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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepaibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuuu mnpenojaBaHus y4eOHOro MpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yIouX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealum3yeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro 0oOy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JJIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYCHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €TrO
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKHM 00pa3oBaTebHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOTOBOM arTecTtali B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJIEHHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTelbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YUYECHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]]a4 U3yUeHHUs MpeaMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00Opa3oBaTeNbHOMN
MPOrPaAMMBI CpeaHero 00111eT0 oOpa3zoBaHus (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-T03HABATENbHbIX  ACMCTBUIA  00ydYarolierocs IO OCBOEHHUIO
CoJIep KaHus IIPeIMETa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOW) COCTaBIISAIOIIEH COAEpKAHUSI YYEOHOro MpeaMeTa «XUMHsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO O0yYEeHHUST Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HANpaBJIeH Ha pealn3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOIIMM 3TANlOM MOJIyYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHAIBHOTO0 00pa30BaHusl.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuiMpeHre © yriyOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOoPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MOCIEAYIOIMIEro TIMOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranum3anusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ stum, B cBere
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eaepanibHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHMs U3yUEHUE TIPeAMETa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLUMAIBHOTO
pa3BUTHS OO0y4armuxcs, Ha (HOPMUPOBAHUE Yy HHUX OOIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMMd COJAEPKAHUS STUX KYpCOB B IPOTpaMME IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryOJEHHOIO ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy coaepxaHust KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISET COBOKYIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4YaeT ONpENEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJIAIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTeprara.
Tak, Ha yriayOn€éHHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredyeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJeHUs NPEACTABIECHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSAX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyEeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN Yyaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIUSHUHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTy O0JIEHHOTO
YPOBHS U3YyUEHHUS I KJIACCOB ONpeeaEHHOro npoduis (rJ1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSAHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJACpPKaHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 60b110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa I KJIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbLUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeaMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa IMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPENCTABICHUWA: O MaTEpUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeJIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yJaromuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perieHus MPo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHIECKONU 0€30MaCHOCTH TIOCICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEPaOOTKOM BEIIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oOpa3oBaHUs NMPU U3YYCHUHU
npeaMeTa  «XUMHS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOSXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HDOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
crocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHOM MPOo(eCCHOHAIBHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN AEITESIbHOCTH.

OO01Iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YUCHHUS XUMHH Ha yTITyOJIEHHOM
ypOBHE CpeaHero obiiero oopazoBaHusi, coctapiset 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZelo).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYEeCKUX COeAMHEHUSIX. TUIBI THOPUIN3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHnu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnunapHasi, [BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MOoneKynsipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BeniecTB. Ilonsarue o
bynkunoHaasHOM rpymme. ['omomnorus. ["'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHUu (TUIaBJICHUE,
oOyTIJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUuYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. [lpencraBinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LMKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpH AN3ALIMS
aTOMHBIX opOuTaliel yriaepona, - U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOMyYeHUs U IPUMEHEHNE aJIKaueHOB.

Aunkunbl. ['omonorudeckuii psiji ankuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmrast hopMysia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYJIbl OeH3o0yia. DU3HYECKHE CBOMCTBA apeHOB. XUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMeIIeHUsI B O€H30JIbHOM KOJbIIE U
YIJIEBOJOPOJAHOM pAJIMKANIC, PEAKIMA NPUCOCIUHEHHUS, OKHUCJIECHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaaUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMWHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslit yrosib u mpoayKThl ero nepepadorku. CrocooOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENICHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNMly, LIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYd. B3auMoaelcTBHE IUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonp3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
n3yueHne (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX)eHUe
yriiepoja v BOJOPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedte» u «Yromby, ¢ oOpasinamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxaime opranuieckue coeJUHEHMs.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuMmepe
METaHOJIa W J3TaHona). ['oMonorumdeckuil psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PpPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHHUS], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHbBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKJIeopuILHOTO 3amerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOTydeHHUs U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEaKLIUU IPUCOECTUHEHUS.
OxucieHne anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAINM, PEAKUUU C YYaCTHUEM YIJIEBOJAOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENpPEACNbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObl OMyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pu0o3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PHUpPOB LeT0a03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B allbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
Meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuaom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1Mo TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuYecKne cCoeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHHIC.
Crpoenue Moliekys, oOmas gopmyiia, U30MEpHsi, HOMEGHKJIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTUuyeckoro psga. CTpoeHUe aHWJINHA.
B3aumHoe BimMsHHE TpyINI aTOMOB B MoJIeKysne aHwInHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUsT U TpuMeHeHue anudaruueckux amMuHOB. [lonydeHue aHwiIMHA U3
HUTPOOEH30a.

Amunokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3n4yecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A3oTcoaepKale OpraHundeckue coeTuHeHus» U «Pacno3naBanue opraHnueCcKux
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHna: HaTypasibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonnumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJIbl M3YUYEHHUS BEIIECTB W HX NPEBPAIICHUM:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC W BOJIOKOH).

Pacuérnble 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB, HAXO0KICHUE MOJIEKYJIIPHOU
(bopMyITBI OPraHNMYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMM W/WUIW HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOro BeEIeCTBa Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJYUYEHUs, OMpPEACIICHUE JTOJIH
BBIXOJIa ITPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nObIXaHWE, OENKHU, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEeHTHI.



['eorpadmusi: mose3HbIC UCKOTTAEMbI€, TOTUINBO.
TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUHMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30Y>XKIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b NepUOIMUECKOTO 3akoHa U Ileproanyueckoil cucTeMbl
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIECTB 110 TPYIIIIAM U ITeprofaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.11. Menpeneena.

XuUMHYECKass CBSI3b. BHAbI XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHHEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIAEJBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOoreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peakIui. XuMudeckoe paBHoBecre. KoHcTranTta
XUMUYECKOTr0 paBHOBecHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oOKEeHUE TNEPOKCUAA BOJOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJEHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannueckasi xummusi.

[Tonoxenne HemeTawioB B [lepnoandecKkoil cucteMe XuMHYECKUX SJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'aJlIoreHOBOAOPOAbI. BaxkHewIne KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. Pu3nyecKkue U XMMHUYECKHUE CBOWCTBA M NMPUMEHEHUE KHUCIOpOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpupoAe, CIOCOOBI TONYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IppuMeHneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IpruMeHeHue azoTa
U €r0 COCTMHEHHM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHOCOOBI MOMy4deHUs, (U3HUECKHE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. dochopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B MOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yromeHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJy4YeHHs, (PU3NUECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4YeHUe, BUIBI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileprnoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCoOCHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JIOYEeK aToMoOB MeTauioB. OOrmue
dbusndeckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetawioB.  OOmue  crnocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

O6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucteMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKkue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHEe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUI: noyydyeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmMdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aIFOMUHUSL.



OOmasi xapakTepucTuka MeTawioB noOouHbix mnoarpynn (b-rpymm)
[lepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHECHUU.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue Kene3a u
€ro CIUJIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenune
[IAHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Yy4YEHHE KOJUIeKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJIEHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIH30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, PElIEHUE YKCIEPUMEHTANbHBIX 3aJa4 M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonstue
O HaYYHBIX METOJIaX MO3HAHUS U METO0JIOTMU HAy4YHOT0 HccieaoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3AUKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlisIeHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIINX BEIIECTB (HAa MpUMepe MPOM3BOJICTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYUYEHUS METAIIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBUs. Poib Xxumuu B
o0ecTieYeHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumus H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI TIHAIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€3011acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnainsl 11 21neKTpoHUKU. HaHOTEXHOMNIOTMN.

Pacuérurle 3amaqn.

PacuéTei: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
pUMecH, Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med
HEOpPraHU4ecKOM XuMHM B 11 Kilacce OoCylIECTBISIETCS YEpE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Tra3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUs, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB M MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1IE€JIA U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaromnuxcs B MPOIECCe peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcss B MPOLIeCcCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUESOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOro OoOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeI0BaTENbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBaXEHUS K TPy, JIIOJISIM TpyAa U pe3yiabTaTaM TPYAOBO IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MMPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKaAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HaJM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CINEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHNUs 00 OKpYXarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEM W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepUalbHOM KyJIbTYypbl, B pELICHUU TIJ0O0ANbHBIX MpoOdIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U IKOJIOTUYECKH KOM(POPTHOM JKMU3HH KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOJOB
NO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHsIX;

WHTEpeca K NO3HAHUIO, UCCIEN0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuuHbIX chepax nmpodeccruoHaabHOM
NEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(uKy METOIOB IO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiece, CUCTeMa, Hay4YHbIA (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00yJaroITXCs;
CIIOCOOHOCTD 00yyarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBUS B IO3HABATEIILHOM U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUYeOHbIE AeiiCTBUS

1) 0a3oBble JIOrHYecKHe JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJISATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W yCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHHS OTIACIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJiIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKON peakIuu
— MPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC NMPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUS, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyJIMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYCHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTH;

(GbopMyIUpPOBaTh 3alpPOChl U TPUMEHATH PA3IHYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU PabOTE C XUMUUYECKOU
uHboOpMaIuell: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00OCYX/1aeMOM TEMbI B XO/1€ JUAJIOTa WU/WUIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaqu3allii y94eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}eKTUBHBIN CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIIOYAIOT ClieUuprUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHII 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BHUBI JIEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallMsIX, a TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe I0 XHMHUU TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI M0 TroOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTETUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHAIBLHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKEIET, GyHKIUOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpaleHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUM; IPEJICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3dexTri, opueHtantsl | u |l pona);
(bakToJIOTHYECKUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEeATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPEePaA0OTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISI COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAIICKHOCTh W3YUEHHBIX
OpraHMYECKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWHM, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerull, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
INIMIWH, ajJaHuH, MalibTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEIEH PA3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHM- H  TOJIUCAXaPHJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PpPEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIW3 U CUHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIuio,



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

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €AMHCTBA MHUDPAa,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS W
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXJICHUID XUMUUYECKOH (OpMyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3AHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX PEIIeHUN npodiaemM
B CUTYallHUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEIIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazndyHoOu dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MpPaBHJIa KOJIOTHUYECKH 11eJ1eCO00pa3HOT0 MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY’KAIOIIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHECHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HH(POPMAIIUIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W O0OIIEeH KyJbTypbhl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNeil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHMHUYECKAsl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAlMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUYECKON TUCCOLUALMNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YpPOBHSX;
MPEACTaBICHUS] O MEXaHM3MaX XHWMHUYECKHUX pPEaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMYIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON MAEATEIBHOCTH YEJIOBEKa, OOIIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysl BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3(G(eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zaTopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiIaccuPukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NIEPUOUIECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PAa3JIMYHBIX  KJACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKJy HEOPTaHMYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuii MOHHOTO OOMeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEAaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh yYMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXale B OCHOBE MPOMBIIUICHHOTO TOJIyYEHUS CEPHOM KHCIIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (pEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0OBAHUN BEILIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TIPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aWMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJISl BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (NpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eeHUe
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIMKATOPOB, W3YyYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJII0/IEHUEM TpaBUJI 6€30MacHOro OOpallleHHs ¢ BElleCTBaMU U J1a00paTOpHBIM
o0opynoBaHueM, GOpMYyITHPOBATH IETh UCCIEOBAHUS, IPECTABISATH B Pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAJIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyoi u j1abopaTopHbIM OO0OpyJOBaHWEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOro TOBEACHUS B OBITY U TPYJIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JIC€HANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hast U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMalLHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOECHUS OPTraHUYECKUX COeUHEHU A. M 8 bubmmorexa [JOK
' P P A e https://m.eds00.ru/d69df650
byrneposa
Uroro no pazneny 8
Paznea 2. Yraesogopoasbl
21 [Ipenenbubie yIieBOOOPOABI — AJKAHBIL, 5 bubnmnoreka HOK
' LIUKJIOAJKAHbI https://m.eds00.ru/d69df650
HenpenenbHbie yrieBogopoO/Ibl: aJKEeHbI, bubmmoreka IIOK
2.2 14 1
aJIKaIUCHBI, aJJKUHBI https://m.edso0.ru/d69df650
bubmmoteka IIOK
2. A
3 poOMaTHYECKHE yTIEeBOAOPOABI (ApEeHbI) 8 https://m.edsoo.ru/d69df650
94 [IpupoaHbIe HCTOYHHUKH YIIIEBOJAOPOJOB U UX 4 bubmuotexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubnunorexa LIOK
2.5 r 4 1
IOTEHIPOHIBOAHME YIIEBOROPOAOR https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciopoacoaepskamue oprannieckue coeJuHEeHU st
bubnunoreka LIOK
3.1 C . O 11 1
FHHpTBL. Soeton https://m.eds00.ru/d69df650




KapOoHunbHbIE COCAMHEHUS: aTbICTHIBI 1

bu6nmorexa [IOK
3.2 keToHbl. KapO6oHoBbie KucnoTsl. CloKHbIE 21 https://m.edsoo.ru/d69df650
s¢upsl. XKupsr
bub6nmoreka [IOK
33 Yresozt ) https://m eds00.ru/d69df650
Hroro mo pazaeny 41
Pasnen 4. A3oTconepxaime opraHudeckie coeIMHeHus
bubnuoreka [{OK
4.1 A A .b 12
MHHEL AMHHOIHCIOTEL BETIH htps://m.eds00.ru/d69df650
Uroro no pazneny 12
Pa3znen 5. BoicokomoJieKy/JISIpHbIE COeINHECHUSA
bubnuoreka [{OK
| B
) BICOKOMOJIEKYJISIPHBIE COETUHEHUS 6 httos://m.edsoo.ru/d69df650
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoMa. [leproanyeckuii 3aK0H
bubmuoreka [IOK
1.1 u [lepuoanueckas cuCTeMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 AMMIHECKIC Pk 19 L 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heopranunyeckasi xumust
bu6mmoteka IIOK
21 Hemeraet 31 L 3 https://m.edso0o.ru/2dd57f24
bu6nunorexa LIOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pasznen 3. Xumus 4 XK13Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro o pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE PecypChl
padoThI padoThbI
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
1 MIPENCTABIICHUE O 1 Bubmiorexa OK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYECKIX
COEAMHEHHI
DNEKTPOHHOE CTPOEHUE aTOMa
ry1epoa (OCHOBHOE U
2 }B]036p)KI[éI({HOC COCTOSTHHS ) 1 bubnnorexa [IOK
Y ' https://m.edso0o.ru/Oce6fd4c
BanenTHbIle BO3MOXKHOCTH
aToma yriepojaa
XuUMHUEcKas CBA3b B
OpPraHUYECKUX COECTMHEHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmmorexa [JOK
. P https://m.eds00.ru/8d39f5c8
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYEeCKUX COSTUHEHUH A 1 buGnnorexa [JOK
P ' https://m.edso00.ru/9e595ch8
M. bytneposa
Buner uzomepun:
5 CTPYKTYpHas, 1 bu6muoreka [IOK
MIPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OneKkTpoHHBIE AP PEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINK U

bu6nmmoreka [IOK

° creTeMaTireckas https://m eds00.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peaxuuii B bubmmoreka [JOK
OpraHU4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanys bu6nmorexa LIOK
000011IeHNE 3HAHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKU I
psia, obmas popmyia,

9 HOMEHKJIATypa U U30Mepus, bubmuoteka [IOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 dusnueckne U XUMUYECCKHE bubnmorexa LIOK
CBOMCTBA AJIKAaHOB https://m.edso00.ru/3137711c
HaxoxneHue ankaHoB B

1 npupoje. Criocoobt bubmuorexa [JOK
MOJIy4YEHUS U IPUMEHEHNE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[{ukmoankaHbl: 00IIast
¢dhopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bubnunorexa LIOK

CTPOEHHUSI U XUMUYECKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IpUMEHEHUe

https://m.edso00.ru/156730d2




Pemienue pacuérHpIX 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYJIIPHOU
(hOpMyJIBI OPraHUIECKOTO
BEIIIECTBA 110 MACCOBBIM

bubnunorexa LIOK

13
JIOJISIM aTOMOB 3JIEMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISALINX B €r0 COCTaB.
CucremaTu3zanus u
000011IeHHE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIATypa, JIEKTPOHHOE
14 H IPOCT aH}(lll”:)FBCHHOC ’ bubmorexa [IOK
poctp https://m.edsoo.ru/273b0ale
CTpOCHHE MOJIEKYII.
CTpyKTypHas 1 LUC-TPaHC-
M30MepUs aJIKEHOB
Ou3nyecKkue 1 XUMHUIECKHE
15 CBOMCTBa ankeHoB. [IpaBuio brbmmorexa [TOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TToTy4eHus U bubmuoreka [IOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1 o
17 teme "llonydyeHue 3THIIeHa U bubmmorexa LIOK
Y . https://m.edso00.ru/0941eed8
M3y4YEHHUE ero CBOHCTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 onpeIelIeHUE MOJIEKYISIPHOM bubnmnorexa [JOK
(hOpMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKaaueHbl: CONpsKEHHBIE, bu6muoreka [IOK

HU30JIMPOBAHHBIC,

https://m.eds00.ru/04298c0a




KyMYJIHPOBaHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO

CTPOCHUS
20 XuUMHYECKHE CBOMCTBA bubnunoreka LIOK
CONPSIKEHHBIX JUECHOB https://m.edsoo.ru/e561253d
21 CriocoObI OTy4eHUs U bubnmoreka [JOK
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
29 HOMEHKJIaTypa, JIEKTPOHHOE bubnuoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHHE MOJIEKYI,
(busnueckue cBocTBa
93 XuMHYECKHE CBOMCTBA bubnmorexa LIOK
AIIKMHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
25 CriocoObl TToTy4eHus U bubmuoreka [IOK
IIPUMEHEHHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl 1o
26 YPaBHEHHIO XUMUYECKOM bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakun
CucremaTtuzanus u
27 .
000011eHIe 3HaHU 110 TeMe
ApeHBbI: TOMOJIOTHYECKUHN PsIJI,
08 obmas popmyna, bu6muoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJI O€H30J1a 1
TOJyOJIa, UX (PU3NUECKUE
CBOICTBa

XUMU4YeCcKHe CBOMCTBA
apPEHOB: PEAKIIUU 3aMEIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

30

XHUMHYECKHE CBOMCTBA
apeHOB: pPeaKIuu
MIPUCOCTUHECHMS, OKHCIICHHE
rOMOJIOI'OB O€H30J1a

bubnunoreka LIOK
https://m.edsoo.ru/a44alaed

31

32

33

34

OCo0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacy€THbixX 3a1a4 Ha
OIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJTbI OPraHNYEeCcKOro
BelIeCTBa

CriocoObl nostyueHus u
MIPUMEHEHUE apEHOB
I'eneTnyeckas CBSI3b MEKIY
pa3IMYHBIMU KJlaccaMu
YTJIIEBOJIOPOIOB

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

bubnuoreka [IOK
https://m.edsoo.ru/53461a2c

bubnuoreka [{OK
https://m.edsoo.ru/6f717d09

35

Pacuétel no ypaBHEeHUAM
XUMHYECKUX PEAKIUH.
CucreMaTuzamnus u
000011IeHEe 3HAHUH 10 TEME

36

37

[Ipuponnsiii ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHBIH yrosib ¥ IpOTyKThI
ero nepepaboTKu

bu6nunorexa LIOK
https://m.edso00.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MIPOYKTOB MEepepadoTKH
HeTH

['eHeTHuecKas CBSI3b MEXITY
Pa3IMYHBIMH KJIACCAMU
YTIIEBOJOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOJOPOJIOB: JIEKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIeHUs rajioreHa

JeiicTBue 1menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeticTBue
JITAJI0T€HAIKAHOB C MarHUEM
U LIHHKOM

Cucremaruzanus u
00001IeHHE 3HAHUH 10
pazneny "YrieBonopoasr"

bub6nmoreka [IOK
https://m.eds00.ru/21f9de78

bubnunoreka LIOK
https://m.edsoo.ru/82b4d759

bu6mmoteka IIOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesonopoas"

bubmmoteka IIOK
https://m.edso0.ru/95¢c9e298

44

[IpenensHbIe OJTHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUH
psn, obmas hopmyra,
CTPOCHHUE MOJICKYIT,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bubnunorexa LIOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MpeAeNIbHBIX OJITHOATOMHBIX bubmmorexa LJOK
e a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl MoTy4eHus u
46 MIPUMEHEHHUE OJHOATOMHBIX bubmorexa LOK
p A https://m.eds00.ru/484100000000000
CIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpus, bubmmoreka [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

48 STUJICHTIIMKOJb U TIUILEPHH, bubmmoreka [JOK
X QU3MYECKUE U XUMHYCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl MosTy4eHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa LOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 (du3nyueckre CBOMCTBa bubmmorexa [TOK
’ https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHOIIa

51 XuMHUYecKre CBOMCTBA bubnunorexa LIOK
¢denona https://m.edso0.ru/037ca5f9

59 CriocoObI ToTy4YeHus U bubnuotexa [JOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.

53 Pemenne bubnunorexa LIOK

OKCIICPUMCHTAJIBHBIX 3aJ1a4
o Teme "CrupThl U HeHOTBI"

https://m.edsoo.ru/fd0ced09




Cucremaruzanus 1

bub6nmmoreka [IOK

54
000011IeHNEe 3HAHN IO TEME https://m.edso0.ru/1810cb9b
AnbIeruasl 1 KETOHBI:
AJICKTPOHHOE CTPOCHUE
55 KapOOHWJIBHOM T'PYIIIIHL; bubnmnoreka HOK
TOMOJIOTUYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, ©U30MEpHs U
HOMCHKJIATypa
ANbIeruasl 1 KETOHBI:
56 ¢u3nyeckre CBONCTBA; bubmmorexa LIOK
’ https://m.eds00.ru/c887425¢c
peaKIu MPUCOSTUHEHUS
Peaknuu oxucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubmorexa HOK
bearh https://m.edsoo.ru/a393baad
aJIbAETUI0B U KETOHOB
58 Crioco6bl TTosTy4eHust bubmuoreka [IOK
abLIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHEIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bubnmorexa LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJI
H3oMmepusa 1 HOMEHKIATypa
60 Ka 601?01351)( KHCJIOT I/IXyp bubnnorexa [JOK
P . https://m.edso0.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
61 IpeaeabHbIX OJHOOCHOBHBIX bubmmorexa TTOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 OcoOeHHOCTH CBOKCTB but6mmoreka [IOK

MYpPaBbUHOW KUCJIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco0EHHOCTH CBOMCTB:

HCIIPCACIIBHBIX U
ApOMaTHYCCKUX Kap6OHOBI>IX,

bu6nmmoreka [IOK

63 MKapOOHOBBIX
AKED ’ https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIINX KapOOHOBBIX KHCIIOT
64 [TonsiTE O TPOU3BOIHBIX bubnnorexa [JOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoOpl 1osty4eHus u
65 MIPUMEHEHHUE KapOOHOBBIX bromorexa LIOK
P P https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnoxHble 3¢upsbL:
TOMOJIOTUYECKHH psiJl, oO1as bubmmoteka IIOK
66
dbopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnueckne U XUMUYECCKHE bu6nmorexa LIOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:
M0 YPaBHEHHUIO XUMUYECKOM
68 peaKIuy, Ha oTpeIelIeHrue
MOJIEKYJISIPHON (OpMYIIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuueckast paborta Ne 3.
bubnunorexa LIOK
69 Pemenue

OKCIICPUMCHTAJIBHBIX 3aa4

https://m.edso00.ru/486671fb




o Teme "KapOoHoBBIE
KucA0Thl. CioxxHbIe 3GupsI”

Kupsl: ctpoenue,

70 (bU3UYECKHEe U XUMHUYECKUE bubmmorexa [IOK
. https://m.edsoo.ru/al19c5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 AKHUPOB, COJEPHKAIINUX OCTATKU Bu6mmoteka [JOK
HEMPEeIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
kucnot. JKupsl B mpupoje
MBpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiiee aeiicteue. [lonsitue bubmmorexa [JOK
https://m.edso00.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubmmoteka IIOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEaKIIHiA
Cucremaru3anus u bubnunorexa LIOK
75 .
0000111eHIE 3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTuKa
76 YTIEBOJIOB M KJIacCU(DUKAIIHS bubnuotexa [JOK

yTIEBOJIOB (MOHO-, TU- U
MOJIMCAXapHUIbI)

https://m.edsoo.ru/7a9693al




Mounocaxapuabl: pu3nuecKue

77 CBOIICTBA U HaXOXXJEHUE B bubnnorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rIrOKO3bI, €&

78 3HAYCHHUE B bubmuorexa [IOK
KHU3HEACATCILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jlucaxapusl: caxapo3sa,

79 MaJIbTO3a U JIaKTO03a. bubnunoreka LIOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JTUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKYJI, pU3NYECKUE bubmmoreka [JOK
U XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX bubmmnoreka HOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha

82 ompe/esIeHUe 107U BbIX0a bubnnorexa [JOK
MIPOIYKTA PEAKIIMH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 000011IeHNE 3HAHUH 10 bubmorexa HOK

https://m.edso0.ru/08d4364c
pasneny
KonTponbHas pabota mo Teme
bubnunorexa LIOK
84 "Kucnopoaconepxaiue

OpraHu4eckue coeuHeHus"

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




AMuHBIL: K1accu(uKaIus,
CTPOCHHE MOJIEKYJI, 001Iast

bub6nmoreka IIOK

85 opMyJia, U30MEPHs,
(bopmy P https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pusnueckue
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmuorexa [IOK
anmn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHHE aHUIINHA,
87 0COOEHHOCTU XUMUYECKUX buGnuorexa [IOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOpl 1osty4eHus u
88 pUMEHEHHE AT (aTHIECKIX bubmorexa LIOK
p https://m.edsoo.ru/eal38763
AMUHOB
AMHUHOKHCIIOTHI:
HOMEHKJIATypa U U30MEpHs,
89 (du3nyeckre CBOMCTBa bubmorexa LOK
’ https://m.edsoo.ru/d1773e80
OTenbHBIC IPEICTABUTEIHN Ol
aMUHOKHUCIIOT
XHUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTMYECKOE 3HAUECHUE bubmorexa LOK
https://m.edsoo.ru/77df705a
amuHOKuCIOT. CHHTE3 U
THIPOIU3 TIENTHI0B
Bbenkn xak npupoaHbie
91 OJIUMEDBI; f pKl"Ir bl Bubmorexa OK
Pbl, CTPYKTYP https://m.eds00.ru/429e9899
0€eJIKOB
92 XUMHUYecKre CBOMCTBA bubnunorexa LIOK

0€eJIKOB

https://m.edsoo.ru/6237306d




A3zoTcoaepkalime

TeTePOIMKIHYECKUC

93 coequHeHus. HykinenHoBbie bubnnorexa LHOK
KHCIOTHL: COCTAB, CTPOCHHE I https://m.edso0.ru/521d1431
OmosoruYecKas poib
[TpakTrueckas padota Ne 4.
Pemienue

94 IKCIIEPUMEHTAILHBIX 33724 bubmmorexa [JOK
10 TeMe "A30TCoepKAIIIE https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeauHeHus"
[TpakTnueckas padora Ne 5.
Pemienue

95 IKCIIEPUMEHTAILHBIX 33724 bubnnorexa [IOK
1o Tene "PacliosHABAMIe https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHCHHI"
KonTponbHas pabota mo Teme

96 " A3oTcoaepKaniue bubnmorexa [TOK
S e—" https://m.edso0.ru/ce561bc7
OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHUN U METOABI UX bubnnorexa [JOK
CHHTE3a — TOMIMEpH3AIIIS 1 https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAITHS

08 [Inactmaccel. YTunuzanus u bubmuoreka [{OK
nepepaboTKa MIacTuka https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHBIN

99 CUHTETUUYECKUE KAYyUyKHU. bubnmorera LHOK

Pesnna

https://m.edso0.ru/246103ec




100

101

102

Bonokna: HaTypanbHbIE,
HCKYCCTBECHHBIE,
cuHTernyeckue. [lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX 337124
o teme "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

O06006111eH1E U
CUCTEeMAaTH3alHsI U3YYEHHOTO
Marepuaa 1o Teme
"BricokOoMOIEKyIsIpHBIC
coeIuHEeHHS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bub6nmoreka [IOK
https://m.edso0.ru/5963a601

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuoreka [{OK
https://m.edsoo.ru/6a22b1e8




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuorexa [JOK
Xumuyeckui anement. M30Tomnst https://m.edsoo.ru/59c112ee
9 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bu6mmoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-31meMenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpoOHOB 110 1 bubnnorexa [HOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpaluu
) aTOMOE BJ'ICMGHTOB(I; OZEOBHOM u 1 bubmmorexa [JOK
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
5 DJNeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 bubnnoreka [HOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
7 XUMHYECKUX deMeHnToB J[. 1 1 bubmorexa [JOK
T . https://m.eds00.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMUYECKUX DJIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU IPOCTHIX U




CJIOXKHBIX BEILIECTB I10 TPYyIIaM U
nepuoiam

CucreMmaruzanys 1 00001eHe

bubmuoreka [JOK

9
3HAHWH 10 TEME https://m.edsoo.ru/8fad2942
Bunasl xuMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
10 KOBAJIEHTHOH CBs13U. Bomopoguas buGnnorexa LIOK
' P https://m.edsoo.ru/5a8072af
CBsI3b. MeXKMOJIEKYIIpHbIC
B3aUMOJICHCTBHUS
BajieHTHOCTE U BaJIEHTHEIE
11 BO3MOXHOCTH aToMOB. CBSI3b bu6mmoreka [IOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
HX TEOMETPUIYCCKUM CTPOCHHEM
[IpencraBneHus 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB 1 bubnmorexa [IOK
' https://m.edso0.ru/8c66b12a
HOMEHKJIATypa
BemectBa MoeKynIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOCHUS. THIIbI bubnmnorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIIECTB
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHue 0 KOMIIOUIHBIX bubnnorexa LIOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHBIE pacTBOPHI: HACHIIIICHHBIE
15 Y HEHACHIIIEHHBIE, PACTBOPUMOCTD bubmiorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIH bubmuotexa [JOK

pacTBOpoB

https://m.edso0.ru/328e653a




Pemtenue 3amay ¢ ucnojib30BaHuEM
OOHATHUH '"'MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpEHHOIO BelecTna", https://m.edsoo.ru/785e0ab4
"MoJIsipHast KOHIEeHTparus'"

18 Kinaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHUH MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no remam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U

21 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpPaHEHUsI MAaCChl BELIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YSHEPTUU
MIPU XUMUYECKHUX PEAKITHIX
TennoBsie 3¢ HeKTb XUMUYECKUX

22 peakuuii. Tepmoxummuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenus mo ypaBHeHUSIM

23 XUMUYECKUX PEAKIIUN 1 bubnmorexa [IOK

https://m.eds00.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€

24 3aBUCHUMOCTH OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl




I'omorennsie n TCTEPOTCHHEBIC

25
peakuuu
[IpakTrueckas padorta Ne 1 mo teme
26 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OOpaTtumbie U HEOOpATUMBIC bubnmoreka [JOK
peakunn. XuMHUYECKOE pAaBHOBECUE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
08 "BinsiHre pa3inyHbIX (GaKTOPOB HA bubnunoreka [JOK
MMOJIOKECHHE XUMHYIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
ONEKTPOIUTHYECKAS TUCCOLMAIIHSL.
29 CI/IJII:HI:)IG U cl1a0ble BJIIIGKT (I;IJII/I’]I:II)I bubmorexa LIOK
p ' https://m.edso0.ru/5f766bdf
CreneHp QUCCOLUAIA
Honnoe npounsseacHue Boasl. Cpena
30 BOJHBIX SCTBO :B Bono Ho HBII;I ’ bubmorexa HOK
g P POB. BOAOPOA https://m.eds00.ru/3966cas89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B pacTBOpax bubmorexa HOK
p Hl p p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUHA B PaCTBOPaAX bubmmorexa [TOK
P P P https://m.edsoo.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eaknnu. BakHelllme OKUCINTEIN U bubmorexa LOK
DEAKHIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEH
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnunoreka [HOK
BEILIECTB https://m.eds00.ru/93fb97d2

36 Pemenue 3amau pa3aMvHbBIX THIIOB Bubmaorexa ITOK

https://m.edso00.ru/5a859d16

37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHne
38 3HAHUM 10 TeMme "XUuMHU4YecKue bubmorexa [JOK
| https://m.edso0.ru/c161eb85
peakiumn

39 KonTponbhas pabota mo teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxxeHre HEMETAIIOB B
[Iepnonnueckoii cucreme

40 XAMUYECKUX deMeHToB /1. U. bu6mmoreka [IOK
MeHeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Gusnyeckue
CBOICTBA HEMETAJJIOB
AmnoTponusi HEMETaJUIOB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnuorexa LIOK

https://m.edsoo.ru/ef92c91c
U yIiieposa)

4 Bonopon: nomydenue, pusndyeckue u bubnuorexa [IOK
XUMHYECKHUE CBOMCTBA. ['uapu bl https://m.edso0.ru/0aa8f613
["anorensl: HaXOXIEHUE B IPUPOJIE,

43 CIOCOOBI Honyquiﬁ, (I)I/I3I/I‘-Ipecil/li u bubmmorexa LIOK

. https://m.eds00.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonoponsl. Baxnenmue Butmorexa LOK
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6




JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CIOCOOBI TIOTYYEHUS TaTOT€HOB.

bu6mmoreka [IOK

45
[IpuMeHeHue rajnoreHoB U ux https://m.edso0.ru/6971aca4
COCIMHCHUI
[IpakTrueckas padota Ne 4. Permenue
46 9KCIIEPUMEHTAIBHBIX 33134 [10 TEME bubmorexa LOK
" P " https://m.edsoo.ru/8b26fecd
T"amorensr
Kucnopon: 1aboparopHbie 1
IIPOMBIIIIJICHHBIC CIIOCOOBI
47 noTy4yeHus1, GU3ndecKue u bubmorexa LHOK
Y ’ . https://m.edsoo.ru/c8abc36a
XUMHU4eckue cBorictBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
bubmuorexa [JOK
48 OKcHabl ¥ IEPOKCHUIBI
A p A https://m.edso0.ru/5¢8816a0
49 Pemenue 3ama4 pa3IM4HbLIX TUIIOB bubmorexa [JOK
A&t p https://m.edsoo.ru/2b6dsbab
Cepa: HaXO0XJICHUE B IIPUPOJC,
50 CH(I))CO6I>I nonﬂ YeHUS (iI))I/I?;I:/I‘{iCKI/IC u Bubmmorexa LIOK
y L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6nmoreka [JOK
51 CepoBoiopo, Cyab(puas
POBOZOPOLL, CY LU https://m.edso0.ru/7¢875999
Kucnopoacoaepxkamue coeTuHCHUS
52 cepul gi@iiwf CBOﬁCTI]i cepHOM bubmorexa [JOK
PBI- P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue
53 SKCIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorera [JOK
" P . fl https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTuHEeHUs
54 A30T: Hax0XJAEHUE B IPUPOJIE, bubmuorexa [JOK

CIOCOOBI MOTydeHUsI, PU3nIecKue u

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMMUAK,
HUTPH/IBI

Kucnoponcoaepkamiue coeTMHEHUS

bubmuoreka [JOK

55 . Ocobe 7
asota . CODCHHOCTH CBONCTD https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue azora u ero bubmumoreka [IOK
COCUHEHUI. A30THBIC YI00peHUs https://m.edso00.ru/129f5059
docdop: HaXOKIEHUE B IPUPO/IE,

57 CHIOCOOBI TIOy4YeHUS, PU3NICCKUE U bubnunoreka [JOK
xumudeckue ceorctra. Dochubl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 (1)00(1)?) c(cl)) e(bmz ue Kucinotel. Conn bubmmorexa [IOK

peotepait ' https://m.eds00.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero bubnnoreka [JOK
coequHeHmnil. @ocopHbie y100peHHs https://m.edso0o.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

bu6mmoreka [IOK

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME

" " https://m.eds00.ru/8175ac3f
A3oT u pochop 1 ux coenuHEHUs
VYraepon: HaXoXKACHUE B IPUPO/IE,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnmoreka [JOK
¢bu3znyeckre U XUMHUYEeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcup yriepona(ll), oxcu

62 TIIe Jf)ya(l\ll)) : r(on)LHaﬂ KfICHOTa " bubmmorexa LIOK
Y IePOR Y https://m.edsoo.ru/dba58adf
e€ comu

b K

63 Pemenue 3amay pa3nMvHBIX TUIIOB nbsmorexa LO

https://m.eds00.ru/6029b609




Kpemuuii: HaxoxJIeHUE B IPUPOJIE,

64 CTIOCOOBI OTYYEHUs, PU3UIECKUE U bubmmorexa LIOK
YACHI, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxcun kpemuusi(1V), kpeMHueBas bubnmoreka [JOK
KHCJI0Ta, CUITMKATHI https://m.edsoo0.ru/3170e7b1
[IpumeHeHne KpeMHUs U €To bub6nunoreka [IOK
66 coenuHenuii. Ctexio, ero https://m.edsoo.ru/393cdac0
MOJIyYEHUE, BUbI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa LHOK
i p https://m.edsoo.ru/b624f801
68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui no reme "Hemeramibr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa o teme bubnnoreka [JOK
"Hemeranmsr" https://m.edsoo.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIBHON bubnnorexka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edso0.ru/2b7e9510
[TonoxeHnne MeTauioB B
[Iepnonnueckoii cucreme
71 XUMHUYECKHUX DJIEMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHHS https://m.edso00.ru/9839c16c
ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB
OO6mwme guznueckre CBOMCTBA
72 MetasuioB. [I[puMeHeHne MeTanioB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuaBsl MetasuioB. Kopposus bubnmnoreka [JOK

METAaJIJIOB

https://m.edsoo.ru/42b872e3




bu6mmoreka [IOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN P

75 HanpspkeHud MeTtaiioB. O0mue bubmmorexa [JOK

https://m.edso0o.ru/94eb377a
CHOCOOBI TIOTYyUYEHUSI METAIIIOB
OO01as xapakTepucTUKa METallIOB
| A-rpynnet [leproaudeckoii cuctembl

76 XUMHYECKHUX d1eMeHTOB. HaTpuit u bubnnoreka [JOK
KaJIMii: ToJTy4yeHne, Pu3nuecKue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUMN
OO01mas xapakTeprcTUKa METaIIOB
IlA-rpynnst [lepuoanueckoit
CUCTEMBI XUMHUYCCKUX IJIICMECHTOB.

77 Marnuii 1 Kanplui: IOJIy4YeHue, bubmmorexa [OK
bu3HIecKie 1 XUMHYIECKHE CBOCTBA, hittps./m.edsoo.u/7¢3649¢0
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCAMHEHUI

78 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AmoMUHUI: IoNyueHue, pu3ndeckue

79 M XMMHYECKHE CBOMCTBA, bubmorexa [JOK

https://m.eds00.ru/0e79b266
MIPUMCHCHHE
AmdoTepHbIe CBOWCTBA OKCUIA U

80 TUAPOKCH/IA aTIOMHUHUS, bubmuorexa [JOK
TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX https://m.edso00.ru/5d12d318
MIPUMCHCHHE

81 Pemenwne 3a1a4 pa3nudyHBIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

bu6mmoreka [IOK

82 SKCIICPUMEHTAJILHBIX 33124 I10 TEME
Detep Ao https://m edsoo.ru/27a4af43
MeTauisl TJIaBHBIX TOATPYIITT
OO6m1as XxapakTepruCcTHKa METAIIJIOB
83 mo6ouHbIX oArpymnm (b-rpyrmm) bubmuorexa [JOK
[Tepuonuueckoit cuCTEMBI https://m.eds00.ru/610d7431
XUMHYECKUX DJIEMEHTOB
du3nyecKre 1 XMMUYECKHE CBOMCTBA
84 XpoMa ¥ €ero COEAUHEHUN, UX bubnmorexa LOK
p ’ https://m.edso0.ru/9911bef3
MIPUMCHCHHE
Baxwuelime coelMHEHNS Maprasiia.
85 [lepmanranaT Kajius, €ro bubmorexa HOK
P > https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHBIC CBOMCTBA
duszndyeckne ¥ XUMUUECKIE CBOMCTBA
86 JKeJie3a U €ro COEINMHEHNH. bu6mmoreka [IOK
[Tony4yeHue 1 NpUMEHEHNE CILIABOB https://m.edsoo.ru/1b7f8741
Kelesa
dusndyeckne ¥ XUMUUECKIE CBOMCTBA
87 MEIH U €€ COeTMHEHUM, X bubmorexa [JOK
a A ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyecKre 1 XMMUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSANHEHUN, UX bubmuorexa [JOK
IIpUMEHEHHE. [ NIPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
MHKA
[IpakTuueckas paborta Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIIEPUMEHTATBHBIX 3a/1a4 10 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtannsl TOOOYHBIX MTOATPYIIT
bu6mmoreka [IOK
90 Pemienue 3a1a4 pa3inyHbIX THIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cUCTEMaTU3 AU

91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe bubmmorexa LIOK
oy O Matep https://m eds00.ru/e91fe975
Meraubl
92 KonTponbhas pabota no teme bubnmoreka [JOK
"Merasr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmumoreka [IOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecrieueHUH
94 YCTOMYHMBOTO pa3BUTHUSA bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HAyYHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIEI0OBAaHUS BEIIECTB
HayuHble npuHIUIBI OpraHU3aIiH
95 XUMHYECKOTO MPOU3BOICTBA. bubnunoreka [JOK
[TpomsbiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTyYeHHS BYKHEHTIINX BEUIECTB
XUMHUECKOe 3arpsi3HEHUE
96 OKpYKaroIlel Cpelbl U €ro bubmmorexa LIOK
by Hen epet https://m.eds00.ru/9f11bf51
MIOCJIEACTBUS
97 XHMHS U 310pOBbE YEIIOBEKA. bubnnorexka [JOK
JlekapcTBeHHBIE CpEACTBA https://m.eds00.ru/a6552721
Xnmus iy, Poas xumum B
98 o0ecrieueHnu MUIEBONI bubmmorexa LOK
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 Kocmernueckue u napdromepHbie bubnuorexa [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XUMUS B CTPOUTETHCTBE.
. bubnuorexa [JOK
100 Bakneime cTpOUTENbHBIE U

KOHCTPYKIMOHHBIC MaTCPpHAJIbI

https://m.edso00.ru/61e69003




XUMHS B CEILCKOM XO3SICTBE.

101 Opranuueckue 1 MUHEPAJIbHbBIC 1 ngj;;f;;gﬁ}: 439587d
ynoOpeHus
102 Cucremaru3zanus u 0000IICHIE 1 bubmuoreka [JOK
3HAaHUH 10 TEME https://m.edso0.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox

NpoBePsSIeMOro
TpeOOBaHUS

1

11

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIOYACT!:

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
SIEKTPOHHAsT 000J0YKa artoma, S-, p-, O-dyeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30Yy>KIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHUILIATEIbHOCTh,  CTENEHb  OKHUCIICHUS,
XUMHYECKas CBs3b (G- M T-CBA3b, KpaTHbIE CBSA3M), TMOpUIM3aLMS
aTOMHBIX OpOWTaNel, KPUCTAUIMYECKas pemIéTka, MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, MOJIIpHAs KOHIEHTpAIHs, PaCTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIOTHAPATHI, YTIEPOIHbIN
cKeneT, (QyHKIMOHAJIbHAs TIpyMIa, pajuKall, U30Mepbl, CTPYKTypHas
¢dopmyna, wu3zomepuss  (CTpyKTypHas, Treomerpuyeckass  (Luc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJ- U a30TCOJIeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, IOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUINBl XMMHMYECKUX PEAKIUl (OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOIUTHIECKON TUCCOIMAIINH,
[lepuonnueckuii 3akon [[.11. MeneneeBa, 3akOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIIPHOM YPOBHSAX




1.3

MNpCaACTaBJICHUA (¢} MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTHYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYECHUH U
0e30IacCHOM  HUCITOJIb30BAaHWM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o011e HayyHbIe TPUHIUITBI XUMUYECKOTO IPOM3BOCTBA (HA IPUMEpE
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHAKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIIATH:

2.1

2.2

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYCHHBIX MOHSITUH,
OPUMEHSTh COOTBETCTBYIOIME MOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEILIECTB M UX IPEBpAILCHHH
B3aMMOCBSI3b XUMUYECKHUX 3HAHUH C MOHATUAMU U MPEICTABICHUAMU
JIpYTrUX IpeIMeTOoB /iy 00J1€e 0CO3HAaHHOIO MOHUMAHUS U 0OBbSACHEHUS

CYHIHOCTH MAaTCpHaJIbHOIO CAMHCTBA MHUpPa

CdopMuUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XUMHUHU U TPUBUAIBHBIC HAa3BaAHUSA
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCIMHEHUI
XUMHUYECKYI0 CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKUX BEIECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

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

4.2

OpPraHuv4cCKrUE BCIIECTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3MYHBIM MpPU3HAKaM (YMCIY M COCTaBY PEarupyroliuX BEIEeCTB,
TerioBoMy 3(dexTy peakuu, H3MEHEHUIO CTeleHed OKUCICHUs
AIIEMEHTOB, 00PaTUMOCTH peaKIMH, yUYaCTUIO KaTalnu3aTopa)

ChopMupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) U HOHOB

XUMHYECKUX 3JieMeHTOB 1 — 4 mepuonoB Ilepmogmyeckoil cuctembl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ysl OHATHUSA

S-, p-, 0-3JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKHUE YPOBHH

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISTh YPAaBHCHUS XUMHUYCCKUX
peaKIuii ¥ paCKphIBATh UX CYITHOCTb:
OKHCITUTEIIFHO-BOCCTAHOBUTEILHBIX peakimii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHMsI PEaKIUil pPa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
yYpaBHEHHsI DPEaKIUid HMOHHOTO OOMEHa, YYHTBHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PCaKIUU UAYT 40 KOHIIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCOo0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPaX XapakTep 3aBUCHUMOCTH PEAKIHMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOT'O BJIHMSHUS aTOMOB U
rpynn aToMoOB B MOJIEKyJaX, a TakKe OT OCOOEHHOCTEH peanu3anuu

Pa3INYHBIX MEXAaHNU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XApPaKTCPHBIC XHUMHUYCCKHUC CBOMCTBA BCIICCTB COOTBETCTBYIOIUMUA

HKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)KHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpymnnaM COeAMHEHUH (MpOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/bI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aAMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

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

MIpUMECH )

10.2

MacCoOBOM MM 00BEMHOM JT0JIH, BBIXOJIA TPOTYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpMYJIBI BEIIecTBa

11

Bilanenue cucteMoil 3HaHUN O METOAAX HAy4HOI'O IO3HAHMS SIBICHUI
IOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKON NEATENbHOCTH Y€JIOBEKAa U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BAaTh) 3HAHUS O
COCTaBe M CBOMCTBAax BEIIECTB MJIS HKCHEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX ECTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUI
OKCIIEPUMEHT (TOJyYE€HHE M M3YYCHHE CBONCTB HEOPTaHHMYECKUX U
OpPraHMYeCKHUX BEIIECTB, Ka4eCTBEHHBIC pPEAKIUU YTIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKALIMNX OPIraHNYECKUX BEIECTB,
pelieHre  HKCHEPUMEHTAJbHBIX  3ajJad [0  paclo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBHUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHuEM; (GOPMYIMPOBATH LIETU UCCIIEOBAHUS; TPEACTaBIATh
B pa3iW4yHON (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIATh LIEIE€HANPaBICHHbINA TOUCK
XUMHYECKOW HHGPOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (HayyHas H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOW MH(OpMalUU, CETh
WuTepHer M 1pyrue), KpUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUH C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CpopMuUpOBaHHOCTh YMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM W MPOW3BOACTBEHHON JIEATENHLHOCTH YeTIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUU
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBHS HA JKUBBIE  OPTaHU3MBI
OTpeICIEHHBIX BEIIECTB, IMOHWUMAsi CMBICT TIOKAa3aTeNs MpeaeTbHON

IIOHYCTPIMOP’I KOHIOCHTpAlU, W TMOSACHATbL Ha IMMPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUS

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BemectBa. CoBpeMeHHasi MOZIETb CTpOEHHs aroMma. Pacnpenenenue
9JIEKTPOHOB 110 3HEPreTHYecKuM YpoBHAM. Kitaccupukamus XuMHUECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTreTUYECKHX YpPOBHEH aToMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTtHsble QJICKTPOHBI

1.2

[lepuonnueckas cucrtema xumudeckux dnemeHtoB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuoiaM M TpyIiaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGI[HHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTb. DneKTpooTpUnaTenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYJISpHbIE B3aUMOJICHCTBHUS.
BemectBa  MOJNEKYJAPHOIO M HEMOJIEKYISPHOIO  CTpOCHHUA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeHIETKH

1.5

Xumuueckass — peakuus.  Knmaccupukanuus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHUs MacChl BELIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (GeKThl XMMUYECKUX peakiuil. TepMoXuMHUUuecKre ypaBHEHHS

1.8

1.9

1.10

1.11

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

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUlbHbIE U ciia0dbie 1eKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JTUccoIaIiu. Peakiiu HOHHOTO 0OMeHa

I'maponus coneii. Monnoe npoussenenue Bojibl. Bonopoausiit nokazarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  PacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAss KOHUEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkmuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTopl anekTpoHHOro OasiaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenxkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI TOJYYCHHSI METAJIJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TajJOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHCHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI )

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentudukanus HeOpranndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPraHUYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. byTiepoBa. YIiiepoJHbIi CKENET OPraHUu4eCKOW MOJIEKYJIBI.
KpatHocTh XUMHUYECKOH CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-rHOpuaM3alMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHust MoJeky. ['omonoru. ['omonornuecknii psa. Mizomepust u uzoMepsl

3.2

[lonsitTne o ¢yHkuuoHanbHOW rpynme. OpHeHTauuOHHbIE  APQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenune o knaccuukanvy OpraHuYeckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COENMHEHUN (CHUCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BaHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUS

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKUCICHUS U
nojauMepu3ayy. IIpoMbluieHHBIe W J1a00OpaTOpHbIE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AJKaJUEHOB: PEAKLUMUM MPUCOCAUHEHUS
(rugpupoBaHKe, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkyHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAHUE, TUIpATallUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTy4YEeHUS
MOJIMMEPOB U JPYTMX MOJE3HBIX NPOAYKTOB. Peakuuum 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOI'O IUIAMEHU JUIsl CBapKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOGUIHLHOTO
3aMelIeHHs], MpHUCOSAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyouna. [lomyuenue GeH3zona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C HAaTpUEM KaKk CHoco0  yCTaHOBJEHMSI  HAJIUYUS
THJIPOKCOTPYIIBl, C  TaJOreHOBOJOPOJAaMHM  Kak  CHoco0  IMOJy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJEKyJsApHas Jaeruapartanus. Peaxnus
ropenus. [lomydenue sTaHOna: peakuus OpOKEHHS TJIFOKO3bI, THApaTaIMs
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLUEPUH KaK NPEICTaBUTENIN MPEIesIbHbIX

MHOT'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPENEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAaKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsiHOro
3epkainay, B3aumozeictaue ¢ rugpokcugom Meau (I1). Ilomyuenune npeaenpHbIxX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa aneTUJICHA. AIICTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH pPCaKknnu OKUCIICHUS allCTOHA

3.13

KapGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypaBbHUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAaHOB, AJKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJy4YeHHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
NUIeBoi u nmapdroMepHoil mpoMbInUIeHHOCTH. JKUpBl Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOWCTBA >KUPOB:

TUAPUPOBaHUE, OKHcIeHue. ['Maponus, wiu OMbUICHHE, XHPOB Kak CIOCO0




MPOMBINIJICHHOTO TIOyYeHUs! COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAaKUMH C YYacTHEM CIIMPTOBBIX U
aJbJIETUIHOM TPYII U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne ritokossl, €€
3Ha4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaronie M HEBOCCTAaHABJIMBAIOLIME AMcaxapuibl. ['mapoisns
nucaxapunos. [lonucaxapuisl: kpaxmall, IMHUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMmajla, TJMKOI€Ha M LeJUIono3bl. Pu3nyeckue CBOWCTBA Kpaxmalla U
LEeJUTI0JIO3bl. XMMHUUYECKHE CBOMCTBAa Kpaxmaia: THIpPOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOI03bl: THAPOIN3, TOJIyYEeHUE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHUYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydyeHMe aMuHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaK aM(OTEpHBIE OpPraHUYECKHE
coeauaeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyroniue Oenku. XHUMHUYECKue
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallts, KaueCTBEHHbIE (IIBETHBIE) PEaKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
CcTpoeHUsI MoJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

Wnentudukanust opraHMuecKkux coeAMHEHUM. Perenne skcrnepuMeHTalIbHbIX

3a/la4 Ha pacClioO3HaBaHNUEC OPraHNYCCKUX BCHICCTB

3.20

4.1

4.2

I'eHeTnueckas cBsI3p MEXK/y KJIacCaMU OPTaHUYECKUX COCTUHEHUN

XuMu U KU3Hb

XuMus B TOBceqHEBHOW >ku3HU. [IpaBmna OGe3zomacHOW pabOTHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XHUMHS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEITbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM

rasbl, UX COCTaB U ncnojib3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAlolIeW Cpelbl U €ro

nocienctsus. Oxpana rugpocgepbl, MOYBbl, aTMOChephl, (IOpbl U (HayHBI OT




XHUMHYEeCKoro 3arps3HeHus. Ilpobrema OTXOMOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

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

4.4 nsetHas  Metayuryprus. CTexkino M CWIMKAarHas — IPOMBIIUICHHOCT.
[IpombiieHHas  opranudeckas xumus. CbeIpb€ i1 OPraHUYECKOU
IIPOMBIILIJIEHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 Pacuérel macchl BemecTBa i 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BELIECTB

5.2 Pacuérsr TermoBoro 3¢ dekra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEaKLUIX

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

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérbl maccoBoi miin 00BEMHOMN 10U BBIX0/1a IPOAYKTA PEAKIIUHN OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérel macchl (00BbEMa, KOJIMYECTBA BELECTBA) MPOLYKTa PEAKIIUHU, ECIH

5.6 OJIHO M3 BEILECTB JaHO B BUJE PACTBOpA C OIIPEIEIEHHON MacCOBOM 10JIen
pacTBOPEHHOTO BEWIECTBA

5.7 Pacuérsl ¢ ucronb30BaHUEM MTOHATHI «MaccoBast 10JIs1», «MOJIIpHAast

' KOHLEHTPALUsI», «PAaCTBOPUMOCTH)
Haxoxnaenue MonekynsipHON (opMyJibl OPraHU4ECKOI0 BEIIECTBA 10 €T0

5.8 IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB, UM 110

IPOAYKTaM CrOpaHus
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