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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpeHEro 001ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COQO), npencraBieHHbix B DenepalibHOM TOCYAapPCTBEHHOM 00Opa30BaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelibHBIX opraHuzanuax Poccuiickoit  ®Denepaiuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crpareruu passutus Bocriutanus B Poccuiickon @eneparuu Ha niepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust ywammuxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npodUILHOTO OOYy4YeHHS, MPU3BAaHO OOECIEYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKE JJIs
NPOJOJKEHU OOy4YeHHUs B OpraHu3auusax npodeccuoHalbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieHd, coaep:KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOyd4eHUs, BOCTUTAHUS U PA3BUTHS OOYyYaIOIMIUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax HWTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpejiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTNETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYaromerocs IO OCBOCHHIO
COJepKaHus IpeaMeTa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHusl.

B coorBerctBHM ¢ KoHuenryaiabHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUSs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUs HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJYYEHHSI XUMUYECKOTO 00pa30BaHus
B paMKax W3Y4YCHHsS CIEIUANbHBIX €CTECTBEHHO-HAYYHBIX W XUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBHOTO0 00pa30BaHus.
B sroli cBsi3u n3ydeHue npeaMera « XuMHs) OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacmmpeHre © yriayOJeHHe TEOPEeTUYECKOM | MPAKTUYECKOW TMOATOTOBKH
oOy4JaronmMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIMOJMYYeHHs XHMHUYECKOro oOpa3oBaHHs B
opranm3anusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO Kk TIaHUPYEMBIM pE3ysibTaTaM OCBOCHHS (enepanibHON
oOpazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YUCHUE TIPEAMETa
«XUMHUS» OPUEHTUPOBAHO TAK)KE HA PEIICHHE 3a7a4 BOCIUTAHUS U COIHAIBLHOTO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHMI palloHaIN3alii y4eOHOTO TpyJaa M OOOOIIEHHBIX CIOCOOOB
NEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS  YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeaeneHnn moaxoaoB K 0TOOPY U CTPYKTYPHOM



OpraHu3allid COJEPkKAaHUA 3THUX KypCOB B MPOrpaMMe IO XUMHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOIEHHOTO YpPOBHEHN
W3YUYEHHUS IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHUW [IOJy4YaeT OINpPEIEIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00BEM (DaKTOIOTHUECKOTO MaTepuaia.
Tak, Ha yriayOn€HHOM ypOBHE H3YyYEHHs MpeAMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUI O XMMHUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOIeHUs PeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTAX IIPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3ydyenne nepuoanyueckoro 3akoHa W llepmogmueckod CUCTEMBbl XUMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpOeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMHpOBaHHEM TPEJCTABICHUNA 00 DIEKTPOXMMHUYECKMX Mpoueccax |
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MTPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKLuu.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEPKaHUE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS U1 KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJIHEHUH K O0OImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIMSHUE CMEKHBIE IPEIMETBHI.

B conmepxanum mpeamera A KJIACCOB XMMHUKO-OMOJOTMYECKOTO Mpous
OONbIIMK yAENbHBIM BeC OyIeT UMETh opraHuyeckas xumus. B a3tom ciyuae
IPEIOCTABIISECTCS BO3MOXKHOCTH Il 0Oojiee OOCTOSITENIBHOTO PacCMOTPEHUS
XUMHUYECKON OpraHu3aluy KJIETKH KaK OMOJIOrMYeCKON CHUCTEMBI, B COCTaB KOTOPO
BXOJIST, K NPUMEPY, TaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, KakK JUIUIbI, OCJKH,
YIJIEBOJIBI, HYKJIEMHOBBIE KHCJIOTHI M apyrue. llpu sTomM 3HaHUsA O cocraBe u
CBOMCTBax NpPEICTAaBUTENIE OCHOBHBIX KJIACCOB OPIaHMYECKHX BEIIECTB CIIyXKaT
OCHOBOM JII1 UW3YyYEHHs CYIIHOCTH TpOIlecCOB (POTOCHHTE3a, JIbIXaHUS,
MULLIEBAPEHHUS.

B mmane ¢dopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHMSI
OOIIIEHAYYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX



3HAaHUM M3y4eHHE NpeaMera «XHUMHUs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha

MEXKTPEIMETHBIX CBSI3SIX C YUCOHBIMU MTPEIMETaMHU.

[Tpu n3yueHun yueOHOT0 MpeaAMeTa « XUMUs Ha YIIIyOJIEHHOM YPOBHE TaKKe,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 0a30BOM YPOBHE),
3a/laueil MEepBOCTEIIEHHON 3HAYMMOCTU SBJSIETCS (OPMHPOBAHWE OCHOB HAayKH
XHUMHH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOHN JeSTEIbHOCTH
YeJI0OBEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHhI. Perienne 3ol 3anaun Ha
yIIyONIEHHOM YypOBHE HU3YyYEHHs MpEeAMETa MPEANoiaracT peaan3aluio TaKhX

LejeH, Kak:

dbopMupoBaHUE TPEACTABICHUN: O MAaTEpUATIBHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil pojim B obOecrneueHuu
YCTOMYMBOIO  pa3BUTUsA  4YEJOBEYECTBA: B  pelieHuu  mpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHNHA HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIeYeHUU palMOHAIBHOTO MPHUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKE JKOJIOTUUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;
OCBOCHHUE CHCTEMbl 3HAHUM, JIGKAIIMX B OCHOBE XHMHUYECKOM
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEaKIUui, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINUX
Hay4HBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKMX 3HAHUU [JI1 OOBICHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpoOJeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIN3a U OLIEHKHU C MO3UIINHI DKOJIOTHUECKON 0€30IaCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIBHOCTH YeJIOBEeKa, CBA3AHHOW C
XUMUYECKUM TIPOU3BOICTBOM, UCTIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOneHre MpeCcTaBICHUI 0 HAyIHBIX METO/IaX MO3HAHMS, HEOOXOIMMBIX
JUIsL TIPUOOpETeHUs] YMEHUM OpHEHTHPOBATHCSI B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHMM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HU.



B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPETHEro oOlIero o0pa3oBaHUs NpPHU WU3YYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:

e BOCINHTAaHHE YOCKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAaUUMU K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAaHHMIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCIIOBUIO YCTIEIIHON MpodecCuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (opMupoBaHME YMEHHMIA W HABBHIKOB Pa3yMHOTO IPUPOJIOIOJIB30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HON DKOJIOTMYECKOMN AEATEIbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUSI XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpeaHero oo1iero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hefento), B 11 knacce — 102 gaca (3 yaca B HEZIEIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOPUAN3ALMHA ATOMHBIX OpOUTANIEN yriaepoa.
MexanuzMbl  00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
akuenTopHbli). Tumbl nepekppiBaHHs aTOMHBIX oOpOWTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opranndeckux coeauHenud A.M. Dbyrtnepoa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepusi. Buubl u3omMepuu: CTPYyKTypHas, HIpOCTPAHCTBEHHAS.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHbBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M WX IMpeBpalleHUil:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosoruueckuil psaj ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. Pu3nyecKue CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOMCTBA AaJKAaHOB: pPEAKUUM 3aMELICHUs, W30MEpHU3alluH,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS U XUMHUUYECKUX CBOMCTB MAJIBIX (IIMKIJIOMPONAH, IUKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AlIKEHOB, SP>-rubpyuIu3anus
aTOMHBIX opOuTanel yriaepoaa, o- U m-cBA3U. CTpPyKTypHas U reomMeTpudeckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu U okucinenus. 1lpasnino MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lomnmepuzanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA aJIKNHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
AJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJieKyIbl Oen3ona. dusmyeckne CBOWCTBA apeHOB. XHUMHYECCKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHBIC Ta3bl. HegTh u € nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJOr€HIPOU3BOJHBIE BOAHOTO M CIHMPTOBOTO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE aleTUIIEHa C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yTIepo/ia ¥ BOAOPOIa B OPTAaHUUECKUX BELIECTBAX, TOJIYUCHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, 03HaKoMJIeHHE ¢ KoJulekusmu «HepTts» u «Yromb», ¢ odpasnamu
IJ1aCTMAacC, KaydyyKOB M PE3UHbI, MOJEIMPOBAHUE MOJIEKY] YTIEBOAOPOAOB U
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U  kiaccupukanus. Dusumyeckue CBOWMCTBA  NpeneibHbIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIIUPTHI. [lelicTBHe 3TaHONa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TiuLEepuH. Duznueckue u
XUMHUYECKHE CBOMCTBA: PeaKlliy 3aMeIlleHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEAaKIUsl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBienne o MEXaHU3ME peaklnii HyKJIeo(pHIbHOTO 3amenieHus. [leiictBue Ha
opranu3sm yenoBeka. CriocoObl NOJMyYEHUs ¥ IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHME TUIAPOKCOTPYIIIBI U
OeHsonbpHOro siapa. dusmueckue cpoictBa (peHona. OCOOEHHOCTH XMMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrnocoObl osrydenus v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. (DU3WUECKHUE CBOWCTBA aJIbICTUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCIOThl. CIIOCOOBI TIOJTyYEHHUS ¥ PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIartypa. Pu3nyecKkue M XHMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOH M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO61as xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBimBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuibl. [ uapoans
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KaYyeCTBEHHAas PEeakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albAeTUlbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCHIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «Crouptel U (EHOMIBIY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHI».

A3oTcoaep:kalye OpraHnvecKne CoeTUHeHHUs.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOmas (opmyia, u3oMepus, HOMEHKIATypa U (U3UYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4eckoro psiga. CTpoeHue aHUIMHA.
B3aumHoe BiMsiHUE Tpynm aToMoB B MoJieKyse aHWiInHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAENbHBIE PEICTABUTENH O
AMUHOKHUCJIOT:  TJMIMH, adaHuH. @Ou3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHCHUM, peaKius TMOJUKOHICHCAIINA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pacTBopeHHe O€JIKOB B BOJIe, JeHaTypalus OCJKOB NpH HarpeBaHWU, IIBETHBIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKalle OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCTUHEHUI.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[TonmumepHbie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIUX B €r0 COCTaB, HAXO0XKIEHNUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIBI OPTaHMYECKOrO BEIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXnpeaMETHBIX CBSA3€H MPU U3YYEHUU OPTraHUYECKONW XUMHUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYIHBIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHHWE, OENKHU, VYIIEBOIbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.



Feorpa(bml: ITIOJIC3HBIC NMCKOIIAaCMBIC, TOIIJINBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKux 3JIeMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBa3b NMEPUOIUUECKOTO 3aKOHA U [lepHonUecKord CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BELIECTB MO TPYIIAM U llepruogaM. 3HaYEHUE NEPUOINUECKOTO
3akoHa J[.1. MeHnaeneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBaA3u. BoxopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanums XuMHUuecKUX peakiuidi B HEOPraHWYECKOH U OpraHuYeCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAaHEHUS W IMpEBpalleHUs
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiluu. XuMHUueckoe paBHoBecue. KoHcranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aropa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxxenne HemeTaiuioB B [leproin4eckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3NUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl NOMydYeHUs, (QHU3UUYECKHe Hu
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOMy4deHUS, (U3HYCCKUE H
xumuueckue cBoiictBa. @ochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BElIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtamwioB.  OOmue  crnocoOsl
MOJIyYeHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHHUU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMI: TToTy4YeHue, Gu3nyeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OOmasi XapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugapokcunl u conu xxene3a(ll) u xenesa(lll). IlonmydeHue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
n3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3YyYEeHHE KOJUIeKIMH «MeTamuibl W CIUIaBbl», B3aUMOJEHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.

XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHnH ITUIIEBOI OE€30IIaCHOCTH.



Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPENapaToB OBITOBOI XMMUU B TTOBCETHEBHOM )KU3HHU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MaCcCE WM 00bEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKLIUH BEUIECTB, MACChI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
PACTBOPEHHOIO BEMIECTBA, MACCOBOU JOJIM ¥ MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwwed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOILIMX €CTEeCTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHHA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ra3, (u3nuecKue
BEJIMYMHBI, IUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKPO3JIEMEHTBI, OCJIKU, XUPbI, YIJIEBOAbl, HYKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHUX
MpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITENFHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPENEIICHUIO; HATMYUEe MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OITBITA TO3HABATEILHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX W TO3HABATEIIbHBIX 33/1a4, BHIMOTHECHIUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTUUYECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEeIbHBIX MOTUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHAUBUIYATbHON TpPaeKTOPUHU
oOpazoBanus, Oyaymieli mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIWSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelieHus: BOMpOCOB PALIMOHATILHOTO TPUPOONOIb30BAHMUS;



AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMs PA3BUTOrO IKOJIOTMYECKOT0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMaHUA CHeUu(UKHM XUMUU KaK HAayKd, OCO3HaHMA €€ poilu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS] 00 OKpYXaroUIEM MHpE Kak O €IMHCTBE IPUPOAbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LUMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaJIbHOMW KyJbTYpbl, B pEIICHUU TJI00aIbHBIX MpPoOIEeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTU: T[OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMS! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpeIMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe JeiicTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATECIILHOCTH C MOCTABJICHHBIMU LIEISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIACCH(HUKAIMA BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMudeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKIIun
— TIPU PEIICHUN YYCOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSThH



Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XHUMHUYECKUX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHHUS W  TMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
000OIIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YyIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METO/I0B PEIICHHUS IPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3INuHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OIICHUBATh e JIOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHITh MEXIpeaAMeTHble ((pu3ndyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOI TeMBI B X0/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
b EeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHMSI, YMCHHUS U CIIOCOOBI JICHUCTBHI 110
OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUIbI IEATEIHHOCTH I10
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHWIO 3HAaHWUH B Pa3IMYHBIX YUYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaX<aroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOM O€30I1aCHOCTH, B Pa3BUTHM MEAULMHBI, CO3JaHUM HOBBIX MATEpPHAJIOB,



HOBBIX VCTOYHHUKOB SHEPIUH, B o0ecrnieueHnn paIMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIus AaTOMHBIX OpOuTaneil, HOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M HPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TMPU XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBIM 3dekTsl, opuentantsl | u |l pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIIa, TEpepadOTKU HEDTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBISABIATH XapaKTepHbIC MPHU3HAKK TIOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMUS
AJIEKTPOHHOIO 0ajaHca »JTUX peaKUuil, peakuuil HOHHOro oOOMEHa MyTEM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh MU3YYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITWJICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHUE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
opranuyeckux BeuiectB A. M. BytnepoBa it 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHUYECKUX BEILECTB: aIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNnKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HUMH  ypaBHEHUSAMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(OPMUPOBAHHOCTH BIJIAJICHUSI CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYyYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliy MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMATHU3AIUIO,



BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKInii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpMUPOBAHHOCTH YMEHUM: MPOBOUTH PACUETHI IO XUMUYECKUM (HOopMyTiaM
U YpPaBHEHUSM XHMHYECKUX PEAKIUH C HCIOJb30BaHHEM (DH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX BJIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C MepepadOoTKOM BEIIECTB,
WCII0JIb30BATh MOJYUYCHHBIE 3HAHUS /I IPUHITHUS TPAMOTHBIX PEIICHHUM MpoOemM
B CUTYallUsIX, CB3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHMYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpamieHusi ¢ BelleCTBaMU U JIA0OPATOPHBIM OOOpPYAOBAHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JIE€ATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3I0POBBS, OKPYXKArOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUH: OCYLIECTBIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B Pa3IMYHbIX UICTOUYHUKAX (HAy4YHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, epepadbaThiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEIICHUU MPoOJIeM AKOJOTHMYECKOM, DHEPreTUUeCKON M IHIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 000J10YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMsS aTOMHBIX OpOWTaliel, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsE JUCCOIMAIIMS, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUs DJIEKTPOJUTHUECKON TUCCOIMALNU, TMEPUOANUYCCKUMA
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUSI, JIEKAIUE B OCHOBE TOHUMAHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUS, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIIECTB B OBITY M MPAKTUYECKOW JMESITEIILHOCTH YeNIOBEKa, OOIMUX HAyYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OpPMHPOBAHHOCTh YMEHHSI MCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUYECKOWU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHWYECKOM CBSI3M W TUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyroummx BELIECTB, TEIJIOBOMY 3(PQEKTy peakih, U3MEHEHHIO CTEleHEen
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MEPUOIUUECKOro 3akoHa JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuonnueckoit  cucremsl  J[.MI.  MeHneneeBa,  uCOOJb3ysh  TMOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuommnueckou cucremsr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIHUIA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajlaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HPOTEKaHUs
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAILHOM HUCCIEIOBAaHUU BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHON CTEMEeHbI0 JUCCOLMAalMU; Macchl (00bEMa, KOJMYECTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIIEHU ra3oB;

Cc(OPMUPOBAHHOCTh YMEHHUI: CAaMOCTOSITENIbHO IUIAHUPOBATH M MPOBOAUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3nMyHbBIX  (PaKTOpOB HA CKOPOCTb XHMHMUYECKOM  peakluu, perieHue
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LEIb UCCIEI0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dopMe  pe3ynbTaThl 3KCHEPUMEHTAa, AaHAJIU3MPOBaTh U  OLIEHMBATh  MX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OMBITOB, 3KOJIOTUYECKHU 1€JIeCO00Pa3HOTO TMOBEACHUS B OBITY U TPYJIOBOH
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOi uHpopMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 Hemerannsl 31 1 3 https://m.eds00.ru/9NCC2YQRJ
2.2 Mertasisl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Paznen 3. Xumus 4 :Ku3Hb
M . X
3.1 CTOADT HOSHATIDE B XU MM 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro mo pasneny 9
OBULIEE KOJIMYECTBO YACOB I10 102 4 8
[MPOI'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN

https://m.edsoo.ru/48G4H34K4

DJNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BasneHTHbIe BO3MOXHOCTH
aToMma yriaepoja

https://m.edso0.ru/ODI6T8LIR

XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH

https://m.edso00.ru/C42CCDY5S

Teopus crpoenus
OPraHNYeCKUX COCTUHEHUHN A.
M. bytieposa

https://m.edsoo.ru/MIAFQ4PQ0O

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHASI.
OnekTpoHHBIE 3P PEKTH B

https://m.edso0.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

MOJIEKYJIaX OpraHuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U
cucTeMaTuyeckas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakiuii B
OpraHN4YeCKON XUMHH

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/M5DJY MP9M

https://m.edsoo.ru/SKOA3EB67

10

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmas popmyna,
HOMEHKJIaTypa U U30Mepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

du3znuecknue U XUMHUECKHIE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/SHWFWZ174

https://m.edso00.ru/GV8LNQJ3X

11

HaxoxxneHnue aikaHoB B
npupojie. CriocoOb! MOTyIeHHS
Y TIPUMEHEHNE aJTKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{ukmoankaHbl: 00IIast
dhopmyna, HOMEHKIATypa 1
n3oMepusi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKIX
CBOMCTB, CITOCOOBI TMOTyYCHHUS
U IPUMEHEHUE

https://m.edso0.ru/Q4B59001A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

14

15

16

Pemrenne pacuy€THbIX 3a1a4 HA
oTmpeIeIICHUE MOJICKYIIIPHOM
(hopMyJIBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
ATOMOB BJIEMEHTOB, BXOIIIIHNX
B ero cocTtaB. CucreMaTH3aIus
1 000011IeHIE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTHYECKUH P,
oburast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHs AJTKEHOB

duznueckue 1 XUMUYECKHE
CBONCTBA alnkeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObl mostyueHust u
NPUMEHEHHE aJTIKEHOB

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edsoo.ru/6 XZHRIRTW

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTnueckast padora Ne 1 o
teme "[lonyuenue sTriieHa U
W3y4YEHHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

19

Pemenue pacu€THpIx 3a1a4 Ha
OTpEIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

AnKaaMeHbl: CONPsKEHHBIE,

W30JIMpPOBaHHbIE,
KYMYJIUPOBaHHBIE.

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

20

21

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX JTUEHOB

CrniocoOsl mostyueHus: u
MIPUMEHEHUE aJIKaIUEeHOB

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

22

23

AJNKUHBI: TOMOJIOTHYSCKHI
psia, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hu3nvecKue
CBOMCTBa

XUMHUYECKHE CBOUCTBA
aJIKMHOB

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7AO03SUC

24

25

26

KauecTBenHsble peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl mostyueHust u
IIPUMEHEHNE AJIKUHOB

Pemenue 3agayd: pacu€rsl 1o

YPAaBHEHUIO XUMUYECKON
peakuuu

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

27

Cucrematusanusa 1 0000IIeHne
3HAaHWH I10 TeMeE

https://m.edsoo.ru/19DNOP1NS8

28

ApEeHbI: TOMOJIOTHYECKUN PSI,
obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE

https://m.edsoo.ru/\WNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

MoJIeKyJ1 O€H30J1a B TOTyoJIa,
uX (pU3NYECKHE CBOWCTBA

29

30

31

XUMHYECKUE CBOMCTBA aPEHOB:
peaKiy 3aMeIeHUs
XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOIOB OEH301a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUPOJIa

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BEILECTBA

https://m.edso0.ru/QFKSRGCXW

33

34

35

CrniocoOsl mostyueHus u
MIPUMEHEHHE apEeHOB

I'enetnyeckas CBS3b MEKAY
Pa3TUYHBIMH KJIaccaMu
YII€BOJOPOIOB

Pacuérel o ypaBHEeHUAM
XUMHUYECKUX PEaKIIUH.
CucreMaru3anus u 0000IIeHHE
3HAHUH T10 TeMe

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo0.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsiii ra3. [lomyTHeie
He(TSIHbBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenue

https://m.edso00.ru/ORE9Y2CYG



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

MPOAYKTOB MepepabOTKH
HedtH

39

40

41

42

43

['enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB
["anorenonpousBoHbIE
YIJI€BOJOPOOB: 3JIEKTPOHHOE
CTPOCHUE; PEAKIUU 3aMEILCHUS
rajoreHa

JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIATAJIONCHAIIKAHOB C MarHueM
U [IUHKOM

CucreMaru3anus 1 0000IIeHHE
3HaHUH 110 paslueny
"Yranesonopoast”
KonTponbHas pabota mo Teme
"Yranesonopoast”

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OJHOATOMHBIE
CIIHPTHI: TOMOJOTHYECKHH P,
obmas popmysa, CTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOMCTBA

https://m.edsoo.ru/I9INSKPMLB

45

XUMHYECKHAE CBOMCTBA
Hpe;[eanHx OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosryueHust u
HPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

IIpocteie 3¢upsr:
HOMEHKJIATypa u U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHsble€ CIIMPTHI:
STUJICHIIIMKOJIb U TIIMLEPHH,
uX (pU3UYECKHe U XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/KMYAEG5AX

49

50

51

CriocoObl nostyueHus u
MIPUMEHEHNE MHOTOaTOMHBIX
CIUPTOB

@DeHOI: CTPOCHUE MOJIEKYJIBI,
¢du3nyeckre CBONUCTBA.
TokcuuHocTs (heHoNa

XumMuyeckue cBoiicTBa (heHoa

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

CrniocoOsl mostyueHus u
npuMeHeHue (heHosna

[TpakTuyeckas pabora Ne 2.
Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benonsr"

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/60B9BOAKU

https://m.edso0.ru/SHIGNHMGK

https://m.edso0.ru/J7BOQOWB6

55

ANbIeruasl ¥ KETOHBI:
AJICKTPOHHOE CTPOCHUE

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHWIILHOM TPYIIIIHI;
TOMOJIOTUYECKHE Psi/IbI, O0IIast
bopmya, uzomepus u
HOMECHKJIaTypa

56

AJbIerupl ¥ KETOHBI:
¢du3nveckre CBONCTBA;
peaKkLuy PUCOCAUHEHHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

59

Peakuuu okucieHus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

OITHOOCHOBHBIE TIpENIEIIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYII

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckue cBOcTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHYECKHUE CBOMCTBA
MpeieIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

Oco0OEHHOCTH CBOWCTB:
HereHeHBHLIX H

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

64

apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeH BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

66

67

CriocoObl mostyueHus u
pUMeHeHHe KapOOHOBBIX
KHCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psifl, 0Ommas
dhopmyna, uzomepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
CBOMCTBa 3(UpOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

68

69

Pemenue pacu€THpIxX 3a1a4: 110
YPAaBHEHUIO XUMHYECKON
peaxkuuu, Ha ONpeeIICHNue
MOJIEKYJISIPHOM (hOpMYIIBI
OpPraHUYECKOT0 BEIIECTBA
[IpakTuueckas padora Ne 3.
Pemenue skcriepuMeHTaIbHBIX
3agau no Teme "KapOoHoBbIe
KuCA0ThL. CroxxHbIe 3¢ups"

https://m.edso0.ru/K51200HVD

https://m.edso00.ru/OGEJG1Z6Q

70

Kupsr: ctpoenue, puzndeckue
Y XMMHYECKHE CBOMCTBA
(runpoinus)

https://m.edsoo.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KUPOB,
COJIepIKAIINX OCTATKH
HETPeICIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoje

https://m.edsoo.ru/HAIOMQY A6

72

Mbl1a KaK COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX
Morotiee neiicrue. [lonstue o
CHHTETHYECKUX MOFOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPIKAIINX
OpraHUYECKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

75

76

77

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUN

Cucremaruzanus 1 00001eHne
3HAHUH 10 TEME

OOw1ast xapakTepUCTHKA
YTJIEBO/IOB M KilaccuuKanus
yIIA€BOJIOB (MOHO-, TU- U
noJIucaxapu/ibl)
Mounocaxapubl: puznueckue
CBOWCTBA U HAXOXKJCHHE B
pupoe

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WMS8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHne rroKo3sl, e€
3HAYECHUE B
KHU3HEICATCIBHOCTH
Opranmsma

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3ndecKue u
XMMHUYECKHE CBOWCTBA,
IpUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

82

83

[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

Perrenue pacueTHBIX 3aa4 Ha
oIpeieIeHUE OJIU BBIXO/1a
MPOAYKTA PEaKIK OT
TEOPETUYCCKH BO3MOKHOTO
CucremMatu3anys 1 00001IeHNe
3HaHWI 10 pa3aeny

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

KonTponbHas pabota no teme
"Kucnoponconep:xaiue
OpraHu4ecKue coeAuHeHus"

https://m.eds00.ru/40ZT3216M

85

AMUHBIL: KJTaccuuKanms,
CTPOEHHE MOJICKYJI, 001IIast
dhopmyna, nzomepus,
HOMEHKJIaTypa U GU3HUYECKUE
CBONCTBA

https://m.eds00.ru/64T9T10Z2V

86

XHUMUYECKUE CBOKCTBA
anuaTHIECKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

https://m.edso0.ru/FRTQ7TUDA

88

CriocoObI mosryueHust u
IpUMEHEHHE alTn(aTHIECKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHMHOKHCIIOTBI:
HOMCHKIJIaTypa U U30OMCpUs,
¢busnveckne CBONCTBA.
OT)IGJ'H)HI)IC npeacTaBuTCIIN O~
AMUHOKHCJIOT

https://m.edsoo.ru/RQIQFGFVC

90

XUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUCHHUE
amuHoKucJIoT. CUHTE3 U
THJIPOJTU3 TICTITHIOB

https://m.edsoo.ru/I16QZ981XZ

91

92

benku kak npupoHbIe
MIOJINMEPBL; CTPYKTYPBI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

https://m.edso0.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

93

A3oTcoaepkalime
FeTepOHI/IKJ'II/I‘—IeCKI/Ie
coeguHeHus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib

https://m.eds00.ru/6 A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3a/a4 1o Teme
"A3oTcoaepkaiiue
OpraHu4ecKue coeAuHeHus"

https://m.edso0.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas pabora Ne 5.
Pemenue skcniepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue
OpraHNYeCKUX COCTUHECHUI"

https://m.eds00.ru/4AGSLO35TE

96

KonrponsHas pabora o teme
"A3oTcoaepkaiiue
OpraHUYeCKUe COeTUHEHU"

https://m.eds00.ru/R69Q6G80OU

97

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH U METOIbBI UX
CHUHTE3a —IOJIMMEPU3ALUs U
MMOJIMKOHICH CaIlHs

https://m.edso0.ru/7SVOS1I0N

98

99

100

101

[lmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTYpaJbHbBIN
CUHTETUYECKUE KayUyKH.
Pesnna

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepBI
CIICIHUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 mo TeMe "Pacno3HaBanue
IUIACTMACC U BOJOKOH"

https://m.edsoo.ru/IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

https://m.edsoo.ru/DOOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

102

O0001IeHe B CUCTEMATH3 Al
M3y4E€HHOTO MaTepHuaa 1mo
TeMe "BbICOKOMOTIEKYIIIpHBIE
coeauHeHu"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
Xumuyeckui anement. M30Tomnst
CtpoeHue 3NIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
qrcna
Krnaccudukanus XuMuueckux

3 3JIEMEHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AJIEMEHTHI)
Pacnipenenenue 351eKTpoHOB 11O

4 PEACIICHIE SJCKTPOHOB I 1 https://m.eds00.ru/HNSVIRET2
aTOMHBIM OpOUTaISIM
DNeKTpOHHbIE KOHPUTypaluu

) aTOMOB 3JIEMEHTOB B OCHOBHOM 1 https://m.eds00.ru/56M011PUG
1 BO30Y)XJIEHHOM COCTOSTHUHU
DJeKTpOHHBIE KOH(PUTypaIuu

6 HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEeKTpOOTPULIATETbHOCTh
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX 3emeHToB /I, U.

7 A 1 https://m.edso0.ru/RRTS1FRBD

Menpeneesa, cBS3b €
COBPEMEHHOU TEOPUEN CTPOECHUS
aTOMOB



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYIIIaM
U TIepuoIam

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHY MABMC

10

Bunn XuMu4ecKkou CBSI3H.
MexaHu3mMbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMoneKysapHbIe
B3aHUMOJICHCTBHS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

14

BemectBa MonekynaspHOro u
HEMOJIEKYJIIPHOTO CTPOCHHSL.
Tunsl KpUCTATITUUECKUX
pPEILIETOK ¥ CBOMCTBA BEILIECTB
IlonsTEe 0 nUCHIEPCHBIX

cucremax. [IpencraBnenue o
KOJUIOUTHBIX PacTBOpPax

https://m.edso0.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMIO



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

HcrrHHbIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObI BBIpaXKeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agau c
HCIIOJIL30BAaHUEM ITOHSATHI
""MaccoBasi 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAsA

KOHIIEHTpanus"

https://m.edso0.ru/9YYG9X6FN

18

19

Knaccudukanms n
HOMEHKJIATYpa HEOPTaHUUECKUX
BEIECTB

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

20

21

KonTponbHas padora no temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
Menneneesa", "Ctpoenue
BemecTBa. MHOTrooOpasue
BelecTs"

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXpAaHEHHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZM8REE



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

22

23

24

25

TemnoBbie 3¢ dexThI
XUMHUYECKUX PEAKLUN.
Tepmoxumuyeckre ypaBHECHHS

Brrancnenus no YpaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u

TCPMOXUMHNYCCKUM YPABHCHHUAM

CKOpOCTh XMMUYECKOH peakuuu,

€€ 3aBUCUMOCTD OT Pa3IUYHbIX
¢dakropoB. Katanus u
KaTaJan3aTophl

['oMoreHHbIe U reTepOreHHbIE
peakuuu

https://m.edso0.ru/9TSXHFMT4

https://m.edsoo.ru/V5WAVUX0H

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

26

[IpakTnueckas padora Ne 1 o
teMe "BrusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

https://m.eds00.ru/NGQO5JTY7

27

28

29

ObpaTtumble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOe
paBHOBECHE

IIpakTuyeckas padora Ne 2 o
TeMe "BinsiHue pa3nuyHbIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUS"

DNEeKTPOIUTHYECKAS
nucconuanusa. CUIbHBIE U

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

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



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

ciabbie eKTponuThl. CTerneHb
JMCCOIUALINH

30

HNonHoe npousseneHue BOBL.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii nokasarens (pH)
pacTtBopa

https://m.edsoo0.ru/7S6FENI1YU

31

32

33

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKNE B PACTBOPAX
3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o
Teme "XUMHUUYECKHE PEeaKIuU B
pacTBOpax 3JAEKTPOJIUTOB"

OKuCIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.
Baxneinine OKUCIUTEIN U
BOCCTAaHOBHUTEIH

https://m.edsoo.ru/LSHMAMHLJ

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQA7THSZT

34

MeTo/1 37EKTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

36

DNEeKTPOJIN3 PACTBOPOB U
pacIyIaBoB BEIIECTB
Pemenwnie 3anay pa3nuvHbIX
THUIIOB

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3agad pa3nnuHbIX
TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremaruzamus 1 00001eHne
3HaHUHU 110 TeMe "XUMHUYECKHE
peakuun"

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

KonrponsHas pabora o Teme
"Xumuueckue peakiuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX djieMeHToR /1. .
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS UX aTOMOB.
dusnueckue cBoicTBa
HEMETAJIJIOB

https://m.edso0.ru/S2T11G534

41

Annotponus HeMETauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)

https://m.edsoo.ru/DKHVETX6S

42

43

44

45

Bonopoa: nonyuenue,
(bu3UYeCcKre U XUMHUYECKUE
cBoucTBa. ['mapuael

I"anoreHsl: HaX0X/IEHHUE B
IpUPOJIE, CIOCOOBI MOTYUYEHUH,
(1)I/ISI/I‘I€CKI/IG U XUMHNYECKHEC
CBOMCTBA

l'anorenoBoopoabI.
Baxneiimue
KHCJIOPOJICOAEpIKALIUE
COCTMHECHHUS TAJIOTCHOB
JlaGopaTopHsble u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJTYYEHUS TAJIOT€HOB.
[IpuMeHeHne ranoreHoB 1 ux
COCTUHEHUN

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo0.ru/SESM200XI

https://m.edsoo.ru/FWWHG6A36J

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

[TpakTuyeckas pabora Ne 4.
Pemenue sxkciepuMeHTAIbHBIX
3agad4 no reme "l"anorednr"”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XuMuyeckue cBorctpa. O30H.
[Ipumenenue kucnopoaa u
030Ha

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

48

49

50

Okcuabl ¥ TEPOKCHUIBI

Pemenue 3amau Pa3INIHbIX
THUIIOB

Cepa: HaX0XJICHUE B IPUPO/IE,
COCOOBI OTYYEHUS,
bu3nUecKre 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo0.ru/Q8L50HZYY

https://m.edso0.ru/3JASEFNQOK

51

CepoBonoponi, Cyabpuabl

https://m.edsoo.ru/PMO9PHT23

52

53

54

Kucnopoaconepxkaiue
coenuHeHus cepbl. OCOOCHHOCTH
CBOMCTB CEPHOM KHCIIOTHI

ITpakTuyeckas pabora Ne 5.
Pemienue skcrnepuMeHTaIbHBIX
3anau o teme "Cepa u eé
coenuuenus"

A30T: HaX0X/IeHUE B IPUPO/IE,
CTOCOOBI OTYYEHUS,
(bu3nUecKre U XUMHUYIECKHE
CBOMCTBAa. AMMMAK, HUTPUJIbI

https://m.edso0.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://m.eds00.ru/271860BC3

56

IIpuMeHeHue a301a U ero
COeMHEHUI. A30THBIE
ynoopeHus

https://m.edsoo.ru/MO1P0340QF

57

docdop: HAXOKICHHE B
MIPUPO/IE, CIOCOOBI MOTYYEHUS,
(bHSI/I‘IeCKI/Ie U XUMHUYCCKHUC
cBoricTBa. @ochuast u hochun

https://m.edso0.ru/PXZ01Z20QS0

58

59

60

61

Oxcunsl hocdopa,
dhochopcoaepxkaiire KUCIOTHI.
Comu dhochopHON KHCIIOTHI

[Tpumenenue dhocdopa u ero
coeauHenuil. @ochopHbie
ynoopeHus

ITpakTruyeckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3amad o reme "A3ot u dpocdop
U UX COeqUHEHU"

VYraepoa: HaXOXJIEHHE B
MIPUPOJIC, ATIOTPOIIHBIE
Moaudukanum; GU3ndecKue u
XAMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edso00.ru/00ZT28DNQ

https://m.edsoo0.ru/99E3JYYTM

https://m.eds00.ru/97LCBYXY2

https://m.edsoo.ru/IWDS30OTDR

62

Oxcun yranepona(ll), oxcun
yraepoaa(lV), yronpnas
KHUCJIOTa U €€ COJIN

https://m.edsoo.ru/6DLNT13TE



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE

63

Pewenne 3anau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/PQWKCINJIX

64

KpemHuuii: HaxoxXaeHUE B
PUPOJIE, CIIOCOOBI MOTYUYEHUS,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

66

Oxcup kpemuus(1V),
KpPEMHHEBasi KMUCIIOTa, CHJIUKATHI
[IpuMeHeHne KpeMHHS U €T0
coenuHennii. CTEKIIO, €eTo
MOJIy4eHUe, BUIBI CTEKIIa

https://m.edso0.ru/NTQOS329K

https://m.edso00.ru/IXJ00600T

67

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.eds00.ru/S5319XD1S

68

69

Cucrematuzanusa 1 0000IIeHne
3HaHu# 1o Teme "Hemeramnber"

KonTponbHas pabota mo Teme
"HemeTtamasr"

https://m.eds00.ru/QCSGMOTFS

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yabTaToB
KOHTpPOJIBbHON paboTHI,
KOPPEKIHs OINO0K

https://m.edsoo.ru/LAOAONSJ7

71

[Tonoxxenne MeTaJIOB B
[Tepuonnueckoit cucreme
XUMHUYCCKUX DJICMCHTOB.
OcoOeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
MECTaJIJIOB

https://m.edsoo.ru/57FR910P1



https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHue
METaJIJIOB B OBITY U TEXHUKE

https://m.edsoo0.ru/ICNOR6AKW

73

74

75

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3ana4 pa3nu4HbIX
THUIIOB
DNEeKTPOXUMUYECKUN P

HarnpsbKkeHui MetauioB. O0mue
CHOCOOBI MOTYyYEHUS] METAILIOB

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

76

77

OO01mmas xapakTepucTHKa
MeTaiioB |A-rpymbl
IIeprnonnueckoii cUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nmony4yeHnue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BEIIECTB U UX COCIUHEHNNU

OO01mas xapakTepucThKa
MmetauioB ||A-rpymnmbl
[Iepuonnueckoii cucTeMsl
XUMHUYECKHX JJIEMEHTOB.
Maruuii 1 KaJIbLIUi: MOJTy4YEHHE,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEIIECTB U UX COSIUHECHUN

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY

78

JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

79

AIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJIBQ6

80

AmMpoTepHbIe CBOIICTBA OKCHIA
U TUAPOKCHUIA AITFOMUHUS,
THJIPOKCOKOMITIEKCHI
ATIOMHHUS, UX TIPUMEHCHHE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

85

Pemenne 3amau pa3inu4HbIX
TUIIOB

[IpakTuueckas padorta Ne 7.
Pemrenue skcnepuMeHTaIbHBIX
3a7ad4 1o teme "MeTaiibl
IJIaBHBIX noArpynm"

OO1m1ast xapakTepUCTHKA
METaJUIOB MOOOYHBIX NOATPYII
(B-rpynm) Ilepnoanueckoii
CHCTEMbl XUMUYECKHUX
3JIEMEHTOB

du3znuecknue U XUMHUUECKHIE
CBOMCTBa XpoMa U €ro
COCHHHCHHﬁ, HUX NPUMCHCHUC

Baxneimue coeTmHEHNS

MapraHmga. HepMaHraHaT Kaius,
€ro OKHCIUTEIbHBIC CBOMCTBA

https://m.eds00.ru/ZCTJX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

86

(DI/ISI/I‘—IGCKI/IG U XUMHUYCCKUEC
CBOMCTBA eJIe3a U eTo
coegunenuit. [lonyuenue n
MIPUMEHEHHUE CILJIABOB XKeje3a

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

87

dusnueckue U XUMUICCKUE
CBOIiCTBa MEIU U €8
COCAMHEHHH, UX MPUMEHEHUE

https://m.edso0.ru/GET2L9K3X

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COEAMHEHUH, UX IPUMEHEHHUE.
['upOKCOKOMILIEKCHI IMHKA

https://m.edsoo.ru/O4C50QKBEJ

89

[IpaxTuueckas padora Ne 8.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "Mertasuibl
mo0OYHBIX oArpym"

https://m.edsoo.ru/BAJAYWS82G

90

91

Pemenue 3amau Pa3INIHbIX
THUIIOB

O0001IeHYE U CUCTEMAaTU3 AU

M3yYEHHOTO MaTepHalia 1o Teme
"Mertamuipr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas pabota no teme
"Meramib"

https://m.edsoo.ru/4Z62\VV30B1

93

94

AHanu3 pe3yabTaToB
KOHTPOJIBbHON paloTHI,
KOppEeKIHs OIIMO0K

Pone xumuu B o0ecrieueHun
YCTOMYUBOIO pa3BUTHUS
yenoBeuecTBa. IloHsaTue o
HaquBIX METOodax
HCCIICTOBAHNS BEIIECTB

https://m.eds00.ru/KGZODOKTT

https://m.eds00.ru/SSTS5RWKS8

95

Hayunsle npuHIUIIBL
OpraHu3aluy XUMHYECKOIO

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

npou3BojicTBa. [IpoMbliiieHHBIE
CIOCOOBI MOTyYEHUS
Ba)KHEHIIINX BEIIECTB

96

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollel CpeJibl U €ro
IIOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

98

XUMHUS U 310pOBbE YETIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B

o0ecIieueHnu MUILEBOU
0€30I1aCHOCTH

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

99

KocmeTnueckue u
nap@roMepHbIe CpeCTBa.
BriToBasg xumng

https://m.edsoo.ru/0\VV85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKILIMOHHBIE MaTePHAIIbI

https://m.edso0.ru/5FX2N2T3J

101

102

XUMHSA B CEITBCKOM XO3SICTBE.
Opranuveckre 1 MUHEPATHHBIC
ynoOpeHust

CucremMatusamnus 1 0000I1IeHNE
3HAHUH T10 TeMe

https://m.edsoo.ru/YY395R0QAJ

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAsT 000JI0YKa artoma, S-, p-, O-dyeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLUsSL
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YTIIICPOIHBIH
CKeNeT, (DyHKIMOHAJIbHAs TIpyMIa, paJukan, H30Mepbl, CTPYKTypHas
dopmyna, wu3omepuss (CTpyKTypHas, TreomeTrpuueckas  (Luc-,
TPAHCU30MEPHs), TOMOJOTHUYECKHI pPsii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHMsI, ONOIOTUYECKN aKTHBHbIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, oOpaTuMele U HEOOpAaTUMBIE), PACTBOP, IEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHYECKAass  JUCCOIMANNs,  CTETCHb
JIMCCOLIMANINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHUS OPTaHHYECKHX
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaAHUS, JIeKAIIME B OCHOBE TOHUMAHUSI MPUUYMHHOCTUA U CUCTEMHOCTH
XMMHUYECKUX SIBJICHUM, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

NpeaACTaBJICHUA 0 MCXaHUu3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

YeJI0BEKa
o011e HayYyHbIe TPUHIUIBI XMMUYECKOTO TPOM3BOJICTBA (HA MIpUMEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, NepepadOTKu

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE TMOHSATHUS MPH ONUCAHWH CTPOCHUS H
CBOMCTB HEOPIaHUYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAIBHOTO CAWHCTBA MHpPa

CdopMHpPOBaHHOCTh YMEHUS UCITOJIH30BAT:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOIr'o COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJIeHUs (OpPMYN HEOPTraHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEIECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4cCKrUE BCIICCTBA, CAaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIECTB,
TermioBoMy 3(PQeKTy peakmuu, W3MEHEHHIO CTETNEeHEH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTar3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) W HOHOB

XUMHYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepuogmyeckoil cucTembl




J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii MOCPEIICTBOM
COCTABJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEaKIuit

YpaBHEHHsI PEaKIUil pa3IMYHBIX THUIIOB; TIOJHBIE U COKPAIIEHHBIC
YpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUSA, IPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BIIHUSHUS aTOMOB U
IpyII aToOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH peanuzanuu

Pa3IMYHBIX MEXaHU3MOB IIPOTCKAHHUA peaKHI/II\/JI

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpynmnaM CcoeIuHEHUH (MpOCThlE BEUIECTBA, OKCHJbI, THIAPOKCUIBI,
COJIM; YTJIEBOAOPO/IbI, POCThIE 3PUPBI, CIUPTHI, (PEHOIIBI, alTbAETHIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHI M0 XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOJTMYECTBa BELIECTBA) MPOJYKTa PEAKLIUH, €CIIA OJTHO
U3 HCXOAHBIX BEILIECTB JaHO B BUJE pacTBOpa C OIPEAEIEHHON
MaccOBOM J10J1ell paCTBOPEHHOIO BEIIECTBA WM IaHO B U30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BBIXO/1a TIPOJITYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILIEHHH Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cucteMoil 3HaHUM O METOJAaxX HAy4HOI'O IO3HAHUS SIBJICHUU
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

CpopMupOBaHHOCTh YMEHHSI TMPUMEHATH (MCIOJIb30BAaTh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUA JJIs1 OOBSCHEHUS! U MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupOBaHHOCTh YMEHHMS IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHMA
OKCIIEPUMEHT (TOJyYeHWE M HM3YYECHHE CBOICTB HEOPTaHHMYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKALUX OPraHNYECKUX BEILECTB,
peleHre  HKCHEpUMEHTAJbHBIX  3aJad O  paclo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATh UX JOCTOBCPHOCTH

ChopMHPOBaHHOCTh YMEHHUS OCYIIECTBIIATH LI€I€HANPABICHHBINA TOUCK
XUMHUYECKOW HHGOpMAallMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOH MH(OpMalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yYMEHHUSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TO3UIUH DKOJOTUYECKOW Oe30macHOCTH
MOCJIEICTBUI OBITOBOI M MPOM3BOACTBEHHOW NESTEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3IACHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

IIOHyCTPIMOﬁ KOHIOCHTpAllU, W TMOACHATHL Ha IPUMEpax CIIOCOOBI




YMCHBIICHUA MW MNOPECAOTBpAlICHHUA HX BpPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

11

Crpoenue BemniectBa. COBpeMEHHasi MOZIETb CTPOCHUS aroma. PacrpenencHue
DJIEKTPOHOB [0 JHEPreTHYECKHM YpoBHAM. Kilaccuduramms XuMHYECKHX
aneMeHTOB. OCOOCHHOCTH CTPOSHUS SHEPTeTUICCKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMOB. DJICKTPOHHAs

KOH(l)I/IpraI_II/IH aroMa. BaneHTHbIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux daemeHTtoB .M. MeHnneneesa.
®usuyeckuit cmbica Ilepuoguyeckoro 3akona /.M. Menneneesa. [Ipuunnbr u
3aKOHOMEPHOCTH H3MEHEHHMSI CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
NepuoJiaM W TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCICHUS

1.4

Bupl xumMuueckoil cBs3M (KoBaJleHTHas!, MOHHAsA, METalInYecKasi, BOJOPOIHAas)
U MexaHM3Mbl e€ oOpazoBaHMs. MeXMOJIEKyIsIpHble B3aUMOJCHCTBUS.
BemectBa  MONEKYJISApPHOIO M HEMOJIEKYISPHOIO  CTpOCHHUA.  THIIBI
KPUCTAJIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuueckas — peakuus.  Kmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYEeCKO U OpraHM4ecKoi XUMHUHU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

1.8

1.9

1.10

OOpatumbie peaknuu. XUMHUECKoe paBHoBecue. (DakTOphl, BIUSIONIME Ha
cocTtosiHMe Xumuueckoro paBHosecus. [Ipunmun Jle [larense
DnekTponauTrueckas aucconnanus. CUIbHbIE U cia0dble d7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCHAas, HEWTpanbHas, IienodHas. CreneHb
JIrccoraniy. Peakiimm HOHHOTO 0OMeHa

I'uaponus coneit. MonHoe npousBenenne Boabl. Bonopoaneiit nokasarens (pH)

pacTBopa

1.11

CnocoObl  BbIpaXXEHHS  KOHLIEHTPAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEIeCTBA, MOJIApHAs KOHLEHTpauus. HacbllmeHHble U

HEHACBILIEHHBIE PACTBOPBI, pacCTBOPpUMOCTh. KpucTamioruaparst




1.12

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC peakiinu. [loBegeHne BemecTs B cpeiax ¢

pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOro OaaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

2.2

2.3

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIHM,
MarHui, aJlfOMUHUH, [UHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHui. Oomue
CIOCOOBI TOTYyYEHUS] METAJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINMX HEMETa/UIOB (TaJlOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) W HUX  COCIAUHECHUH  (OKCHJIOB,

KHCJIOPOJICOIEPIKALUX KUCIIOT, BOAOPOIHBIX COEAMHEHUI )

2.4

I'erermueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K

Pa3jInYHbBIM KjIacCaM

2.5

W nenTudukanys HeOpraHUIEeCKUX coequHeHnit. KauecTBeHHbIe peakiny Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHM XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHbIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpatHocTh XMMHUYECKOM CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-THOpuAM3alMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornuecknii psa. Mizomepust u n3oMepsl

3.2

[TonssTue o  QyHkuMoHanbHOM rTpymme. OpHueHTauuOHHbIE  A(PQPEKTHI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupUKaAIMU OpPraHUYECKHX BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COCAMHEHUN (CHCTEMaTHuYecKas) W TpPUBHAIbHbIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIACCOB OPraHNYCCKUX BCIICCTB

CB06OZ[H0paHHKaHBHLIﬁ M HOHHBIM MEXaHH3MEI pCakuunu. Ilonsatue o

HyKJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuso 3aiiiieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKHWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pa3sMEpoOM IHUKIIA. PeaKHI/II/I MNpUCOCAUHCHUA U palUKAJIbBHOI'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEaKIIUU IPUCOCTUHEHHUS (TAJIOTCHUPOBAHHKE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHNE, THIpaTalus), TOPEHUs, OKUCICHUS U
nojauMepu3ayy. IIpoMbluieHHBIe W J1a00paTOpHbIE CHOCOOBI MONTYYEHHUs

AJIKECHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJIKaJMEHOB: PEAKLMU IMPUCOEAUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPEHUS U noauMepusauuu. [loxydenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUY TPUCOEAMHEHUSI (TaJOTEHUPOBaHUE,
THIPUPOBAHUE, TUIpATAUs, THIPOTAIIOT€HUPOBAHNE) KaK CIOCO0 MOTYyYeHHUS
MOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peakiuuu 3amenienus. ['openue
aleTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKU U

pe3ku MetaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIUU DIEKTPOOHUILHOTO
3aMelIeHHs, MpHUCOeANHEeHUs (TUIpPUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropernsi. OCOOEHHOCTH XUMHUYECKHX CBOWCTB Toiyona. [lonmydenue Gensona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Croco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnoco0 YCTAaHOBJCHHUS  HAIWYUs
THIPOKCOTPYMIMBI, C  TajJOreHOBOJOPOJAMH  Kak  Crmoco0  MOJTy4eHUS
pacTBOpUTENIel, BHYTPU- M MEXMOJIEKYyJsipHas Jeruapartanusa. Peaxkuus
ropenus. [lomyueHnue sTaHoNa: peakiusi OpPOXKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJIEHIJIMKOJIb M TJIMLEPUH KaK IMPeICTaBUTENN MPEaeIbHbBIX

MHOT'0AaTOMHBIX CITUPTOB

3.11

3.12

®deHoa. XUMHYECKHUE CBOMCTBA (I)eHOJ'Ia (peaKL{I/II/I C HATpueMm, Ir'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XMUMAUYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUAOB: THIPUPOBAHHUE;
KayeCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO IpyHmy (peakuusi «cepeOpsHOro
3epkaiay, B3aumosenctaue ¢ ruapokcuaoM meau (I1). [onydyenne nmpenenbHbIX
AJIBACTUAOB: OKHCIICHUC CIHPTOB, TrHUApaTanvsa alncTUJICHA. AI_[eTOH KakK

NpeaACTaBUTCIIb KCTOHOB. OcobenHoCTH PCaKu OKUCIICHUS allCTOHA

3.13

KapOGoHOoBBIE KHCIIOTBI. XMMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBbUHOU
KUCJIOTHL. [lomydeHne mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAHOB, AJKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Briciue

MNpEACIIbHBIC U HCITPCACIIBHLIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxnabsie 3¢upbl ¥ KuUpbl. CrnocoObl TOJYYEHHS CIOXKHBIX A()UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue CcIoXHBIX 3(QUPOB B
NUIIEBOH U mapdroMepHOil MpoMBIIUIEHHOCTH. JKUpPBI Kak CIO0XKHBIE 3(UpPbI
TJIMIEPUHA ¥ BBICHIMX KapOOHOBBIX KHCJIOT. XUMHUYECKHAE CBOWCTBA YKHPOB:

TUApPUPOBaHUE, OKHcIeHue. ['Maponus, WM OMbUICHHE, )KMPOB Kak CIOCO0




MPOMBIIIJICHHOTO TOJIYYEHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XWMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAKIMM C YYacTHEM CIHMPTOBBIX H
aJbJIETUIHOM TPy U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3Ha4YeHUE B KU3HEEATeIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a.
BoccranaBnuBaroniue M HEBOCCTAaHABIMBAIOLIME AMcaxapuiabl. ['maponus
nucaxapuoB. Ilonucaxapuiel: kpaxmai, riukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmayla, TJIMKOIN€Ha M LeJUIono3bl. Pusnyeckue CBOWCTBA Kpaxmalla U
LEJUT0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoA0M. XUMHYECKUE CBOMCTBA LEJIIFOIO3bl: THAPOIN3, OTydeHHE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peaknus TOpeHHsS. AHWIMH KakK IpPEJICTaBUTEIb apOMaTHYECKHX aMHUHOB.
XHUMHYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydeHne aMUMHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJI0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNKH. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYEeCKHe
coenuHeHusi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyrolue Oenku. XUMUYECKHe
CBOMCTBa OEJIKOB: THAPOJIN3, IEHATypallts, KaueCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OeKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHUsI MojieKyJa. OCHOBHBIE CHOCOOBI TMOITYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuu MoJuMepHu3aiuy 1 noiukonaeHcaunu. Knaccuduxamms

BOJIOKOH

3.19

Wnentudukanus opraHndeckux coennHeHuil. Pemenue

SKCHICPUMCHTAJIbHBIX 3a/1a4 Ha paClIO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXKY KJIACCAMH OPTaHUYECKUX COEIUHEHUIN

XUMHS U KU3Hb

XuMus B TOBceAHEBHOW >Xu3HU. [IpaBuia Oe3omacHOi paboOTBl C EAKUMH,
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEITbCKOE XO3SMCTBO. XUMUS
B ITPOMBIIIIECHHOCTH. XUMUS U DHEPreTUKA: TIPUPOTHBIA U MOMYTHBIN HePTIHON

ras3bl, IX COCTaB 1 ucnojb3oBanue. CoctaB HeTH U e€ nepepaboTka (IpUPOIHBIC

VCTOYHUKH YTJIEBOJOPOIOB)

4.3

XUMHUST U IKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpPelbl U €ro

nocaencteus. OxpaHa rugpocgepsl, MOYBbl, aTMOC(ephl, (GIopsl U (HayHbI OT




XUMUYECKOTro 3arpsisHeHus. llpoOnemMa OTXOMOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO0mmue mpeacTaBleHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYUYEHUS XUMUICCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 uBetHass  Merauryprus. CTEKI0O W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinieHHass  opranudeckass xumusa. CeIpp€ W11 OpPraHUYECKOU
MIPOMBIIUIEHHOCTH

5 Tunsl pacuéTHbIX 3a7a4
51 Pacuéter Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WU 00BEMY OJTHOTO U3 YUACTBYIOUIUX B PEAKIIUU BEIIECTB

5.2 Pacuértel TermoBoro s ekra peakuu

5.3 PacuéTtel 00BEMHBIX OTHOIICHUI ra30B MPU XUMHUUYECKUX PEAKITUIX

5.4 Pacuérer macchl (00bEMa, KOTUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUHU, €CITH

' OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 Pacuétel MmaccoBoi i 00BEMHON J0JTM BBIXOJIA MPOIYKTA PEAKIIMHA OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérer macchl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH
5.6 0aHO U3 BeIlIECTB JIaHO B BHJIE PACTBOPA C ONPEIETEHHON MacCOBOM J0IIei
PacTBOPEHHOTO BEWIECTBA
5.7 PacuéTel ¢ cnonb30BaHNEM MOHITHI «MaccoBas JI0JIs1», «MOJIspHas
' KOHIICHTpALUs», KPaCTBOPUMOCTb
Haxoxaenue MosieKkynspHOil popMysIbl OpraHMueCKOro BEIIECTBA [0 €To
5.8  mmoTHOCTH U MacCOBBIM JOJISIM DJIEMEHTOB, BXOIAIIMX B €M0 COCTaB, WIIH 1O

POAYKTaM CrOpaHus










