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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMsbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTaldyd UX K ObICTPO MEHSIOUIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TaKkKe IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0O  WHTEpIpPETAallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusl KOTOpold oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaniid B (OpMe €IUHOI0 TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpesneseHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B IpOrpamMMe MO XUMHUH MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudpepeHIMpoBaHHOTO OOYyYEHHsSI Ha YpPOBHE CPEIHEro oO0Iiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEro NpohecCHOHANBHOTO0 00pa30BaHus.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPEAeIEHHBIA MPOPUiIb 00yYEHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3yUEHUE TTpeaMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIIMX MEXKIUCIUIUITMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMMd COJEPKAHMUSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTh IPEIMETHBIX 3HAHUUA H
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOJn€HHOM YypOBHE HM3yd€HHs HpeaMeTa obOeclieueHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJMHAMHKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYILICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XMMUH NpH
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUEHHUS JUI KJIACCOB OMpeeaEHHOro npoguis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa A KJIacCOB XMMUKO-(PU3nYecKoro npodusis 001b110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTD JiJ1st 00J1€e 00CTOSITENHHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIENHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4YEeHHUsS CYUIHOCTH MPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB MTO3HAHUS U OIbITa MPAKTUYECKOTO TPUMEHEHUS HAyUHbIX
3HAHUM M3y4eHHE NpeaMera «XUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Tpu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJ€HHOM yPOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOI'O M CpeAHEro odmiero oopazopanus (Ha 6a30BOM YpOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI. Pemenue 3Toi 3anaun Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroiaracT pealn3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPIeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3IaHUHM HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphbl YEJIOBEKA, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHUM, 3aKOHOB M TEOPUHA XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHMHM BEIECTBA Ha Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX M
KMHETHYECKMX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX DPEAKLUUH, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX cUCTEMaX, 00 00Iux
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIIHUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJIM3a M OIICHKH C MO3UIMHA 3KOJIOTMUYECKOM 0€30IMacCHOCTH MOCJIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKAM TTPOU3BOICTBOM, UCIIOJIB30BAHUEM U TTePEPaOOTKOMN BEIICCTB;
yIIIyOJICHUE MPE/ICTABICHUHN 0 HAYYHBIX METO/IaX IMO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJES, B
MPAKTUYECKOMN JIEATENBHOCTH U TOBCETHEBHOM KU3HU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3aa4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO U TMO3HAHMUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCIIOBUIO YCTIEIIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupOBaHHE YMEHHMU M HaABBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOUN KYIbTYphI, IPUOOPETEHUE OMBITA OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 kimacce — 102 vaca (3 yaca B HeZIelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUObl MNEpEeKpbIBAHHUS ATOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHUYECKUX BEIIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢hopmysa, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUSA, TUKIN3AMA, IUPOJIN3a, KPEKuHra, ropenus. lIpeacraBnenne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOWCTB MAJTBIX (ITUKJIOTIPOIIAH, IIUKI00YyTaH) U OOBIIHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COTPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lonmuMepusanus conpspkEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anus aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJTKHUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUSI U TPUMEHEHHE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yroiib u mpoayKTel ero nepepadotku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJIIOOPTraHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJOPOJia B OPraHMYECKUX BEIIECTBAaX, MOJYYEHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcOUPTHl. CTpoeHHUE MOJIEKYN (HAa MOpUMEpPE
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHHUs, JerujpaTaluu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PeaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Puszmyeckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue albJIeTU0B, KAYECTBEHHBbIE peakiuu Ha aubaerujabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONeH08as KuciaoThl. CriocoObl MOTyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapubl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue ToKo3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
Meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJEHCTBHE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHuYecKre MPOu3BOAHBIC aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBAE NMEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwiInHa. KauecTBeHHBbIE peakiuu Ha aHWIUMH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THAPOIMU3, JEHATypalusi,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalre OpraHudeckre CoOeIMHeHU» U «Pacrio3HaBaHne OpraHMYeCKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTEpeTaar). Y THin3aius u nepepadoTka MiacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMe «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, Tak M IOHATUH, NPUHATBIX B OTAEJBHBIX IpEeAMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPOPHBIM THUIl MUTAHUS, OpPOKECHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
notypoBHU. ATOMHBIE opOuTanu. Knaccudpukanms XuMHUeCKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTpOEHHEM (Ha MPUMEPE COSAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYeCKHX peakluid B HEOPraHMYECKONW U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHILICHTPAIIMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHs BEIIECTB M HX MpPEBpalllCHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpOoB Ha CKOPOCTh XWMHUYECKOW PEAKIUU M TMOJOKEHHWE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha MpUMeEpe KUCIOPoa, cepbl, hocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, CrmocoObl MOMydeHus, (PU3ndeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl( V). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azorta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue docdopa u ero coeamHeHuii. DochopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA Yyroyb, ajgcopOuusd. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U €ro coenHeHUuH. CTEKI0, €ro NoJIy4YeHre, BUIbI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctiuka MertamioB |A-rpynnel [lepuonnueckoid cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kaiblui: TmojydeHue, (Q(U3UYECKUe Hu
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C PacTBOpPAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U MX COECTUHEHUND,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3alMY XUMHYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAacTsus. Poibs xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MacCe WM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAacCOBOMl JOJel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIAaCCU(pUKAILNS, EPUOAUIYHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJICANIbHBIA ra3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COOJIOJIeHUsT TIpaBWiI O€30MacHOro oOpalieHusi C BEHIeCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOW HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAJIbHOW TPAaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIB30BAHUSA JOCTWIKEHUNW XUMUHU IS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Hs Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY’KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIIPABIECHHOCTH U Ba)KHOM POJIM B CO3/IaHUN
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaKJOTO WJIeHa O0IECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHanbHOU
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIIeHayYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
000O0IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PabOTE ¢ XUMUYECKOM
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAJIOTa /WU
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpe/laraéMblii alroput™M JEHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4EHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SHEPTreTUUECKOU U
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUECCKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
Tpymma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMHUYECKOTO TPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIMl M PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIBHBIE HA3BaHWS IJIA OTICIIBHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTH TMOJOXKCHHUS TEOPHUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUIIMYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IUKIOATKAHOB, AIKEHOB, aJIKaIUEHOB, aJIKHHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CLIOCOOHOCTH OPraHNYeCKUX COeIMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, Yrojb), CIOCOOI €ro MePepadoTKH U MPAKTUUYECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOICHNUH, U3MEPEHUH, MOJICIHUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHMUSI,

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIliU MBICIIUTEIHLHOM
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUS Ha KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, SIPO aTOMa, H30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMUUECKON PEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIHHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEPUU I KJaccupuKauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT M IIEIOYE C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOJTU BhIXO/a MPOAYKTA PEAKIINK;, 00bEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpE/EICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyJIUPOBATH IEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocysIol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUsS C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAay4Hasi U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 VraeBoabl 9 1 https://m.edsoo.ru/D5SR3M3L9A

Hroro no pazaeny 41

Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2 https://m.edsoo.ru/E7Q8X8U4S

Hroro no pazaeny 12

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 BricokoMONIEKyISIpHBIE COEAMHEHUS 6 1 https://m.edsoo.ru/J6E3P2V3Q
Utoro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 6


https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Ctpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

11 XUMHYECKHX 3eMeHTOoB /1. M.
MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue
' BEILIECTB
1.3 XUMHYECKUE PEeAKIIUU

Hroro no pasneny

Pasnen 2. Heoprannueckasi xumMusi
2.1 Hemerambl

2.2 Mertamibl
Hroro no pasneny

Pazgen 3. Xumus " s;Ku3Hb

Metoanl MO3HAaHNUA B XUMHHU. XUMUS U

3.1
KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4acoB

B
cero padoThI padoThI

11 1

19 1 3

39

31
23

54

102 4 8

Kourpoabuble IIpakTHyeckue

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/L4USE4S7C

https://m.edso00.ru/S8T5V6K8C

https://m.edsoo.ru/O8P9F6R4A

https://m.edsoo.ru/Z5C7K4B6Z

https://m.edsoo0.ru/S3L2P4M9J

https://m.edso0.ru/O9P8S0Q1W



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmer u 3HaueHUE
OPraHU4YeCKON XUMHH,
IIPEICTABIICHHUE O
MHOT000pa3uu OPraHuYECKUX
COE€IMHEHUN

DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSIHHS).
BaneHnTHbIe BO3MOXKHOCTH
aToma yriepoja

XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsA3EH

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUHN A.
M. bytneposa

Bunbl nzoMepun: CTpyKkTypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (HEKTH B

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

03.09.2026

03.09.2026

08.09.2026

10.09.2026

10.09.2026

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edso0.ru/C9G2Z21V1U

https://m.edsoo.ru/U5U1S214Y

https://m.edsoo0.ru/O8V9IK1Y9U

https://m.edsoo.ru/YOP7N2R2B

https://m.edsoo.ru/F4H4M4M3S



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S

10

11

12

MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanus U 00001IeHne
3HAHUH 110 TEME

AJKaHBI: TOMOJIOTHYCCKHH PsijI,
oOmras ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

du3znyeckrue U XUuMHUYECKUE
CBOICTBA aJIKaHOB

Haxoxnenue ajakaHosB B
npupoje. CriocoObl OTydeHUsI
Y IPUMEHEHHUE ATKaHOB

[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0OCOOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U
pUMEHEeHHE

15.09.2026

17.09.2026

17.09.2026

22.09.2026

24.09.2026

29.09.2026

01.10.2026

https://m.edso0.ru/T1Y4K9M6N

https://m.edsoo.ru/R2R1A5J0I

https://m.edsoo.ru/D80O3P5Y2G

https://m.edsoo.ru/X9H6COV4E

https://m.edsoo.ru/U0T8M5D2U

https://m.edsoo.ru/Y6L4I8E5J]

https://m.edsoo.ru/L3M0Q4G4H



https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H

13

14

15

16

17

18

19

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOM
(bopMyJIBI OPraHMYECKOTO
BEII[ESCTBA [0 MACCOBBLIM JIOISAM
aTOMOB 2JIEMEHTOB, BXOIAIIMX B
ero cocras. CucreMarusalus 1
000011IeHNE 3HAHUI 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHas ¥ Liuc-
TpaHC-U30MEPUS ATTKEHOB

Pu3nyecKue 1 XUMUYECKHE
cBOICTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObI nostyueHust u
NpUMEHEHHE aJIKeHOB

[IpakTuueckas padbora Ne 1 o
teme "llonydyenue sTuseHa u
W3y4YeHUE ero CBOUCTB"

Pemenne pacu€THbIX 3a/1a4 HA
OIpEeIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPTaHUYECKOTO
BEILECTBA

ATKagueHbl: CONPSKEHHBIE,
W30JMPOBAHHBIE,
KYMYJIMPOBAaHHBIE.

01.10.2026

06.10.2026

08.10.2026

08.10.2026

13.10.2026

15.10.2026

15.10.2026

https://m.edso0.ru/O1T3V1IN1X

https://m.edso0o0.ru/Q2Z7Z7Y9R

https://m.edsoo.ru/U4X0H9YS8N

https://m.edsoo.ru/E6P4M201M

https://m.edsoo.ru/BOR1IW2X7L

https://m.edso0.ru/Y5X0S20Q0N

https://m.edso0.ru/O6L4F3E6O



https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O

20

21

22

23

24

25

26

27

28

Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHHS

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

CrniocoOblI noy4eHus u
IPUMEHEHUE aJIKaIueHOB

AJKUHBI: TOMOJIOTUYECKHH Psif,
oOmras ¢popmyina,
HOMEHKJIaTypa, IEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUYECKUE CBOICTBA

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTtBeHHbIEC peaknyu Ha
TPOMHYIO CBSI3b

Crioco0bI nostyyeHust u
IIPUMEHEHHE AJIKUHOB

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUYECKOMN
peakuuu

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

ApEHBI: TOMOJIOTHYECKUH P,
obmas popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MoOJIEKYJ OeH30J1a ¥ TOIyoJIa, UX
(bu3HIecCKre CBONCTBA

20.10.2026

22.10.2026

22.10.2026

05.11.2026

05.11.2026

10.11.2026

12.11.2026

12.11.2026

17.11.2026

https://m.edsoo0.ru/C1H6S1S3S

https://m.edsoo.ru/E5Z3G5R1L

https://m.edso0.ru/Z8L0D4R4G

https://m.edsoo.ru/I16Z7S6U9l

https://m.edsoo0.ru/COW0Y6S6R

https://m.edsoo.ru/L5X7C4G8E

https://m.edso0.ru/C8P57971K

https://m.edsoo.ru/O0W4L6H4Q

https://m.edsoo.ru/F3C4B209W



https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W

29

30

31

32

33

34

35

36

37

38

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy 3aMelIeHUs

XUMHUYECKUE CBOMCTBA apEHOB:
peakuu NpUCOECIUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

Pemenune pacu€tHbIx 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
(bopMyIbl OPraHUYECKOTO
BeEllleCcTBa

CriocoObI mosTyueHust 1
IPUMEHEHHE apCHOB

['enernueckas cBsA3b MEKIY
pa3IUYHBIMU KJIaccaMu
YIJI€BOIOPOOB

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEAKIIUH.
Cucremarusanus 1 00001eHne
3HAHUU 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

KameHHBbI#1 yroyib ¥ MpOTyKThI
ero nepepadoTKu

Hedtp u ciocoOs1 €€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKku HePTH

19.11.2026

19.11.2026

24.11.2026

26.11.2026

26.11.2026

01.12.2026

03.12.2026

03.12.2026

08.12.2026

10.12.2026

https://m.edsoo.ru/L7U2L.1W8S

https://m.edsoo.ru/R6U319G8B

https://m.edso0.ru/S4C5B4V1X

https://m.edso0.ru/W4J6S1T4I

https://m.edso0.ru/O0Z5A80Q7R

https://m.edsoo.ru/M3K8G1B9Z

https://m.edsoo.ru/W8T9K7V7B

https://m.edsoo.ru/X3S0V3M5W

https://m.edsoo.ru/D5P5N7E2J

https://m.edsoo.ru/J7Z7E7AO0W



https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W

39

40

41

42

43

44

45

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMU
YTJIEBOAOPOI0B
l"anorenonpounsBoaHbIE
YTJIEBOAOPOIOB: 3JIEKTPOHHOE
CTPOEHUE; PEAKLUH 3aMEILICHUS
rajioresa

JelicTBue menoveit Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiicterue
JUTAJIOTCHAIIKAHOB C MarHUEM U
IUHKOM

Cucremaruzanus u 00001eHne
3HaHUH 10 pa3ueny
"VrneBonopoast"

KonrponbHas pabora no reme
"Vranesonopoast"

ITpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUN psif,
oOmas popmya, CTpoeHue
MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBa

XUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

10.12.2026

15.12.2026

17.12.2026

17.12.2026

22.12.2026

24.12.2026

24.12.2026

https://m.edsoo.ru/W6W1M4A5R

https://m.edsoo.ru/V4X1R2Z7F

https://m.eds00.ru/08729G2K3C

https://m.edsoo.ru/U1J5P9M1]

https://m.eds00.ru/S9Q9Y6GSN

https://m.edso0.ru/S2EIN7P2Y

https://m.edso0.ru/K8D5Q3H9V



https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V

46

47

48

49

50

51

52

53

54

CriocoObI nostyueHust u
HPUMEHEHHE OJHOATOMHBIX
CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa U U30MepHs,
0CO0EHHOCTH (PU3HUYECKUX U
XMUMHYECKUX CBOIMCTB

MHOroaroMHbIE CIIUPTHI:
ATUJICHIIIMKOJIb U TJIMUEPHH, HX
(duznyecKue 1 XUMHUYECKHE
CBOMCTBA

CriocoObl nostyyeHust u
IPUMEHEHNE MHOTOAaTOMHBIX
CIIUPTOB

@DeHoJI: CTPOECHUE MOJIEKYJIBI,
¢u3nueckue cBONCTBA.
TokcnyHocTh (heHoma

XuMuyeckue cBoiicTBa (heHona

CrnocoOsl nonydeHus u
npuMeHeHue (eHosa

[TpakTuyeckas padora Ne 2.
Penienune sxcriepuMeHTaIbHBIX
3aaa4 no teme "CrnupThl U
benomsr"

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

29.12.2026

12.01.2027

14.01.2027

14.01.2027

19.01.2027

21.01.2027

21.01.2027

26.01.2027

28.01.2027

https://m.edso0.ru/\V8G7P9D8Q

https://m.edso0.ru/Z3X6J9E5R

https://m.eds00.ru/X3Q308G0S

https://m.edsoo.ru/A7U3Y1J9K

https://m.edsoo.ru/D711\W3N9J

https://m.edsoo.ru/0O4M5L7U8Z

https://m.edsoo.ru/B4N5S5A6K

https://m.edsoo.ru/U8J9U9V7J

https://m.edsoo.ru/N5A0A7030



https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O

55

56

57

58

59

60

61

62

Anbaeruibl U KETOHBI:
3IEKTPOHHOE CTPOCHHE
KapOOHUIBHOMN TPYIIIIbI;

TOMOJIOTHYECKHE PAIBI, 0611_[35[

dbopmyna, uzomepus u
HOMEHKJIAaTypa

Anbneruapl 1 KETOHBI:

buznyecKkue CBOWCTBA; peakuu

MMPpUCOCANHCHUA

Peaknuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AJIBJIETUI0B U KETOHOB

Crioco0b! moryueHust
AJIbACTU 0B U KETOHOB

OnHOOCHOBHBIE TIPE/ICIBbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYT

N3omepus 1 HOMEHKIIAaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

XUMHYECKHE CBOUCTBA
MpeAeNIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOM KHCIIOTBHI.
MHuoroo06pa3ue kapOOHOBBIX
KHCJIOT

28.01.2027

02.02.2027

04.02.2027

04.02.2027

09.02.2027

11.02.2027

11.02.2027

16.02.2027

https://m.edso0.ru/Z5Y2G5L5C

https://m.edsoo.ru/F3A0M2F7J

https://m.edso0.ru/K8B3L6X0N

https://m.edso0.ru/N203R1G9P

https://m.edsoo.ru/Z0H2A2G7T

https://m.edsoo.ru/F2L3H3N1Y

https://m.edso0.ru/M4X0E3J8N

https://m.eds00.ru/Q6T8N9Y6G



https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G

63

64

65

66

67

68

69

Oco0eHHOCTH CBOWCTB:
HENpeeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

CriocoObI mosTyueHust 1
nprMeHeHHe KapOOHOBBIX
KUCIIOT

Crnoxwnble 3¢upsr:
TOMOJIOTUYECKHH psJl, oO1as
dopMmyia, uzomepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHe
cBoiicTBa 3(hupoB

Pewenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKOU
peaxkiuu, Ha ONpeeIICHNe
MOJIEKYJISIPHOM (OpMYJIBI
OpraHMYECKOT0 BEIIECTBA
[IpakTuueckas padora Ne 3.
Pemenue skcriepuMeHTAIBHBIX
3agau no Teme "Kap6oHoBbIe
KUcaoThl. CrioxHbIe 3PUpHI"

18.02.2027

18.02.2027

25.02.2027

25.02.2027

02.03.2027

04.03.2027

04.03.2027

https://m.edsoo.ru/I9Q3E3E0Z

https://m.edsoo.ru/V201H9Y9K

https://m.edso0.ru/F5R1S6X4F

https://m.edsoo.ru/VOA7R1B8T

https://m.edsoo.ru/FOC1B0V5S

https://m.edsoo.ru/M901B4B6A

https://m.edso0.ru/N4F7Z805Y



https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y

70

71

72

73

74

75

76

77

XKupsr: crpoenue, pusndeckue
U XMMUYECKHE CBOWCTBA
(ruaponus)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepKAIINX OCTATKU
HeTpeIeIbHbBIX )KUPHBIX
Kkuciot. JKupsl B mpupoie

MpbLa KaK cOIu BBICIIUX
KapOOHOBBIX KHCIIOT, HX
Morolee aevicrsue. Ilonsatue o
CHHTETUYECKHX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsA3b
YTJIEBOJOPOAOB H
KHCIJIOPOJCOAEPKALINX
OPraHUYE€CKHUX BEIIECTB
Pacuétel 110 ypaBHEHUAM
XUMUYECKHUX PEaKLui

Cucremarusanus U 00001eHue
3HaHUH 110 TEME

OO61as xapakTepuCcTHKa
YTJIEBOJIOB M KJIacCU(UKAITUS
YIJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIb)
Momnocaxapusl: puszndeckue
CBOMCTBA M HaXO0XKJICHIE B
pupoIe

09.03.2027

11.03.2027

11.03.2027

16.03.2027

18.03.2027

23.03.2027

25.03.2027

25.03.2027

https://m.edso0.ru/Z9E30Q5T5R

https://m.edsoo.ru/W7X3E0AOM

https://m.edsoo.ru/J5G5W5W1wW

https://m.edsoo.ru/\V3J9U6T2S

https://m.edsoo.ru/L7F2C3Z7R

https://m.edsoo.ru/V3D1E5I7S

https://m.edsoo.ru/\V9D4B4N5A

https://m.edsoo.ru/HOH5B0Q5]



https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J

78

79

80

81

82

83

84

85

[IpuMeHeHue rioKo3sl, €€
3HA4YEHUE B )KU3HEAEATEIbHOCTU
OopraHusma

Jucaxapunbl: caxaposa,
MaJIbTO3a U JIAKTO03a.
Haxoxnenue B mpupoje u
MIPUMEHEHHUE IUCAXAPUJIOB

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHIE U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pelnrenue pacueTHHIX 3a7a4 Ha
oIpeesieHue J0JIU BBIX01a
NPOJIYKTa PEaKIHH OT
TEOPETUYECKH BO3MOKHOTO
CucremMaru3amuys 1 000011eHNE
3HAHUH 110 pa3eny

KonTponbHas padora no teme
"Kucnopoacoaepxariue
OpraHUYecKHue coequHeHns"
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYI, 001IIast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA

06.04.2027

08.04.2027

08.04.2027

13.04.2027

15.04.2027

15.04.2027

20.04.2027

22.04.2027

https://m.edsoo.ru/M5W4E2L0ON

https://m.edsoo.ru/F8X8V203R

https://m.edsoo.ru/E9R9DON4Y

https://m.edso0.ru/F8G4S2Q2S

https://m.edsoo.ru/B6YOHOPOX

https://m.edso0.ru/I3G811T5Z

https://m.edsoo.ru/U3H7R611Z

https://m.edsoo.ru/X6WO0L4P2C



https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/X6W0L4P2C

86

87

88

89

90

91

92

93

94

XMUMHYECKUE CBOUCTBA
anpaTHIECKUX aMUHOB

AHUJIMH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

CniocoOblI noy4eHus u
MpUMEHEHHE anu(aTuIecKux
aMUHOB

AMUHOKHUCIOTHI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKue
cBorictBa. OTIeIbHBIE
MPEACTABUTENH 0-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA
AMHMHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKHcIIoT. CHHTE3 U
TUAPOJINU3 IEITHAOB

benku kak npupoiHbIe
HOJIMMEPBI; CTPYKTYPbI OEJIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
TeTePOIMKINYECKIE
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poiib

[IpaxkTuueckas padora Ne 4.
Pemienune sxcriepuMeHTaTbHBIX

22.04.2027

27.04.2027

29.04.2027

29.04.2027

04.05.2027

06.05.2027

06.05.2027

11.05.2027

13.05.2027

https://m.edsoo.ru/U707U5M3G

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/\VV3S6J4P3lI

https://m.edsoo.ru/E9QC3K8G7F

https://m.edsoo.ru/O310Z8L2Y

https://m.edsoo.ru/I6F3C9X9Z

https://m.edsoo.ru/T9X1A9Y8S

https://m.edso0.ru/02Z29S9H20

https://m.edsoo.ru/ASE9QU8LIK



https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/A5E9U8L9K

95

96

97

98

99

100

101

3a7a4 10 TEME
"A30TcoaepKalue
OpPraHUYEeCKHE COCTUHEHUS"

[IpakTuueckas padora Ne 5.
Pemenne skcniepuMeHTaIbBHBIX
3ajad4 1o reme "Pacrio3naBanme
OpPraHMYEeCKUX COCTUHEHUMN"

KonTtponpsHast pabora o Teme
"AzoTcoaepkaiiue
OpraHUYecKHue coequHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEPU3alus U
MMOTUKOHICHCAITHS

IInactmaccel. YTunusanusa n
nepepaboTka MmiacTuka

DacToMepbl: HaTypaJIbHBIN
CUHTETUYECKHUE KayUyKH.
Pe3nna

BosnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC,
cuntetnueckue. [lomumepst
CIEIMAIBHOTO Ha3HAYEHUs

[TpakTiueckast paborta Ne 6.
Pemenune skcriepuMeHTATbHBIX
3a7a4 mo treMe "Pacrio3HaBanue
IUIACTMACC U BOJOKOH"

13.05.2027

18.05.2027

20.05.2027

20.05.2027

25.05.2027

27.05.2027

27.05.2027

https://m.edsoo.ru/P4AN4A8B6L

https://m.edso0.ru/QON6T3R9J

https://m.edsoo.ru/l14B1S8Z2E

https://m.edsoo.ru/E5F2Z4X9U

https://m.edsoo.ru/I8A6J015U

https://m.edsoo.ru/D7L0A8SFSL

https://m.edso0.ru/Q916R6R8H



https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

O00011IcHIE U CHCTEMATHU3AIINS
M3YYEHHOTO MaTepHalia 1o TemMe
"BricokOMOIEKYIIpHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

102

27.05.2027

https://m.edso0.ru/Y8G3H70Q1T



https://m.edsoo.ru/Y8G3H7Q1T

11 KJIACC

KosaunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero H3y4eHus: 0o0pa3oBaTeJbHBIC PeCypChl

padoThI padoTshI

A .C .
TOM. L-OCTaB ATOMHBIX ACP 1 https://m.edsoo.ru/B308B6G8I

XUMHYECKUH dieMeHT. M30TOoIbI

CtpoeHue 2IIeKTPOHHBIX
2 000JI0UYEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/H9Z1P9T5J]
quciIa

Knaccugukarus XuMHuecKux
3 9JIEMEHTOB (S-, p-, d-, f- 1 https://m.edsoo.ru/B7U6U4A9H
3JICMEHTHI)

Pacnpenenenne 31eKTpOHOB 110
TIPEACIICHHUE STCKTPOHOB 1T 1 hitps://m.eds00.ru/TAVAN2S0X

ATOMHBIM OpOUTAJISAM

DeKTpOHHbIE KOHPUTypaIH
aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://m.eds00.ru/H9O8G5HOP
BO30YXIEHHOM COCTOSTHUHU

DJeKTpOHHbIE KOHPUTypaIH

1 https://m.edsoo.ru/W2D7V4R3W
HMOHOB. DIEKTPOOTPUIIATENILHOCTb

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.

1 https://m.edsoo.ru/VOB8R3F7D
Memnneneesa, CBI3b C

COBPEMEHHOI T€OpUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTHA U3MEHEHUS
p 1 https://m.edsoo.ru/KOUSH7T6I

CBOMCTB XMMHUYECKHUX JJIEMEHTOB


https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

10

11

12

13

14

15

1 00pa3yeMbIX UMM ITPOCTHIX U
CJIOXHBIX BEILECTB TI0 IPYIIaM U
nepuoaaM

Cucremarusanus 1 000011IeHNE
3HAHUM I10 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJCHCTBHUS

BanenTHOCTB 1 BaJIeHTHBIE
BO3MO>KHOCTH aTOMOB. CBs3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM

[IpeacraBneHunss 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa

Bemectsa MosiekysipHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.
THUIBI KPUCTATUIMYECKUX PELLIETOK
¥ CBOMCTBA BENICCTB

ITonsiTHE O TUCIIEPCHBIX
cucreMax. [Ipencrasinenue o
KOJUIOUIHBIX PacTBOPAX
HcTtrHHEBIE paCTBOPHI:
HACBIIICHHBIC U HEHACHIILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.eds00.ru/0O6X1C6Z8M

https://m.edsoo.ru/O2Y8A7D5Q

https://m.edsoo.ru/D4F0X611N

https://m.edsoo.ru/M60O7M5H8Q

https://m.edsoo.ru/K4V0S1L2D

https://m.eds00.ru/N2Q9T7M2G

https://m.edso0.ru/X3D3K4M9L



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L

16

17

18

19

20

21

22

CriocoOb! BEIpaKEHHS
KOHIIEHTPALlU1 pacTBOPOB
Pewenne 3amau ¢
UCIIOJIb30BAHUEM ITOHATUI
"MaccoBast 10J11 paCTBOPEHHOIO 1

BemecTna", "

MOJISIpHAs
KOHIIEHTpanus"
Knaccudukanus 1 HOMEHKIaTypa

HCOPTraHNYCCKUX BCIICCTB

Cucremarusanus U 00001IeHne
3HAHUH 110 TEME

KonTtponpsHas padbora mo Temam
"CtpoeHue aToma.
[Tepuoanueckuii 3aK0oH U
[Tepuoaunueckas cucrema
XAMHUYECKUX 31eMeHToB /1. 1.
MenpneneeBa, "Ctpoenue
BelecTBa. MHOroo6pasue
BeIecTB"

Knaccugukarus Xumuueckux

peakLyii B HEOPraHU4YECKON U
OpraHMYeCcKON XUMHUU. 3aKOH

COXPAHEHHUSI MacCChl BEILIECTB; 1
3aKOH COXPaHEHHUS U

MPEeBpaIeHHs] SHEPTUU TPU

XUMHYECKHUX PEaKIMIX

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakumii. Tepmoxummuueckue 1
ypaBHEHUS

https://m.edso0.ru/X4G0OL8D8E

https://m.edso00.ru/C1J2X8I13D

https://m.edsoo.ru/O9L5P8O5A

https://m.edso00.ru/I8Q4Q0K7Q

https://m.edsoo.ru/N2TO0A3D5Z

https://m.edsoo.ru/DOL4K6K4I

https://m.edso0.ru/R5M405T2I



https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I

23

24

25

26

27

28

29

30

Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMN U

TEPMOXUMHUYCCKUM YPAaBHCHUSAM

CKOopOoCTh XMMHUYECKOH peakliny,

€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢axTopos. Katanus u
KaTaJIn3aTophbl

T'omorennsie n réTCPOrcHHLIC
peakiuu

[TpakTiueckast pabota Ne 1 mo
Teme "BiusiHue pa3auyHbIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON peakiuu"”

OO6patumbie U HEOOpaTUMBIE
peakiuu. XUMAYECKOe
paBHOBecHE

[IpakTuueckas padbora Ne 2 o
TeMme "BnusiHue pa3inyHbIx
(bakTOpOB Ha MOJIOKEHUE
XUMHYECKOT0 paBHOBecuA"

DNeKTPOIUTHYECKAS
nuccormanus. CHibHbIC U
cinalbie ANeKTponuThl. CTeneHb
JUCCOIMAIUN

HNoHHOE npon3BeIeHNE BOBI.
Cpena BOAHBIX pacTBOPOB.
Bonoponusiit nokazarens (pH)
pacTBopa

https://m.eds00.ru/R3S4J3B9T

https://m.edso0.ru/TOY1X8N4H

https://m.edsoo.ru/A5Y7R6D5Q

https://m.edsoo.ru/X4ROR8UIM

https://m.edsoo.ru/Y3B3D208J

https://m.edso0.ru/S6D4AN9U4E

https://m.edsoo.ru/U8L5Z3Y0M

https://m.eds00.ru/M904W0K4Y



https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y

31

32

33

34

35

36

37

38

39

40

I'maponus coneit. Peakuuu,
MPOTEKAIOIIUE B PaCTBOPAX
JEKTPOJIIUTOB

[IpaxTuueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEAKIIUU B
pacTBopax 3JIeKTPOJIUTOB"

OKuCINTENIBHO-
BOCCTAHOBUTEIIbHBIEC PEAKIIUU.
Baxnaenme okuCINTEIN U
BOCCTAHOBHUTEITH

MeTo IeKTPOHHOTO
(371IEKTOHHO-MOHHOT0) OanaHca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

Pemenne 3ana4d pa3nuyHbIxX
TUIIOB

Pemenune 3amau Ppa3JINYHBIX
THUIIOB

Cucremarusanus 1 00001eHne
3HaHMH 110 TeMe "XUMHUYeCKUe
peakuun"

KonTponbHas padbora no teme
"Xumuueckue peakiuu'

[TonoxeHne HEMETALIIOB B
Ilepnonnueckoi cucreme
XUMHYECKHX dj1emMeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHS X aTOMOB.

https://m.edsoo.ru/\W6X0F7Q3A

https://m.edsoo.ru/VOY2E9E2B

https://m.edsoo.ru/R2J6X7C00

https://m.edsoo.ru/A6C2R2U20

https://m.edsoo.ru/O600M4J9J

https://m.edsoo.ru/T1IA5R5T2U

https://m.edsoo.ru/ESG3P1S1Y

https://m.edsoo.ru/I0OP3L5190Q

https://m.edsoo.ru/T9S3K8U7P

https://m.eds00.ru/Q1TI9K5G9C



https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C

41

42

43

44

45

46

47

dusnueckue cBoiicTBa
HEMETAJUIOB

AnoTponusi HeMeTaioB (Ha
puMepe KUCIOPoa, Cephl,
docdopa u yriaepona)
Bonopona: nonydenue,
buznyecKkue 1 XUuMHUYECKHe
cBorcTBa. ['mapuasl

I"amoreHsl: HAaX0XKICHHE B
PUPOJIE, CIIOCOOBI MOTYYCHHUS,
bu3HYecKue 1 XUMHUIECCKUE
CBOMCTBaA

I"anorenoBoniopoabl. Baxkneiue
KHUCJIOPOJCOACpIKAIIINE
COE€IUHEHMS raJIOT€HOB
JlaBoparopHsble u
MIPOMBIIIJIEHHBIE CIIOCOOBI
MOJIYYEHUS TAJIOT€HOB.
[IpuMeHeHne rajnoreHoB 1 uxX
COE€TUHEHUI

[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
3axa4y o teme "T"anoreusr"”

Kucnopon: nabopatopHsie
MPOMBIIIJIEHHBIE CIIOCOOBI
NoJIyuyeHusi, pU3NYeCcKue u
XUMHUYecKkue cBoiicTBa. O30H.
[IpumeneHne KucIOpoaAa U 030HA

https://m.edsoo.ru/NSU5G9H1H

https://m.edsoo.ru/N2MOT2H6M

https://m.edsoo.ru/J1U1B513C

https://m.edso0.ru/Z8W3T6R4F

https://m.edso0.ru/X7Z9E2F9H

https://m.eds00.ru/K9N3C2G2T

https://m.edsoo.ru/L6U6D7Z7U



https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U

48

49

50

51

52

53

54

55

56

57

OKcuibl ¥ IEPOKCUBI

Pemenue 3amau pa3nuaHbIX
THIIOB

Cepa: Hax0XXJICHHE B IPUPOJIC,
CIIOCOOBI MOJTyYCHUS,
bu3HYeCKre U XUMHUYECKUE
CBOMCTBaA

CepoBoaopon, cyiabhuiIbl
Kucnoponconepxaniue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

[TpakTuueckas pabota Ne 5.
Peuienne skcnepruMeHTaIbHBIX
3aaa4 o teme "Cepa u eé
coeuHeHUs"

A30T: HaX0XJACHUE B IPUPOJE,
CHOCOOBI MOTYYEeHHUS,
buznyecKkrue 1 XUMUIECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoacoaepxaniue
coeauHenus azota. OCOOEHHOCTH
CBOMCTB a30THOM KMCIIOTHI

[IpuMeHeHue a3ota u ero
coenuHEeHUN. A30THEBIE
ynoopeHus

®dochop: HaxoXKIEeHNE B IPUPOJIE,
CIoCOObI OTyYEeHUS,

https://m.edsoo.ru/\V7N4COROY

https://m.edsoo.ru/I7A9X6N3N

https://m.edsoo.ru/H5F2T1J0E

https://m.edso00.ru/X6C009G6R

https://m.edsoo.ru/G4Z4X3P9K

https://m.edsoo.ru/N612Y0OH3N

https://m.edsoo.ru/NSDOU7F7B

https://m.eds00.ru/Q5F6D7A3T

https://m.edsoo.ru/U7Q1L6M3B

https://m.edso0.ru/O6FOF4G6N



https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
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59

60

61

62

63

64

65

¢du3nueckre 1 XUMHYECKHE
cBoricTtBa. Dochuasl u hochun
Oxkcunst pocdopa,
docdopcoaepramnme KUCIOTHI.
Comnu dochopHOI KUCITOTHI

[Tpumenenue dpocdopa u ero
coenuaeHuit. ochopHbie
yno0peHust

[TpakTuueckas pabota No 6.
Pemenne skcniepuMeHTalIbHBIX
3a1a4 1o Teme "A3zot u pochop u
ux coequHeHus"

VYriepoa: HaxoXIeHue B
PUPOJIC, AIUIOTPOITHBIC
MoauduKauu; GU3NIECKUe U
XUMHYECKHE CBOICTBA,
pUMEHEHUE

Oxkcun yrnepona(ll), oxcun
yraepona(lV), yroiabHas kucinoTa
U e€ comu

Pemenue 3agau pa3nmyHbIX
THUIIOB

KpemHuuii: HaxoxeHue B
PUPOJIE, CIIOCOOBI MOTYYESHHUS,
(1)H3H‘I€CKI/I€ U XUMHUYECKHUEC
CBOMCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHUCIIOTA, CHIIUKATHI

https://m.edsoo.ru/W7X8I19R0V

https://m.edsoo.ru/J7H0J518Y

https://m.edsoo.ru/W6K8J3L1M

https://m.edsoo.ru/H2P8Q0X8G

https://m.edso0.ru/S4B2M3B7D

https://m.edsoo.ru/E802D5U6T

https://m.edso0.ru/L6J2R1H6G

https://m.eds00.ru/G1Y3D7Q9L



https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L

66

67

68

69

70

71

72

73

74

75

[IpuMeHeHne KpeMHUS U €T0
coeguHenuii. CTekIo, ero
MOJTyYCHHUE, BUBI CTEKIIA
Pewenue 3ana4u pa3anyHbIX
THIIOB

Cucremarusanus 1 00001eHe
3HaHui 1Mo teMe "Hemeramier"
KoHTpoinbHas pabora 1o Teme
"Hemeramisr"

AHanu3 pe3ynbTaToB

KOHTPOJIbHOM pabOThl, KOPPEKLIUSI

1005001008

[TonoxeHue MeTaIoB B
[Iepnoanueckoii cucreme
XUMHNYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK ATOMOB
METaJIOB

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [Ipumenenne
METAJIJIOB B OBITY ¥ TEXHUKE
CmuaBsl MetauioB. Kopposust
METAJIJIOB

Pemenue 3agau pa3nuuHbIxX
TUTIOB

DIIEKTPOXUMUYECKUN P
HarpspKeHUH MetauioB. O0mme
CIOCOOBI TOTYYECHUSI METAJIJIOB

https://m.edsoo.ru/ESEO0VO0Q8H

https://m.eds00.ru/B8S614T6l

https://m.edsoo.ru/O1M50704P

https://m.edsoo.ru/B6H3W6P4F

https://m.edsoo.ru/V2U1S7Q0K

https://m.edsoo.ru/Q6G613M2H

https://m.edsoo.ru/\W6R4E0G2Y

https://m.edsoo.ru/Y600U90Q6J

https://m.edsoo.ru/F5Q3U1T7C

https://m.edsoo.ru/DOK6S0G5Z



https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z

76

7

78

79

80

81

82

OO01as xapakTepuCTHKA
MeTauioB |A-rpynibl
[Tepuoauueckoit cucTemsl
XUMHYECKUX 3eMeHTOoB. HaTpuit
Y KaJIMi: TToTydeHue, Gu3ndecKue
1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

OO01mas xapakTepucTHKa
meTaisioB |IA-rpymisl
Ilepronnueckoit cucTemsl
XAMHYECKHUX 3JIEMEHTOB. Marnui
Y KaJIbLMI: MOJIy4CHUE,
bu3nYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHEHU

JKEcTKOCTH BOABI U CITOCOOEI €6
yCTpaHCHHUS

ATIOMUHUI: IOTyYeHHE,
buznyecKrue 1 XUMUYECKHE 1
CBOMCTBA, IPUMEHEHHE

AmdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCUIA ATFOMHUHUA,
TUIPOKCOKOMILIEKCHI AIFOMUHUSA,
UX IPUMEHEHHE

Pemenue 3agau pa3nuuHbIxX
TUIIOB

[TpakTrueckast pabora Ne 7.
Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/HOP9F114Q

https://m.edsoo.ru/V3Y1V9X1Q

https://m.edsoo.ru/I3C8S1B4S

https://m.edsoo.ru/E7VV3MOA9C

https://m.edsoo.ru/D7F6B3T1W

https://m.edso00.ru/S1Z1C6E6C

https://m.edso0.ru/U0T5WO0T8W



https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W

83

84

85

86

87

88

89

3aj1a4 1o teme "MeTauibl
rJaBHBIX oArpynm"

OO6m1as xapakTepucTuka
METAJUIOB MOOOYHBIX TOATPYIII
(b-rpynn) Ilepunonnyeckoii
CHCTEMBbI XMMUYECKHX 3JICMEHTOB
dusnyeckue U XUMHYECKHE
CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX TPUMEHEHHE

Baxueiimme coequHeHus
Maprasnma. [lepmManranar kanus,
€ro OKHCIUTENBHBIE CBOMCTBA

dusnyeckrue 1 XUMUIECKHE
CBOIiCTBA JKeJIe3a U €ro
coenunenuil. [lonydyenue u
MIPUMEHEHHUE CIIJIaBOB XKele3a

dusznueckre U XUMHUYECKIE
CBOIMCTBA MEIU U €€ COSANHECHHU,
UX IPUMEHEHUE

duznueckre 1 XUMUYECKHE
CBOMCTBA ITMHKA U €r0
COCIMHEHU M, UX IPUMEHEHHE.
I'IApOKCOKOMIUIEKCHI IMHKA

[TpakTiueckast pabora Ne 8.
Pemenne skcriepuMeHTATEHBIX
3a7a4 mo teMe "MeTajuibl
noOOYHBIX OArpymn"

https://m.edso0.ru/Y4U1X2L8Y

https://m.edsoo.ru/P5M6C0Z2L

https://m.edsoo.ru/G9V6UBW7K

https://m.edsoo.ru/MWVIN7H8X3L

https://m.edso0.ru/A206Y 417X

https://m.edso0.ru/X6E7T0B0Q

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

91

92

93

94

95

96

97

98

Pewenue 3ana4u pa3nuyHbIxX
THUIIOB

O00011eHUE U CUCTEMATU3ALMS
U3Yy4EHHOI'0 MaTepHaia o TeMe
"Merasuter"

KoHnTponbHas pabota 1o teme
"Mertaier"

AHaiu3 pe3yinbTaToB
KOHTPOJIBHOHM pa0OThI, KOPPEKIIHS
omnboK

Ponb xumun B obecieueHuun
YCTOMYMBOTO Pa3BUTHUSA
yenoBedecTsa. [lonarue o
Hay4YHBIX METOJAX UCCIIEIOBaHU
BELICCTB

Hayunsle npuHIAIIBL
OpraHu3aly XUMHYECKOTO
pou3BOACTBA. IIpoMeblIeHHBIE
CHOCOOBI NOTYYEHUsI BXKHEHIIINX
BEIIECTB

XUMHUYECKOE 3arpsi3HEHUE
OKpYKalOIIEH Cpelibl U €ro
MOCJIE/ICTBUS

XHUMHS U 300pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA
Xumus numu. Ponb XuMuu B
o0ecrevyeHny MUIIeBOn
0e30MacHOCTH

https://m.edso0.ru/K9E4A6X1K

https://m.edsoo.ru/L9T6K7H6J

https://m.edsoo.ru/F7K8J0Z0D

https://m.eds00.ru/VV3S3F1T7X

https://m.edsoo.ru/X8S9I13V1H

https://m.eds00.ru/S0Y7D1H7S

https://m.edsoo.ru/Y1Z8P4E2H

https://m.edso0.ru/POY9R3L2J

https://m.eds00.ru/T654G1V5U



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U

Kocmernyeckue u mapgromepHbie

99 1 https://m.edsoo.ru/C7N6Y9IK5K

cpeacrBa. brerToBas xumus

XHUMHS B CTPOUTEIIBLCTBE.
100 Baxmwueiimme cTpouTeabHbIE U 1 https://m.edsoo.ru/C4Y4W1R9W
KOHCTPYKIIMOHHBIC MaTepHAaJIbI

XuMUs B CEIBCKOM XO35IMCTBE.
101 Opranndeckue 1 MUHEPAIbHbBIC 1 https://m.eds00.ru/X0D2Q6M8B
yno0peHust

Cucremarusanus U 00001eHne

102 . 1 https://m.edsoo.ru/O003L3W9S
3HAHUU 110 TCMC

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 4 8


https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

1.2

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

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsE 000J0YKa artoma, S-, p-, O-’JIeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBfI3b, KPATHBIC CBSI3M), THOPHIH3ALMS
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHANbHAs TPYNINa, PaguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJI- M a30TCOAEPIKAIIEe COSTUHEHNUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (YIrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTHYECKAass  JUCCOIMANMs,  CTEIeHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiectB A.M. byTnepoBa, Teopust 3IEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX



1.3

14

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

(dakToNOrMUecKue CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

YeloBeKa

o0mre HayYHbIe MPUHITUITBI XUMHUYECKOTO MMPOU3BOJICTBA (HA IpUMEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, nepepaboTKu
HeTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHBIC IPU3HAKK W B3aMMOCBA3b HU3YYCHHBIX HOHﬂTHﬁ,
MNPUMCHATH COOTBCTCTBYIOLIUC IIOHATHUS IIPHU OIMMCAHUH CTPOCHUA U

CBOMCTB HCOPraHNMYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUW C MOHATHSAMHU U IMPEACTABICHUAMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIIHOCTH MaT€pUAIbHOTO €UHCTBA MUpPA
CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApOAHOI'o COro3a
TeOpeTI/I‘{eCKOﬁ n HpHKHaﬂHOﬁ XUMHUU MW TpPHUBHAJIBHBIC HA3BaHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI

XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIeHUs] (OpMYJT HEOPraHMYECKHX
BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUIECKHIX BEIIECTB
CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH:

HEOPTaHWYECKHE BEIIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHHS H
KPUTEPUU VIS KITaCCU(PUKAIIMU N3yYaeMbIX XUMUYECKHX 00bEKTOB
OpPraHMYEeCKHe BEIIECTBA, CAaMOCTOSTENIHHO BBIOMPATh OCHOBAHUS |
KPUTEPUH IS KITACCU(PUKAIIMU N3yYaeMbIX XUMUYECKHX 00bEKTOB

M0 Pa3UYHBIM MpPU3HAKaM (YUCIY M COCTaBY PEarupyroliuX BEIIEeCTB,
TerioBoMy 3((deKTy peakuu, H3MEHEHUIO CTeleHed OKUCICHUs
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)
ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XAMHYECKHX 3JieMeHTOB | — 4 mepuonoB Ilepmogmyeckoil cuctembl



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3

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

S-, p-, 0-3JIeKTpOHHBIE OPOUTAIIH, SHEPTETHYCCKUE YPOBHU

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

nepuoaaM U rpymnmnam

CopMUPOBaHHOCTh YMEHHS COCTaBJIATh YPaBHEHHUS XUMHYECKHX

peaxkiuil 1 pacKpbIBaTh UX CYIIIHOCTb:

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IIoCpEACTBOM

COCTAaBJICHHS 3JICKTPOHHOI'O 0ajaHca 3THX peaKI_II/Iﬁ

YpaBHEHUS pEaKUMUH pa3IUYHbIX THUIIOB; IOJHBIE U COKpAIIEHHBIE
yYpaBHEHUS pEaKIUil HOHHOrO OOMEHa, Y4YWUTHIBas YCJIOBHS, MpH

KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )
CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3IMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKuHﬁ

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIHOIIMMU

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh COCTAB W BAKHCHIINE
CBOICTBa BEIIECTB, MPUHALICKANMX K ONPEACHEHHBIM KiaccaMm |
rpynmnaM COeIUHEHHH (MpOCThle BEIIeCTBA, OKCHUIBI, THUAPOKCHUIBI,
COJIU; YTTIEBOAOPOIBI, MPOCThIE d(PUPHI, CHUPTHI, (PEHOIBI, aATbIETUIBI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC d(PHPBI, KUPBI, YTIICBOIHI,
aMHUHBI, aMUHOKHUCJIOTHI, OCITKH)

CdopMUPOBAaHHOCTh YMCHHS MPOBOIUTH PACUYETHI 10 XUMHUYCECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEaKIUil C MCIOIb30BAHUEM
(bU3HYECKUX BEINYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
U3 HUCXOAHBIX BEIIECTB JaHO B BHUJAE pPACTBOpA C OMpPEIEIEHHON
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET
MIPUMECH )

MaccoBOM WM 00BEMHOM 10U, BBIX0/1a POAYKTA PEAKIIMH

TEIIOBOTO 3P dexTa peakuuit
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10.5
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00BEMHBIX OTHOILLIEHUN Ta30B
M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

Biagenue cucteMoil 3HaHUK O METOJaxX HAY4YHOI'O IO3HAHUS SIBICHUMN
IIPUPOJBI, HCIHOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHUE
IPUMEHATh OTH 3HAHUSA IIPU SKCICPUMEHTAJIBHOM HCCICIOBAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IIPUPOJE, TPAKTUYECKON NEATEIBHOCTU YEJIOBEKAa M B IIOBCEIHEBHOMU

KHU3HHU

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISI HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peIlIeHPIfI HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HHE M M3YYCHHE CBONCTB HEOPraHHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKIUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHHe  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOEHUEM IPABUI
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LI€IE€HANPaBIECHHbIH MOMCK
XUMHUYECKOW HHGpOpMAallMM B pPAa3JIMYHBIX HCTOYHHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpelICTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XHMMHYECKYIO
uHpOpMaIMIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCTIE/ICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHHU
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTraHU3MBI
onpenenéHme BCIIECCTB, IIOHHMMasA CMBICJII IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI



YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPECAHOI'O BO3,Z[€I\/JICTBI/ISI Ha

OpraHusMm 4€JI0BCKa



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUs aToma. Pacripenenenne
JJIEKTPOHOB IO SHEPreTHYecKuM YpoBHsIM. Kiaccudukamuss XUMHUYeCKuX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIGKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

Ilepuonnueckas cucrema xumudeckux odaemeHtoB .M. Menneneesa.
®uznueckui cmbica [leprnoanyeckoro 3akoHa /.M. Menaeneesa. [lpuunnel u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB
BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

Bunbl xumuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJIADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKON pEeHIETKN

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B
HEOPraHUYECKON U OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHMsI MacChl BELIECTB
CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (aKTOPOB

TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHs
OOpatumble peakiuu. XUMHYecKoe paBHOBecHe. (PakTophl, BIMAIOIIKE Ha
coCTOsAHME XUMHUecKoro pasHosecus. [Ipunnun Jle Ilarense

DnekTponauTnueckas nucconnanus. CuibHbIe U ciadble d7aeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAas, HEWTpanbHas, IienoudHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

['unponus coneit. MonHOe pousBeneHue Boabl. Bogopoansblii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIpOKEHHS  KOHIIEHTPAIIMM  pPAacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOFI/II[paTBI
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2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

3.4

3.5

3.6

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHBIE pCaKknuu. HOBGI[GHI/IG BCIICCTB B CpClax C

pasHbIM 3HaueHueM PH. MeTtobl aeKTpoHHOrO OanaHca
DNeKTpoIn3 pacTBOPOB U PACILIaBOB COJIEH
OCHOBBI HEOPTAHUYECKON XUMUU

Knaccudukanus HEOPTraHUYECKUX COEMHEHHUIA. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Melb) U uX coeauHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIUHEHUH  (OKCHJIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN)

['eneTnyeckasi CBA3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICIKAITUX K

Pa3IMYHbIM KJ1acCaM

W nenTudukanyst HEOpraHMIECKuX coequHeHni. KauecTBeHHbIE peakiuy Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

OCHOBHBIE TIOJIO)KCHHUSI TEOPUU XHMHYECKOTO CTPOCHUS OPTraHUYECKUX
coenuHeHuil A.M. BytnepoBa. YTriiepoHbII CKEIET OPraHUYECKON MOJIEKYJIbI.
KpaTHoCcTh XMMHYECKOUW CBS3H. S- M P-CBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u nzoMepsl

[TonsiTue o  QyHkuMoHanbHOM rTpymme. OpueHTauuoOHHbIE  A(PQPEKTHI

3aMECTUTEIIEN

[IpencraBnenne o knaccuuKalMu opraHuyeckux BemecTB. HomeHkmarypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUSA

BaKHEHIIINX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO60,Z[HOpa,Z[I/IKaHBHBII>’I U HOHHBIM MEXaHH3MBbI PpCaKIunu. Ilonsatue o

Hykseoguie u anekrpoduiie. [pasuno Mapkosuukosa. [IpaBuio 3aiiiieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHHE, KPEKWHT, u3oMmepusaius, ropenue. l[lomyueHnue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKklMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOraIOTEHUPOBAHNE, THIpaTallis), TOPEHUs], OKUCIICHUS U
noauMmepu3anyu. IIpoMblnuieHHble W 1a00OpaTOpHble CHOCOOBI MOMYYEHUs

AJIKCHOB



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLUHUM MPUCOCAUHEHUS
(rugpupoBaHKe, TaJlOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYIMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
alETUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKH U

pe3ku MeTaiuioB. [IpumeneHue aneruneHa

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelleHMs], MPHUCOeAUHEHUs (TUIpUpPOBaHME, TrajoreHupoBaHue). Peakuus
ropenusi. OcoO0EHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMH  Kak  Ccrmoco0  MOITy4eHUs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyueHue sTaHoNa: peakiusi OpOXKEHUS TIIFOKO3bI, THApPATAIU
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENHU MPEAEIIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

®enon. XuMmuueckue cBOMCTBa (eHosa (peakiuu C HAaTpUEM, THIPOKCHUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPENEIbHBIX aIbJETHI0B: THAPUPOBAHUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaenicteue ¢ ruapokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKu OKUCIICHUS allCTOHA

Kap6OHOBLIe KHCJIOTEl. XHMMHUUYECKHE CBOMCTBA MMPpEACIIbHBIX OOTHOOCHOBHBIX
Kap6OHOBLIX Kuca0oT. OCOOCHHOCTH XHMHUYECKHUX CBOMCTB MypaBBHHOfI
KUCJIOTHI. HonyquMe npeaAcCIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT:
OKHCJICHHUE aJIKaHOB, AJIKCHOB, IICPBHUYHBLIX CIHPTOB, AJbACTHUIOB. Bricmme

MMPEACIIbHBIC U HECITPCACIIbHLBIC Kap6OHOBBIC KHUCJIOTBI

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIMX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA >KHUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, wiM OMbBUICHHE, )KMPOB Kak CIOC00
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3.16
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3.18

3.19

3.20

4.1

4.2

4.3

MPOMBINIJICHHOTO TIOyYEHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAKIMM C Y4YaCTUEM CIUPTOBBIX H
IBJICTUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMenenue rimtoko3bl, e
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunos. [lonmucaxapuasl: kpaxmai, riukoreH. CTpoeHne MakpOMOJIEKYII
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢upoB 1memmono3sl. I[loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

AMUHOKHCIOTBI U OCJNKH. AMHHOKHCIOTHI KaK aM(pOTEpHBIC OpraHUYCCKHE
coenuHeHusi. OCHOBHBIC aMHUHOKHUCIIOTBI, OOpa3yromue Oenku. XUMUYECKHE
CBOWCTBA OEJIKOB: TUAPOJIU3, JCHATYpAIlUs, KAYeCTBEHHbBIC (IIBETHBIC) PEaKIIUU
Ha OenKu

CtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB IMOJMMEPOB OT
CTpoeHUsT MOJIeKyJ. OCHOBHBIC CIIOCOOBI IMONYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: PeaKkIuy MOJIMMEpH3aIiK U TToJIMKoHAeH cannn. Kimaccnduxarmst

BOJIOKOH

WNnentuduxanus opraHndeckux coenHeHui. Pemenue

SKCIICPUMCHTAJIbHBIX 3a/1a4 HA PpACIIO3HABAHNUEC OPraHUYCCKHUX BCIICCTB

I'eneTnueckas cBsA3b MEXKIY KJIACCAMH OPTaHUYECKUX COEIUHEHUN

XuMuS U KU3Hb

XuMus B moBceAHeBHOW >ku3HU. [IpaBuna OGezomacHOW paboOTBl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM
rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HeTH U e€ mepepaboTKa (IPUPOIHbIE
HCTOYHUKHU YTJIEBOJOPOIOB)

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, ToYBbl, aTMOChepsl, GIOpbl U (HayHbI OT
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5.1

5.2
5.3

5.4

5.5

5.6

5.7

5.8

XUMHUYecKoro 3arps3HeHus. IlpoGrema OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIbTepHaTI/IBHbIe HCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX
BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u
uBetHass  Merauryprus. CTEKIO0O W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ W11 OpPraHUYECKOU

IIPOMBILUIEHHOCTH
Turbl pacy€THBIX 3a1a4

Pacuérel macchl BemecTBa miin 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY

BEIL[ECTBA, Macce MU 00BEMY OJTHOTO U3 YJaCTBYIOIIUX B PEAKLIUH BEIIECTB
Pacuérsl TemmoBoro 3¢gdexra peakuun
Pacuérer 00BEMHBIX OTHOLICHHUH Ta30B IIPU XUMHUYECKUX PEAKIIUAX

Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )

Pacuéter maccoBoil mim 00BEMHON JOIM BBIXO/IA MPOAYKTA PEAKIIMH OT

TCOPECTUYCCKH BO3MOKHOI'O

Pacuétsl Macchl (00bEMa, KOJTMYECTBA BELIECTBA) IPOJYKTA PEeaKLuu, eClln
OJIHO M3 BEILECTB JaHO B BUJE PACTBOpA C OIIPEIEIEHHON MacCOBOM 10JIen
PacTBOPEHHOIO BEWIECTBA

Pac4€rhl ¢ NCII0JIB30BAHUEM NOHATHH «MaccoBas JOJIA», «MOJISIPHA
KOHIICHTpALUs», KPACTBOPUMOCTHY

Haxoxaenne MosieKymsipHON (popMyJIbl OpraHMYECKOro BEIIECTBA IO €T0
IINIOTHOCTH U MAaCCOBBIM J0JISAM 3JIEMEHTOB, BXOAAIIIUX B €0 COCTaB, UJIH 110

HPOAYKTaM CrOpaHus



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






