnpodecCHoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX JUCIUTLINH.

B nmporpaMme 1o XUMHM Ha3HAY€HUE MpeaAMeTa «XUMHUS» MOJIydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOTOJATAOIIUMHU
nonoxkenusimu GI'OC COO o B3auUMOOOYCIIOBIEHHOCTH II€J€H, COAEp:KaHUS,
pe3yibTaToB OOy4eHHMs] M TpeOOBaHMU K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIECTEILCTBOM TOMY SIBJISIIOTCS CIICIYIOIIME BBITIOJTHSAEMbBIC MPOTPAMMON TIO
XUMUHU (QYHKIHH:

e MH(POPMAIMOHHO-METOJNYECKAs, peaan3anus KOTOpOH oOecreunBacT
MOJIyYeHHE TPEACTABICHUS O IIeNIsIX, COACpP)KAHWUHU, OOIel CTpaTeruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTUSI 00yUaIOIIMXCS CPEACTBAMHM MTPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KoTopast npeaycMaTpuBaeT
OMpeNeNIiCHHE: NPUHIHUIIOB CTPYKTYpPUPOBAHHUS U TMOCJIEAOBATEILHOCTH
M3y4YeHUs y4eOHOro MmaTepualia, KOJIWYECTBEHHBIX M Kau€CTBEHHBIX €Tr0
XapaKTEePUCTUK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa30BaTeNIbHBIX JOCTHXKEHHI O00ydaromuxcs B
paMKax UTOTOBOM aTTecTaluu B (opMe €AMHOTO TOCYAApCTBEHHOTO
AK3aMEHa MO XUMHUH.



[Tporpamma a1t yriyOJE€HHOTO U3YYEHUS! XUMUU:

e yYCTaHaBIMBAaeT MHBApPUAHTHOE MPEIMETHOE COJIep)KaHue, 00s3aTeIbHOE
JUISE W3y4YeHUsT B paMKax OTAENbHbIX Tpoduiield, npeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpUpPOBaHHE €ro 10 KjaccaMm, OCHOBHBIM
coJlep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e €T MPUMEPHOE pacIpeesieHne y4eOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTIEIBHBIX TEM;

e IMpejUiaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh H3Y4YEHUS Yy4yeOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPHPETALMIO LeJIed U 3aa4 U3yYEHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUIAaHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOM
MPOrPaMMBbI CpEIHEro o0111ero o0pazoBaHuUs (JIMTYHOCTHBIX,
METaIpPEeAMETHBIX, NPEAMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IPOrpaMMe MO XUMHH MPEeAyCMOTpeHa
IPEEMCTBEHHOCTh C OOYYEHHEM XHMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus. 3a npeieslaMi yCTaHOBIECHHOM MPOTpaMMOi IO XMMUU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpeamera «XuMUs»
0CTaéTcs BO3MOKHOCTh BEIOOpA €ro BaApUaTUBHOM COCTABIISIIONIEH, KOTOpast AOTKHA
OTPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQUIIsi O0yUEHHUS.

B coorBercTBUM ¢ KoOHUentyadbHbIMU mnoJiokeHusmMu PIOC COO o
Ha3HAYCHUH TPEeaMETOB 0a30BOoro M yriayOJaEHHOTO YpOBHEH B cuCTEME
mudepeHIUpoBaHHOTO OOyYEeHHMsI Ha ypOBHE CpEIHEro oO0Iero oOpa3zoBaHUs
XUMHUSI Ha YpOBHE VYIIyOJEHHOTO M3Yy4YEeHMs] HANpaBlieH Ha peaju3aluio
PEEMCTBEHHOCTH C MOCIEAYIOIIHUM TAIOM NOJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B PpaMKax HW3Y4YEHHUs CHEUUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 NPOo(hecCHOHATBHOTO 00pa30BaHuUs.
B sT0Mi cBsI3UM n3yueHue npeameTa « XuMus» OpUeHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacmipeHre © yriyOJeHHe TEeOpEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaromuxcs, BbIOPABIIMX ONPEAEAEHHBIM NPOPUIb 00yYEHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  IMOCIEAYIOIIET0 IMOJYYEHUS] XUMHUYECKOrO 00pa3oBaHus B
opranm3zanusx mnpodeccuoHanpHOro obpasoBanus. Hapsigy ¢ »Tum, B cBeTe
tpeboBanuit ®I'OC COO Kk maHupyeMbIM pe3ysibTaTaM OCBOCHHMs (enepabHON
o0pa3oBaTeIbHOM NpOrpaMMBbI CPEIHETO O0IIEro 00pa3oBaHus U3yUCHUE IPEeAMETa
«XHUMHSD» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a/1a4 BOCHUTAHUS U COLUAIBHOIO



pa3BuTUSl OOy4arommxcs, Ha (OPMUPOBAHHWE Y HHUX OOIIEHHTEIICKTYaTbHBIX
YMEHUH, YMEHHHM pallMoOHAIM3AlMKd y4eOHOTO TpyJa M 00OOMmEHHBIX CIIOCOOOB
JEeSATEIbHOCTH, UMEIOLINX MEXINCHUIUIMHAPHBIN, HAAIIPEAMETHBIN XapakTep.

CocTaBnsoOmUMU TpeaMeTa « XUMUsD» Ha ypOBHE YTITyOJIIEHHOTO H3y4YeHUS
SBISAIOTCA YIIIyOnéHHble Kypchl — «Opranmyeckas xumus» u  «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHun moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHM3allud COJEPKaHUA STUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHAThI nojoxenust ®I'OC COO o paznuuuax 6a30BOro U yriryOIEHHOTO YpPOBHEH
U3yYCHUS TIpeIMeTa.

OcHoBy cozaepxkaHus KypcoB «Opranudeckas xumus» Hu «OO0mas u
HEOpPraHWYEeCKasi XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3Y4EeHMs MpeaMmera. JDTa cucTteMa
3HaHUU TOJyYaeT OIpeAeIEHHOE TEOPETHUECKOEe JIONOJHEHHUE, IO03BOJISIIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTHYECKOTO MaTepuara.
Tak, Ha yrayOn€HHOM YypOBHE HW3yYEHHUs MpeAMeTa obecreueHa BO3MOXKHOCTh
3HAYUTEJbHOT0 YBEJIMYeHHsI 00bEMA 3HAHUI O XUMUYECKHUX 3JIEMEHTax U CBOMCTBaxX
UX COEJIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiyOJIeHUs! IPEeICTaBICHUN O CTPOCHUN
BEIIECTBA, XMUMHYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHWs PEaKIny,
paccMaTpuBaeMbIX C TOYKH 3PEHHUS XUMHUYECKOW KHHETHKH W TEPMOJMHAMUKH.
Nzydenne mnepuogmdeckoro 3akoHa u Ilepmogudeckold CHCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTAaBICHUSIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBACHAETCS C TOYKU 3PEHUS
DHEPreTHUECKUX H3MEHEHHH NP €€ 00pa3oBaHUU U pa3pyIICHUH, a TAK)KE C TOUKU
3peHHs] MEeXaHU3MOB €€ oOpa3oBaHusA. M3ydyeHue THUIOB peakiuil JOMOJHSIETCS
dbopMupoBaHHEM TMPEACTaBICHUM 00 JIEKTPOXMMHUYECKHX Ipoleccax M
3IIEKTPOJIN3E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoil XuMuu npu
PacCMOTPEHMM PEaKIUMOHHOM CIOCOOHOCTH COEIMHEHUN yaenserca ocoboe
BHUMaHHUE BOMpocaM 00 AIIEKTPOHHBIX 3P eKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3MaX PeaKiuii.

Oco00€ 3HaUeHNE UMEET TO, YTO HA COJIEPKAHUE KyPCOB XUMUU YTy OJIEHHOTO
YPOBHS U3y4€HUs JJIs KJIACCOB ONpeIeNEHHOr0 npoduiist (TJ1IaBHBIM 00pa3oM Ha MX
CTPYKTYpy M XapakTep IOIOJHEHHWH K OoOIIell cUcTeMe NpeaMETHBIX 3HaHUN)
OKa3bIBAIOT BIUSHUE CMEXHBIE MNpeAMeThl. Tak, Hampumep, B COJCpKaHUH
npeaMeTa A KJIacCOB XMMHUKO-(pu3nyeckoro npoduss 00ibiioe 3HaYeHue OyayT
UMETh JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu nyuenun npenmera
B JIaHHOM CJly4ae akUeHT OyJeT cJeslaH Ha OOIIHOCTh METOJIOB IIO3HaHU,
OOIIHOCTH 3aKOHOB M TEOPH B XUMHUU U B (DU3UKE: aTOMHO-MOJIEKYJISIPHAsT TEOPHUS
(MonexymnsipHasi Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MacChl M DHEPTHUH, 3aKOHBI
TEPMOAMHAMUKH, SJEKTPOJIN3a, IPEACTABICHHS O CTPOCHUH BEIIECTB U IPYTOE.



B TO ke BpeMs B COIEpKAaHMM IIpeaMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro mpoduiist OONbIINN yACIbHBIA BeC OyJeT UMETh OpraHuuYecKas
XxuMHUs. B 3TOM citydae npeocTaBiisieTcsi BO3MOKHOCTD I 00J1e€ 00CTOSTEIILHOTO
PAacCMOTPEHHSI XMMUYECKON OpraHu3aluy KJIETKA KaK OMOJOTMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOZIAT, K NPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€NKHU, YTIeBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>)KaT OCHOBOM Il M3yY€HHUs CYILIHOCTU MPOIecCOB (OTOCUHTE3a, JbIXaHUS,
MULIEBAPEHMUS.

B muane ¢GopMHpOBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHUS, OCBOEHUS
oOLIEHayYHBIX METOJOB ITO3HAHUS U OIbITA MPAKTUYECKOTO NPUMEHEHUS HAYUHBIX
3HaHUN U3ydeHHe MpeaMera «XUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpeIMETaMH, BXOJAAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpenMerv», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenuu yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKxKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layeil MEepBOCTENEHHON 3HAYMMOCTU SBIsieTCA (OPMHUPOBAHME OCHOB HAyKU
XUMUH KaK 00JIaCTh COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOMN AeSATENbHOCTH
YEJI0BEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue 3Toi 3axaun Ha
yrayOlnEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MPeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHMEe TpPEACTABICHUN: O MaTepUaTbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUW IPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpodieM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
00€eCleYeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHMS, B (HOPMUPOBAHUH
MHUPOBO33pEHUS U OOLIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJOTHMYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPUPOJTHON CpEJIE;

e OCBOCHME CHCTEMBbI 3HAHUW, JIEKAIUX B OCHOBE XUMHUYECKOMU
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4HBIX MPUHIMUIIAX XUMUYECKOTO IIPOU3BOACTBA;



dbopmupoBaHue y oOyyaromumxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHUN JI1 OOBSICHCHUS
KIIFOYEBBIX HMJEH M TpoOJjeM COBPEMEHHOW XMMUH, IJIsI OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelIeHus MPo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUSI,
aHaJIM3a ¥ OICHKH C ITO3MIINI YKOJIOTHYSCKON 0€30IaCHOCTH MOCIIEACTBUM
OBITOBOM W TPOM3BOJCTBEHHON JICATECILHOCTH 4YEIOBEKa, CBS3aHHON C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yriIyOJIeHUE MPEeICTaBICHUN 0 HAYYHBIX METOIaX MTO3HAHUsI, HEOOXOMMBIX
JUIsL TIPUOOpETeHUsT YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHCHUS XHMHYCCKHX SBICHUN, HMMCIOIIUX MECTO B IPHUPOJE, B
MPAKTUYECKOM JICATEIILHOCTH U MOBCEIHEBHOM KU3HU.

B mnnaHe peann3anu TMEpPBOOYEPENHBIX BOCHUTATEIBHBIX W PA3BHUBAIOIINX
GyHKUMNA TENOCTHOM CHCTEMbl CpeIHEro oOuero o0pa3oBaHUs NpPHU U3YUYEHUU
npeaMera «XuMUS» Ha  yriayOJI€HHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTh
IpUOOPETAIOT TaKUE LIETU U 33/1a4H, KakK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOKECHHUS K TMpOlecCYy TBOpPUECTBA B OO0JAaCTH TEOPETUUECKUX H
MIPUKIIAJIHBIX HUCCJIEAOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIlMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHMS
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHbIX U TBOPUYECKHUX
crocoOHOCTe oOydarommxcs, (GOPMHpPOBAHWE Yy HHX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHHUIO Kak
YCJIOBHIO YCIIEITHON MpodeccuoHaIbHOM U 00IIeCTBEHHOM IS TEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHHE YMEHHMII M HABBIKOB Pa3yMHOIO MPHUPOAOINOIb30BaHUSA,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYPbl, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN AEITEITbHOCTH.

OO11ee 9MCIIO YacoB, MPETYCMOTPEHHBIX JIJI U3YUCHUS XUMHH Ha yTITyOJICHHOM
YpOBHE CpeHero o01ero oopasosanus, cocrabiset 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 kimacce — 102 yvaca (3 yaca B HEJENIO).



COJEP XAHME OBYUYEHUA
10 KIIACC
OPTTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI OPraHN4eCKOM XMMUM.

[IpenmeT v 3HaUEHNE OPTAaHUYECKON XUMUU, TIPEJICTABIIEHUE O MHOTO00Opa3uu
OpraHUYECKUX COCIUHEHUMN.

DNEeKTPOHHOE CTPOEHUE aToma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKHOCTM aTroMa yriepoja. XHMHYecKash CBA3b B
OpraHUYECKUX COCTMHEHUSIX. TUIbI THOpUIU3AIIMY ATOMHBIX OpOUTaNell yrieposa.
Mexanu3Mbl  00pa3oBaHWsA KOBAJCHTHOW CBsi3M (OOMEHHBI W JOHOPHO-
aKUeNnToOpHbI). THUMBl MepeKpbIBaHUS AaTOMHBIX OpOWTalleld, G- U T-CBS3M.
OpnunapHas, ABOMHas U TpouHas cBa3b. CrocoObl pa3phiBa CBs3EH B MOJIEKYJIax
oprannueckux BenecTB. [loHaTtne o cBOOOAHOM paaukaie, HykiIeopuiae u
anekTpodure.

Teopus cTpoeHHMss opraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MIPEACTABIECHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKysapHble W  CTPYKTypHbIE  (OPMYJIBL.
CtpykrypHble (OpMyJbl pa3IMUHBIX BUJIOB: pa3BEpHyTas, COKpallIEHHAS,
ckenetrHas. M3omepus. Buubl u30MepuM: CTPYKTypHasi, HPOCTPAHCTBEHHAS.
DnekTpoHHBIE 3P (HEKTH B MOJIEKYJIaX OPraHMYECKUX COCTUHEHUM (MHIYKTUBHBIN U
ME30MEpHBIN 3P PEKTHI).

[IpencraBienne o KilacCU(pUKALMKM OpraHuyeckux BeuiecTB. lloHatne o
dbyHkImoHanbHOM rpytmne. 'omonorus. 'omonoruyeckue psasl. CucremaTudyeckas
HOMeHKJaTypa opranumdeckux coenuHeHuit (IUPAC) u TpuBumanpHBIC Ha3BaHUS
OTZIEJIbHBIX TIPEACTABUTEIICH.

Oco0OeHHOCTH W KJaccu(UKanus OpraHuYecKuX peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUA B OPraHUYECKOW XUMUHU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJICHHUE ¢ 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTepruajiaMy Ha UX OCHOBE,
OTIBITHI TI0 MPEBPAIIECHUI0 OPTaHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHHE,
OOyTJIMBaHHE M TOPEHHE), KOHCTPYHUPOBAHUE MOJIEIEH MOJIEKYJl OpraHUYECKUX
BEILECTB.

Yriaesoaopoasl.

Ankanbl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUsl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuan3anmsl aTOMHBIX OopOuTanell yriaepoja, o-cBsi3b. dusmyeckue CBONCTBA
AJIKAHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMEUICHUS, HW30MEpHU3aALNH,
JETUAPUPOBAHUS, IUKIU3ALNHU, TMPOJIN3a, KpeKUHra, ropenus. [IpeacraBinenue o
MEXaHHU3ME PEAKIUI PaJUKaJIbHOrO 3aMEILICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyuYeHUs] U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. OOuas popMyina, HOMEHKIATypa U uzomepus. OcOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MajbiX (IIUKJIONPONAH, IUKIO0yTaH) U OOBIYHBIX
(IMKIIONIEHTaH, IUKJIOTeKcaH ) IUKiIoaakaHoB. CIIocoObl MOMy4YeHHUS U IPUMCHEHHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMonornueckuit psj ajakeHoB, ooOmas (Gopmyia, HOMEHKIIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AlIKEHOB, SP>-TUOpuIu3aIus
aTOMHBIX OpOuTaneil yriepona, o- U m-cBa3u. CTPyKTypHass U TreoMeTpuyecKas
(umuc-Tpanc-) uzoMepus. Ouznueckue CBOMCTBA alKEHOB. XUMHUYECKHE CBOMCTBA:
peaKkuuu TMPUCOEOUHEHHUS, 3aMEIICHHS B O-TIOJIOKEHHE IpU JBOWHOW CBS3H,
nojMMepu3anuu u okucieHus. [lpasuino MapkoBHukoBa. KauecTBeHHBIE peakIiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOMyYEHUSI U IPUMEHEHUE aJTKEHOB.

Ankanuennl. Knaccudukarus ankaaueHoB (COMPsOKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB
CONPSIKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
aueHoB.  CrmocoObl  TMOdydeHMss W IpuMeHeHwe — ankagueHoB. OO0
«TonparTrKay4dyKk» — NPEeINpUATHE O MPOU3BOACTBY KaydyKa.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 0011as hopmysia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTtanel yriepoja. dusnyueckue CBOMCTBA AJIKUHOB.
XUMUYECKHE CBOMCTBA: pEAKIIUU MPUCOSTUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
oKkuciieHUsA. KHCIOTHBIE CBOMCTBA aTKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KadecTBeHHbBIE peaklu Ha TPOWHYIO CBA3b. COCOOBI MOMyYEHUs U MPUMEHEHUE
AJIKWHOB.

ApomMaTuueckue yrieBoJ0poJibl (apeHbl). ['oMoioruueckuil psij apeHOB,
oOmas (popMyrna, HOMEHKIATypa U U30MEpPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJEKynIbl OeH3ona. DU3NMYECKHE CBOWCTBA apEHOB. XHWMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B OEH30IbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJIUKaie, PEaKIUW NPUCOCIUHEHUS, OKUCIECHHUE TOMOJIOTOB
oenzona. IlpeacraBneHue o0 OpPHUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBIIE Ha TMPUMEPE aJKWIBHBIX PAJUKAIOB, KapOOKCUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOTPYMIbl, aTOMOB TrajnoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzarus ctupona. CriocoObl mogydeHus u
MPUMEHEHHUE apOMATUYECKHUX YIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHbIE ra3sl. HegTh 1 €€ nmpoucxoxaeHue.
KamenHblil yroiib U MpoAyKThl ero nepepadotrku. CrmocoOsl mepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MHPOIH3.
[TpomykThl nepepaboTku HePTH, X MPUMEHEHHE B TPOMBIIINICHHOCTH U B ObITY. AO
«KyiiObimeBckuii  HedTenepepadaThIBAIOIMK  3aBOA» — OJIMH U3 BEIYIIUX
HerenepepabdbarpiBatomux 3aBoA0B [10BOIKBSL.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCaMU yTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHHE TaIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIEHUsT TalloTeéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIy, IHAHOTPYIIIY,
amMuHorpymnmy. J[leficTBUe Ha TaJOTEHIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOTO
pactBopa wENOYM. B3auMOAENCTBUE AUTAJIOr€HAIKAHOB C MAarHMEM WM IUHKOM.
[TonsiTue 0 METAJLIIOOPTaHUYECKUX COCIMHCHUSX. Hcnons3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
n3yueHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJAOB (PaCTBOPUMOCTh), KAYECTBEHHBIX
peakuuii yrieBOJOPOJOB Pa3IMYHBIX KJIacCoB (oOeciBeUMBaHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEpMaHTaHaTa KajWs, B3aUMOJCHCTBUE alleTHIICEHA C
aMMHMAYHBIM PpacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yTiepoJia ¥ BOAOPO/ia B OPraHUYECKUX BEIIECTBAX, MOJYUCHHE STUIICHA U U3yUEHUE
€ro CBOMCTB, 03HakomyieHHE ¢ KoJuieknusiMu «Hedtb» u «Yromby, ¢ oOpasiamu
IlacTMacc, KaydyykKoOB M PE€3HHBI, MOJIEITUPOBAHHE MOJEKYJ] YIJIEBOJOPOAOB U
rajoreHIPOU3BOAHBIX YTIIEBOIOPOJIOB.

Kuciaopoaconep:xaniue oprannieckue coeAuHeHMs.

[Ipenensubie ogHOaTOMHBIE CcrnUpThl. CTpoeHHUE MOJIEKYN (Ha MpUMeEpe
METaHoJIa W 3TaHona). ['oMonormueckui psan, obmas QopMyna, u3oMepus,
HOMEHKJaTypa " kinaccupukanus. Dusndeckne CBOWCTBA  MPENETbHBIX
OJTHOATOMHBIX CHHUPTOB. BomopomHbie CBSI3M MEXAY MOJEKYJIaMH CITUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JerujapaTalid, OKUCICHUS,
B3aUMOJICHCTBUE C  OpPraHWYECKMMH W  HEOPraHUYECKUMH  KHCIOTaMHU.
KadecTBeHHas peakiusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TMOMy4YeHWsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOWCTB.

MHOTOaTOMHBIC CHHUPTHI — JTHJICHIJIMKOJb W TIULEepUH. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PEaKIIUU 3aMEIICHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU U
HEOPTaHWYECKUMHU KUCJIOTaMH, KaueCTBEHHAsI pEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HykieoGuiIbHOTo 3aMenieHus. Jleficteue Ha
opraHusM uenoBeka. CriocoObl MOMy4eHUsI U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.



@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIMSHUE TUJIPOKCOTPYIIbI U
oeHzosnbHOro sigpa. dusmueckue cpoiicTBa (penona. OCOOEHHOCTH XMMHUYECKUX
cBOMCTB (eHona. KadectBeHHble peakuuu Ha QeHod. TokcHMYHOCTH (PeHoda.
CrniocoObl osrydyenust ¥ npuMenenue penona. Genonpopmanbaeruanas cMoa.

KapOoHuiibHbIE COEIMHEHUSI — aJIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJIBLHON Tpynmbl. ['oMoioruueckue psjibl aabJIerujoB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIarypa. DuU3NyYeCKWe CBOMCTBA albJCTHIIOB H
KETOHOB. XMUMUYECKHE CBOMCTBA aJIbJICTU/IOB U KETOHOB: PEAKIIMU NPUCOCIUHEHUSI.
OxucneHue anpJerujioB, KaueCTBEHHbIC peakluu Ha anbaeruipl. CrnocoOsl
MOJIYYEHHUS U MPUMEHEHHUE alIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIaTypa. Pu3ndeckue cBOMCTBa
OJTHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCIOT. BomopojHbie CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus HTepUPUKALNUUA, PEAKIUH C YYaCTHEM YIJIEBOJOPOJHOrO paJaUKaIa.
Oco0OEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3dupax. MHoroo6pasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOMCTB HENpPEICNbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, TUIAPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTtaBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JIUHONEeH08as KUCTOThI. CrIocOOBI OyUeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psia, oOmas dopmyina, HU30MEpHUs |
HOMEHKIaTypa. @U3NUecKue M XHMHUYECKHE CBOWMCTBA: THAPOJU3 B KHUCIOW U
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckue U XUMUYECKUE CBOWCTBA JKUPOB: TUIAPOIIU3 B
KHUCIION 1 1enoyHon cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAITUX OCTATKH
HEMpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JACHCTBHE.

O6mias xapaktepuctuka yriaeojoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
¥ Tmonucaxapubl). MoHOcaxapuabl: TIIOKO3a, (QpPYyKTO3a, TalakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaxXOxAeHHE B npupojse. DoTocuHTes.
XUMHUUYECKHE CBOMCTBA IJTIOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U aJIbJICTHUIHOU
IpynIm, CIOUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TOKO3bl, €&
3HAYEHUE B KU3ZHEAECATEIBHOCTH OpraHu3ma. /[ucaxapuapl: caxaposa, ManbTO3a U
nakTo3a. BoccTaHaBiMBaroliye U HEBOCCTAHABIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. HaxoxneHnue B ipupone u npumenenue. [lonucaxapuasl: kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHne MakpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M ULEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaUeCTBEHHasi peakius ¢ HUOAOM. XUMHUYECKHUE



CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, MOTydeHue 3(upoB nemumono3bl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YeHHUS BEIIECTB W HUX IPEBpaIICHUI:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE JTUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAIEHHOM MEIHOM NPOBOJIOKE,
OKHCJIEHUE ATUJIOBOTO COUPTA JUXPOMATOM Kalivsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJETUlIbl (C TUIPOKCHIIOM
nuammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakius rioutepruHa ¢ THAPOKCHIOM
meau(ll), xumMuueckre cBOMCTBa pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBOpa IoKo3sl ¢ TuapokcuaoMm meau(ll), B3aumoneiicTBrue kpaxmania ¢ HOAOM,
pelieHre JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «CrmupTel W (EHOJBIY,
«Kap6oHoBbIe KUCITOTHI. CIOXKHBIC (DHUPBD».

A30Tcoep:Kale OpraHnyecKkue coeInHeHnsl.

AMWHBI — OpraHUYEeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanus aMUHOB:
anudpaTuyecKue U apoOMATHUYECKUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoennie moJekyn, oOmas (Gopmyna, u3oMepus, HOMEHKIATypa U (U3HUECKHE
cBOicTBa. XMMHYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
aJKUJIMPOBAHUE, B3aMMOJCHUCTBHUE IMEPBUYHBIX AMHHOB C a30THUCTOM KHCIIOTOM.
Comnu anKuiIaMMOHUSL.

AHWINH — IPEACTaBUTEIb aMUHOB apOMaTH4eCKOro psia. CTpoeHue aHWINHA.
B3anmHoe BiMsHUE Tpynn aToMOB B MoOJIeKyle aHWirHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWinMHA. KauecTBeHHble peakiuu Ha aHuwinH. CrocoObl
MOJIy4YeHUs] M TpUMEHeHHe anudarudeckux aMuHoB. l[lonydeHue aHwiIMHA U3
HUTpOOEH301a.

AmuHoKuCcIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe IPEICTABUTENN O
AMUHOKHCJIOT: TJIMIUH, anaHuH. @Ousnueckue CBOWCTBA aMUHOKHCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OpPTraHMYeCKHX
COCIMHEHUN, peakius TMOJUKOHJSHCAINN, OOpa30oBaHKWE TMENTHIHOU CBSI3U.
buonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOIHN3, JCHATYpaIus,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBOpeHUe OETKOB B BOJE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha O€JIKM, pEUIEHHE HKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A30TCcoAepKalINEe OPraHUYECKHE COETUHEHU» U «Pacrio3HaBaHWE OPraHUYECKUX
COCIMHEHUI.

BroicokomoJieky/JIIpHbIE COeITMHEHUS.



OCHOBHbIE MOHSATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJIEKYIspHAas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHHN —
MOJIMMEPU3ALIUS U TTOJTMKOHICHCAIIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noJmdTUICHTepedTanar). YTunusamnus 1 nepepadoTka miacTuKa.

DacTOMEPBI: HaTypalbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBHIN) U CUITUKOHBI. Pe3unHa.

BosokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYEHUs (TedioH, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJIUMEPHI, OMOpa3iaraeMplie OJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJIEHHE C 0Opa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KaydyyKOB, pEIIEHUE H3KCIEpUMEHTAIbHbIX 3adad 1o Teme «Pacno3naBanue
IJIaCTMAcC U BOJIOKOH.

PacuérHble 3anaum.

Haxoxxaenue MoliekyJsipHOd (OpMYJibl OpPraHUYECKOrO COCIWHEHHS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAX0KACHUE MOJICKYJIIPHOU
(b opMyIIBI OPraHMUECKOTO COSTMHEHHUS 10 Macce (00BEMY) MPOAYKTOB CrOpaHusi, 1o
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/WUIU UCXOTHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYJIbI OPraHMYECKOro BeEIIeCTBa Ha
OCHOBE €r0 XMMUYECKHUX CBOWCTB WJIM CHOCOOOB IMOJYYEHUs, ONpPEAEICHUE JI0JIH
BBIX0/1a MMPOAYKTA PEAKIIMHU OT TEOPETUUYECKH BO3ZMOKHOTIO.

MexnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHWE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHaju3, CHUHTE3, Kiaccudukanusi, HaOIIOJIEHHe, H3MEpEHuE,
HKCIIEPUMEHT, MOJIEb, MOJIETTUPOBAHHE.

dusuka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE
BEIECTBA, (DU3UYECKHE BEIWYUHBI, €UHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buosorusi: kjerka, opraHusM, 3KOocucTema, Ouochepa, Metaboau3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT TMUTAHUSA, OpOKEHUE,



doTocuHTE3, IbIXaHWE, OCJKH, YIJIEBOABI, JKHUPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

TexXHOJIOTHS: MHIIEBbIC MPOIYKThI, OCHOBBI PAlMOHAIBLHOTO IHTAHUS,
MOJOIIAE CPEJICTBA, MATEPHAIIbI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siaep. XUMHUYECKUU dnnemMeHT. M3oTonel. CtpoeHne
3JIEKTPOHHBIX 00OJOYEK aTOMOB, KBAaHTOBbIC UMCJA. DHEPreTHUECKUE YPOBHU U
nolypoBHU. ATOMHBIE opOuTanu. Knaccudpukanus XuMHUUECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNEeKTpOHHbIE KOH(PUTYpaLIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO NEPUOIOB
B OCHOBHOM U BO30YXJEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(UIYypallMd HOHOB.
DNEeKTpOOTPUIATEIBHOCTb.

Ilepnonnuecknii 3akoH U Ilepuoanyeckas cucTeMa XMMUYECKHUX IJIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOAUYECKOTO 3akOHA M Ileproanyeckoil cucTEeMbI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX U CJIIOKHBIX BEIIECTB M0 IPYIIAM U IEPHOJaM. 3HAUEHUE NEPHOINIECKOTO
3akoHa /[.1. Menaeneena.

XuMHUYECKass CBsI3b. BuUIbl XUMUYECKOW CBSA3U: KOBAJEHTHAas, HOHHa,
MeTainyeckas. MexaHu3mbl 00pa30BaHUSl KOBAJEHTHOM CBS3M: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPrus U I1auHa cB3U. [1oapHOCTh, HANPABIEHHOCTH U
HACBIIAEMOCTh KOBAaJECHTHOM CBs3U. KpaTHele CBs3u. BojopoaHas CBs3b.
MexXMONeKyIIpHbIE B3aUMOAECHCTBHS.

BaJleHTHOCT, M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
IToHATHE O KOOPAWHALMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  [HIBI
KPUCTAJNINYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucremax. MctuHuble pactBopsl. Ipencrasinenue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIMU PAaCTBOPOB:



MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelleHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamioruaparsl.

Krnaccuduxkanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BAaHUA OTJIECJIBHBIX MPEACTABUTEIEH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX pEeaKUui B HEOPraHWYECKOM M OpraHU4ecKOiu
XMMHUU. 3aKOH COXPAHECHHUS MACChl BEHIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPTUU TIPU XUMHUYECKHX peaknusx. TeruoBbie 3(HEeKThl XUMUYECKUX PEAKITUH.
TepmoxuMu4ecKkre ypaBHEHUS.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3inyHbIX (haKTOPOB.
['oMOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u KaTtalim3aTopsl.

OOpartuMbie 1 HEOOpaTHMbIE peakIui. XuMudeckoe paBHoBecrue. Koncranra
XUMHUYECKOT0 paBHOBecHsl. (DakTOphl, BIMSIOMIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECHUS: TEMIEPaTypa, AaBJICHUE U KOHILIEHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckass aucconuanusa. CuibHble U CcIa0ble 3JIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAsA, HEUTpalibHas,
nienoyHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurelnb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHHMS W BOCCTaHOBJICHUS.
BakHelmme OKUCIUTENM W BOCCTAaHOBUTENIHW. METOoJ 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pa3IoKEHUE TMEPOKCHAA BOJOPOAAa B TMPHUCYTCTBUM KaTaln3aTopa, MOJEIH
KPUCTAIUTMYECKUX PEMIETOK, MPOBEICHNE PEAKINii HOHHOTO OOMEHa, OTIpeIeTICHUE
Cpeapl PacTBOPOB C MMOMOIIBIO MHIAWKATOPOB, M3YYEHHE BIIHMSHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU M TMOJO0KEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xumMusi.

[Tonoxenne HemeTauioB B [lepnoandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOCHMSI MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha mMpuMepe KUCIopoaa, cephl, hochopa u
yriieposa).

Bonopon. Ilomydyenue, gusndeckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIAMU U HEMETAJUIaMHU, BOCCTAHOBUTENbHBIE CBOUCTBA. [ mapuabl. TornBHbIe
DJIEMEHTBHI.

["asnorensl. HaxoxnaeHue B mpupoje, CIOCOObI MOMydeHHs, (GU3UYECKHE U
XMMHUYECKUE CBOMCTBA. ['alIoreHOBOAOPOAbI. BaxkHEHIIe KUCIOPOICOAEPHKAIINEC



COoeIMHEHUs rajoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHUS
rajoreHoB. [I[puMeHeHune rajoreHoB U UX COCIMHEHHM.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJyYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoaa U
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxnaenue B mnpupojie, CIHOCOOBI MONydYeHUs, (uanueckue u
xuMuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcua cepei(1V), okcun
cepbi(VI). Cepuucrast u cepHas KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB CEPHOI
KUCIOTHL. [IpuMenenune cepol U €€ COeIMHEHUN.

A3or. HaxoxaeHue B mpupoje, CHocoObl ModyyeHus, (U3NYECKUE U
XHMHUYECKHE CBOMCTBAa. AMMUaK, HUTpUIbl. OKCUZIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTBI M UX coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHL. [I[pMeHenune azora
U €r0 COeIMHEHUI. A30THbBIE YyJI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl TMONydeHUs, (PuU3NUEeCKue u
xuMuueckue cpoirictBa. @ochunasl u ¢pochun. Oxcunsl docdopa, dochopHas
kucinota u e€ comu. [lpumenenue docdhopa um ero coeaumHeHuit. DocdopHbIe
yaoOpeHus.

Yraepoa, HaxoXJIeHHWE B IpUpoAE. AJIIOTPONHBIE  MOIU(PUKAIIY.
dusznyeckue W XUMHUYECKHE CBOMCTBa TMPOCTBIX BEIIECTB, 0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrinepona(lV), yronpHas kucinora u eé
colii. AKTUBHPOBAHHBIN Yyroyb, ancopOrums. Dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHne MpOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YIIEPOJOM, U €ro
COCJIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CrocoObl MOJydYeHUs, (PU3NUecKue U
xumMuueckue cpoiictBa. Oxcun kpeMuusi(1V), kpeMHHEBas KHUCIOTA, CUIMKATHI.
[IpuMeneHue kpeMHus U ero coequHeHuil. CTeKs0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MeraiuioB B Ilepruoandeckoil cucteMe XUMUUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJJIEKTPOHHBIX O00JI0OUEeK aToOMOB MeTauioB. OOrme
dbuszuyeckre cBOMCTBA MeTauioB. [IpuMeHeHuE MeTaioB B OBITY M TEXHUKE.
CruiaBbl METAJLIOB.

DNEKTPOXUMUYECKUM  psJl  HampsokeHud  MetamioB.  OOmue  crnocoOsbl

NOJIyYeHUS METaJJIOB: TUIPOMETAILITYPrus, MAPOMETATYpPIusl,
anekTpoMeramutyprus. [lonsartue o koppo3uu MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetauioB |A-rpynmsl [lepuogmdeckoit cUCTEMBI
XUMHUYECKUX d7eMeHToB. Hatpuii u kanuii: moigydenue, Gpu3nueckue U XUMUIEeCKre
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproanyeckoit cucteMsl
XUMHUYECKUX DBJEMEHTOB. MarHuidi W KajabUui: modyuyeHue, (GU3UYECKHE U



XUMHUYECKUE CBOMCTBA, MPUMEHEHUWE IMPOCThIX BEIIECTB M HX COCAUHEHUHU.
’KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4deHue, GU3NYECKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOrO BEIECTBA M €ro coeAuHeHu. AmdoTepHble CBOWCTBa OKCUAA U
TUAPOKCHUA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmasgs xapakTepucTuka MeTauioB 1oO0ouHbIX mnoarpynn (b-rpymm)
[Iepronyeckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkne U XUMUYECKHE CBOMCTBA XpoMa U e€ro coeaguHeHuil. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u AuXpoMathl, HUX
OKHCIUTENbHbIE CBOWCTBA. [loyueHre u npuMeHeHue xpoma.

Ou3nyeckue M XHMUYECKHE CBOMCTBA MapraHua M €ro COEAUHECHUMU.
Baxuneiimme coenunennss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranna(VIl). [lepmanranaT kaausi, ero OKUCIUTENIbHBIE CBOMCTBRA.

dusznyecKkre U XUMUYECKUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuasl u conu xeneza(ll) u xeneza(lll). [Tonydenue u nprumeHeHue xenesa u
€ro CILIaBOB.

du3nuecKrne U XUMUYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonyuenue n
MPUMEHEHHUE MEJIU U €€ COeTUHCHUM.

[MuHk: mnosydeHue, (PU3MYECKUE U XHUMHYECKUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCH/JIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenune
[UHKA U €r0 COSIUHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
u3ydyeHue oOpaslioB HEMETaJUIOB, ropeHue cepwl, pocdopa, xene3a, MarHus B
KHCJIOPOJIE, M3Yy4YEHUE KOJUIEKIMU «MeTajibl U CIUIaBbl», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOYXHO UCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
HIeJI0YEel, KaYECTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
U KaTHOHBI METAJJIOB, B3aUMOJIEHCTBUE THAPOKCUIOB ATIOMUHHUS M IIMHKA C
pacTBOpaMU KUCJIOT U IIEJIOYEH, pelieHrne dKCIePUMEHTANIBHBIX 3a/lay 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop M UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponp xuMuu B o0ecrieueHun yCTOMYMBOTO pa3BUTHS uesioBeuecTBa. [lonsaTue
O HaYYHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAyYHOTr0 uccieaoBanus. Hayuneie
MPUHITUIIBEI OPTaHU3AIMH XUMHYECKOTO MPOU3BOCTBA. [IpOMBITIIIEHHBIE CTIOCOOBI
MOJIYYeHHS] BAXXHEHIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJICTBA aMMHAaKa, CEPHOU
KHUCIIOTBI, MeTaHosa). [IpomblIlieHHbIE CIOCOOBI MOTYYEHUsI METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIICH Cpeibl U ero nmociaecTBUs. Posib Xumuu B
o0ecreueHnn YHEPreTUYECKOi 0€30MacHOCTH.



XuMusi © 3J0pOoBbe 4enoBeka. JlekapcrBeHHble cpenctBa. lIpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEIULIVHBI.

XUMHMSI MUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poiib XumMuu B
oOecreyeHuy NUIIeBOil 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpeictBa. beitoBas xumus. IlpaBuia
0€30MacHOr0 UCIIOIb30BaHUs MMPENapaTOB OBITOBOM XMMUH B TIOBCETHEBHOM JKU3HHU.

XuMUSL B CTPOUTENBCTBE: BAKHEHUIIINE CTPOUTENIbHBbIE MaTepHuaibl (LIEMEHT,
OCTOH).

XuUMUS B CEIIbCKOM X03sicTBe. OpraHnvecKue U MUHEpaTbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacku, CTEKJIO, KepamHuKa.
Marepuansl 1 35ekTpoHukd. Hanotexnonorum.

PacuérHble 3anaum.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MacCce WK 00BEMY OJTHOTO U3 YUACTBYIOIIHUX B PEAKIIUU BEIIECTB, MaCChl
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, MacChl (00BhEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEaKIHH, €CIU OJTHO
U3 BELIECTB JAaHO B BHUAE pacTBOpa C ONpEAECNEHHONM MaccoBOW aoJei
PacTBOPEHHOIO BEILLIECTBA, MACCOBOU JIOJIM U MOJIIPHOM KOHIIEHTPALIUY BEIIECTBA B
pacTBope, J0JI1 BBIXOa MPOIYKTa PEaKIuUu OT TEOPETUUYECKHA BO3MOKHOTO.

MexnpenMeTHsIe CBSI3H.

Peanuzanus  MeXOpeAMETHBIX CBA3EH MpU  HU3YyYEHUH oOOlmel u
HEOpPraHn4eckord xuMuu B 11 Kilacce ocylecTBIISIETCS YEPE3 MCIOJIb30BAHHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHM, MPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYUYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KiIacCu(uKaiys, MepuoanIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTBI, PAIMOAKTUBHOCTh, MOJIEKYJ1a, SHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSHHUE BEIECTBA, WICANBHBIA Ta3, (HU3UUIECKUE
BEJINYMHBI, €AUHULIBI UBMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusm, 3KocucTeMa, onocdepa, MeTaboIu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIECHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ OTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpABI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC MCKOTAEMbIE, TOTLIUBO,
pecypchl.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTtepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MPOMBIIIJIEHHOCTb,
dapmarneBTHYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



nperuaparoB, IMMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUH HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-ACSITEILHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
obmiero 00pa3oBaHMS BBIACJICHBI CIEAYIOIIME COCTABIISIOIINE: OCO3HAHHE
OOyYarOMIMMHUCS POCCHUMCKON TpakKJAaHCKOW MJIGHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOTIPECIICHUIO; HATMIHE MOTHUBAILIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIeCTBE TMpaBUIaMHd M HOpPMaMH TIOBEIEHUS; HaJIMIne
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LEIN U CTPOUTH
YKU3HEHHbIC TUTaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OTBITA TO3HABATEILHOW W TPAKTUYECKON MEATEIBHOCTH
o0yuJaromxcs B MpoLecce pealn3anui 00pa3oBaTeIbHON ASSITENbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBLHOM M MPAKTHUYECKOW JEeATEeIbHOCTH
oOyyJaromuxcs B MPOIECce peanu3aluu o0pa3oBaTeIbHOW AEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XCHHUS K 3aKOHY U TPABOTIOPSIKY;

NPEJCTaBICHUS O COINMAIbHBIX HOpMax M TMpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITENFHOCTH MPHU CO3JaHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUH XUMUYECKHUX
IKCMIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM MPUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIN3€ PAa3TUYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUI0
OTEYECTBCHHON XUMUU;

yBOXEHHUS K TPOIECCY TBOpPUYECTBA B 00JACTH TEOPHUH W MPAKTUYECKOTO
OPUIIOKEHUSI XMMHH, OCO3HAHMS TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPyJa YYEHBIX U IPAKTHKOB,



MHTEpeca U M03HaBaTebHBIX MOTUBOB B MTOTYYECHHUH U MOCIIEYIONIEM aHaTn3e
uH(OPMAITNH O MTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJCHUE U TMOCTYNKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) popMUpPOBAHUSA KYJbTYPbI 310POBbSI:

NOHMMaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (pu3myeckomy u
MICUXUYECKOMY 3J10POBbIO;

coOJIoIeHUsT TpaBwil 0e30MacHOro OOpallleHus C BELIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHUMAaHUS IEHHOCTH TPAaBWJI HHIWBUAYATbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) TpyA0BOI0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeI0OBATEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJEe3HOM, TBOPYECKOM W  JpYyrux BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COLIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudyHoOro pojia, B TOM
YHCJie HA OCHOBE TPUMEHEHHUS TTPEAMETHBIX 3HAHHUH 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUHU
oOpa3oBanus, Oyayuieil mpodeccuu M peanusani COOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHOCTEH 00111eCTBa;

6) 3K0J10rM4eCKOro BOCIMTAHMS

HKOJIOTUUECKHU 1I€JIeCO00PAa3HOr0 OTHOUIEHUS K MPUPOAEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

NOHUMAaHUSl TJOOATBHOIO XapaKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE PUPOAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKEHUM XUMHM IS
peLIeHusI BOIPOCOB PAIMOHAIBHOIO PUPOIOTIOIb30BAHMS,

AKTUBHOI'O HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEed  OKPYkKaKLIEH
NPUPOJHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHYECKHE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4YUS PAa3BUTOTO IKOJOTMUYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH DKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLUAIBHOMN
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoOuu;

7) LUEHHOCTH HAYYHOI'O NMO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIO0CTHOTO
MIPEICTAaBICHUS 00 OKPY>KArOIIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUU TMpPoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IABUJIM3ALHN: B €€ TYMaHHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3bl MaTepHAIbHONW KyJIbTYypbl, B pEHICHUU TJIOOATBHBIX MPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUUYECKOU, NUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, OOCCIICUCHUHU YCIOBUMN
YCHEUIHOTO TPY/1a U HKOJOTUYECKU KOM(POPTHON KUZHU KAXKOTO UJIeHa 0OIIECTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BATh
MoJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIINUX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIC 3aKIFOUEHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO OJIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEILCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caM0OOOpa30BaHUIO, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHUW MO XUMHUH B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJia B pa3iuyHbIX chepax npodhecCHOoHAIbHOM
JEATETBbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS NPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUYMMbIE a1 (OpMUPOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC TMOHSATHUS, OTPAKAIONIUE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENH(PHUKY METOJOB ITO3HAHUS,
UCIIOJIB3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPIHs, SBICHUE,
poIecc, CUCTeMa, Hay4IHBIA (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJISATUBHEIC), 00€eCIIeYnBAIOIIINE dbopMHupoOBaHUE (GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COITUATTbHOM KOMIIETCHITMHN O00yYarOIIUXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PECHUYCCKUE 3HAHUS M yHHUBEPCAIbHBIC ydcOHBIC
JICUCTBUS B MO3HABATEILHOW M COIMANIBHOM MTPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU W  PETryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30Bble JJoruveckKue aeMcTBUsI:

CaMOCTOSITEILHO  (DOPMyIHpOBaTh W aKTyaIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENICIISITh LENU JCITEIbHOCTH, 3aJaBasi NapameTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILLICHUS:
BBIJICIIATh XAPAKTEPHBIE NMPU3HAKHU TMOHSATUM W YCTAHABIMBATh WX B3aWUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS U1 OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU [JJIs KiIacCU(PUKAIMKU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MNPUYUHHO-CICACTBEHHBIE CBSA3U MEXKIY HM3Y4YacMbIMU
SIBIICHUSIMU

CTPOUTHh JIOTUUECKHUE PACCYXJCHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

MIPUMEHATh B MPOLECCE MO3HAHUS HUCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUUYeckast (hopMya, ypaBHEHUE XUMUYECKOM peaKIuu
— MpU pElIeHUHU Y4EOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbIE MOJEJIbHBIEC MPEICTABICHUS AJI BBIABICHHS XapaKTEPHBIX NMPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJ€Th OCHOBAaMHU METOJOB HAYYHOTO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaxkuuit;

(OopMyIMpPOBATH LIEJIU U 33/1a4U UCCIIEI0OBAHUS, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTa
MO3HAHUSA W OCHOBBI JJI (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CY>KJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIUpOBaTh
0000111eHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NeSTeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) padora ¢ uHpopmManmen:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopMaluu (Hay4HO-
HOMYyJIsSIpHAst JIUTepaTypa XMMHUYECKOTO COJEp)KaHHus, CIpPaBOYHBbIE IOCOOUS,
pecypcebl HTepHeTa), aHanmu3upoBaTh MH(POPMAIUIO PA3IUYHBIX BUAOB U (POopM
Npe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IUYHBIE METOABI MPU TOUCKE U
orbope wuHbOpMaIUK, HEOOXOAMMOW JUIs BBINOJHEHUS YYE€OHBIX 3ajad
OIPEAECIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (OpMYy  TNpEACTaBICHUS
uHpopmaImu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIeil: MPUMEHATh MEXNpeaMeTHble ((U3ndYecKkue U MaTeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, (pOpMYIIbl, a0OpEBUATYPbI, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.



KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIE eliCTBUA:

3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uajaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOH 33124y,

BBICTYNIAaTh C MPE3CHTALMEN pEe3yJIbTaTOB II03HABATEIILHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pealu3aluyd yueOHOTo NpoeKTa, 1 GOpPMyIHpPOBATH BHIBOJIbI
[0 pe3yJIbTaTaM IPOBENEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xojie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBHSA:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENbHOCTh, ONpenensis €€ Lead M 3aJaud, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii ajiropuT™M JACUCTBUM MpuU
BBIMOJJHEHMM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3G (}EeKTUBHBIN C€MOCO0 MX peHieHus ¢ Y4YETOM TOJYyYEeHHUs HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHalIHM3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUHU Ha yTIyOIéHHOM
YpOBHE Ha ypOBHE CpeAHEro o01Iero o0pa3oBaHusl BKIIOYAIOT clienupruueckue ass
y4eOHOT0 npeaMeTa « XMMHUsD» Hay4dHbI€ 3HAHMS, YMEHUS U CIIOCOOBI AEHCTBUH 1O
OCBOCHHIO, NHTEPIPETALMH U MPEOOPA30BAHUIO 3HAHHUM, BUIBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUW B PAa3IMUHBIX Y4YEOHBIX
CUTYyallMsX, & TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYAlUsAX, CBA3aHHBIX C XUMHUen. B
porpaMMe IO XUMHH TPEAMETHBIE PE3YIbTAThl MPEACTABICHBI MO TroJaM
W3YUYCHHS.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb TPEACTABICHUM: O MECTE€ U 3HAUYCHHH OPTraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00E€CIECYEHUU YCTONYMBOIO
pPa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHYECKOU, SHEPTETUUECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpruu, B obecrieueHU U PalHOHAIIBHOTO



IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTypbl
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3710POBbIO
U IPUPOAHOMU CpEJIE;

BJIQJICHUE  CHCTEMOH  XMUMHYECKMX  3HAaHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TTOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U DJICKTPOHHAs
o0Oojlouka aroma, S-, P-, d-aToOMHBIE OpOWTAIHM, OCHOBHOEC W BO30YXJIEHHOC
COCTOSIHMSA aToMa, TUOpPUAM3AIMsS AaTOMHBIX OpOWTane, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHh OKUCIICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIEpOAHBINA CKEIET, (yHKIMOHATbHAS
rpynmna, paaukain, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpUsl CTPYKTypHAsT ¥ TPOCTPAHCTBEHHas (TeoMeTphUYecKas,
ONTUYECKasi), H30MEpbl, TOMOJIOTUYECKUN Psi, TOMOJIOTH, YTJIEBOIOPOAIDI,
KHUCIIOPOJ- M a30TCOJIEpKAIllMe OPraHUYECKUe COSIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISAPHBIC COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. W. MeHnneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. BytnepoBa, 3ak0H COXpaHEHHUs1 MAacChl BELIECTB, 3aKOH COXPaHEHUS
U TIpeBpalleHUs] SHEPrHUM TMPU XUMUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHH, MHPOBO33PCHUECKHE 3HAHMS, JIe)KAIlie B OCHOBE
MTOHMMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBIICHHM; TPEACTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEaKIUid, TEePMOJUHAMHYCCKUX ¥ KHHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPYIII aTOMOB B
MoJIeKyIaxX (MHIYKTUBHBIA U Me30MepHbIN 3¢ dekThl, opueHtanTsl | u Il pona);
(dakToIOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYyYEeHHWH U Oe30MacHOM
UCTIOJb30BAaHUN BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESTETHFHOCTH YeJI0OBEKa, OONTUX HAYYHBIX MTPUHITUTIAX XUMHUYIECKOTO MMPON3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEePadOTKH HEPTH);

chOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABIIMBATh MX B3aMMOCBS3b, UCIOJIH30BAaTh COOTBETCTBYIOIINE TOHATHS TPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKHUX COCTUHEHHIA,

chOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJISi COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTaHUYECKUX
BEIIICCTB;

COCTaBJISTh YPABHEHHUS XMMHUYECKUX PEAKIUi M PACKPBIBATh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMid  MOCPEJACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OallaHca JTUX peaKIHi, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHS UX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUI;

U3rOTAaBIMBATH MOJICIH MOJIEKYJT OPTaHUYECKUX BEIECTB ISl WILTIOCTPALNU
UX XMMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATH MPUHAJIC)KHOCTh HM3yYEHHBIX
OPraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K OINpPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaThb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiarype (IUPAC) u npuBonuTh TpUBHAIbHBIE Ha3BaHWS IJisi OTACJIBHBIX
MpEeACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJICH, TOJIYOJ, TIUIEPHUH,
STUJICHTIIUKONb, (EHOJ, (QopMalibAETUll, aleTalbIeTua, aleToH, MypaBbUHAas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTeapUHOBAsI, OJIEHHOBAS, TAJIBMUTHHOBAS KUCJIOTHI,
IJIMIWH, alaHuH, MalbTo3a, (PyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpPraHMYECKUX COCIMHEHUSX (KOBAJIGHTHAs W WOHHAS CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa 1151 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, GU3HMUECKHE
U XMMHYECKHE CBONCTBA THUIUYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKCHOB, AJIKQJIMCHOB, aJIKUHOB,
apOMaTHUYECKUX YTJIEBOJIOPOJIOB, CIMPTOB, aJbJIETUI0B, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIOXHBIX A(DHUPOB, KUPOB, HUTPOCOCTUHEHUNH W aMUHOB,
AMUHOKHCJIOT, O€JKOB, YIJI€BOAOB (MOHO-, JAM- W  MOJHCAXapujioB),
WUIIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAY  HHUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUW C MCIHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

chOpMHUPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH M THUIIA KOBAJICHTHOM CBS3M (G- U M-CBSA3M), B3AUMHOT'O BIIUSHUAS aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
CBIPBS (HEPTH, MPUPOTHBIN Ta3, YTOJb), CIOCOOBI €ro MepepadOTKH U MPAKTHIECKOE
MPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
MeTOJaX IMMO3HaHUs — HAOJIOJACHUHU, U3MEPECHUH, MOJICTUPOBAHUM, YKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI PUMEHSTh OCHOBHBIE OTIEPAIlUU MBICITUTEIHHOM
NESTENHbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHHE, 000O0IeHue, CHUCTEeMaTU3aIlHIo,
BBISIBJICHUE MIPUYUHHO-CIICJICTBCHHBIX CBS3€H — JIJIT M3YYCHHUS CBOWCTB BEILIECTB U
XUMHUYECKUX PEAKIUN;



c(hOpMHPOBAHHOCTh YMECHHI: BBISBJIATH B3aMMOCBSI3b XUMUYECKUX 3HAHHUH C
MOHATUSMU U IPEACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHUSl CYIIHOCTH MaTepUalIbHOTO €JIMHCTBA MHUDA,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTb YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUYECKUM (hOopMyJiaM
U YpPaBHEHUSM XUMHUYECKHX PEAKIUN C HCTHOJIb30BaHHEM (DU3UYECKUX BEITUIUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHUYECKOW (QOpMYIIbl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOJTYKTaM
CTOpaHus, IIOTHOCTH ra3000pa3HBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATh M OIEHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
POU3BOICTBEHHOM JIEATEILHOCTH YEJI0BEKa, CBA3aHHOM € repepadoTKON BEUIECTB,
WCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX pelIeHUuN mpodiaeM
B CUTYyallUsIX, CBA3aHHBIX C XUMUEW;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH
XUMHUYECKUU DKCIEPUMEHT (MOJIYyYeHHE U U3YUYEHHE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBECHHBIC pPEAKIMU YIJIEBOJOPOJOB PAa3JIUYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEUIECTB, PEIUICHUE SKCIEPUMEHTAIBHBIX
3a/a4 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJICHHEM MPaBUI
Oe3omacHOro oOpamieHusi ¢ BeElIeCTBAaMU U JIa0OPAaTOPHBIM O0OpPYAOBAHHUEM,
bopMyaMpoBaTh 1€JIb HUCCIENOBAHMS, NPEJICTABIATh B pazIuyHOM (dopme
pE3YyJIbTaThl IKCIEPUMEHTA, AaHAIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTb;

chOpMHUPOBAHHOCTH YMEHHIA:

COOJTIOJIaTh MPaBHJIa IKOJOTHYECKH I1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATENBHOCTA B LEISAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCHUCTBUSA HA YKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAas cMbIC TTokazaress [1/1K;

aHAJIM3UPOBATH 11€71€CO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TTOUCK
XUMHUUYECKON MH(POpMAIINK B PA3IMYHBIX UCTOYHUKAX (Hay4dHasl U yueOHO-Hay4YHast
auTepaTypa, cpeacTBa MmaccoBor nHpopmauun, UHTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMaIIUIO, iepepadbaThiBaTh €€ U UCTOIb30BaTh B
COOTBETCTBUH C IMOCTABJICHHON yueOHOM 3a/1aueil.



11 KIIACC

[IpenmeTHble pe3ylbTaThl OCBOCHMS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M I03HABAEMOCTH SIBIICHUM NPUPOJBI, O MECT€ U 3HAYEHUH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOCCIEUYEHHH YCTONYHMBOTO
pa3BUTHUSI, B pEIIEHUU TPOoOJeM SKOJOTHYECKON, PHEPreTUYEeCKOM M MHUILEeBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HUCTOYHUKOB JHEPTUU, B OOCCICUYCHHH PAIIMOHAIBLHOTO MPUPOJIOIOIH30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEeH KyJIbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO U TMPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIIMe NOHATHUS — XUMAYECKUN AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
SJIEKTPOHHAss 00o0JIouka aroma, S-, P-, O-aToOMHbIE OpOMTAIM, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOHUTaJEH, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, MOHHAs, MeETaJUIM4YecKasi, BOJIOPOJIHAs),
KPHUCTAJUIMYECKasd PEIIETKAa, XUMHYECKas peaklus, pacTBOpP, 3JIECKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JTUCCOLMALUA, CTENEHb JAUCCOLMALH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIWUTENb, BOCCTAHOBUTEIhL, TEIIOBOM 3 dEeKT
XUMHUYECKON PEAKIINU, CKOPOCTh XUMHUYECKON PEAKIINHU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHs ANEKTPOJIUTHUUYECKON TUCCOLMALNM, NEPUOINYECKUN
3akoH /.. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALLECHUS JHEPTUM NPU XUMUYECKUX PEAKIUAX, 3AKOH ITOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH SI3BIK
XMMHU, MUPOBO33PECHUECKHUE 3HAHUS, JIEXKAIME B OCHOBE MIOHUMAaHKS NPUIYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKUX SIBJIEHUI; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HAa aTOMHOM, HMOHHO-MOJEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHU3MaxX XUMHUUYECKUX PEAKLHM, TEPMOJUHAMUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKAHUSA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCHIEPCHBIX CHCTEMax; (PAaKTOJOTHMYECKHUE CBEJCHUSI O CBOWCTBAX,
COCTaBe, MOJy4YEHUU U O€30MMaCHOM HCMOJIb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESITEIIbHOCTH YeNOBEKa, OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb YMEHUU: BBISIBISITh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS IPH
ONMCAaHUY HEOPTraHUYECKUX BELIECTB U UX MPEBPALCHUM;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHHM XMMHUYECKHUX  PEaKLUH,
cucreMarndeckyro HomeHknaTypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEJENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBSI3H (KOBAJIEHTHAs,
VOHHAs, METANIMYECKas, BOJOPOAHAs), THII KPUCTAUIMYECKOW pElETKH
KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOM CBSI3W M THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIacCU(PUIIMPOBATH: HEOPraHUUECKUE BEIIeCTBa
10 UX COCTaBYy, XUMHUUYECKUE PEAKIINU IO PAa3IMYHBIM IIPU3HAKAM (YHCILy U COCTaBY
pearupyromux BelECTB, TEIJIOBOMY 3(PQeKTy peaklu, U3MEHEHHUIO CTereHen
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTHMMOCTH, YYACTHIO KaTajau3aTopa U Jpyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUS M KpUTEpUM s KilaccuuKaiuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPUOJUYECKOTO 3aKoHa /I,
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

Cc(OPMUPOBAHHOCTh YMEHHUIl: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB U HOHOB XHMHUYECKHX DJJIEMEHTOB IE€PBOrO—4ETBEPTOrO MEPUOIOB
[Tepnoguueckoit CHUCTEMBI J.1. Menpeneena, HCIIOJIb3YS MHOHSTHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE MU BO30YXKIAEHHOE SHEPreTHYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHUM no mnepuomaM U rpynnam Ilepmommueckon cucremsr [l U.
MeHieneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AIIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAHHOCTh YMCHHIA: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKME  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJACCOB,  IMOATBEPKIAThH
CYILLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

c()OPMHPOBAHHOCTh YMEHUS PACKpbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKIUH; peakIMii MOHHOTO OOMEHa MyTEM COCTaBIEHUS HMX TOJHBIX M
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  THUApPOIU3a;  peakiui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE r'HIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUSA );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XMMHUYECKUX PEAKIUN C Y4ETOM HX IHEPreTUUYECKHUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEaKUWH B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHUS XUMUUECKOTO PAaBHOBECHUS 1O/ BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

c(hOPMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh XUMHUYECKHUE PEAKIIUH,
JIeXKaIKe B OCHOBE MPOMBIIIJICHHOTO ITOJIYyYE€HUsS CEPHOM KHCIIOTHI, aMMHAaKa,
oOlIue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JI€CO00Pa3HOCTD
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIECHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUS] PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SBJICHWM TPUPOABI — HAOIIOIEHNe, HW3MEpPEeHHE, MOJCINPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUSI TPUMEHSTh 3TU 3HAHUS MIPU SKCIEPUMEHTAIBHOM HCCIIEIOBAHUM BEIIECTB
U s OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIIIMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JEATENIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSAMU U TPEICTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTb yMEHHUSA MPOBOJAUTH PACUETH: C UCIOIb30BaHUEM
MIOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLECHTPALUA»;
MaccChl BelIecTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEAKI[UU BEIIECTB; TEIJIOBOTO 3¢ dexTa
pEeaKlny; 3HAYEHUS BOJOPOJHOIO IMOKAa3aTesl PacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOM CTEMEHbIO AMCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OAHO M3 MCXOJHBIX BEHIECTB JAHO B BHUJE PAacTBOpa C
onpeeIEHHOW MacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B M30BITKE
(MMeeT mpUMecCH ); TOJIM BBIXOJa IPOIYKTa peaKIuu; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKANA  JKCIEpUMEHT  (POBEICHHME  pPEaKIMid  HOHHOTO  OOMeEHa,
MOATBEPKACHUE KaUECTBEHHOI'O0 COCTABa HEOPTaHMYECKHUX BEILIECTB, ONPEECICHUE
Cpelbl pPAcCTBOPOB BEILIECTB C IMOMOIIBI0 HWHAMKATOPOB, H3YyYEHUE BIUSIHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3afau 1o Temam «Mertamne»y u  «Hemeramis») ¢
coOJIr0IcHuEM TpaBuil 0€30MacCHOro OOpalieHus: ¢ BEIIECTBAMU U Ja0OpPaTOPHBIM
o0opyaoBaHueM, GOPMYIHPOBATH 1IEJIb UCCIEAOBAHUS, IPEACTABIATH B Pa3IMYHOM
dbopme pe3ynbTaThl AKCIEPUMEHTA, aHAJIW3UPOBaTh M  OLEHUBATH  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOIOIATh TTpaBUjia MOJb30BAHMS XUMUIECKOM
nocyiol W abopaTopHBIM 000pyAOBaHHWEM, OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMU I10 BBIIOJHEHHUIO JA0OOPATOPHBIX XUMHUYECKUX
OTMBITOB, DJKOJIOTHYECKH I€JeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJI0BOMU
JEATEIBHOCTH B LIEJSX COXPAHEHUsSI CBOErO 3J0POBbS, OKPYKAIOIIECH MPUPOIHOU
Cpeapl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATh OIACHOCTh
TOKCHYECKOTO JICUCTBHS HA >KUBBIE OPraHU3MBbI OMPEIICIEHHBIX HEOPTraHUYECKUX
BEIIECTB, ITOHKMMAas cMbIci nokaszarens [1/1K;

c(hOpPMUPOBAHHOCTb YMEHUMN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(OpMALINK B pAa3IMYHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-Hay4YHast
JUTEpaTypa, CpeacTBa MaccoBoi mHMopManuu, UHTepHET U ApyTrue), KpUTHICCKU
aHAJIM3UPOBATh XUMUYCCKYIO HH(OPMAIIHIO, TIepepadaTriBaTh €€ U UCIIOIh30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1aueid.
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Paspnen 2. Yriaesoaopoanbl
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https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bubmuoreka [{OK
https://m.eds00.ru/d69df650

bu6mmoreka [JOK
https://m.eds00.ru/d69df650

bubmuoreka [{OK
https://m.edso00.ru/d69df650

bubmuoreka [{OK
https://m.edso00.ru/d69df650



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
https://m.edsoo.ru/d69df650

bu6mmorexa [JOK

3.1 Crpret. denon 1 1 https://m.edso00.ru/d69df650

KapOoHupHBIE COCTUHEHUS: allbJICTU/IBI U
bu6mmorexa [JOK

2 .K . 21 1
3 keToHbl. KapOooHoBbIe KucnoThl. CloKHBIC httos://m.edsoo.ru/d69df650

3¢upsl. Kupsl

bu6mmoreka [JOK

3.3 Y TIeBO/IE! 9 1 https://m.edsoo.ru/d69df650

Hroro no pazneny 41

Pasznen 4. A30Tc0uepmamne OpraHn4eCcKue CoeIMHCHUSA

bub6mmorexa [JOK

4.1 A LA .b 12 1 2
MHHBL AMIHOKHCIOTHL. bEJIKH https://m.edsoo.ru/d69df650

Hroro no pazaeny 12

Paspnen 5. BeicOKOMOJIEKY AISIpHbIE COCIHHEHUS

bub6mmorexa [JOK

5.1 BricokoMoOnEeKyIsIpHBIE COETMHEHUS 6 1 httos://m.edsoo.ru/d69df650

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


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 KITACC

KoanyecTBo yacoB DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3/1eJioB U TeM nudpoBbie
Ne ni/m P Konrpoabnbsie IIpakTHyeckue (uubp )
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u Ilepuoamueckas cucteMa XUMHUYECKHX 9 bubnmorera [TOK
' P https://m.edsoo.ru/2dd57f24
snemenToB 1. . MenaeneeBa
Crpoenue BemmecTBa. MHOrooOpasue bu6mumoreka [IOK
1.2 11 1
BEILICCTB https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
1. X 1 1
3 MIMHTACCIHE peatiii o 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nea 2. Heopranmyeckasi XuMust
bu6nuoreka [JOK
2.1 H 1 1
CMETAILITH 3 3 https://m.edsoo.ru/2dd57f24
bubnuoreka [JOK
2.2 M 23 1 2
CTaLIEt https://m.edso00.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
MeTo1bl TO3HAHUS B XUMUU. XUMHS U bubmuoreka [JOK

1
3 KU3HD 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
https://m.edsoo.ru/2dd57f24

Htoro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB 110

[TPOTPAMME 102



n/n

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo 4yacos
Jara
Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3y4YeHUus
padoThI padoThI

[Ipenmer u 3HaueHUe

OpPraHUYecKO X1UMHUH,
IIPEACTABIICHUE O 1
MHOT000pa3uH OPraHNnYeCKUX
COCTUHEHUN

DNEeKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U

BO30YKJIEHHOE COCTOSTHUS). 1
BanenTHbIe BO3MOXHOCTH

aToma yriepojaa

XuMu4eckas CBs3b B

OpPTaHUYECKUX COCAMHCHUSX.
Mexanu3msbl 00pa3zoBaHUs 1
KOBAJIEHTHOH CBSI3H, CIIOCOOBI
paspbiBa CBS3€i

Teopus crpoeHus
OpraHUYECKUX COCTUHECHHUH A. 1
M. bytneposa

Bunpt nzomepun:
CTPYKTypHas,
MIPOCTPaHCTBEHHAs.
OnexkTpoHHBIE YPPEKTHI B

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChl

bubnuoreka [IOK
https://m.eds00.ru/3686e6f5

bu6nunoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6nunoreka [JOK
https://m.edso0.ru/8d39f5c8

bubnuoreka [JOK
https://m.edso00.ru/9e595ch8

bubnuoreka [JOK
https://m.edsoo.ru/b0e61661



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

10

11

12

MO.HCKyHaX OpF AHUYCCKUX
COEIUHEHUN

[Ipencrasnenue o
KIaccupuKalum u
CHCTEeMaTHUYeCKas
nomenkiarypa (IUPAC)
OpraHUYEeCKUX BEUIECTB

Kiaccudukanmst peakiuii B
OpraHUYeCcKON XUMHUHU

CucremMarusanusa v
0000111eHNE 3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUI
psia, obmast popmya,
HOMEHKJIATypa U H30MEpHs,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

dusznueckue U XUMHUYECKHE
CBOICTBA aJIKAHOB

HaxosxneHue aJikaHoB B
npupoze. CriocoOsr
MOJIYUCHHUA U IPUMCHCHUC
AITKaHOB

[luknoankansl: o0mas
¢bopmyra, HOMEHKIATypa U
HU30MepHsi, 0COOCHHOCTHU
CTPOCHHS M XUMHUYECKUX
CBOICTB, CITIOCOOBI MOJTyUEHUS
U IPUMEHEHUE

but6mmoreka [JOK
https://m.edsoo.ru/c212dd21

but6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bubnuoreka [JOK
https://m.edsoo.ru/87a37cab

bub6mmoreka [IOK
https://m.edso00.ru/25a14636

bubmorexa [JOK
https://m.edso00.ru/3137711c

but6mmoreka [JOK
https://m.edsoo.ru/259b0a5b

bubmuoreka [JOK
https://m.eds00.ru/156730d2



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

13

14

15

16

17

18

19

Pemenue pacuérHbix 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJITBI OPraHNYECKOTO
BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB.
Cucremaru3anys u
000011IeHIE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTHYSCKHI
psin, obmas hopmyIa,
HOMEHKJIATypa, JIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYL.
CtpyKkTypHas ¥ LIUC-TPAHC-
HM30MEPUS ATIKEHOB
dOu3ndecKue U XUMUYECKHE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBA

CriocoOsl MosTy4eHus: u
NpUMEHEHHE alIKeHOB

[TpakTuyeckas padora Ne 1 mo
teme "[lomydyeHue 3TrIIeHa U
W3y4YEeHHUE €ro CBOMUCTB"

Pemenue pacuérHbix 3a1a4 Ha
OIIPEJETICHUE MOJIEKYIIIPHOU
(hOopMyJTBI OPraHUIECKOTO
BEIIECTBA

AnKaJleHbl: CONPsKEHHBIE,
M30JIMPOBaHHbBIE,

bubnuoreka [JOK
https://m.edsoo.ru/bf84d8eb

but6mmoreka [IOK
https://m.edsoo.ru/273b0ale

but6mmoreka [IOK
https://m.edsoo.ru/21069ccd

bub6mmoreka [IOK
https://m.edsoo.ru/665dc058

bu6nunoreka [JOK
https://m.edsoo.ru/0941eed8

bu6nunoreka [JOK
https://m.edsoo.ru/e9ea9921

bubnuorexa [JOK
https://m.edso0.ru/04298c0a



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

20

21

22

23

24

25

26

27

28

KyMYJIUDOBAHHBIE.
Oco0eHHOCTH 3IIEKTPOHHOTO
CTPOCHHUS

XUMHNYECKHE CBOUCTBA
CONPSIKEHHBIX JUEHOB

Crioco0bl MosTy4eHus: u
MIPUMEHEHUE aJIKaJIUEeHOB
AJIKMHBI: TOMOJIOTHUECKHUI
psin, obmmas hopmyIa,
HOMEHKJIaTypa, FJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢dbuznueckue cBoiicTBa

XUMHUYECKHE CBOMCTBA
AITKAHOB

KauecTBeHHBIE peaky Ha
TPOMHYIO CBS3b

CrniocoObl nosryueHus u
IIPUMEHEHHE AJIKUHOB

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUYECKOMN
peakuuun

CucremMarusanus v
000011IeHNE 3HAHUH IO TEME

ApEeHbI: TOMOJIOTHYECKUH psifl,
obmras popmyina,
HOMEHKJIAaTypa. JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

but6mmoreka [JOK
https://m.edsoo.ru/e561253d

bubnuoreka [JOK
https://m.edso00.ru/1aa81660

bubnuoreka [JOK
https://m.edsoo.ru/68b6cc4c

bub6mmoreka [IOK
https://m.edso00.ru/23493a93

but6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

but6mmoreka [IOK
https://m.edsoo.ru/a6f9alea

bub6mmoreka [IOK
https://m.edsoo.ru/5db8e526

bubmuoreka [JOK
https://m.edsoo.ru/a92a7094



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

29

30

31

32

33

34

35

36

37

CTPOEHHUE MOJIEKYJ OCH301a U
TOJIyOJIa, UX PUBNIECKUE
CBOMCTBA

XUMHNYECKHE CBOUCTBA
ApPEHOB: PEAKLUH 3aMEILICHUS

XuMHUYecKHne CBOMCTBA
apeHOB: PEAKIIMH
MPUCOCIMHCHHS, OKUCIICHHUE
rOMOJIOIOB O€H301a

Oco0eHHOCTH XUMHAYECKUX
CBOMCTB CTHPOJIa

Pemenne pacu€THbIX 3a1a4 HaA
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJITBI OPTaHUYECKOTO
BEILIECTBA

CriocoObl nosryueHus u
NPUMEHEHHE apCHOB

I'enetnyeckas CBS3b MEXAY
Pa3IMYHBIMH KJIaccaMu
YTJIEBOJOPOIOB

Pacuérel no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH.
CucremaTtuzanus u
0000111eHHE 3HAHUHN I10 TEME

[Ipuponnsrii ra3. [lomyTHeie
He(TsIHBIC Ta3bl

KameHHBI#1 yroab ¥ NpoyKThl
ero nepepaboTKu

but6mmoreka [JOK
https://m.edsoo.ru/a44alaed

but6mmoreka [IOK
https://m.edsoo.ru/a44alaed

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

bu6nunoreka [JOK
https://m.edsoo.ru/53461a2c

but6mmoreka [JOK
https://m.edsoo0.ru/6f717d09

bubnuorexa [JOK
https://m.edso0.ru/69b3398b



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

38

39

40

41

42

43

44

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenue
IIPOJYKTOB MEepepadOoTKU
HetH

['eneTnueckas cBsI3b MEXKIY
Pa3IUYHBIMH KJIACCAMHU
YTJIEBOJOPOIOB
["anoreHonpou3BoHbIE
YTJI€BOAOPOIOB: SJIEKTPOHHOE
CTPOEHUE; peaKIH
3aMeIIeHUs rajoreHa

JeicTBue 1memoueii Ha
rajoreHnpoOUu3BOIHBIE.
BzaumopeiicTBue
JIMTaJ0reHaaKaHOB C MAarHUEM
H IIUHKOM

Cucremarusanus 1
000011IeHrEe 3HAHUH 110
pazneny "YrieBonopoasr"
KonTponbhas pabota no teme
"YraeBonopoab"

[IpenenbHbIE OTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHHA
psn, obmas hopmyIa,
CTpOEHHE MOJIEKYI,
MU30MepHsi, HOMEHKIIATYypa,
knaccudukanus, Gpuzndeckue
CBOMCTBA

bubnuoreka [IOK
https://m.edso0.ru/21f9de78

but6mmoreka [{OK
https://m.edsoo.ru/82b4d759

but6mmoreka [IOK
https://m.edsoo.ru/20e89f22

bub6mmoreka [IOK
https://m.edso00.ru/95c9e298

bubmuorexa [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

49

50

51

52

53

XUMHUYECKHE CBOUCTBA
MpeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nosryueHus u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

[Ipocteie adupsr:
HOMEHKJIATypa ¥ U30MepHus,
0CO0EHHOCTH (PU3MUECKUX U
XMMHUYECKHX CBOMCTB

MHOroaromMHble CIIMPTHI:
STUJIEHTJIMKOJIb U TJIULEPHH,
X QU3HYECKUE 1
XUMHUYECKHE CBOMCTBA

Crioco0sl MosTydeHus: u
NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢buznyeckue cBoicTBa.
ToxcuuHOCTH heHoa

XUMHUYECKHE CBOUCTBA
¢denona

CrniocoObl nosryueHus u
pUMeHeHHe GeHoa

[TpakTryeckast padora Ne 2.
Pemenue
HKCIEPUMEHTAIbHBIX 33734
no Teme "CrupThl ¥ GpeHoss!"

bu6nuoreka [IOK
https://m.edsoo.ru/26ee34fe

bu6nmoreka [IOK

https://m.edso00.ru/484100000000000

bu6mmoreka [IOK
https://m.edsoo.ru/c2c788b2

but6mmoreka [IOK
https://m.edsoo.ru/ee4d84aa

bub6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bubmmorexa [JOK
https://m.edsoo.ru/2ce726f8

bubnmoreka [IOK
https://m.edso0.ru/037ca5f9

but6mmoreka [{OK
https://m.edsoo.ru/c77ddf4c

bubmuorexa [JOK
https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

54

55

56

57

58

59

60

61

62

CucreMaTusanusa u
000011IeHNE 3HAHUN 110 TEME

AJBIETHIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHWIILHOM TPYIIIIBL;
TOMOJIOTHYECKHUE PSAIbI,
obmrast popmyma, U30MEpHs U
HOMEHKJIaTypa

AJBIETHIBI U KETOHBI:
(bu3nveckre CBOMCTBA,
peakuuu NpUCOEIUHEHUS

PeaKI_II/II/I OKHUCJICHUA U
Ka4YCCTBCHHBIC PCAKIINU
AJIbACTUI0B U KETOHOB

Crioco0sI nosrydeHust
aNTb/ICTUIOB ¥ KETOHOB

OnHOOCHOBHBIE NIPE/IETbHBIE
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYJT

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
(du3nyeckue CBOMCTBA
XUMUYECKHE CBOMCTBA
MpeIeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
MYypPaBbHHOMN KHUCIOTHL.

bubmuorexa [JOK
https://m.edso00.ru/1810ch9b

but6mmoreka [{OK
https://m.edsoo.ru/b139beaa

but6mmoreka [JOK
https://m.edso0.ru/c887425c

but6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

bu6nunoreka [JOK
https://m.edsoo.ru/fec0b113

bubnunoreka [JOK
https://m.edso0.ru/700cc87b

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9

bubmuorexa [JOK
https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

63

64

65

66

67

68

69

MHoroo0pa3ue kKapOOHOBBIX
KHCJIOT

Oco0EeHHOCTH CBOMCTB:
HETpeAeNbHbIX U
apoMaTHUYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICITNX KapOOHOBBIX KHCIIOT

[ToHsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoOsI oTy4eHus u
MpUMEHEHHE KapOOHOBBIX
KHCIIOT

CrnoxHbie 3¢upsbl:
rOMOJIOTHUYECKHUH psijl, obmas
bopmyna, uzomepus u
HOMEHKJIaTypa

OuznyecKkue 1 XUMHUIECKHe
cBoiicTBa 3(hHpoB

Pemenue pacuérubix 3amau:
[0 YPAaBHEHHUIO XUMHYECKON
peaKunu, Ha ONPEICTICHUE
MOJICKYJISIPHON (hOPMYJIBI
OpPraHMYeCcKOro BEIIECTBA
[TpakTuyeckas padora Ne 3.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124

bubnuoreka [IOK
https://m.eds00.ru/83a08773

but6mmoreka [JOK
https://m.edsoo.ru/0d162d9d

but6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

but6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bub6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bubnunoreka [JOK
https://m.edso0.ru/486671fb



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

70

71

72

73

74

75

76

no Teme "KapOoHoBbie
KUCHO0THL. CloXkHbIE H3GUpHT"

Kupsl: ctpoenue,
¢buznueckue 1 XUMUYECKHE
CBOMCTBA (TMIPOJIN3)

Oco0eHHOCTH CBOWMCTB
KHUPOB, COACPIKAIIUX OCTATKU
HEPEeIeTbHBIX KUPHBIX
KucnoT. JKupel B mpupoze

MbU1a KaK COJIM BBICIIHMX
KapOOHOBBIX KHUCIIOT, UX
Moroltee aeiictsue. Ilonsatue
0 CHHTETUUYECKUX MOIOIIHNX
cpenctBax (CMC)
I'enermueckast CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKUX BEIECTB
Pacuérel no ypaBHeHUsIM
XUMHUYECKUX PEAKIUI

Cucrematusanus u
000011IEHHE 3HAHUHN TI0 TEME

OO01as xapakTepucTUKa
yTIEBOJIOB M KJIacCU(DUKAIIHS
YIJIeBOJIOB (MOHO-, 11~ U
MOJIMCaXapuabl)

but6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

but6mmoreka [IOK
https://m.edso00.ru/b0331922

but6mmoreka [JOK
https://m.edso00.ru/3c566565

but6mmoreka [IOK
https://m.edso00.ru/56790c96

but6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

but6mmoreka [{OK
https://m.edso0.ru/7a9693al



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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Monocaxapuabl: pusnyeckue
CBOMCTBA U HAaXOX/CHUE B
pupojie

IIpuMeHeHue IIrKo3bl, €€
3HAYEHUE B
KHU3HEIESITEIbHOCTH
Ooprasusma

Jucaxapupl: caxaposa,
MajibT03a U J1aKTO03a.
Haxoxnenue B npupoje u
MIPUMEHEHUE TUCAXapUIOB

[Tonucaxapupl: CTpoeHHE
MaKpOMOJIEKYJI, GU3NYECKUE
1 XMMUYECKHE CBOWCTBA,
MIPUMEHEHHE

[Tonstre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemrenne pacueTHbIX 3a7a4 Ha
oTpesieNieHUe JI0JIM BbIX0/1a
MPOJYKTa peakluu oT
TEOPETUYECKU BO3MOKHOTO
CucremaTtuzanus u
00001IeHNe 3HaHUH TI0
pasneny

KonrponsHas pabora o Teme
"Kucnopoaconepxaiue
OpraHu4ecKue coeauHeHus"

bu6nuoreka [IOK
https://m.edsoo.ru/b4bdda2d

but6mmoreka [{OK
https://m.edsoo.ru/5e61122d

but6mmoreka [{OK
https://m.edsoo.ru/eb0384e7

but6mmoreka [JOK
https://m.edsoo.ru/72a04508

but6mmoreka [IOK
https://m.edso00.ru/6216e766

bub6mmoreka [IOK
https://m.edsoo.ru/7fde47ef

bubnunoreka [IOK
https://m.edso0.ru/08d4364c

bubnuoreka [JOK
https://m.edso0.ru/42c6678e



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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AwMuHBI: K1accudukanms,
CTPOCHHE MOJICKYJI, 00TIast
dbopmyna, nzomepus,
HOMCHKJIaTypa U (U3HUYECKUC
CBOMCTBa

XUMHYECKHE CBOMCTBA
anmu(aTUIecKuX aMUHOB

AHWIMH: CTPOCHHE aHWIIMHA,
0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

Crioco0sl MoTy4eHus: u
NpUMEHEHHE amn(paTHIECKIX
aMHHOB

AMWHOKHCIOTHI:
HOMEHKJIaTypa U U30MepHs,
(hM3MYecKre CBONCTBRA.
OtnenbHbIE IPEICTABUTEH O~
aMUHOKHCJIOT

XnMH4yecKre CBOMCTBA
AMHHOKHCJIOT, UX
OMOJOrHYeCcKoe 3HaUYECHUE
amuHokucior. CHHTE3 U
TUAPOJIN3 TENTUAOB
benku kak npupoiHbIe
MTOJIMMEPBI; CTPYKTYPhI
0eJIKOB

XHUMHYECKHE CBOMCTBA
OcIIKOB

bubnuoreka [IOK
https://m.edsoo.ru/efa7e6ca

bubnuoreka [IOK
https://m.edsoo.ru/1bc5cf80

bu6nmoreka [IOK
https://m.edsoo.ru/39cd21f1

but6mmoreka [JOK
https://m.edsoo.ru/eal38763

bub6mmoreka [IOK
https://m.edsoo.ru/d1773e80

bub6mmoreka [IOK
https://m.edsoo.ru/77df705a

bubmuorexa [JOK
https://m.edso00.ru/429e9899

bu6nunoreka [JOK
https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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A3zoTcoaepixaiiue
TeTEPOLUKINYECKIE
coequHenus. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
OunoJsiornyeckas pojb

[TpakTuyeckast padota Ne 4.
Pemenue

AKCIIEPUMEHTAIBHBIX 33744
o Teme "A30TcoaepKaime
OpraHUYeCcKUe COeIMHEHUA"

[TpakTuyeckast padota Ne 5.
Pemenne
IKCTIEPUMEHTAJIBHBIX 33729
o Teme "Pacno3naBaHue
OpraHNYECKUX COCTUHECHUI"

KonTponbHas padbota no teme
"A3oTcoaepxaiine
OpraHNYeCKHUE COCTMHEHUA"

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH U METOIbBI UX
CHUHTE3a —IOJIMMEPU3ALUS U
MMOJIMKOHICHCAITHS
ITmacTtmaccel. YTunuzamnusa u
nepepaboTKa MIacTuKa
DnacTomMepbl: HaTypaJIbHBIN
CUHTETUYECKUE KayUyKHU.
Pe3una

bubnuoreka [IOK
https://m.edsoo.ru/521d1431

bubnuoreka [IOK
https://m.edsoo.ru/8e3c02d1

bub6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bubmorexa [JOK
https://m.edsoo.ru/ce561bc?

bu6nunoreka [JOK
https://m.edsoo.ru/7aa63ebd

bubnmorexa [JOK
https://m.edso00.ru/82242e0f

but6mmoreka [{OK
https://m.edso0.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

BonokHa: HaTypaJbHBIE,
HCKYCCTBEHHBIC
100 ' ’

CHUHTCTUYCCKUC. HOJ’II/IMepBI
CIICIHUAJIbHOI'O Ha3HAYCHUA

[TpakTuyeckas padora Ne 6.
Pemenne

101 JKCIIEPUMEHTAJIBHBIX 3a7a4
o teMe "PacnoznaBanue
1acTMacce ¥ BOJIOKOH"

O6o0uenue u
cUCTEMaTH3aIUs U3Y4YEeHHOTO

102 MaTepuaia 1o Teme
"BricOKOMONIEKYIIIpHbBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

bubnuoreka [IOK
https://m.edso00.ru/5963a601

bubnunoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6nunoreka [IOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KITACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
Jara nu@posbIe
Tema ypoka Konrtpoabubie IIpakTuuyeckue
Bcero u3ydeHus: o0pa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsl
Atom. CocTaB aTOMHBIX SITIED. bubnmoreka [JOK

XUMHYECKUH 3JIeMEeHT. M30Tombl https://m.edsoo.ru/59c112ee
CtpoeHue 31eKTPOHHBIX 000JI0YEK bu6nuoreka LIOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Kiaccudukanmst XuMuaeckux bubmnoreka LJOK
3JIEMEHTOB (S-, pP-, d-, f-amemMenThI) https://m.edso0.ru/61294af9
Pacrnipenenenue 31eKTpOHOB 110 bubnuorexa [IOK

ATOMHBIM Op6I/ITaJ'I$IM

DNeKTPOHHBIE KOH(PHUTYpaIUn
ATOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

DJeKTPOHHBIE KOH(PUTYpaIlUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrtema
XAMUYECKUX dnemMeHnToB /1. U.
MeHeneesa, CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMUYECKUX HJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U

https://m.edsoo.ru/f5f750fe

bu6mmoreka [JOK
https://m.eds00.ru/8149e846

bu6mmoreka [IOK
https://m.edso0.ru/a0764b24

bu6mmoreka [IOK
https://m.eds00.ru/16957c01

bu6mmoreka [IOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

10

11

12

13

14

15

16

CJIOKHBIX BEIIECTB TI0 TPYyTMIaM U
nepuoam

Cucremaruzanys 1 00001eHe
3HAHHUHU T10 TeME

Bunn XuMH4ecKou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBsI3U. BogopoiHas
CBsI3b. MEXMOJIEKYISIPHBIE
B3aHMMOJICHCTBUS

BaneurnocTts 1 BaJIeHTHEIE
BO3MOKHOCTH aTOMOB. CBSI3b
AJIEKTPOHHOU CTPYKTYPhI MOJISKYJI C
UX TEOMETPUICCKUM CTPOCHUEM

[IpencraBiaeHuss 0 KOMIUIEKCHBIX
COETMHEHUSIX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOoeHUs. THIbl
KPUCTATNIMYCCKUX PEIICTOK U
CBOMCTBA BEIIECTB

IloHsITHE O IUCIIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIOUIHBIX
pacTBopax

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObI BhIpa)KEeHUSI KOHIIEHTpAUU
pacTBOpOB

bubmnoreka LJOK
https://m.edsoo.ru/8fad2942

bubmnoreka LJOK
https://m.edsoo.ru/5a8072af

bu6mmorexa [JOK
https://m.edsoo.ru/3d2ca093

bu6mmorexa [JOK
https://m.edsoo.ru/8c66b12a

bu6mmoreka [JOK
https://m.edso00.ru/e167635b

bub6mmorexa [JOK
https://m.edsoo.ru/da2c70e4

bubmuoreka [{OK
https://m.edsoo.ru/e9ccdd8d

bu6mmorexa [JOK
https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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Pemenue 3agau ¢ vCnoib30BaHUEM
MOHATUH ""MaccoBas J0Jis
pacTBOpEHHOTO BemiecTa',
"MouisipHasi KOHLIEHTparus'"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEILECTB

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

KonTponbHas pabora no remam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuonnueckas cuctema
XUMHUYECKUX A1eMeHToB JI. U.
Menaeneena", "CTtpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"

Kaccudukanmst XumMuaeckux
peaKkiuii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPaHEHHUS MAcChl BEUIECTB; 3aKOH

COXPAHCHUA U IPCBPAICHUA SHCPIrUU

IIpU XUMHUYCCKUX PCAKIUAX

TemnnoBsie 3pPEKTH XUMHUYIECKUX
peakunii. Tepmoxumuyeckue
ypaBHEHHUS

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEaKIUui 1
TEPMOXUMHUYECKUM YPABHEHUSIM
CKopocTh XMMHUYECKOH peakliuu, eé
3aBUCUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaauzaTopsl

bu6mmoreka [JOK
https://m.edso00.ru/785e0ab4

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

bubmnoreka LJOK
https://m.edsoo.ru/8d2c6a3a

bu6mmorexa [JOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [IOK
https://m.edsoo.ru/6335cdd?2

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

bu6morexa [JOK
https://m.edso0.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

25

26

27

28

29

30

31

32

33

34

I'omorennsie u TCTCPOTCHHLIC
peakiuu

[IpakTrueckas padorta Ne 1 mo teme
"BiusiHue pa3nuuHbIX GaKTOpOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

ObpaTtumbie U HEOOpaTUMBbIE
peaknuy. XMMHUYeCKOe paBHOBECHE

[TpakTtudeckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpoOB HA
M0JIO)KEHUE XUMHUYECKOT0
paBHOBecHs"

DNeKTpOoNUTHYECKAs JUCCOLMALIHSL.
CusibHbIE U CJ1a0bIe SJIEKTPOJIHUTHI.
Crenedp qucconuanuu

Nonnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. Bopopoauslii
nokazatensb (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
AIEKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme
"XuMHUYECKHE PEaKIMU B pacTBOpax
3IEKTPOJIUTOB"
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. BaxxHelre OKUCIUTENN U
BOCCTaHOBUTEIHU

MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanaHca

bu6mmoreka [IOK
https://m.edsoo.ru/1facaldl

bu6mmorexa [JOK
https://m.edso00.ru/30952f9b

bu6mmorexa [JOK
https://m.edsoo.ru/3bf34el17

bub6mmoreka [JOK
https://m.edsoo.ru/5f766bdf

but6mmoreka [IOK
https://m.edso00.ru/3966ca89

bu6mmoreka [IOK
https://m.edso0.ru/09d5a9bd

bu6mmorexa [JOK
https://m.edsoo.ru/2e3daeb0

bubmuoreka [JOK
https://m.edso00.ru/56226060

bubmuoreka [{OK
https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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DNEeKTPOIN3 pacTBOPOB U PacIlIaBOB
BEIIECTB

Pemenue 3aaa4 pa3sjiIndYHbIX TUIIOB

Pemenue 3aaa4 pas3sjiInuYHbIX TUIIOB

Cucremaruzanys u 00001eHe
3HAHUM 110 TeMe " XUMHUYECKUE
peakuun"

KonTponbnas pabota mo teme
"Xumuueckue peakuuu"

ITonoxeHre HEMETAIIOB B
[Tepuonuueckoit cucreme
XHMHYECKHX deMeHnToB /I, U.
MenzeneeBa 1 0COOCHHOCTH
CTpOoeHus ux aromoB. Ouznueckue
CBOMCTBAa HEMETAJIJIOB

AnnoTponusi HeMeTaioB (Ha
npuMepe KUciaoposa, cepsl, hocdopa
U YTJIEpOJIa)

Bomopon: nonydenwne, pusznyeckue u
XUMHUYECKHUE CBOMCTBA. [ 'uapuabl

l"anorensl: HAXOXJAECHKUE B IPUPOJIE,
CTIIOCOOBI OTYYCHHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

I"anorenoBoopoasl. Baxueime
KHCIIOPOJCOAEPIKALUE COEAUHEHUS
raJIOTeHOB

bubmuoreka [{OK
https://m.edso0.ru/93fb97d2

bu6mmoreka [IOK
https://m.edso0.ru/5a859d16

bu6mmoreka [JOK
https://m.edsoo.ru/5afa265d

bu6mmoreka [JOK
https://m.edsoo.ru/c161eb85

bu6mmoreka [IOK
https://m.edsoo.ru/a8a0a930

bu6mmoreka [IOK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [IOK
https://m.edsoo.ru/ef92c91c

bub6mmorexa [JOK
https://m.edsoo.ru/0aa8f613

bub6mmorexa [JOK
https://m.edsoo.ru/4e223795

bubmuoreka [{OK
https://m.edso0.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIe ¥ IPOMBITILICHHBIC
CIIOCOOBI TTOTYUYEHHUS TaJIOTCHOB.
[IpumeHeHne rajoreHoB U ux
COCTUHEHUN

ITpaktuyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAJIbHBIX 33134 10 TEME
"T"asiorensr"

Kucnopona: naboparopssie u
IIPOMBIIIJICHHBIE CITOCOObI
NOJIy4YeHHUs1, PU3UUECKUE U
XUMHUECKHe cBoiicTBa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

Okcubl U TEPOKCUBI

Pemenue 3aaa4 pas3sjiInuYHbIX TUIIOB

Cepa: HaxoXJIeHHE B IPUPOJIE,
CTIOCOOBI OTYYeHHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

CepoBonopo1, CyabhuIbI

Kucnoponcoaepxkamiue coeIMHEHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

ITpakTuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Cepa u e€ coenuHeHus"

A30T: Hax0XJICHUE B PUPOJIE,
CHOoCcOObI OMyUYeHUs, PUINUECKUE U

bu6mmoreka [JOK
https://m.edsoo.ru/6971aca4

bu6mmoreka [JOK
https://m.edsoo.ru/8b26fecd

bu6mmoreka [IOK
https://m.edsoo.ru/c8abc36a

bu6mmoreka [IOK
https://m.edsoo.ru/5¢8816a0

bu6mmoreka [JOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [JOK
https://m.edsoo.ru/46afael6

but6mmorexa [JOK
https://m.edso0.ru/7c875999

bu6mmorexa [JOK
https://m.edsoo.ru/8cfa2548

bubmuoreka [{OK
https://m.edsoo.ru/Oafb05e4

bu6mmoreka [IOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPHUJIBI

Kucnopoacoaepkaiiue coeMHCHUS
azora. OCOOEHHOCTH CBOWCTB
a30THOM KHCJIOTHI

[IpumeHeHue a30T1a U €ro
COCTMHEHHI. A30THBIC yA0OpEHUS
docdop: HaXOKIAESHUE B IPUPO/IE,
CHOCOObI OTyUYEHUSs], PU3NUECKUE U
XuMudeckue cBorictBa. Dochuasl u
bochun

Oxcunst hocdopa,
docdopconepxkarniue kucioTel. Conn
(dhochopHOIT KUCITOTHI

[Tpumenenue dhocdopa u ero

coeauHeHuil. @ocopHble yI00peHHs

[IpakTnueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME
"A3zot u pochop u ux coenuHeHUS"
Yraepon: HaXOXKJIECHHUE B IPUPOJIE,
AJUTOTPOITHBIE MOTU(PUKALINH,

¢buznyeckre U XUMHUYECKUE CBOMCTRA,

IMPUMCHCHUC

Oxcup yrinepona(ll), oxenn
yriepoaa(lV), yronbHast Kuciaora u
e€ conu

Pemenne 3aaa4 pas3sjIM4YHbIX TUIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/e2965afe

bu6mmorexa [JOK
https://m.edso0.ru/129f5059

bu6mmorexa [JOK
https://m.edsoo.ru/9a6hb43ec

bub6mmoreka [JOK
https://m.edsoo.ru/c7a2d429

bu6mmoreka [IOK
https://m.edsoo.ru/a218070a

bu6mmoreka [IOK
https://m.edsoo.ru/8175ac3f

bub6mmorexa [JOK
https://m.edsoo.ru/1eb19f9e

bu6mmorexa [JOK
https://m.edsoo.ru/dba58adf

bu6mmorexa [JOK
https://m.edso00.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
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65

66

67

68

69

70

71

72

73

Kpemunii: HaxoxaeHue B IpUpoe,
CIOCOOBI NOTYYEHHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

Oxcun kpemuwusi(1V), kpeMHueBas
KHCIIOTa, CUIIMKATHI

[IpuMeHeHne KpeMHUS U €T0
coenuHennii. CTEKII0, eTo
MOJy4YE€HUE, BUJIBI CTEKIIA

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

CucreMaruzanus 1 00001eHEe
3HaHui 1mo treMe "Hemeramier"

KonTponbHas padbota no teme
"Hemeransr"

AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIHS OMNOOK

Ilonoxxenre MeTalJIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX 3JICMEHTOB.
Oco0eHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

O6mue dpuznyeckue cBOMCTBa
MeTayuioB. [IpiMeHeHe METalIOB B
OBITY U TEXHUKE

CnnaBel metainoB. Kopposus
METaJJIOB

bu6mmoreka [JOK
https://m.edso0.ru/143558ab

bu6mmoreka [IOK
https://m.edso0.ru/3170e7bl

bu6mmoreka [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubmnoreka LJOK
https://m.edsoo.ru/b624f801

bub6mmorexa [JOK
https://m.edsoo.ru/6e864db5

bu6mmoreka [JOK
https://m.edso00.ru/d0484c76

bu6mmoreka [IOK
https://m.edsoo.ru/2b7e9510

bu6mmoreka [IOK
https://m.edso0.ru/9839c16¢

bu6mmoreka [IOK
https://m.edsoo.ru/51dac9d3

bu6mmorexa [JOK
https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

74

75

76

77

78

79

80

81

Pemenne 3aaa4 pas3sjIM4YHbIX TUIIOB

DNEKTPOXUMHUECKUN Psit
HanpspkeHud mMetaisios. O0mue
CIOCOOBI MOTYyYCHUS METAJIJIOB

OO11ast xapakTepUCTHKa METaJIJIOB
|A-rpynnsl [lepuonnyeckoii cuctemsl
XUMUYECKHX IeMeHTOB. Hatpuii u
KaJui: moay4yeHue, Gpusnueckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

OO01mmast XapakTeprcTHKa METaJIOB
IHA-rpynnel [leproguueckoit
CHCTEMBI XUMHYCCKHX IJICMEHTOB.
Maruuii 1 KajabLWii: TOTy4YEHHE,
(hU3UYeCcCKre U XMMHUYECKHE CBOMCTBA,
MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COeIUHEHUI

JKEécTKoCTh BOMIBI U CIIOCOOEI €€
yCTpaHEHUS

ANIOMHHHH: TIOTy4YeHue, pusnueckue
1 XUMHYECKIE CBOMCTBA,
IpUMEHEHHE

AMpoTepHbIE CBOMCTBA OKCHJIA U
THJPOKCHU/IA AIIOMUHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX

IIPUMEHEHHE

Pemenue 3amau Pa3JINIHbIX TUIIOB

bub6mmorexa [JOK
https://m.edsoo.ru/e3de37b6

bu6mmorexa [JOK
https://m.edsoo.ru/94eb377a

bu6mmoreka [JOK
https://m.edsoo.ru/el2c26b3

bub6mmorexa [JOK
https://m.edsoo.ru/7c3e49c0

bu6mmorexa [JOK
https://m.edsoo.ru/c74bfae9

bub6mmorexa [JOK
https://m.edso00.ru/0e79b266

bubmuoreka [{OK
https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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83

84

85

86

87

88

89

90

[TpakTudeckas pabora Ne 7. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTtaisl IJ1aBHbIX oarpymnmn"

OO11ast xapakTepUCTHKa METaJIJIOB
no6ouHsIX noarpymni (b-rpymm)
[Tepuoanueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB

dusnueckre 1 XUMHUYECKHUE CBOMCTBA
XpOMa U ero COeAMHEHUH, UX
MIPUMEHEHUE

Baxwueiinme coeMHEHN MapraHia.
[lepmanranar kanus, ero
OKHUCJIUTENbHBIE CBOKWCTBA

du3nyeckre 1 XUMHUYECKHE CBOIICTBA
JKeje3a M €ro COeTUHCHHUH.
[Tonydyenue 1 npuMeHEHHE CIIABOB
Kenesa

dusnueckre 1 XUMUIECKHUE CBOUCTBA
MEIU U €€ COSTUHEHUM, UX
MPUMEHEHNE

duznyeckrue 1 XUMHUECKHE CBOMCTBA
IIMHKA B €T0 COeIUHECHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA

[TpakTudeckas pabora Ne 8. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"MeTtansl M0OOYHBIX oArpymnm"”

Pemenue 3aaa4 pa3sjiInuYHbIX TUIIOB

bu6mmoreka [JOK
https://m.edsoo.ru/27a4af43

bu6mmoreka [IOK
https://m.edso00.ru/610d7431

bu6mmoreka [IOK
https://m.edsoo.ru/9911bef3

bu6mmoreka [IOK
https://m.edso0.ru/039d69c8

bu6mmorexa [JOK
https://m.edsoo.ru/1b7f8741

bu6mmoreka [JOK
https://m.edso00.ru/2bc0f954

bu6mmorexa [JOK
https://m.edsoo.ru/b1f2beal

bubmuoreka [{OK
https://m.edsoo.ru/a6e352ea

bubmuoreka [{OK
https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ cUCTEMAaTU3 AU
M3yYEHHOT'0 MaTepuasa 1o TemMe
"Metamnsr"

KonTponbhas pabota mo teme
"Meramnbt"

AHanmm3 pe3yinbpTaToB KOHTPOJIBHON
paboTHI, KOPPEKITHUS OMINOOK

Posb xumun B oOecrieueHun
YCTOMYHMBOIO pPa3BUTHUSA

yenoseuecTBa. [IoHATHE 0 HAYYHBIX

METOJaX UCCICIOBaHUA BEIICCTB

HayuHble NpUHIMIIBI OpTaHU3AIUH
XMUMHYECKOTO TPOU3BOICTBA.
[IpomblieHHBIE CIOCOOBI
TIOJTYYCHHST B)KHEHTIINX BEUIECTB

XUMHUUECKOE 3arpsi3HEHNE
OKpY>KaroIIeH Cpesibl U €ro
IIOCJIICACTBUA

Xumus u 3A0POBLE YCIIOBCKA.
.HeKapCTBCHHBIC cpeacTBa

Xumust nuimy. Pois XuMun B
oOecIieueHnH MMUIIEBON
0€30I1aCHOCTH

Kocmernueckue u nappromepHbie
cpeactsa. beiToBas xuMust

XuMHS B CTPOUTEIIBLCTBE.
Baxneiine cTpoUTeNIbHbIE U
KOHCTPYKLIMOHHBIE MaTEPHUAIIbI

bu6mmoreka [JOK
https://m.edsoo.ru/e91fe975

bu6mmoreka [IOK
https://m.edsoo.ru/83f63ea3

bu6mmorexa [JOK
https://m.edsoo.ru/9ebff2fd

bu6mmorexa [JOK
https://m.edso0.ru/080fe1f0

bu6mmoreka [JOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [IOK
https://m.edsoo0.ru/9f11bf51

bu6mmoreka [IOK
https://m.edsoo.ru/a6552721

bu6mmorexa [JOK
https://m.edsoo.ru/1f7b5bd2

bub6mmorexa [JOK
https://m.edsoo.ru/da42d5a9

bubmuoreka [{OK
https://m.eds00.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XHUMHS B CETLCKOM XO03SIMCTBE.
101 Opranuueckue 1 MUHEPAJIbHBIE
ynoOpeHus
CucreMaru3anus u 0000IIeHHE
3HAHHUHU T10 TeME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102

bu6mmoreka [JOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

INPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJTHET'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBePsSIeMOro
TpeOoOBaHUS

1

11

1.2

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbI CpeIHero
o0urero oo0pazoBaHus

Brnaaenue cucteMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

OCHOBOIIOJIAraolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIBI,
JNIEKTPOHHasi 000J0YKa artoma, S-, p-, d-dDIEKTpOHHBIE OpOHTAIN
aTOMOB, OCHOBHOE U BO30Yy>XIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  DJIEKTPOOTPHULIATEIbHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMHYeCKast CBSI3b (G- M T-CBSA3b, KPaTHBIC CBS3M), TMOpUIH3AIMA
aTOMHBIX OpOuTaNel, KpUCTANIM4ecKas pemérka, MOJb, MOJISpHas
Macca, MOJSIpHBIH 00BEM, MOJIIpHAs KOHLEHTpalus, pPacTBOPHI
(MCTUHHBIE, TUCHIEPCHBIE CUCTEMBbI), KPUCTALUIOTUAPATHI, YIIIEPOIHBIN
cKkeneT, (QyHKIMOHAIbHAs TpYIIa, pajukai, U30MEepbl, CTPYKTypHas
¢dopmyna, wu3omepuss  (CTpyKTypHas, TreoMeTpuueckas  (uuc-,
TPAHCU30MEpPHsI), TOMOJIOIMYECKHH psii, TOMOJOIH, YIJIEBOAOPO/BbI,
KHUCJIOPOA- U a30TCOAEPIKAIINE COSAUHEHMsI, OMOIOTUYECKH AKTUBHBIC
BeIiecTBa (YIrJIeBOIbL, XKUPHI, OCJIKH), MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKHHI, PU(POPMHMHT,
TUNBl XMUMHUYECKMX peakUui (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DJHAOTEPMHUYECKHE, PEAKIMHM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMbIe U HEOOPATUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEVIEKTPOJIUTBI,  JJIEKTPOJIUTUYECKAss  JUCCOLMALMsS,  CTENEHb
JMCCOLMALIMN, OKUCIIUTENb, BOCCTAHOBUTENb, 3JIEKTPOJIN3, CKOPOCTb

XUMUYECKON PEaKIUU, XUMUIECKOE PAaBHOBECHE)

TEOPHH ¥ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OPTaHMYECKUX
Bemects A.M. bByTtnepoBa, Teopust AIEKTPOTUTHYECKON TUCCOIUAIINH,
[lepuoanueckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK XUMHUU, MUPOBO33PEHUECKUE
3HAHUS, JeXKalMe B OCHOBE MOHUMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SBJIEHUWA, COBPEMEHHBIC MPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX



1.3

14

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IMPEACTaBJICHUA (6] MCXaHHU3Max XHUMHNYCCKHX peaxunﬁ,
TEPMOIAUHAMHUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTAX nux

MMPOTCKAHUA, O XUMHUUYCCKOM PAaBHOBCCHH, JUCIICPCHBIX CUCTEMAaxX

(haKTOJIOTHUECKHE CBEICHUS O CBOHCTBaX, COCTaBe, MOJIYYCHUU U
0€30MacHOM  WCMOJb30BAaHUM  BAXKHEWIINX  HEOPraHMYECKHX U
OpPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUUYECKOH MEATEIbHOCTU

YCJI0BEKa

oOrrrie Hay4YHbIe MPUHIIMITBI XUMHYECKOTO MPOU3BOJICTBA (HA IPUMEpE
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHoja, MepepadoTKu
He(dTH)

CdopMHUpOBAaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC TIPU3HAKK W B3aMMOCBA3b H3YYCHHBIX HOHSITI/IfI,
NPUMCHATH COOTBCTCTBYIOIIUC IMOHATHA IHPHU OIMMCAHUKU CTPOCHHUA U

CBOICTB HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpCBpaH_IeHI/Iﬁ

B3aMMOCBS3b XHUMHUUYECKHUX 3HAHUM C MOHATHUSIMH H NpeaACTaBJICHUAMU
APYyrux npeamMeToB I 0oJiee 0OCO3HAHHOT'O IMTOHUMAHHUSA K OOBSICHCHUS

CYLIHOCTH MaTEpUaIHLHOTO €TUHCTBA MHUpa
CdopMUpOBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

HaMMCHOBaHUA XHUMHWUYCCKUX COCI[I/IHCHI/II\/'I MCXKIYHApPOAHOro COr3a
TeOpeTI/ILIeCKOI\/'I n HpI/IKJ'Ia)IHOI\/’I XUMHU W TpPUBUAJIBHBIC HAa3BaHUWA
BCIICCTB, OTHOCAIMIMUXCA K MH3YUCHHBIM KJIaCCaM OPraHU4YCCKUX U

HCOPTraHNYCCKUX CO€JUHEHMI

XUMHYECKYI0 CHMBOJUKY JUIS COCTaBJICHHS (OPMYJ HEOPTaHUIECKUX
BEIIECTB,  MOJEKYJSIPHBIX M  CTPYKTYpHBbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpPraHnYecKUX BEIECTB
CdopmupoBaHHOCTH YMEHHUS KJIACCU(PUITUPOBATH:

HEOpraHWYeCKUe BEIECTBA, CAMOCTOSITENBHO BBIOMPATh OCHOBAHUS U
KPUTCPHUU I KJ'IaCCI/ICbI/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB
OpraHMYEeCKHe BEIIECTBA, CAMOCTOSTEIILHO BBHIOMPATh OCHOBAHUSA H
KPUTCPUHN IJIA KJIaCCI/I(bI/IKaIII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BLEKTOB

M0 Pa3IUYHBIM MpHU3HAKaM (YHCITY M COCTaBY PEarvpyroliyX BeIIeCTB,
TerioBoMy 3(PQeKTy peakiuu, W3MCHEHHIO CTENCHEH OKUCIICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKINH, YIACTHIO KaTaJIH3aTopa)
CpopMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHUE

aTOMOB (B OCHOBHOM U BO36y)KI[éHHOM COCTOHHI/II/I) N HOHOB

XUMUYECKHX 3JIeMEHTOB | — 4 mepuonoB lleproanyeckoil cucTemsl



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3

I[I/I MenpeneeBa u ux BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YyS ITOHATUSA

S-, p-, 0-35IeKTpOHHBIC OPOUTANIHN, SHEPTETHUCCKHUE YPOBHH

ChopMupoBaHHOCTb YMEHHsI OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUs
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU COEIUHEHUH 10

IIEpUOJAM U IpyIIIam

CpopMHUpPOBAaHHOCT YMEHHS COCTaBIATh YPAaBHEHUS XUMHUYECKUX

pPeaKIUil U pacKpbIBaTh UX CYIIHOCTh:

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKquI MoCpcaACTBOM

COCTaBJICHUS 3JICKTPOHHOT'O OanaHca 3TUX peaxunﬁ

YPaBHEHUSI pPEAKLMUN pa3JIUYHBIX THUIIOB; IIOJHBIE U COKPAILIEHHBIE
YpaBHEHUS PEAKIM HOHHOIO OOMEHAa, YYWUTHIBas YCJIOBUA, TMpHU

KOTOPBLIX 9TU p€aKIUU UAYT JO KOHIIA

peakuuid ruapoiIM3a, peakiuil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMepe

TUIPOKCOKOMITJIEKCOB IIMHKA M aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MMOATBEPKIATH:

Ha KOHKPETHBIX IIpUMEpax XapaKTEp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTU OpPraHu4€CKux COC)II/IHCHI/II\/'I OT KpaTHOCTHM MW THIIA
KOBaJICHTHOU CBS3H (G- u ’)'E-CB$I3I/I), B3aMMHOI'O BJIMSIHHUA aTOMOB H
I'pyanl aTOMOB B MOJICKYJIAX, a4 TAK¥XKE OT 0COOCHHOCTEH pcajm3anuun

Pa3IMYHBIX MEXAaHNU3MOB IIPOTCKAHUA peaKHI/Iﬁ

XapPaKTCPHBIC XHMHUUYCCKHUC CBOICTBAa BEIECTB COOTBCTCTBYIOIIINMU

OKCIICPUMCHTAMHU U 3alIUCAMHA ypaBHCHI/II;'I XUMHNYCCKHUX peaKI_[I/Iﬁ

ChopMHUpPOBAaHHOCTh YMEHHS XapaKTepPHU30BaTh COCTAB W Ba)KHEHIITHE
CBOMCTBa BEIIECTB, NMPHHAUICKANINX K OINPEACIEHHBIM KiIaccaM |
rpynmnaM COEIUHEHWH (MPOCThIE BEMIECTBA, OKCHJIbI, THUIPOKCHIBI,
COJIH; YTIIEBOAOPOIBI, IPOCTHIE d(DUPBI, CIIUPTHI, PEHOIBI, aANbIACTUIBI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOKHBIC d(PHUPBI, YKUPBI, YTIEBOIBI,
aAMUHBI, aMUHOKHUCIIOTHI, OCTTKH)

ChopMHUpPOBAaHHOCTh YMEHHSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMyTaM W YpaBHCHHSIM XUMHUYCCKHUX PEaKIUH C UCTOJIh30BAHUEM
(U3HYECKUX BEIINYUH:

Macchl (00hEMa, KOMMUECTBA BEIIECTBA) POAYKTA PEAKITUH, €CITH OTHO
W3 HUCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OIpeaenE¢HHOU
MacCOBOMH J10JIeH PaCTBOPEHHOTO BEIIECTBA WIIN IaHO B U30BITKE (MMEET
MIPUMECH)

MaccoBOW WM 00BbEMHOM J10JIM, BBIX0/1a POAYKTA PEAKIINH

TeTI0BOTO 3 (deKTa peakiui



10.4
10.5

11

12

13

14

15

00BEMHBIX OTHOILIEHUH ra30B
10 HaXOKJICHUIO XUMUYEeCKO (popMyIibl BelecTBa

Bnagenue cuctemoil 3HaHMI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUM
HpI/IpOI[LI, I/ICHOJ'ILByeMI)IX B CCTCCTBCHHBIX HaYKaX nu YMGHI/IC
HpHMeHHTL 9T 3HAHUIA HpI/I I-)KCHepI/IMeHTaHLHOM HUCCICOOBAHUN
BEIIECTB U I OOBICHEHUS XUMHUYECKUX SIBJIIEHUH, HUMEIOIIUX MECTO B
MPUPOJIE, MPAKTHIECKON NESITEIbHOCTH YEJIOBEKa M B IOBCEIHEBHOM

KHU3HU

CdopMupoBaHHOCTh yMEHHSI MPUMEHATH (MCIOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEUIECTB JJIsI SKCIEPUMEHTAILHON MPOBEPKHU
TUINOTE3 OTHOCUTENIbHO 3aKOHOMEPHOCTEH MpPOTEKaHUs XUMHUYECKUX
peakiuii ¥ MPOTHO3UPOBAHMS BO3MOXHOCTEM UX OCYILIECTBICHHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS ISl OOBSICHEHHUS W MPOTHO3ZUPOBAHUS
SIBJICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; IJI TPUHATUA

T'paMOTHBIX pCI_HeHI/Iﬁ HpO6J'IeM B CUTyaluAX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTH YMEHHS IJIAHUPOBATH M MPOBOJUTH XUMUYCCKUT
9KCIIEPUMEHT (IMIOJIyYeHHE U H3Y4YCHHE CBOWMCTB HEOPTraHUYECKUX H
OPraHWYECKUX BEUIECTB, KAYECTBEHHBIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KUCIOPOACOEPKAIMUX OPTaHUYECKUX BEIIECTB,
pelieHue  SKCHEpPUMEHTANbHBIX  3ajJad [0  PaclO3HABAHUIO
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB) C COOMIOJCHHEM MpPaBHII
Oe3omacHOro oOpamieHHs C  BeleCTBaMH U JaOOPaTOPHBIM
o0opynoBaHueM; (HOpMyIHpPOBaTh LIETU HCCIEIOBAHUS; MIPEICTABIATh
B pa3nUYHON (hopMe pe3yNibTaThl IKCIEPUMEHTA, aHAIM3HPOBATH U

OLICHUBATHb UX NOCTOBCPHOCTDH

CchopMHPOBaHHOCTH YMEHUS OCYILECTBIATH LI€JIEHANPABICHHBIN TOUCK
XUMHUYECKOW WHGPOpPMAllMM B PA3IUYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-Hay4yHas JIUTepaTypa, CpelICTBa MAacCOBOM MH(OpMAalUHU, CEThb
WnTepner u npyrue), KpUTHUECKH aAHAJIM3UPOBAaTh XHMHUYECKYIO
uHpOpMAIHIO, NepepadaThiBaTh €€ U UCIOJIB30BATH B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CchopMHpOBaHHOCTh yYMEHHMS HPOTHO3UPOBATh, AHAIU3UPOBATH MU
OLIEHMBaTh HMH(OPMALMIO C MO3UIMH HKOJIOrMYecKOod Oe30MacHOCTH
MOCTIe/ICTBUI OBITOBOI M MPOM3BOACTBEHHON NEATEILHOCTH YeJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; C(HOPMUPOBAHHOCTh YMEHUM
OCO3HaBaTb  ONACHOCTb  BO3ACHUCTBUS HA  JKUBBIE  OPraHU3MBbI
OIIPENIENIEHHBIX BEIIECTB, INOHMMAas CMBICH II0Ka3aTeNs NpeAeIbHON

)IOHYCTHMOﬁ KOHLOCHTpAIM, W TIOACHATHL Ha IpUMEpax CITOCOOBI



YMCHBIICHUS U TNPECAOTBpAIICHUA HUX BPEAHOIO BO3JCHUCTBHUS Ha

OpraHus3M 4€JI0BCKa



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D

IO XuMunumn
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUS
1 Teopernueckrie OCHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMeHHasi MOJIETb CTpOeHHs aroMma. Pacnpenenenue
JJIEKTPOHOB 10 JYHEPreTHYecKUM YpoBHsIM. Kitaccupukamus XHMHUECKHX
1.1 3neMeHTOB. OCOOEHHOCTH CTPOEHUSI IHEPIeTUYECKUX YPOBHEN aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE M BO30YKAEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KOH(I)I/II" ypauusa atoMa. Baneunrtnsie OJICKTPOHBI

[lepuonnueckass cucrema xumudeckux dieMeHtoB JI.MI. Menneneesa.
Ousnueckuit cmelca Ilepuonnueckoro 3axkona .M. Menneneesa. IIpuunnsl u
1.2 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JIEMEHTOB U HX COCIUHEHUH IO
nepuojaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB MPOCTHIX
BEILECTB, BOJOPOAHBIX COCIMHEHHM, BBICIIUX OKCUIOB U THAPOKCHIOB
1.3 BanentHoCTh. DnekTpooTpuniateabHOCTh. CTENEHb OKUCIIEHUS
Buabl xumMuueckoii cBsi3M (KOBaJIEeHTHAs, MOHHAS, METAJUTMYECKast, BOJOPO IHAS)
u  MexaHu3Mbl €€ oOpa3oBaHUs. MEXMOJIEKYJISIpHbIE B3aMMOACHCTBHSL.
1.4 BemecTtBa  MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOIO  CTPOCHHA.  THIIBI
KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBa BEIECTB OT TUIA

KPUCTAIUIMYECKOM PEIIETKH

Xumuyeckass — peakuus.  Knaccudukanus — XMMHUYECKMX — peakuuid B

Lo HEOPTaHWYECKON U OPraHUYeCKON XMMHH. 3aKOH COXPaHEHUSI MacChl BEILIECTB
1.6 CKOpoCTh peakIuy, e€ 3aBUCUMOCTh OT Pa3InIHBIX (PAaKTOPOB
1.7 TennoBsie 3¢ (HeKThl XUMUYECKUX peakinii. TepMoxuMudeckue ypaBHEHHS
18 OO6parumbie peakiud. XUMUYECKOe paBHOBecue. MaKTOphI, BIUSIONIME Ha
' cocrosiHue xumudeckoro pasHosecwus. [Ipunmumn Jle [llatense
DnexTponuTuueckas nucconuanus. CuibHbIe U cialbie 31MeKTponuThl. Cpena
1.9 BOJHBIX DPACTBOPOB BEUIECTB: KHCINas, HeWTpaibHas, IerouyHas. CTeneHb
JTUCCOIaIuu. Peakiiuy HOHHOTO 0OMeHa
110 IMaaponus coneii. MonHoe nmpousBeneHune Boibl. Bomopoauelil mokasarens (pH)
' pacTtBopa
CrnocoObl  BBIpOKEHHS  KOHIIEHTPAIlMHM  PacTBOPOB:  MaccoBas  JOJs
111 pPacTBOPEHHOTO BEIIECTBA, MOJISIPHAsl KOHICHTpanus. HachllieHHbIe |
HEHACBIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruapaTsl
112 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeeHre BelecTB B cpeiax ¢

Pa3HbIM 3HAYCHUCM pH MeTtoapl SJICKTPOHHOT'O Oananca



1.13

2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

3.4

3.5

3.6

DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH
OCHOBBI HECOPTaHUYECKON XUMUU

Knaccudukamms HEOPraHUYECKUX COCMHEHHIA. Howmenxknartypa

HCOPraHNYCCKUX BCIICCTB

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaldWi, KaJIbIIHH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, Meb) U UX coeauHeHui. OOmue

CIOCOOBI MOTYUYEHUS] METAJIJIOB

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TajlOT€HOB, CEpbI, a30Ta,
docdopa, yraeposa W KpeMHHUS) U HX COSAUHEHHH  (OKCHIOB,
KHCJIOPOJICOJIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHIA)

I'eneTnyeckas CBs3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIINX K

PAa3JIMIHBIM KilaCCaM

#HH#Par### nenTndukanys HECOPraHMIECKUX coeqnHeHnid. KauecTBeHHBIE

peaKIy Ha HEOPTaHMYECKHE BEIECTBA U HOHBI
OCHOBBI OPraHUYECKON XUMUHU

OcCHOBHbBIE TOJOXEHHUSI TEOPUUM XHUMHUYECKOTO CTPOCHUS OPraHu4YecKuX
coequHeHnii A.M. byTtiiepoBa. YTIIepOOHBIN CKENET OPraHNnYECKON MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3HM. S- U P-CBS3U. SP3-, SP2-, SP-rHOpHIU3aIUH
opbOutaneit aTOMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHus MoJiekyi. ['omonoru. ['omonorudeckuii psa. Mizomepus u usomepsl

[lonste o dyHxkuuoHanpHOW rpynme. OpueHTauuoHHBIE AP HEKThI

3aMECTUTEIIEN

[IpencraBnenne o kiaccUpUKAMM OPraHUYEcKUX BemecTB. HomeHkmaTypa
OpraHMYECKHUX COEJIMHEHUN (CHUcTeMaTHuecKas) M TPHUBHAJIbHbIE Ha3BaHMS

BAKHENIIMX NIPEACTABUTENIECH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOomHOpaAMKANBHBIA W HWOHHBIA MEXaHW3MbI peakuuu. I[loHsATHE O

Hyxseoduie u snexrpoduie. [Ipauno MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanbl. XUMHUYECKHE CBOMCTBA aJIKaHOB: TAJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIoKEHHE, KPEKUHI, u3oMepu3anusi, ropenue. [lomyuenue
ankaHoB. Lukmoankanpl. Crnenuduka CBONCTB IMKIOAJIKAHOB C MallbIM

pa3MepoM 1ukia. Peakiuyu npucoeIMHEHUS U PaIUKaIbHOTO 3aMEIICHUS

AnkeHbl. XUMHUECKUE CBOIMCTBA: PeaKlUU MPUCOEANHEHHs (IaJoreHUpOBaHKe,
TUAPUPOBAHUE, THIPOTralOTeHUPOBAaHNE, THIpaTallls), TOPEHUS, OKUCICHUS U
nojauMepu3anuy. [IpoMbIUIeHHBIE W J1a0OpaTOpHBIE CIIOCOOBI TOYYEHUS

AJIKCHOB



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

AnxanaueHbl. XMMHUYECKHE CBOMCTBA allkaJIMEHOB: PEAKIMU MPUCOSIUHECHHUS
(TugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHUs U nonuMepusanuu. [lodydyenue

aAJIKaIUCHOB

AnkuHbl. XMMHUYECKHE CBOMCTBA: peaKUU IPUCOETUHEHHS (TaJIOT€eHUPOBaHUE,
THJIPUPOBAHUE, THAPATALUS, THAPOTAIOTEHUPOBAHNE) KAaK CIOCO0 MOTyYSHHS
MIOJIMMEPOB U JIPYTUX IIOJE3HBIX MPOAYKTOB. Peakuuu 3amemeHus. I'openue
aleTUICHAa KAaK HMCTOYHHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM I CBApKu U

pe3ku MetasuioB. [IpuMenenue aneruiaeHa

Apenbl. XWMHYECKHE CBOWCTBAa O€H30J71a: pEaKIuH AIIEKTPOQUIBHOTO
3aMeNICHUs, MPUCOeANHEHUsT (TUIPUPOBAHKE, TaJOreHUpoBaHHe). Peakius
roperusi. OcoOEHHOCTH XUMUYECKUX CBOMCTB Tonyouna. [lomyuenue Gensona.
Oco0eHHOCTH XMMHMYECKHUX CBOWCTB cTHposa. llomumepusarus crupona.

Crioco0bI IIOJIYUCHHUA U IPUMECHCHUEC apOMATUUCCKHX YITIEBOJOPOJ0B

Crouptel. IlpenenbHble OJHOATOMHbBIC CIUPTHL. XHUMHUYECKHE CBOWCTBA!
B3aUMOJICICTBHE C HATpUEM KaK CIOCO0  YCTAHOBJICHHUS  HaTWYUS
TUAPOKCOTPYIINBI, €  TaJOr€HOBOJOPOJAaMH  KakK  CIOCO0  MOJy4YeHUs
pacTBOpUTENICl, BHYTPHU- M MEXMOJIEKYJsipHas Jeruapartauus. Peakuus
ropenus. [logyueHue sTaHoOJIa: peakiusl OpPOXKEHUS TIIFOKO3bI, THIpaTaIUs
STWJICHA. ODTWICHIJIMKOIh M TJHIEPUH KaK TMPEICTABUTEIN TPEIeTbHBIX

MHOI'0aTOMHBIX CITMPTOB

®enon. Xumuueckue cBOMCTBa (eHosa (peakiuu C HaTpueM, THIPOKCHIOM

Hatpusi, Opomom). [Tomyuenne peHona

Anpaeruipl. XUMHUYECKHUE CBOMCTBA MPEEIbHBIX alIbJIETHAOB: THAPUPOBAHUE;
KaueCTBEHHBIC pPEaKlMd Ha KapOOHWIBHYIO TpyIy (peakuus «cepeOpsHOoro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyyenue npenenbHbIX
albJACTUIOB: OKHCIIEHHWE CIHUPTOB, THIApATAIlUs aleTWIeHa. AIETOH Kak

MpEeaACTaBUTECIIbL KCTOHOB. OcobeHHoCTH pPC€aKu OKUCIICHHUA all€TOHA

KapOoHoBbIe KHCIOTHI. XMMHYECKHE CBOMCTBA MPENETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTM XWMHUYECKUX CBOMCTB MYpaBBUHOMN
kucnoTel. [lomydeHune mnpeaenbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIIOT:
OKHCJICHUE aJIKaHOB, QJKEHOB, MEPBUYHBIX CIUPTOB, aJbJICTUIO0B. Briciiue

OpeaACIIBHBIC U HEMTPEACIIbHBIC Kap6OHOBI)Ie KHUCJIIOTBI

Cnoxuble 3¢upsl U xupbl. CnocoObl MOJy4eHUs CIOXKHBIX 3(UPOB.
Obpatumocth peakuuu sTepudukanuu. [IpumeHeHHe CIOXHBIX 3(QUPOB B
NUIIEBOH 1 map(ioMepHOil MPOMBINUIEHHOCTH. JKUPBI Kak CI0XKHbIE d()UpPHI
IJIMIEpUHAa U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUECKHE CBOWCTBA >KHUPOB:

THAPUPOBAHUE, OKUCICHHUE. [ MIpONu3, WM OMBIJICHHUE, KHPOB KaK CIOCOO



3.15

3.16

3.17

3.18

3.19

3.20

4.1

4.2

4.3

IIPOMBIIIJICHHOTO ITOJIYUCHUA COJICH BBICIIHX Kap6OHOBbIX KUCIOT. MBII4 Kak

COJIM BBICHIHX Kap6OHOBBIX KHUCJIOT

XVMMUYECKHE CBOMCTBA IUIIOKO3BL: PEAKIMM C Y4YacTHEM CIUPTOBBIX H
QIBJICTUIHON TPYNIT U MOJIOYHOKHCIIOEe OpoxkeHne. [I[pumMeHeHune rimoKo3bl, e
3HAYCHUE B )KU3HEAEATEILHOCTU Opranus3ma. Jlucaxapuasl: caxaposa, MaJbTo3a.
BoccranasnuBaromue M HEBOCCTAaHABIIMBAINOLUE Aucaxapuiel. [uaponus
aucaxapunos. [lonucaxapuabl: kpaxmai, riukoreH. CTpoeHne MakpoMOJIEKY T
Kpaxmajla, TJIMKOT€Ha M Le/UIoNIo3bl. DU3HYECKHE CBOWCTBA Kpaxmana H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA Kpaxmajla: TUApPOJIN3, KadeCTBCHHAS
peakuus ¢ Hoa0M. XUMUYECKHAE CBOMCTBA LIEIUIFOIO03bl: THIPOIIU3, IIOIyYEHUE
3¢upoB 1nemwnonao3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

AMMHBI. AMHUHBI KaK OPraHUYECKHE OCHOBAHHUS: PEAKLUU C BOJOM, KUCIOTAMH,
peakuus TOpeHHsl. AHWIMH KakK MPEACTAaBUTEIb apOMaTUYECKUX aMHUHOB.
XUMHYECKUE CBOWCTBA aHWJIMHA: B3aMMOJCHCTBUE C KHUCIOTaMHu, OpOMHOMU
BOJOM, okucieHue. llomydyeHue aMUHOB aJIKWIMPOBAHUEM aMMHMaKa U

BOCCTAHOBJICHUEM HUTPOIIPONU3BOAHEBIX YITIEBOAOPOJ0B

AMUHOKHUCIOTBL U O€NKH. AMHUHOKHCIOTHI Kak aM(OTepHbIE OpraHHYecKHe
coemuaeHUs. OCHOBHBIE aMHHOKHCIIOTHI, OOpa3ytomniue Oenku. XUMHYECKHe
CBOICTBa OETKOB: TUAPOIIN3, IEHATYpAIlHs, KAYeCTBCHHBIE (IIBETHBIC) PEAKITHH

Ha OenKu

CtpoeHue U CTpyKTypa MOJMMEPOB. 3aBHCHUMOCTh CBOMCTB TOJHMMEPOB OT
cTpoeHHUsT MOoJieKyJ. OCHOBHBIE CHOCOOBI MONYYEHHUSI BBHICOKOMOJICKYIISIPHBIX
COEIMHEHUI: peakIuy moJuMepHu3aly 1 nonukonaeHcanuu. Knaccudukanus

BOJIOKOH
#H##Par### nenTudukanys opraHMuecKUX coequHeHn. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 Ha PaCllO3HABAHHE OPraHUYECKUX BEIIECTB
I'eHeTnueckas CBsA3b MEKy KJIaCCaMU OPTAHUYECKUX COCTMHEHUMN

XuMus 1 )KU3HDb

Xumusi B TOBCEeIHEBHOM >xku3HU. [lpaBuna OezomacHoi pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, CPEJICTBAMHU OBITOBON XUMUU

XHUMHS Y 310pOBbE. XUMHSI B MEJTULIUHE. XUMUS U CEITbCKOE XO3AMCTBO. XUMUS
B TIPOMBIIIIIEHHOCTH. XUMHUSI U SHEPreTUKA: IPUPOIHBIN U MOMYTHBIN HeTAHOM
ra3bl, UIX COCTaB 1 UcToib30BaHue. CoctaB HepTH U e€ mepepaboTka (IPUPOIHBIC
WCTOYHUKH yTJIEBOAOPOIOB)

XUMHUA U 3KOJIOTHS. XUMHUYECKOE 3arps3HEHUE OKPYXKAlolel Cpellbl U €ro

nocienctsust. OxpaHa rugpocgepsl, MOYBbl, aTMOChepbl, (GIopsl U (payHbI OT



4.4

5.1

5.2
5.3

5.4

5.5

5.6

o.7

5.8

XUMHYCCKOI'0 3arpsa3HCHUA. Hpo6neMa OTXO0A0B H MOOOYHBIX IMPpOAYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHHUKH DHECPIUH

OO61re npeacTaBieHUsl O MPOMBIIUIEHHBIX CIIOCO0aX MOJyYEeHUs XUMUYECKUX
BEIIIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHaKa, CEpHOM KUCIOTHI). UEpHas u
uBetHas ~ Metayryprusi. CTEKJI0 M CWJIMKaTHas  MPOMBILUIEHHOCTD.
[IpompiienHass  opranuyeckas xuMmusa. CpIpp€ I OpraHUYECKOU

MIPOMBIITUICHHOCTH
#HH##Par###Tunbl pacu€THBIX 3a/1a4

#H##Par#H##PacdéTpl Macchl BelIeCTBa WM 00BbEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YIACTBYIOIIUX B

peakLuy BEUIeCTB
#H##Par#H##PacuéTel TeroBoro 3 dexra peakuu
###Par###PacuéTel 00bEMHBIX OTHOIIECHUH I'a30B IIPU XUMUYECKUX PEAKLUAX

#i#Par###Pacuérel Macchl (00bEMa, KOTUYECTBA BEIIECTBA) IPOTYKTOB

pCaKknuun, €Cji OAHO U3 BCIICCTB JaHO B HU30BITKE (I/IMeeT HpI/IMeCI/I)

H#HH#Par####Pacu€Tsl MacCcOBOM WM 0OBEMHOM JTOJIM BBIX0/1a MIPOJIYKTA PEAKIIMHU

OT TCOPETUYCCKU BO3MOKHOI'O

#i##Par###Pacuérel Maccel (00bEMa, KOTUYECTBA BENIECTBA) MTPOYKTA
peakiMK, €CIIM OJIHO U3 BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHOMN
MaccOBOH J0Jei pacTBOPEHHOTO BEIIECTBA

#H##Par#H##PacdéTpl ¢ UCTIOJIb30BAaHUEM TTOHATUH «MacCOBast A0JISD», «MOJISPHAS
KOHIICHTPAIIUS, «PACTBOPUMOCTHY

#H##Par##HaxoxaeHrue MOJIEKyIIpHOM (OPMYIIBI OpraHUYECKOTO BEIIESCTBA
TI0 €T0 TUIOTHOCTH ¥ MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €70 COCTaB,

HJIN 110 TPOAYKTaM CTOpaHUA
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