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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBarelbHBIX opranm3anusx Poccuiickori  ®Denepanuu,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsIT Ha YpPOBHE YIIYOJIEHHOTO W3Y4YEHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIu(dPEepeHIIMPOBAHHOTO,
npouibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K OBICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XuUMHM Ha3Hauy€HUE TpeaAMeTa «XUMHUS» MOJydaeT
NoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCS CJIEAYIOIIME BBIMOJHIEMbIE MPOrPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOI0 Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHABIWBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
JUIT U3Y4eHUs B paMKaxX OTIENIbHBIX Mpoduiie, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT NPUMEPHYIO TMOCIEIO0BATEIBHOCTh H3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTHUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI03HABATENbHBIX  JACMCTBHI  00ydYaromerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOW) COCTaBIISIOIIEH COAEpKAHMUSI YUYEOHOro TMpeaMeTa «XUMUs»
0CTa€TCsl BOZMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs O0yUeHHUS.

B coorBercTtBUM € KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudepeHIupoBaHHOTO OO0yUYEHMsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TANOM MOJYYSHHSI XUMUYECKOTO 00pa30BaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOTO 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJICHHE TEOPETHYECKOM M NPaKTUYECKOW MOATOTOBKU
oOy4JaronMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEro TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM pe3ylibTaTaM OCBOCHHS (enepanbHOU
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTIbHBIX
YMEHHUM, YMEHUH paloHaIN3alul y4eOHOTO Tpylna M OOOOIIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTaBngomyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOTro U yriryOiIEHHOT0 YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» U «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (DaKTOIOTHUECKOTO MaTepHraia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTH
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIriayOIeHUs PeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSAX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
PHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakuui AOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUN 00 2JIEKTPOXMMUYECKUX Ipoleccax U
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OIpeeaEHHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHU)
OKa3bIBAIOT BIJIMSAHHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COAECpPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornyeckoro npoduiast OONbLUINKI yAENbHBIM Bec OyaeT MMeTh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJIst 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOJAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIy’KaT OCHOBOM Il M3Y4YEHHsS] CYUIHOCTH MpPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnmane ¢dopMmupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUM M3y4eHHe NpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipu n3yyenuun yueOHOro npeaMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 0a30BOM YpPOBHE),
3aJjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUYECKOH AeATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphI. Pemenune 3Toii 3a1a4n Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroyiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI NIPUPOJABI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB YHEPIHH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTSAX INPOTEKAaHUS XUMUYECKHUX pPEeakUui, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUH, AJSi OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX ECTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO pEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHUEH, TIPOrHO3UPOBAHMS,



aHaJlM3a U OLICHKH C TIO3UIIMH 3KOJOTHUECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOI M IMPOU3BOJACTBEHHON [EATEIbHOCTU YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U NIEPEPAOOTKOM BEILIECTB;
yri1yOJieHHe IPeACTaBIEHUI 0 HAyYHBIX METO/1aX O3HAHMSI, HEOOXOAUMBIX
Ul TpUOOpPETEHHUsT YMEHUN OpUEHTHPOBATbCSI B MHUpPE BEIIECTB U
OOBSICHEHHsS] XMMHUYECKUX SBJICHUH, HMEIOIIUX MECTO B MpPHUpOJE, B
IIPAKTUYECKOM AEATEIBHOCTH U IIOBCEAHEBHOMN KU3HHU.

B nmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NMpPU U3YYCHUU
npeaMeTa «XuUMHUsS» Ha  yrIyOJI€HHOM YpOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTU SIBJICHHA TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHWUS
0O0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOcTe oOyuaromuxcs, (GpopMuUpoBaHUE Yy HUX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCIIOBUIO YCTIEIIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupoBaHHE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOOINOIL30BaHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOM JAEATEIBHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero ooimiero oopa3oBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 Jaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIM3AIIMN AaTOMHBIX OpOUTANIeH yraepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o KilacCU(pUKALMKM OpraHMyYeckux BewiecTB. lloHsTHe o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHME MOJEIEl MOJIEKYJ OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. lIpencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMoniorudeckuil psii aakeHoB, obmias (Gopmyia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousznyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOU CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE aTKaIUCHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHNUS, TUMEPU3ALUU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaTudeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEAKUWHA NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaaUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupoia. CrnocoObl NOIy4YeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepaborku. CrocooOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPYyNNy, LIUaHOTPYyMIy,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAIllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aWUMOJICWCTBUE allETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMYECKUX BELIECTBAX, OJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKomyeHUE C¢ koyuekiusaMu «Hedts» u «Yromby, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTaAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuiIbHOro 3aMenieHus. JlelicTBue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN PUCOETUHEHUS.
OxkucieHue anpJeTu0B, KAYECTBEHHBbIC peakluu Ha anubaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHble CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNUA, PEAKIUU C Y4YaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpemcraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUECKUE U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeeTbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yrieBoaoB. Kinaccudukainms yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHUE B mpuponae. GoTOCHUHTES.
XUMHUUYECKHE CBOKMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaIe ¥ HEBOCCTAHABIMUBAIOIINUE AUcaxapuasl. ['uaponmns
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsh pPeakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJCTUIBl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutepruna ¢ THAPOKCUAOM
Meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psigaa. CTpoeHUe aHWJIMHA.
B3aumHoe BiMsHHE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwInHA. KauecTBeHHbIE peakiuu Ha aHWwiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPeACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCIKH, pCEIICHHE OKCICPUMEHTAJIbHBIX 3aJa4 II0 TeMaMm
«A30TCcoaepKalIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUH, CPEIHSIS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMATUIICHTEpePTaNar). Y THiIU3aIus U nepepadoTKa MacTuKa.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAILME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(b opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (OpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB IOJYUYEHUs, ONPEICICHUE 0N
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUN, MPUHATBIX B OTHEJIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJECHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpOTPO(PHBIA THUIT TUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, JKUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: NHUILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, DJICKTPOHHBbIC KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAaf,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JJIUHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

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

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKuX peakiuii B HEOPraHMUECKONH U OpraHu4YecKou
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiiu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranTta
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB M PaCIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO MHIAWKATOPOB, W3YYEHUE BIMSHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxmenwe B Mpupoje, crocoObl MoiydeHwus, (pusudeckue u
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0OpOaCOaEpKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI MOIYYCHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3MUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepbI(V1). CepHucTas u cepHast KUCJIOTHI U UX coti. OCOOEHHOCTH CBOWCTB CEPHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeneHue azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHocOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemuHenui. dochopHbIC
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTHBUPOBAHHBIA yroib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATBHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbus3nyeckue cBoOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHu  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnyueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydyenue, Gu3n4ecKkue 1 XuMUYecKue
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. Maruuii u KaublMil: mosydeHue, (u3HUecKue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: nosydeHue, (pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BeIIeCTBA M €ro coeauHeHui. AmdoTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3NuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenue
[IAHKA U €TI0 COeINHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeJie3a C PacTBOPAMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa U e€ coenuHeHus», «A30T U dochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunsie
MPUHIUIBI OPTaHU3ALNN XUMHUYECKOTO MPOU3BOACTBA. [[poMblliieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIICCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CMIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €ro nociaeAcTBus. Posib xumnn B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIEeBOM 0€30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMUX B PEAKIIMH BEIIECTB, MaCChl
(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHON MaccOoBOM JoJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOJM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BbIXO/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCUPUKAIM, MEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJICAJIbHBIA Ta3, (PU3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;

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



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINNA HPABCTBEHHBIX U MPABOBBIX HOPM H C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHBHOTO M  KOJUJICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YIPOXKAIOIINX 37J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUYEHHUIO MPOGECCHil Pa3IMdIHOTO POojia, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GOpMHUPOBAHMN PALMOHAJIBLHOTO HAYYHOIO MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBlICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JJaHUU
HOBOW 0a3bl MaTepUalbHON KyJIbTYypbl, B pELIEHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHajdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEro MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccruoHaIbHOM
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa W CHEHU(PHKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (ITO03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU 1IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KJIacCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu
— MPU PElICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XMMHUYECKUX
peakuuit;

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

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHN,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HaAy4yHO-
NoMmyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHbOpMalMel: MPUMEHITh MEXKIpPEAMETHbIE ((pU3NYeCKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ HAJIOTa W/HITN
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBAaTENIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI 10 XMUMHUH Ha yriayOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT ClieuupruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JNEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U
MUIIEBO 0€30MacHOCTH, B Pa3BUTHUH MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuu, B obecrieueHnn palOHAILHOTO
IPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTHUESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEaKIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHUS, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHS XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTABIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl MILTIOCTPALIUN
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATUYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHWS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJEHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIMHEHUN U AMUHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, M- U  MOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
¥ TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YIIJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHN, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHHUSI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
MCIIOJb30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

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

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUM mpolaeM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJIHON CPEeJIbl U TOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICMUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIUIO, TiepepadbaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECNEUYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XWMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHUS O CTPOEHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTAUIMYECKON pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIaCCU(PHUITMPOBATH: HEOPTAHUICCKHE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiui, U3MEHEHHUIO CTeleHen
OKHCIICHUSI JJIEMEHTOB, OOpaTMMOCTH, YYaCTHUIO KaTajau3zatopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUSI M KPUTEPUU IS KiIaccuPUKaiuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckont  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYECCKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJIEHTHbIE BO3MOYKHOCTH ATOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakuyd  TUAPOJIN3a;  PEaKUuiu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONpE/EICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawiely u  «Hemeramisy) ¢
COOJII0JIEHMEM TpaBUil 0€30MacHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTb UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIW3UpOBaTh W  OIECHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIaTh TTpaBUIa TOJb30BAHUS XUMHYECKON
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHOU
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MH(GOpMALIMH B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoil uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYI0 HHPOPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepnonnueckuit
I1
1.1 SAROM 1 1 ICPHOITICeRal CHOTEMA 9 https://m.eds00.ru/R39EAGIPC
XUMHUYECKUX dieMeHToR /1. M.
Menneneena
.M
1.2 Crpoenne semectsa. Muoroodpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro mo paszneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Hewmeramnsl 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 MerTanisl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazneny 54
Pasznea 3. Xumnd u :Knu3HbL
M . X
3.1 CTOMBL TIOSHARMA B XHMHIL AMMHIA 1 9 https://m.edso0.ru/2Q4016 NXK
JKHN3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 4 8

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
MPEACTABICHHUE O
MHOT000pa3uH OPraHnIeCKUX
COCIMHCHUI

DIEKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (0OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOKHOCTH
aToma yriepojaa

XuMHuyeckas CBA3b B
OpPraHMYECKUX COSAUHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN A.
M. bytieposa

Bunsl n3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!.
OneKTpoHHBIE 3P PEKTH B

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/ibHbIEe pecypChl

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

https://m.edsoo.ru/ODI6T8LIR

https://m.edsoo0.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edso0.ru/GN3QZ8AHX




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIAaCCU(UKALIUN U
CUCTEMaTHYECCKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

https://m.edsoo.ru/P6 AQNOU22

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

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
obmras popmyina,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

10

11

12

(DI/ISI/ILIGCKI/IG U XUMHYCCKUC
CBOMCTBA aJIKAaHOB

HaxoxxaeHue alkaHoB B
npupoje. CriocoObl MoyyeHus
U IPUMEHEHUE aJIKaHOB

[ukmoankaHbl: o0mas
¢dbopMyIa, HOMEHKIIaTypa 1
HU30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHUECKHUX
CBOMCTB, CIIOCOOBI OTyYEHUS
U IPUMEHEHUE

https://m.edso00.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso0.ru/Q4B59001A




13

Pemenue pacuérHpIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIIUX
B ero coctaB. CucremMaTu3anus
1 000011IeHNE 3HAHUH 110 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmras popmyina,
HOMECHKJIATYpa, JIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekya. CTpyKTypHas U IHC-
TpaHC-U30MEPHS AJIKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusznyueckrue 1 XUMHUIECKHE
CBONCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBA

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

16

17

18

CrniocoObl mostyueHus u
MPUMEHEHHE ATKCHOB

ITpakTryeckas padora Ne 1 o
teMe "[lonydyenue sTuieHa u
M3y4YEHUE ero CBOMCTB"

Pemenne pacu€THeIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyIIBI OPraHNYECcKOro
BELIECTBA

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/XYWNMAYNA

19

AJKagueHbl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJIUPOBaHHBIE.

https://m.edsoo.ru/EKDS1U5UV




20

Oco0EHHOCTH 3JIEKTPOHHOTO
CTpOEHUS

XUMU4JeCcKHe CBOMCTBA
COMPSOKEHHBIX JTUCHOB

https://m.edso0.ru/M356GLRBE

21

22

CriocoObI mosryueHust u
MIPUMECHECHHE ATKAIUCHOB
AJIKUHBI: TOMOJIOTHYECKHUI
psia, obmas popmyia,
HOMECHKJIATYpa, JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3muecKue
CBOICTBA

https://m.edso0.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93

23

24

XUMHUYECKUE CBOUCTBA
AITKAHOB

KauecTBeHHbBIE peakuy Ha
TPOMHYIO CBA3b

https://m.edsoo.ru/MQ7A03SUC

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

25

CrniocoObl mostyueHus u
MPUMEHEHHE AIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

Pemenue 3agau: pacuérsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

Cucremaruzanus 1 00001eHue
3HAHUH 10 TEME

ApEHBI: TOMOJIOTHYECKUH Psi,
obmas popmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/I9DNOP1N8

https://m.edsoo.ru/WINGDLBK5D




29

MOJIEKyJ1 O€H30J1a U TOJTyoJIa,
ux (hpuznyeckue CBOMCTBa

XUMHUYECKUE CBOMCTBA APEHOB:
peaKIuu 3aMeIICHUs

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

30

XUMHYECKUE CBOMCTBA aPEHOB:
peaKLuuy IPUCOCIUHEHN,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

32

33

OCo0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIeIICHUE MOJIEKYIISIPHOU
(bOopMyIIbl OPraHuYecKoro
BeIIlECTBA

CriocoObl nostyueHus u
IIPUMEHEHHE apEeHOB

https://m.edsoo.ru/F2K2CB5PG

https://m.edso0.ru/QFKSRGCXW

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

34

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMUHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

https://m.edso0.ru/1IX70QOM5T7F

35

36

37

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHWH 110 TEME

IIpuponnsiit ra3. [lomytHeie
He(TsAHbIE ra3bl

KaMeHHBIH yrosib U mpOyKThI
ero nepepaboTKu

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

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u cocoOs! e€
nepepadotku. [Ipumenenue

https://m.edso00.ru/ORE9Y2CYG




39

IPOJIyKTOB MEPEpabOTKH
HepTH

['eHeTnveckast CBSA3b MEKITY
Pa3IUYHBIME KIacCaMU
YTJIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

lManorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTpOCHHE; pEaKLUU 3aMeIICHUS
rajoreHa

https://m.eds00.ru/XX94BSSGR

41

JeiicTBue 1menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiicTBue
JUTAJIOTCHAJIKAHOB C MarHUEM
Y IUHKOM

https://m.edsoo.ru/FF11CTOKA

42

Cucremarusanusa 1 00001IeHnE
3HaHUH 10 paszueny
"VrneBomopoasr"

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

43

44

KonTponbhas pabota no teme
"VrneBomopoasr"

[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKUH Psi,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa,
kinaccudukanys, puznueckue
CBOMCTBA

https://m.edsoo.ru/EJHI0TT50

https://m.edsoo.ru/I9INSKPMLB

45

XUMHUYECKUE CBOUCTBA
MpeETbHBIX OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ




46

47

48

49

CriocoOsl mostyueHus: u
MIPUMEHEHUE OJHOATOMHBIX
CIIUPTOB

[Ipocteie 3dupsr:
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH (PU3UYECKUX H
XUMHYECKHUX CBOMCTB

MHOroaroMHbI€ CITUPTHI:
ATUJICHTIIMKOJIb U TJIUIECPHH,
X QU3NYECKUE U XUMHUCCKHE
CBOMCTBa

CriocoOpl mostyueHus u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG5AX

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢u3nueckre cBOMCTBA.
ToxcuyHOCTH PeHOIIa

https://m.eds00.ru/0117TP1EX

51

52

Xumu4deckue cBoicTBa (heHoma

CriocoObl nostyueHust u
NpUMEHEeHHe (eHoa

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo0.ru/60B9BOAKU

53

[IpakTnueckas padora Ne 2.
Pemenne OKCIICPUMCHTAIIbHBIX
3aja4 1o reme "CrnupTsl U
¢benomnsr"

https://m.edso00.ru/SHIGNHMGK

54

55

Cucremarusanusa 1 0000IIeHne
3HAHUH I10 TeEME

Abaeruasl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE

https://m.edso0.ru/J7BOQQOWB6

https://m.edsoo.ru/DHUDYUVGN




56

57

KapOOHUJILHON TPYIIIbI;

TOMOJIOTUYCCKUE PAIBI, O6H_[aSI

dbopMmyna, n3omMepus u
HOMEHKJIaTypa
AJbJIeTH/IBI M KETOHBI:
bu3ryuecKre CBOMCTBA,;
peakuuu NpUCOEIUHEHUS

PeaKHI/II/I OKHCJICHUSA U

Ka4YCCTBCHHBIC PCAaKIIMHU
AJIBJACTU 0B U KCTOHOB

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

Crioco0pl nostyueHus
AJIBJCTU 0B 1 KETOHOB

https://m.edso0.ru/KOSEDOZNC

59

60

61

62

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJIEKYJT

W3omepust 1 HOMEHKIIAaTypa
KapOOHOBBIX KHCIIOT, UX
(bu3nvecKue CBONCTBA

XUMHUYECKHE CBOUCTBA
MpEEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

OCco0OEHHOCTH CBOMCTB
MYypaBbUHOMN KHUCIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/SAG3MM12R

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

https://m.edso0.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4Z0

63

Oco0EHHOCTH CBOWUCTB:
HereHeJ’ILHBIX H

https://m.edsoo.ru/PO7B20AZG




apoMaTHYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KUCIIOT

64

65

[TonsiTHe O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoOsl motyueHus: u

IIPUMCHCHHEC Kap6OHOBbIX
KHCJIOT

https://m.edsoo.ru/ASMQKWR52

https://m.edso0.ru/ZY83U872I

66

Crnoxuble 3upsL:
TOMOJIOTHYECKUH PsiJI, 00IIIast
bopmyia, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

68

duznyeckre 1 XUMHUYECKHE
cBOiicTBa 3(hHpoB

Pemenune pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
pEeaKuru, Ha ONIPEICTICHNUE
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHr4YeCKOro BEIIECTBA

https://m.edsoo.ru/TCIGEW2K6

https://m.edso0.ru/K512Q0HVD

69

70

ITpakTuueckas padora Ne 3.
Pemenue skcriepuMeHTaIBHBIX
3ana4 o reme "KapOoHOBbIE
KUCHOTHI. Cl1oxkHbIE Y3PHUPHI"
Kupsr: crpoenue, puznueckue
Y XUMHYECKHE CBOMCTBA
(runponus)

https://m.edsoo.ru/OGEJG1Z6Q

https://m.edso0.ru/9SIVVGAD3




71

72

73

74

OcoOEeHHOCTH CBOWCTB JKUPOB,
COJIEpIKaIINX OCTaTKU
HENpeIeNbHbIX KUPHBIX
KUCIOT. JKupsl B Ipupoie

Mpu1a Kak cOJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Morolee aeicteue. [lonstue o
CUHTETUYECKUX MOIOILIUX
cpenctBax (CMC)
I'enernyeckas CBs3b
YIJI€BOIOPOAOB U
KHMCJIOPOJICOACPKALIUX
OpPraHUYECKUX BEILECTB
Pacué€rsl 10 ypaBHEHUAM
XUMHMUYECKHUX PEaKIUH

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

https://m.edsoo.ru/YPLLOQUE?Y

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMarusanus 1 00001IeHne
3HAHU 10 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO6m1ast XxapakTepucTruKa
YTJIEBOJIOB U Kiaccuukarus
YTJIEeBOJIOB (MOHO-, IU- U
MoJIMCaxapu/bl)

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

77

78

MoHocaxapuabl: pusnyeckue
CBOICTBA U HaXOXJCHUE B
pUpoie

[IpuMeHeHue IIII0KO3bI, €€
3HAUEHUE B
KHU3HEIEATEIBHOCTH
opranusma

https://m.edsoo.ru/SDKMBGIF6

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




79

80

81

Jucaxapuipl: caxaposa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B npupoe u
MPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJI, (GPU3NUECKHUE U
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

[ToustHe 00 HCKYCCTBCHHBIX
BOJIOKHax

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

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

https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpeeIICHUE I0JIA BBIXOAA
IIPOJYKTA PEaKLUu OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH

83

84

85

86

Cucremarusanusa 1 00001IeHnE
3HaHUH 10 paszueny

KonrtponbHas pabora no teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeanHeHus"
AMUHBL: KTacCUpUKALHS,
CTPOEHHUE MOJIEKYJI, 0011ast
bopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA

XUMHUYECKUE CBOUCTBA
anudaTuuecKux aMHMHOB

https://m.edsoo.ru/YTA71S0GH

https://m.edsoo0.ru/40ZT3216M

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

https://m.edsoo.ru/MYC4DL1GD




87

88

89

90

91

AHWIVH: CTPOCHHE aHWIINHA,
0COOECHHOCTU XUMUYECKUX
CBOWCTB aHWJIMHA

CriocoOsl motyueHus: u
MIPUMEHEHHE aTH(PaTHUECKUX
aMUHOB

AMHHOKMCIIOTHI:
HOMEHKJIaTypa U U30MEpHs,
(bu3uYecKue CBOMCTRA.
OtnenbHbIC NPEICTABUTEH O
AMHHOKHCJIOT

XnMHYecKre CBOMCTBA
aMHHOKHCJIOT, UX
OHOJIOrMYECKOE 3HAUECHHUE
amMuHokuciioT. CuHTE3 U
TUAPOITU3 TSN THIOB

benku xak npupoaHsie
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edso0.ru/ROIQFGFVC

https://m.edso0.ru/16QZ981XZ

https://m.edso00.ru/C031GD96B

92

93

94

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTtcoaepikaiue
reTepOLMKINYECKHE
coeanHeHus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

[TpakTuyeckas pabora Ne 4.
Pemienue skcrepuMeHTaIbHBIX
3aJa4 Mo TeMe
"A3oTcoaepkaiye
OpraHUYeCcKHue CoeaMHEHUs"

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

https://m.edso0o0.ru/6 A9U8JIK1G

https://m.edso0.ru/NC46Z2YR7




95

96

97

98

[TpakTnueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "Pacno3HaBaHue
OpraHUYECKUX COCTUHECHUM"

KontponbHas paboTa mo teme
"A3zoTcoaepxaliue
OpraHu4eckue coenHeHus"

OCHOBHBIE TTIOHSATHS XUMHHI
BBICOKOMOJICKYJIAPHBIX
COG,[[I/IHCHI/Iﬁ H MCTOABI UX
CHUHTC3a —II0JIMMCpU3alugd U
IIOJIMKOHACHCAIUA

IInacTtmaccel. YTunusanusa n
nepepadoTKa MIacTUKa

https://m.edso00.ru/4GSLO35TE

https://m.edso00.ru/R69Q6G80U

https://m.edsoo.ru/7SVQS1I0N

https://m.edsoo.ru/IU7EQ648Y

99

DnactoMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayTyKH.
Pe3una

https://m.eds00.ru/SO6ALFPLS8

100

BonoxkHa: HatypanbHEIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I
CIICHUAJIBHOI'O Ha3HAYCHUA

https://m.edsoo.ru/DQOJRVK4H

101

102

ITpakTuueckas padora Ne 6.
Pemenue skciepuMeHTAIbHBIX
3as1a4d 1o Teme "Pacmo3HaBanue
IUIACTMACC ¥ BOJOKOH"

O0o001IeHNEe U CHCTEMATH3aLIHS
M3YYEHHOTO MaTepuana mno
TeMe "BricokoMomeKyspHbIe
coenuuenus"

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo0.ru/REGCOZS45




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJIbHbIE Pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SIJIEp.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XuMHUYecKuil 31eMeHT. M130Tonbl
CrpoeHue 3JIeKTPOHHBIX

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

3 3JIEMEHTOB (S-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTHI)
Pacrpenenenue 31€KTPOHOB 110

4 pea p 1 https://m.edsoo.ru/HN5VJRET?2
ATOMHBIM OpPOUTAIIAM
DneKTpOHHBIE KOH(UTYpalUU

5 aTOMOB DJIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/56 M011PUG
1 BO30YX/IEHHOM COCTOSIHUH
DNeKTpOHHBIE KOH(UTYpaLUH

6 HOHOB. 1 https://m.edso0.ru/3ZORH4PQL
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XuMHuuyeckux demenToB /1. U.

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

MenpeneeBa, CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKHUX IEMEHTOB
1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOXKHBIX BEILECTB I10 IpyIIam
U IIepro1aM

https://m.edsoo.ru/M2BG8LQGU

10

11

12

13

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHU
KOBaJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMouneKyIspHbIe
B3aNMOICHCTBUSI

BaneHnTHOCTB 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
3JIEKTPOHHON CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUUYECKUM
CTpOEHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEMHEHMSX: COCTAB U
HOMEHKJIaTypa

BemectBa MOJICKYIISIPDHOTO U
HEMOJICKYJISIPHOTO CTPOCHUH.
Turmsl KPpUCTAJTINIMICCKUX
pCUICTOK 1 CBOICTBA BEIIIESCTB

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

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

14

[TonsiTHE O MHCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax

https://m.edso0.ru/8QWSNJMIO0




15

16

17

18

HcTuHHBIE PaCTBOPBI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BhIpaKEHUS
KOHIIEHTPALlUU PAaCTBOPOB

Pemenue 3agad ¢
HCIIOIb30BaHHUEM ITOHITHIH
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", ""MossipHas
KOHIIeHTpauus"
Knaccudpukanus n
HOMEHKJIaTypa HEOPTraHUYECKUX

BCIICCTB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

https://m.edso0.ru/9YYGIX6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa mo Temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Menpneneesa", "Crpoenue
BeniecTBa. MHOrooopasue
BelecTB"

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

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

21

Knaccudukanms xumMuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYecKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB;
3aKOH COXpaHEHUs U

https://m.edsoo.ru/ZOMZMS8REE




22

MpeBpaIlECHHS SHEPTHH TTPH
XUMHYECKHUX PEaKIIHIX
Tennobie 3G HEKThI

XUMHUYECKUX PEaKIIUi.
TepMmoxumuyeckue ypaBHEHHS

https://m.eds00.ru/9TSXHEMT4

23

Brrunciienus o ypaBHEHUSIM
XMMHYECKUX PEAKIUU U

TEPMOXUMHUYCCKUM YPAaBHCHHAM

https://m.edsoo.ru/V5WAVUXO0H

24

CKopocTh XMMHUYECKOM peakuuu,

€€ 3aBUCUMOCTD OT PAa3JIUYHBIX
¢axropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

26

27

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

[IpakTuueckas pabora Ne 1 mo
TeMe "BinsiHne pa3nnyHbIX
(akTOpPOB Ha CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMeble 1 HeOOpaTUMBbIE

peakuuu. XUMHUYECKOE
paBHOBECHE

https://m.edsoo.ru/RN8POZ7YQO

https://m.eds00.ru/NGQO05JTY7

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTnueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIxX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOT0 paBHOBecus"

https://m.edsoo.ru/UMBG65DAVK

29

DNEeKTpOIUTHYECKAs
mucconmanya. CUIbHBIE U

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




30

31

cia0ble OJICKTPOJIUTHI. CreneHb
JUucconranumn

HoHHOE pou3BeIcHUE BOIBI.
Cpena BOJHBIX PacTBOPOB.
Bonopoansriii mokazarens (pH)
pactBopa

I'mpaponus cosneit. Peakiuu,
MPOTEKAIOIINE B pACTBOPAX
AJIEKTPOJIUTOB

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ

32

[IpaxTuueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBopax 3JIEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

34

35

OKUCIIUTEIHLHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIUH.
Baxnenmmme OKUCINTENN |
BOCCTAaHOBHUTEIHN

Mertoa 371eKTpOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca
DJEeKTPOIN3 pacCTBOPOB U
pacrijaBoB BEIIECTB

https://m.edsoo.ru/AF9A7THSZT

https://m.edsoo.ru/LCSPR4PCZ

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

36

37

38

Pemenne 3amau pa3nu4HbIX
THUIIOB

Pemenue 3ana4 pa3nuvHbIX
THUIIOB

CucreMaru3anus u 0000IIeHne
3HaHUH 110 TeMe "XHUMHUYECKHE
peaxkuun"

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1




39

40

41

42

KontposbHas paboTa mo teme
"Xumuueckue peakuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XAUMHYECKUX djeMeHToB /I, U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS UX aTOMOB.
du3znueckue CBOMCTBA
HEMETAIIJIOB

AJI0TpOITHS HEMETAIUTOB (Ha
pUMepe KUCIOpo/ia, Cephl,
docdopa u yrneponaa)
Bomopoa: monyuenue,
bu3HUeCKre U XMMHUYECKHE
cBoiicTBa. ['uapu bl

https://m.edsoo.ru/E120ZSNS2

https://m.edso0o0.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: Hax0XKICHUE B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
(busznuecKkrue 1 XUMUYECKHe
CBOMCTBa

https://m.edso0.ru/SESM200XI

44

l"anorenoBo1OpOABI.
Baxmnerimue
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOT€HOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopartopHbie 1
MIPOMBIIIIJIEHHBIE CTIOCOObI
MOJTyYCHHUS TaJIOTCHOB.
IIpuMeHeHHe TajJoreHoB U UX
COCIMHEHU I

https://m.edsoo.ru/ULSR2WQ2T




46

47

48

[TpakTnueckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX
3aja4 o reme "['anorens”

Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
noy4yeHus1, GU3nIecKue u
XUMHYECKUe cBoicTBa. O30H.
[IpuMeHeHue kucnopona u
030Ha

OKcHIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/VJHPYU202

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

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

49

Pemenne 3amau pa3inu4HbIX
TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

51

52

Cepa: Hax0XJIEHUE B PUPOJIE,
CTIOCOOBI OTYYEHUS,
(bHSI/I‘IGCKI/Ie U XUMHUYCCKHUC
CBOICTBA

CepoBosiopof, cynbhuabt
Kucnopoaconep:xarime
coeanHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIIOTBI

https://m.edso00.ru/3JASFNQOK

https://m.edsoo.ru/PMQO9PHT23

https://m.edso00.ru/8TN3SZ505

53

[IpakTnueckas padora Ne 5.
Pemrenue OKCIICPUMCHTAIIbHBIX
3ama4 o teme "Cepa u eé
coeIMHEeHUs "

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

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CIOCOOBI MOJTYYEeHHUS,
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBa. AMMUAK, HUTPU/IBI

https://m.edsoo.ru/IZPKO7C4P




55

56

57

58

Kucnopoaconepkaine
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOMI
KHUCJIIOTHhI

[IpuMeneHnue a3ora u ero
COCTUHEHUN. A30THEBIE
ynoopenus. [lpodeccus:
XHMHK-TEXHOJI0T

docdop: HaXOKICHUE B
MPUPOJIE, CIIOCOOBI OTYYCHUS,
bu3nvecKre 1 XUMHUECKUE
cBoricTBa. @ochuast u hochun
Oxcunsl hocdopa,
dhochopcoaepkae KUCIOTHI.
Conu dochopHOil KUCIOTHI

https://m.edso0.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

https://m.edsoo.ru/PXZ01ZQS0

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue pocdopa u ero
coenuHeHuil. ocpopHbie
ynoopenus. Ilpogeccus:
arpoXMMHUK

https://m.edso0.ru/99E3JYYTM

60

[IpakTnueckas padorta Ne 6.
Pemenune skcriepuMeHTaIBHBIX
3ajad no Teme "A30T u pocdop
U UX COeqUHEHU"

https://m.edso0.ru/97LCBY XY2

61

VYraepoa: HaXOXJIEHHE B
MIPUPO/IE, AIJIOTPOIIHBIE
Moaupukanum; GUandecKue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

https://m.edsoo.ru/IWDS3OTDR




62

63

Oxkcun yranepona(ll), oxcun
yriepona(lV), yronsHas
KHUCJIOTA U €€ COIu
Penrenue 3amau pa3imyHbIX
TUTIOB

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

https://m.edsoo.ru/PQWKCI1INJIX

64

KpemHuuii: HaxoxaeHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
¢bu3znuecKkrue 1 XuMHUYeCKHe
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

66

67

Oxcup kpemuusi(1V),
KpEeMHHUEBasi KUCII0Ta, CHIINKATHI
[IpuMeHEeHHEe KPEMHUS U €T0
coeauHenuii. CTeKo, ero
MOJTy4eHHUE, BUJIBI CTEKIIA
Pemenue 3a1a4 pa3anvHbIX
THIIOB

https://m.edsoo.ru/NTQOS329K

https://m.edsoo.ru/IXJ00600T

https://m.eds00.ru/S5319XD1S

68

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

https://m.eds00.ru/QCSGMOTFES

69

70

71

KonTponbHas pabota mo Teme
"Hemeramisr"

AHanus pe3ynbTaToB
KOHTPOJILHOM paboTHhl,
KOPPEKIHs OIUO0K
[TonoxxeHne MeTauioB B
IIepnonnueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS

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

https://m.edsoo.ru/LAOAONS5J7

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




72

SJICKTPOHHBIX 000JI0YEK aTOMOB
METAaJlJIOB

OO6mue puznueckre CBOMCTBA

MCETAaJIJIOB. HpI/IMeHCHI/Ie
MCETAaJIJIOB B 6BITy 1 TCXHHUKE

https://m.edsoo0.ru/ICNOR6AKW

73

Crnnasel MetaiioB. Koppo3zust
METaIoB

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

74

75

76

77

Pemenue 3anau pa3inn4HbIX
TUIIOB

DNEeKTPOXUMUYECKUN P
HarnpsbKkeHui MetauioB. O0mue
CHOCOOBI OTYyYEHUS] METAIUIOB

OOm1ast xapaKTepUCTHKA
MeTaisioB |A-rpymbl
Ileproguyeckoi CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nmony4yeHnue,
¢u3nyecKkrue 1 XUMHYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHUNU

OO1w1ast xapakTepUCTHKA
MmeTauioB ||A-rpymmbl
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Marnuii 1 KaJIbIIUi: MOJTy4YEHHUE,
¢bu3znyeckrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COECIUHEHUN

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY




78

79

80

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

AJIFOMUHMI: TTOJTy4YEHHE,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOICTBa, MPUMEHEHHUE.
IIpodeccusi: meTarypr
AMpoTepHbIe CBOIICTBA OKCHIA
Y TUJIPOKCH/JIA AITFOMHUHUSI,
THIPOKCOKOMITIIEKCHI
QATIOMHUHHUS, UX IPUMEHEHHE

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

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3amau pa3inu4HbIX
TUIIOB

https://m.eds00.ru/ZCTJX7CQ3

82

83

[IpaxTuueckas padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "Merasuibl
[JIaBHBIX noArpynm"

OO1m1ast XxapaKTepUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIIIT
(B-rpymnmn) Ilepuoanueckoit
CUCTEMbI XUMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

84

85

du3znyeckne U XUMHUUECKHIE
CBOICTBA XpOMa M €ro
COEMHEHHH, UX MPUMEHEHUE
Baxkueiinine coefuHEeHUS

MapraHmga. HepMaHraHaT Kaius,
€r0 OKHCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4




86

87

88

89

dusnyeckre U XUMUYECKHE
CBOMCTBA KeJIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

dusnueckre U XUMHUYECKHUE
CBOIiCTBa MEIU U €8
COCJIMHEHUH, UX TPUMEHEHUE

dusnyeckne ¥ XUMHUUECKHE
CBOMCTBa OWMHKA U €ro
COG,[[I/IHCHPlﬁ, HUX IIPUMCHCHUC.
FI/I,Z[I)OKCOKOMHJICKCBI OHMHKa

[IpaxTuueckas padora Ne 8.
Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teme "MeTaibl
MOOOYHBIX MOATPYI"

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

https://m.edsoo.ru/GET2L9K3X

https://m.edso0.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3amau pa3nu4HbIX
TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

92

93

O06o001IeHre B CUCTEMaTH3AI s
M3yYEHHOTO MaTepHasa 1o Teme
"Mertamiabr"

KonTponbHas pabota mo Teme
"Mertamiabr"

AHanu3 pe3yabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIHSI OIIHOOK

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

94

Ponpb xumun B obecrieueHUn
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuecTBa. [lonsaTne o

https://m.eds00.ru/SSTSRWKS8




95

96

HAayY4YHBIX MCTOAax
HnCCiaca10BaHus BEIICCTB

Hayunbie npuHIMIBL
OpraHu3alu XUMUYECKOTO
npousBoAcTBa. [I[poMbllTIEHHBIE
CIOCOOBI MOTyYCHHUS
Ba)KHEUIIINX BEIIECTB

Xumuaeckoe 3arpsA3HCHUC
OKPY)KaIOHleﬁ Cpeabl U €ro
IIOCJICACTBUA

https://m.edsoo.ru/V4Y20WS8UR

https://m.edsoo.ru/HFYWAQ1VW

97

XuMHUS U 30pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpEACTBA.
IIpodeccusi: papmaneBT

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

98

99

100

101

Xumusa mumy. Posiabs XxuMuu B
o0ecrieueHny MMUIIEBON
0€e30MacHOCTH

KocMmernueckue u
nap@roMepHbIe CpeaCTBa.
BriTtoBas xumug

XuMus B CTPOUTCIILCTBE.

Baxwnerime cTpouTeNbHbIE U
KOHCTPYKLMOHHBIE MaTEPHUaIIbI

XHUMHUS B CENTbCKOM XO3SUCTBE.
Opranuveckrie 1 MUHEPATbHBIC
yaoOpeHus.

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

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

https://m.edsoo.ru/YY395RQAJ

102

Cucremaruzamus 1 00001eHne
3HaHui no teme. Ilpogeccus :

https://m.edsoo.ru/IGMSCPOK9




XHUMHK-IKO0JIOT HA
XUMHYECKOM IPOU3BOJACTBE

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






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

Kox

NpoBePsSIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUUYECKUX 3HaHHI>'I, KOTOpasa BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsT 000J0YKa artoma, S-, p-, O-’JIEeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHUCIICHHS,
XMMHYECKas CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLIUsSL
aTOMHBIX OpOMTaNell, KpUCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTpAlHs, PacTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, H30MEpbl, CTPYKTYypHas
¢dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckass  (Luc-,
TPAHCU30MEPHsI), TOMOJOTHYECKHH pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJ- M a30TCO/EPIKAIIME COSTUHEHUS, ONOJIOrMYEeCKH aKTHBHBIC
BeIlecTBa (YIrJIeBOJIb, JKUPHI, OEJIKH), MOHOMED, OJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMbIE), PACTBOP, JIEKTPOIIHTHI,
HEDJICKTPOJIUTHI,  JJICKTPOJUTHYECKAass  JUCCOIMALUs,  CTETCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIU3, CKOPOCTh

XHUMHYECKOH peaKknuun, XUMHYCECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHHYECKUX
BemiectB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [I.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MTPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAxX
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1.5

(dakToJIOTHUECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJIYyYECHUH U
0e30IaCHOM  HWCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATCIbHOCTH

4eJI0BeKa
o0uIMe HayyHble MPUHIMIBI XUMHUYECKOIO IPOU3BOJICTBA (HA IIpUMEpE
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHAKa, METaHOJa, MepepaboTKH

HeTH)

CdopMUpoBaHHOCTH YMEHUI BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHWHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEIICCTB U UX MPEBpaIleHui
B3aMMOCBSI3b XMMHUYCCKHUX 3HAHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JIee OCO3HAHHOTO MOHUMAHUS U O0BSICHEHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HAMCHOBAHUS XHMHUYCCKUX COCAUHCHUMN MCKAYHApPOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU W TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCIUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJICHUS (OPMYN HEOPTraHMYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

CdhopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIIECTB,
TermoBoMy 3(PQeKTy peakimuu, HW3MEHEHHIO CTeNeHEH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BaATh YJIEKTPOHHOE CTPOSHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIeMEHTOB | — 4 mepuonos llepuonnueckoil cucTemsl




JA.N. MenzaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

S-, p-, U-35IeKTpOHHBIE OPOUTAIIH, SHEPTETHYECKUE YPOBHU

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

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITh YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ PaCKPhIBATh UX CYIIHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YpaBHEHMsI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUSA, IIPH
KOTOPBIX 3TH PE€aKIMU UAYT 10 KOHIA

peakuuii TUAPOIM3a, peaklnil KOMIIEKCooOpa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIIUMOHHOMN
CIIOCOOHOCTH OPraHUYeCKHX COCIUHEHHH OT KpaTHOCTU U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHA

DKCIIEPUMEHTAMM U 3aIIUCSAIMH YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnam COeAMHEHUH (IPOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIBI, aJIbJIETUIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, OEJIKH)
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10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIpUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0H, BHIXO/IA MPOAYKTA pEeaKIINU

10.3

TEIIOBOTO 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BeliecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
HOPUPOJBI, HCIONb3YyeMBbIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh ATU 3HAHUSA MPU HKCHEPUMEHTAIbHOM HCCIIEAOBAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TPAKTUYECKON NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB MJISI AKCHEPUMEHTAIBHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIOUINX ECTECTBEHHOHAYYHYIO MPHUPOIY; AJS MPUHITHUS

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

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U IMPOBOJUTH XMMUYECKHUIA
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYEHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKIUU YIIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPKAIINX OPraHUIECKIX BEILECTB,
pelIeHue  OKCIIEPUMEHTANBHBIX  3aad [0  Paclo3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BellecTBaMM U JabOpaTOPHBIM
o0opyaoBaHueM; (GOpMYIHPOBAThH IETU MCCIEOBAHUS; PEACTABIATD
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeI€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGPOpMallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MacCOBOW HMH(pOpMAIMH, CETh
WHtepHeTr u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XMMHYECKYIO
uHpOpMaIMIO, NepepadbaTeiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN DKOJOTUYECKON Oe30MacHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENHLHOCTH YETOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BEIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid Hpe)IeJ'II)HOI\/II

HOHYCTHMOﬁ KOHIOCHTpAllU, W TMOACHATbL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4CJI0BCKa



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUs aToMma. Pacripenenenue
JJIEKTPOHOB IO SHEPreTHYECKUM YpOBHsSM. Kiaccuukamus XHMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEKTPOHBI

1.2

Ilepuonnueckas cucrema Xxumudeckux diaeMeHToB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB DJJEMEHTOB M HMX COCAUHEHHH 10
nepuoiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

13

BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

14

Bunbl xumuueckoil cBs3M (KOBaJIeHTHAs, MOHHAsA, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemecrBa  MOJNEKYJADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuyeckass — peakuus.  Knaccupukanus — XMMHUYECKMX — peakuuid B

HEOPraHMYECKOM U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoxuMHuyeckre ypaBHEeHHS

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOINUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUibHbIE U cladble 7eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpanbHas, IienodHas. CreneHb
JTUccoIanuy. Peakiiuy HOHHOTO 0OMeHa

TlMupponus coneit. MonHnoe mpousBenenue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAss KOHLEHTpanua. HacelenHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOF HUApPaThL




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaYeHueM PH. MeTos! anekTpoHHOTO OanaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HEOPTraHUYCCKUX BECIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJlOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U UX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJlOTEHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U UX  COCINUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI )

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentndukanus HeOpraHndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPraHNMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKUX
coenquHeHuil A.M. bytnepoBa. YriepoaHblii CKeJleT OpraHu4eCKOd MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTtpoeHust mosaekyn. ['omonoru. ['omonornuecknii psa. Mizomepus u nzoMepsl

3.2

[lonsitTne o  ¢yHkuuoHanbHOW rpymme. OpueHTauMoOHHbBIE AP (EKTHI

3aMEeCTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o knaccudukanuy OpraHuydeckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEMaTHuecKas) W TpUBHAJbHbIE HA3BaHUA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBI peakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinesa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKHHT, Hu3oMmepusarus, ropenue. [lomydenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUAPATALUS), TOPEHHSI, OKUCIICHUS U
nojauMmepu3ayu. IIpoMblnuieHHble W 1a00OpaTOpHblE CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

Ankanuensl. XMMHYECKHE CBOMCTBA alKaJUMEHOB: PEAKLHUU MPUCOEAUHEHUS
(ruapupoBaHMe, TaJOTEHUPOBAHUE), TOPEHU U noauMepusanuu. [loxydenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOr€HUPOBaHUE,
TUAPUPOBaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MOIy4YeHUS
MOJIMMEPOB U JIPYrHMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOGUIBLHOTO
3aMelIeHUs], MPHUCOSAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenus. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyousa. [lonyuyenue Gensona.
Oco0eHHOCTH XHMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAaHOBJICHHUS  HAIWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMHU KAk  CHoco0  MOJTy4eHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJEKYJIsipHas Jaeruapartauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENHU MPEAeIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

3.11

3.12

®enon. Xumuueckue cBoMcTBa (eHosa (peakiuu ¢ HaTpUeM, TUIPOKCHUIOM

HaTpus, 6pomom). [Tonyuenue peHona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaeiicteue ¢ rugpokcuom Meau (I1). Tlonyyenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTBI. XUMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCIJICHUE AJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricimme

MMPEACIIbHBIC U HECITPCACIIBbHLBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(QUPOB B
NUIeBoi U nmapdroMepHoil MpoMbIIUIEHHOCTH. JKUpBI Kak CIOXXHBIE 3(UpPbI
[JIMLIEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

TUAPUPOBaHUE, OKHcIeHue. ['Maponus, win OMbBUIEHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIOyYEHUS! COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIX BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAKUMM C YYaCTHEM CIHUPTOBBIX H
IBJETUAHOMN TPYII U MOJIOYHOKHCIIOE OpokeHue. [I[pumMeHenue rimtoko3bl, eé
3Ha4YEHUE B KU3HEEATEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBiuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunos. [lonucaxapunsl: kpaxmail, IMUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMayla, TJIMKOI€Ha M LeJUIono3bl. Pu3uyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaja: TMIpPOJIM3, KayecTBEHHas
peakuus ¢ MoAoM. XUMHUECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢upoB 1emmono3sl. IloHAaTHe 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[lonydyeHrMe aMHMHOB QJIKWIMPOBAHUEM aMMHAKA U

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaK amM(OTEpHBIE OpPraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEJIKOB: THAPOIIN3, IeHATYpallKsl, KaYeCTBEHHbIE (IIBETHBIC) PEaAKIIHH

Ha OeJKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs] MoyieKyJd. OCHOBHBIE CHOCOOBI MOITYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccnduxanms

BOJIOKOH

3.19

WNnentudukanus opraHuyecKkux coeMHeHN. Pemienne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBSA3b MEXIY KJIaCCAMH OPTaHUYECKUX COEAUHEHUN

XuMuS 1 KU3Hb

XuMus B moBceAHEeBHOW >ku3HU. [IpaBuna Ge3zomacHoi pabOTBl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

XHUMHS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HeTAHOM

rasbl, UX COCTaB U ncnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IpUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

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

nociencteus. Oxpana ruzgpocdepsl, TOYBbl, aTMOC(ephl, GIOpbl U (HayHbI OT




XUMHUYeCcKoro 3arps3HeHus. IlpoGrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

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

4.4 nBetHas  Metayuryprus. CTexkino M CWIMKAarHas — IPOMBINUICHHOCT.
[IpombiieHHas  opranudeckas xumus. CbeIpb€  I1  OPraHUYECKOU
IIPOMBILIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérsl macchl BemecTBa miim 00bEMa ra30B 0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YUaCTBYIOIIUX B PEAKLIUU BEIIECTB

5.2 Pacuérsl TemmoBoro 3¢ dekra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEAKIMIX

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

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérer maccoBoii mii 00bEMHOMN JTOJIM BBIXOJIA TTPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérel macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOILYKTA PEAKIIUHU, €CIIH
5.6  01HO U3 BeLIECTB JaHO B BUJE PACTBOPA C ONPENETIEHHOM MACCOBOM J10JIeH
PacTBOPEHHOTO BEWIECTBA
5.7 Pacu€rsl ¢ ncronb3oBaHMEM MOHATHI «MaccoBas JOJI», «MOJISPHAS
' KOHIICHTpALU», PACTBOPUMOCTH)
Haxoxaenne MonekynsipHOi (popMyJIbl OpraHM4YECKOI0 BEIIECTBA 10 €T0
5.8 MIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIHMX B €r0 COCTAB, WU 10

HPOAYKTaM CrOpaHus




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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






