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MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeaHero ooimero oopazopanusi(DOIT
COQ), npencrabieHHbIX B DefepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
ctangapte COO.

Xumusi Ha ypOBHE YTIyOJEHHOTO HM3YYEHHUs 3aHUMAET BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealMdyemMoe B YCIOBUAX JUDPEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3anuax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJTHOM U3 IPUOPUTETHBIX JUCIUILIVH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOMNOJIAraroU[MMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUS,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJIUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEICTABICHUS] O IENIIX, COJACpPKAaHWUHU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OTpeNIeJICHUE: TPHUHIMIIOB CTPYKTYPUPOBAHUS U TOCJEAOBATEIBbHOCTU
U3y4YeHHUs Y4eOHOTo MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (OpMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacrmpesielieHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
CoJlep KaTeNIbHBIM JTMHUSIM/pa3/iesiaM Kypca;



o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YUYEHUS OTIEIBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3yYEHHUs IpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTUKU
IUIAaHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTelIbHOM
MPOTPaAMMBI CpeaHero 00111eTO0 oOpazoBaHuUsI (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHbIX  JACMCTBUIA  0OydYarllerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4YE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOUIETro
oOpazoBaHus. 3a mpeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa&TCsl BO3MOKHOCTh BHIOOpA €ro BApHAaTUBHON COCTABJISIOIICH, KOTOPas 10JKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBerctBHM ¢ KoHOentryanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUS
XUMHSL Ha YPOBHE YINIyOJIEHHOTO W3Yy4YeHMsI HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHET0 NPOo(deCcCHOHATFHOTO 00pa30BaHMUs.
B sroli cBs3u n3ydeHue npeamera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacuiMpeHre H yriiyOJdeHHWEe TEOPEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOMIEr0 IMOJYYeHUS] XHMMHUYECKOro oOpa3oBaHHsS B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSD)» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMATBHOTO
pa3BuTUsl OOywaroumxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEUHTEIUIEKTYaIbHBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsitomiuMu npeamMeTa «XUMUs» Ha YPOBHE YIiIyOJIEHHOTO H3y4eHHs
ABJIAIOTCS  YIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mias u



HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYpPHOM
OpraHu3alliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH noJoxenust GI'OC COO o paznuuugax 6a30BOro U yriryOJIEHHOI0 ypOBHEN
U3YUYECHUS TIPEeIMETA.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaAMeTa. DTa cUcTeMa
3HAHUM TMOJydYaeT OmpeneiIEHHOE TEOPETHUUECKOe OTOJIHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOrHYECKOTO MaTepuara.
Tak, Ha yrayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUHN O XMMUYECKUX 3JIEMEHTAX U CBOKMCTBAaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTAX IPOTEKAHMS PpPEAKLUH,
paccMaTpUBAEMbIX C TOYKHA 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHHUUECKUX MTPEICTABICHUSIX
O CTpoeHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyILIEHUH, a TAKXKE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
bopMHpOBaHUEM TPEJCTABICHUNA 00 AIEKTPOXMMHUYECKHUX IMpoleccax H
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaenserca ocoboe
BHHUMAaHHE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEP>KaHUE KyPCOB XUMHH YTy 0JIEHHOTO
YPOBHS U3y4EHHUS IS KJIACCOB OMpeeaeHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJTHEHWH K OOImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa AJisd KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00bl10e 3HayeHue OyayT
MMETH AJIEMEHTHI yueOHOro Matepuasia rno oouieit xumuu. [Ipu nzyyenuun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCTH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAsE TEOpUs
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYroe.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToM cimyyae mpenocTaBisieTcs BO3MOXKHOCTD IS 00Jiee 00CTOATEIBHOTO
PacCMOTPEHMS] XUMUYECKON OpraHu3aliy KJIETKA KaK OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOpPOHl BXOJIAT, K MPUMEPY, TaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, Kak



IUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHbBlE MpeaMeTsl», «MaTtemaruka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipu n3yueHuun yueOHOro npeaMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XUMUH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOH JEATENBHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yIIyOJIEHHOM YpOBHE M3YYEHHsS MpeAMETa NpeanojiaraeT pealu3aluio TaKhX
LejeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojsu B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEaKLHH, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIINXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHUN A7l OObSICHEHHUSA
KIIIOYEBBIX HJAEH U MpOOJeM COBPEMEHHOM XWMHUH, IJISI OOBSICHEHUSA W
IIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINUX ECTECTBEHHO-HAYYHYIO NPUPOLY;
I'PaMOTHOI'O pelIeHus Mpo0JIeM, CBI3aHHBIX C XUMUEHN, IPOTHO3UPOBAHNUS,



aHaJIM3a M OIICHKH C IMO3UIIMH SKOJIOTHUECKOI 0€30IMacHOCTH MOCIEICTBUI
OBITOBOMI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIECTB;
yIIIyOJIeHUE MPE/ICTaBICHUN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUI. TIPUOOPETEHUST YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIEC, B
MPAKTUYECKOHN JeATeTbHOCTU U MOBCEIHEBHOMN KU3HHU.

B nmane peanuzaiuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKIMHA TETOCTHOM CHCTEMBbl CPEIHEro oOuiero o0pa3oBaHUs NpPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  yrayOJN€HHOM YpOBHE OCOOYI0  aKTyalbHOCTb
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYaIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Yy HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHUE OIbITA OOIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JESITEIbHOCTH.

OO01Iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YUCHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE CpeaHero odiiero oopazopanus, coctapiseT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



COIAEPKXAHUE OBYUYEHUA

10 KUIIACC

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHNE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aroma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcKas CBSI3b B
OpTraHUYECKUX COCTMHEHUSX. TUIBI THOpUAN3ALIUY aTOMHBIX OpOUTasel yriepoa.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTue o cBOOOAHOM paaukane, Hykieoduie u
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpyktypHble (OpMyJbl pa3IMUHBIX BUJIOB: pa3BEPHyTas, COKpallIEHHAs,
ckenetHass. M3omepus. Bunabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P HEKTH B MOJIEKYJIaX OPTraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenre o kiaccupukalMu OpraHuveckux BemiecTB. [loHsitue o
byHkunoHanbHOM rpymnmne. I'omomnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobeHHoCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPH HArpeBaHUU (TUIaBJICHUE,
oOyIrJIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYJ OpPraHHUYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj akaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MEpHA. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA AaJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u nzomepus. OcodbeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibiX (IIUKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOIyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umc-Tpanc-) uzomepusi. GU3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakuMy IPUCOEIMHEHMS, 3aMEUICHUS B O-TOJOKEHHWE IIPpU JIBOMHOM CBS3H,
nonuMmepusanuu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaueHoB (CONpspKEHHBIE, W30JIUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aJTKaIuEHOB.

Aunkunbl. ['oMosorudeckuil psiji aikuHOB, oO1as (GopMyiia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKHE CBOWCTBA: peaKUU NPUCOEAUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALIH,
oKuciieHHs. KHCIIOTHBIE CBOWCTBA AJIKNHOB, MMEIOLINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUs U IPUMEHEHHUE
AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsbl). ['oMonoruueckuil psii apeHOB,
oOmast popmysa, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKUHH MPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTUPYIOMIEM JCWUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctuporna. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATHYECKHUX YIJIEBOJLOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoykThl nepepadOTKH HEPTH, UX TPUMEHEHUE B TPOMBILIUIEHHOCTH U B OBITY.

['eHeTMyeCcKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTEeHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEIICHHs] TaloTéHa Ha THAPOKCOIPyNIy, HUTPOrpynmny, IHaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJOr€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOIO
pactBopa miénoyn. B3auMoaencTBUE NHUrajJOreHalKaHOB C MarHUE€M W IIUHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOIOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMyYHbIX KiaccoB (oOeciBeunBaHHEe OpPOMHON Win
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE aleTUIeHa C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPrAaHMYECKUX BELIECTBAX, TOJYYEHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, 03HaKOMJIeHHE ¢ KoJulekiusamu «HepTs» u «Yroas», ¢ obpasnamu
IJIACTMAcC, KaydyyKOB M PE3MHBI, MOJEIMPOBAHUE MOJIEKYJ] YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucaopoacoaepxaime opranuieckue coeJUHeHMS.

[TpenensHble OomHOATOMHBIE COUPTHL. CTpoeHHEe MOJIeKyl (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumveckuit psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa U Kilaccuukanus. Dusmueckue CBONCTBA  NPEIENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEeruApaTaluy, OKHUCIEHUs,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[efCTBHE 3TaHOIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHHMPTHI — JTWICHIVIMKOJIb W TIULEepUuH. PuU3NUEcKHe U
XUMHUYECKHE CBOMCTBA: PeaKliy 3aMeIleHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPTraHWYECKUMHU KUCJIOTaMH, KaueCTBEHHAs pEeaKI1sl HA MHOTOATOMHbBIE CITUPTBHI.
[IpencraBieHne o0 MEXaHU3ME peaklnii HyKJIeo(pHIbHOTO 3amenieHus. [leiictBue Ha
opranu3m venoBeka. CriocoObl HOTyUYeHUS U MPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzonbHOrO sigpa. duzmueckue cBoicTBa (GeHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHeHue gperomna. @enonpopmaabaeTuaHas CMOIA.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, m3oMepusi U HOMEHKIaTypa. (DU3NUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKIUN IPUCOETUHEHUS.
OxuciieHue anbJeru/ioB, KadyeCTBEHHbIC peakiuu Ha aimpieruibl. CrnocoObl
MOJTYYEHHUS U IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. Pu3nuecKue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTM CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. IIpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JuHONIeH08as KUcA0Thl. CrocoObl MOTYyUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PuU3NUeCKMEe W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OOwas xapakTepucTika yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U monMcaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIETUIHOU
rpymnI, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonucaxapuapl: Kpaxmain,
INIMKOT€H M 1eiunojo3a. CTpoeHue MakpoOMOJEKYJ Kpaxmaja, TIJIMKOTeHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUIFOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIONO3bI: TUIPOJU3, ModydeHue 3pupoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN IIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUM:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIIMPTa B aJIbJIETH] Ha pacKaJ€HHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
menu(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHUCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel U (eHOJIBIY,
«Kap6oHoBsie KUCIOTHI. CI0KHBIE YPUPHD».

A3o0Tcoaep:kaliue OpraHundecKue cCoeJuHEeHM .

AMUHBI — OpraHUYECKHe MPOU3BOAHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue moliekys, obmas gopmysia, U30MepHsi, HOMEHKJIATypa U (hU3nyecKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuaaMMOHUSL.

AHUIYH — IPeJICTaBUTENIb aMUHOB apoMaTHuyeckoro psga. CTpoeHUe aHUJINHA.
B3aumHoe BiMsiHUE Tpymnm aToMoB B MoJiekysne aHwinHa. (OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHHUs] M TpUMEHeHHe anudarthuuyeckux amMuHoB. [lojydeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHble IPEeACTaBUTEIN O
AaMUHOKHUCJIOT: TJIMIIMH, ajaHuH. Ou3nyeckre CBOMCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakIys IOJMKOHIASHCAIINK, O0O0pa30BaHWE TENTHIHONW CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupoaHsie TonmuMmephl. llepBUuHas, BTOpUYHAsS W TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakimuu Ha O€JIKM, pEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30oTCcoepKaIIME OPraHNYECKUE COCTUHEHUS» U «Pacrio3HaBaHne OpraHuYeCcKuX
COCIUHECHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE MOHSTHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNH, CPEIHSST MOJICKYJISIpHast



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaar). Y Trim3aius 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MEIK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tomumepsl CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MonekyasipHOd (GOopMysbl OPraHUYECKOrO0 COCAMHEHHS II0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOISIINX B €70 COCTAB, HAXO0XKAECHUE MOJIEKYJISIPHON
(bopMyJIbI OPraHMYECKOTO COeIMHEHUS IO Macce (00BEMY ) MPOAYKTOB CrOpaHusl, Mo
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU H/UIM HUCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOPMYJIBI OPraHMYECKOrO BEIIEeCTBA Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJYUYEHUS, ONPEACICHUE JOJIH
BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO I[KJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA THUIT TUTAHUA, OpOXKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, VYIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEeHTHI.



['eorpadus: mose3Hple UCKONAEMbI€, TOILUIUBO.
TexHonorus: mNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOIIIHME CPEJICTBA, MATEPUAIbl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUi 35eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKX 3JI€MEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, DJICKTPOHHBbIC KOH(UTYypallMu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor cCUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB O TPYIIAM U ITeprofaM. 3HaYE€HHUE NEPUOIUUECKOTO
3akoHa [[.11. Menpeneena.

XuMHUYECKasi CBSI3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHelie cBs3u. BoxoponHas CBs3b.
MexMoNeKyIapHbIE B3AaUMOICUCTBUSI.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO — CTPOE€HUA. [ HIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAXKEHUS KOHIIEHTPALUU PAaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHMsS OTJEIbHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIe peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHS. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAaHOBUTENTU. MeTon »3JeKTpoHHOro OaliaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNUE PEaKIil MOHHOTO 0OMEHa, OTIpeIeIICHNE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU € TOJOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonmoxenne HeMeTauioB B [lepruoandeckoi cucTeMe XuMHIECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIHSI HEMETAIIJIOB (Ha IpuMepe KUCIopoaa, cephl, hochopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
MeTaJlJIaMU U HEMETAJlJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ napubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XMMHUYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCI0OpOaCOaCPKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TIONYyYCHHUS
kucnopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHue B TpHUpOAE, CIOCOOBI TONYYCHHS, (PU3NUECKHE U
xumudeckue cBoiictBa. CepoBogopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IppuMeHenune cepol U €€ COeJUHEHU .

A3zor. Haxoxnaenwme B mpupoae, CHocoObl NOMy4YeHHs, (QuU3nMUecKue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4YeHUs, (HU3HUECKHE U
xumuueckue cpoiictBa. Dochunasl u ¢dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yaoOpeHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dynnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MoiydyeHus, (Gu3M4ecKue u
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne MetamioB B Ileproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX O0O0JOYEK aToMoOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYCCKUN  Psifl  HampspkeHud  MeTtawioB.  OOmue  crnocoOsl

MOJTYYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3alIUTBI OT
KOPPO3UHU.

O6mast xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: monydeHnue, GU3nIecKue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka metaioB |lA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XMMHWYECKUE CBOMCTBA, IPUMEHEHME IIPOCTBIX BEIIECTB M HX COCIAUHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUI: noydyeHue, PU3n4eckrue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOWCTBa OKCHUAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



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

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHCHUU.
Baxnenimue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugapokcunl u cou xene3a(ll) u xeneza(lll). [Tonydenue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3znuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUIA.

[MuHk: momydyeHue, (U3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [[pruMeHeHue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCIIOPOJE, H3y4YeHHE KOJUIeKIMH «MeTamuibl W CIUJIaBb», B3aUMOJEIHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCIOT U LIEJNOYEH, pelIeHne dKCIEePUMEHTANbHBIX 3a/1a4y M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«Mertabl TJIaBHBIX TOATPYIID», «MeTayuibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeraoBeyecTBa. [lonsTue
O HaYYHBIX METOJIaX MO3HAHUS U METO0JIOTMU HAy4YHOT0 HccienoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJYYEHHs] BaXKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoJa). [[poMBbIIIIeHHbIE CIOCOOBI MOTYYESHUS METAIJIOB U CILJIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAKOIIEH Cpe/ibl U ero MmociaeacTBUs. Poib XuMuu B
o0ecTieueHUN YHEPTeTUUECKON OE30ITaCHOCTH.

XuMHsT ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Poib XUMUM B pa3BUTUH MEAUIUHEI.

XUMHsI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE q00aBKu. Poib Xxumun B
oOecIieyeHn ! ITUIIEBOI OE€30MIaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOro UCIOJIb30BaHUS MPENapaToB OBITOBOI XMMUH B IOBCETHEBHOM )KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XHUMHS B CEIbCKOM X034iicTBe. OpraHu4ecKue 1 MUHEpAJIbHbIE y100PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPACKH, CTEKIO, KEpaMHKa.
Marepuaiel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérurle 3amaqn.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACCHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bE€Ma, KOJIMYeCTBa BEILECTBA) MPOIYKTa peakluu, €CIu OJHO
U3 BEIIECTB JAaHO B BHJAE pacTBopa C OIpPEACNEHHOW MacCOBOM J0Jed
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEIIECTBA B
pacTBOpE, J0JM BbIXOJA MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEeHUM oOwed u
HEOpraHW4eCcKoN XUMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, NPUHATHIX B OTAECIbHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®du3zrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHb, BELIECTBO,
TeNO0, 00BbEM, arperaTHoe COCTOSIHHE BEILECTBA, WJICANbHBIN ras, (u3nuecKue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buosnorus: kierka, opraHusM, 3KocucTema, ouocdepa, MetabosM3M, Makpo- U
MUKPOAJIEMEHTbI, OCJKH, XKUPbI, YIJIEBOJbl, HYKIEUHOBbIE KHCIIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbBIE
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs MTPOMBIIICHHOCTD,
bapmaneBTUUECKas MIPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX
penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPHAJIOB, 3JEKTPOHHAs
POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUH HA YTIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PpE3YyJIbTATOB OCBOEHHUS NpPEAMETa «XHMHSD» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpPMHPOBAHHOCTh OIbITA IO3HABATEILHON U TPAKTUYECKON NESITEIbHOCTH
oOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcst B MPoIecce peaan3aiuu 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHHOCTH MPHU CO3AaHUN YUSOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YUEOHOU e TEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh pPE3YyJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
uHGOPMAIIUU O IEPETOBBIX TOCTIKEHUSAX COBPEMEHHON OTEUECTBEHHONW XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370poBOoro U Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmto/ieHus1 TpaBui O€30MacHOro oOpalleHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM AEATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HHJIWBHUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIHOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAaKTHYECKOMY M3YYEHHIO MPOQecCcHil pa3IuiyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00aJbHOTO XapaKTepa 3KOJOTHYECKHX MpoOsieM, BIMSHUSA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BaAHUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIMX BPEA  OKPYKaIOLIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIIECTBEHHOMN MIPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH NpoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
[UBWIN3ALMH: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOCCIICUCHUM YCIOBHUI
YCIIELTHOTO TPY/1a ¥ AKOJOTUUECKU KOM(POPTHOM KU3HU KAXKIOTO YJieHa 00IIEeCTBa;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HaYUYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IEJIBI0 TTOJIYyYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K O3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOoHaTbHON

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPAa H CIHCNU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCadbHbIe y4eOHBbIC NEHCTBUs (ITO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIreynBaone (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YatOXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHHUBEPCAIbHBbIC y4YeOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSATUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA U yCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUSI M KPUTEPUU IJIs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3yYa€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON PEaKITUn
— MPU PElICHUH Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTHYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUnii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHMUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI U1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylsibTaT, (pOopMyIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
NO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(GbopMyIUpOBaTh 3alpPOChl U TPUMEHATH PA3IHYHBIE METOJbI MPU MOUCKE H
orbope wuHpOpMaNKMK, HEOOXOAWMOW [JIi BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUMA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPU PabOTE C XUMUUECKOU
uH(popManuen: MPUMEHITh MEXIpeaIMeTHble ((pU3nyecKkue U MaTeMaTUUYeCKHe)
3HAKU U CUMBOJIbI, JOpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe N1eiCTBHUA:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX AaeMOM TeMbI B X0JIe AHAJIOTa U/ Wn
JIMCKYCCHUH, BBICKA3bIBaTh UIE€H, (POPMYIUPOBATH CBOU MPEJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTAIIMEN PE3yJbTAaTOB MO3HABATEIBHON EATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MPoeKTa, U (hOPMyIHUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbBIE YHMBepcaJbHbIe Yy4eOHbIe NeiCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCO0 HMX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJIATh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a MU
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yTiyOJIéHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHusl BKIIOYAIOT ClieHu(pUUecKue as
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI IEUCTBHIL 110
OCBOEHUIO, UHTEPHPETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B DPAa3IMYHBIX Yy4eOHBIX
CUTYalMsIX, a TAKXKE B pPEaJbHBIX )KU3HEHHBIX CUTYyAIlUsX, CBA3AHHBIX ¢ XUuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJbTAaThl IPEACTABICHBI 110 TOJaM
U3YYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCcKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOM, SJHEPTeTUYECKON U
MUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrneueHnu PaLMOHAIEHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl
YeJI0OBEKA, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 37J0POBBIO
Y IIPUPOJIHOM CpENE;



BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alMs aTOMHBIX OpOuTanel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyssl (pa3BEPHYTbIE, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), W30MEphbl, T'OMOJIOTMUECKUU psiA, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpALICHUS JHEPrUM TPHU XUMHUYECKHX PpEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUECKHX SIBJICHUN; TIPEICTABICHUS O
MEXaHU3MaX XHUMHUYECKHX pEaKIHi, TEepMOAMHAMHYECKMX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYyTIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA M Me30MepHbIM 3 dexTri, opueHtantsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYyYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEpepadOTKH HEDTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKK TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
OMHMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY NIl COCTaBIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX pPEaKUUN M PACKPhIBATh MX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IMOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHU;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTFOCTPALIUH
UX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpPMUPOBAHHOCTh YMEHUMW: YCTAaHABIMBATh NMPHUHAICKHOCTh M3yUEHHBIX
OPraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COEIMHEHWH, JaBaTb MM Ha3BaHHUA [0 CUCTEMATHYECKOH



Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BAHUS I OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWAH, aJlaHuH, MaJbTo3a, (PPyKTO3a, aHWJIWH, TUBUHII, W30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATHh IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, GPU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIacCOB
OpraHUYECKUX BEUIECTB: aJIKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CIUPTOB, aJIbJIETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HE(PTh, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI €r0 IEPEPadOTKU U MTPAKTUYECKOE
MIPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;

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

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
JEATeIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, 000OIIeHHE, CUCTeMaTH3allulo,
BBISIBJICHUE TPUUYUHHO-CJICJICTBEHHBIX CBSI3€M — Il U3YUYEHHUS CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3bh XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIsi
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MAaTEepUaIbHOrO €IMHCTBA MHPA,



UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUMN: MPOBOAUTH PACUETHI IO XUMUYECKUM PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PAcCUY€Thl MO HAXOXKICHHIO XHUMHYECKOW (HOpMYITbI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCII0JIb30BATh MOJYUYCHHbIC 3HAHUS /I IPUHSITHUS TPAMOTHBIX PEIICHUM MpoOemM
B CUTYallHsIX, CB3aHHBIX C XUMHEM;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHOoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B paznuyHou dopme
pE3YyIbTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJIIO/IaTh MPaBHIJIa IKOJOTHYECKHU I1€JIeCO00Pa3HOT0 TOBEJACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON WH(MOpPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasl U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTEepHET U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHU C IMOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU



XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHWH TPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbOpMHpPOBaHUM MHPOBO33PECHHUSI W OOMIeH KyJbTyphl UEJIOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y>KJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alMs aTOMHBIX OpOuWTaneld, HOH,
MOJIEKYJIa, BA&JIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUHU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuU, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PABHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJWYECKUM SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHU3MaX XHUMHUYECKUX pEaKlHi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKAHUS, O XHMHUYECKOM PaBHOBECHUHU,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YECHUU U O€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JAEATEIBLHOCTH YEJIOBEKa, OOIMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BO/JICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTraHWYECKUX BEIIECTB U WX MPEBpaICHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMUMHUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOW CBSI3U (KOBaJeHTHas,



WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSACHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M THUIA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
10 MX COCTaBY, XUMUUECKHE PEAKIIMH 10 Pa3TMYHBIM MpHU3HaKaM (YUCITY U COCTaBY
pearupyrommx BeEIIeCTB, TEeIIoBoMy 3Gh(dEKTy peakiuyd, U3MEHEHHUIO CTElCHEH
OKHCIICHHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajau3zatopa M JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiIaccuPukaimu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI MEPHOINYECKOro 3akoHa JI.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«OHEPreTHYECKHE YPOBHU», «IHEPIeTUYECKHUE IMOAYPOBHM», «S-, P-, O-aToMHbIE
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIEKTPOHHBIX 000JIOUCK;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIME
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T€HETHUYECKOW CBSI3M MEXKJy HEOPTraHMYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMILTIEKCO00pa3oBaHus (Ha MpUMeEPEe THIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS ),

c(hOpPMUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIMN C y4ETOM HUX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIUu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TAaK)Ke XapakTep CMEMIEHUSI XUMUIECKOTO PABHOBECHSI IO BIMSTHUEM
BHEIIHUX Bo3aekcTBuil (mpunuun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHaKa,



oOIIMe HayyHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€IeCO00pa3HOCTh
NPUMEHEHHUs HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIECHUSI PUCK-TI0JIb3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHMS SIBJICHUW TPUPOIBI — HAOIIOJEHUE, W3MEpPEHHE, MOJCINPOBAaHNUE,
HKCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAaHUM BEILECTB
U 17 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIUX MECTO B MPHUPO/IE,
MPaKTUYECKOM AESITEIIbHOCTH YeJIOBEKa U B IOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHSI BBISBISTH B3aMMOCBSI3b XUMUYECKHX 3HAHUH C
MOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0o0Js1ee 0OCO3HAHHOTO TOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCIHOJb30BAHUEM
MOHSTUNA «MaccoBasi JI0Jis BEIIECTBA B PACTBOPE» M «MOJISIpHAST KOHIICHTPAIIHS;
MaccChl BeIIeCTBa WM 00bEMA Ta3a MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakuuu; 3Ha4Y€HUs BOJOPOJHOIO IOKa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOAYKTa PEaKINH, €CIM OJHO M3 MCXOTHBIX BEIIECTB JaHO B BHJIE PAacTBOpa C
ONpeIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTa PEAKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIIEpUMEHT  (MPOBEJACHHME  pEaklMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPECIICHNE
CpeIsl pPAacTBOPOB BEIIECTB C TMOMOINBIO HWHIMKATOPOB, HW3YYCHHUE BIHMSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
OKCIIEPUMEHTANLHBIX 3adad 1o Temam «Metammey u  «Hemertammey) ¢
COOJII0JIEHNEM TpaBUJI 6€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, (GopMyIHpOBaTh 11€Th HCCIEAOBAHNS, PEACTABIATH B PA3TUIHON
dbopMe pe3ynbTaThl  JKCIEPUMEHTAa, AaHAIW3UpOBaTh M  OICHHWBATh  MX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTPaBIIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTopHBIM O00OpyJAOBaHWEM, OOpalleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HMHCTPYKIMSMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, JKOJIOTMYECKU I€I€CO00pPa3HOro TMOBEACHUS B OBITY U TPYAOBOM
JIESITEIbHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeapl W JOCTWXKEHHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OIACHOCTD
TOKCUYECKOTO JEHCTBUS Ha UBbIE OPTaHU3MbI OIMpPEACIIEHHBIX HEOPraHUYECKHUX
BEIECTB, MOHUMas cMbIci nokazatesns [IJIK;



c(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH LIE€JCHANPABICHHBIA IOUCK
XUMHUYECKON H(GOpMAIIMU B Pa3IMYHBIX UCTOYHUKAX (Hay4Has U y4eOHO-HAyIHAS
JAUTEpaTypa, CpelIcTBa MaccoBoil nHpopMaluu, MHTEpHET U Apyrue), KpUTHUECKU
aHaJIN3UPOBATh XUMUYECKYIO HH(pOpMaLHIO, IepepadaThiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTp OCHUSA 0p FaHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmmorexa [JOK
' P P A S https://m.eds00.ru/d69df650
byrneposa
Uroro no pazneny 8
Paznea 2. Yraesogopoasnl
21 [IpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 bubnnorexa [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 Henpenenbable yriieBoaOpOIbl: alKEHBI, 14 1 bubmmnoreka HOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmmoreka IIOK
2.3 A 8
POMATHIECKHE YIIICBOIOPOEI (apCHED) https://m.edso00.ru/d69df650
24 [IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB U HX 4 bubmuoreka [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmorekxa [IOK
2.5 r 4 1
IOTEHIPOHIBORHHE YIIEBOROPOAOR https://m.eds00.ru/d69df650
Hroro mo pazneny 35

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeIuHeHUs
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubnunorexa LIOK

3.1 Crpret. Denon 1 1 https://m.edso0.ru/d69df650

KapOoHunbpHbIE COSTUHEHUS: allbJICTU/IBI U
bubnunoreka LIOK

2 K . 21 1
3 keToHbl. KapOoHOoBBIE KUCIOTHL. CI10KHBIE https://m.edsoo.ru/d69df650

a¢upsl. Kupbr

bubnunorexa LIOK

3.3 YLICBOIE! 9 1 https://m.edso0.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaeprkaniue opranndeckue coeJuHeHUust

bubnunoreka LIOK

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 1 2 https://m.edsoo.ru/d69df650

Uroro no pazneny 12

Pa3zaen S. BoicokomoJieKky/JIIpHbIE COeINHEHUSA

bu6mmoteka IIOK
https://m.edsoo.ru/d69df650

5.1 BBICOKOMOEKYJIIIpHBIE COEUHEHMS 6 1

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM nudpoBbie
Ne ii/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
P PHOA bubmuoreka [IOK
11 u Ilepnonnueckas cucteMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1.3 X 19 1 3
FIMITHOCRHG pakitit https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckas xumusi
bubnmorexa LIOK
2.1 H 31 1 3
CMETAILIH https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znen 3. XuMus 4 :KU3Hb
31 Meto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero H3ydeHHsi 00pa3oBaTe/IbHbIE pecypcChl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpraHN4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmmorexa [JOK
pedl https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYECKUX
COCTMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
Tyiepoja (OCHOBHOE U
2 1}3]036p71< éfIHOG COCTOSTHUS) 1 bubmmorexa LIOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXKHOCTH
aToMma yriiepojaa
XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHEHUSIX.
3 MexaHu3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHMYEeCKHX COSTUHECHUN A 1 bubmorexa HOK
p & ’ https://m.edso00.ru/9e595ch8
M. bytneposa
Buner uzomepun:
5 CTPYKTYpHas, 1 bubmmoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OnexTpoHHbIE 3G (DHEKTHI B



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

MOJIEKYJIaX OPraHUYECKUX
COE€IUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINK U

bub6nmoreka [IOK

0 :2;?2‘5:;‘;";‘;% PAC) https://m.edso0.ru/c212dd21
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnnorexa [JOK
OpraHN4eCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubnunoreka LIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,

9 HOMEHKJIATypa U U30Mepus, Bu6moreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYT

10 DOU3nIeCKre U XUMHUYECKHUE bubmmoteka IIOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
HaxoxneHue ankaHoB B

11 npupojie. Criocoosl bubnmnorexa [JOK
MOJyYECHUS U IPUMEHEHNE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[{ukmoankaHbl: 00IIast

12 ¢bopmyra, HOMEHKIATypa U bubmuoreka [IOK

n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
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CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IIPUMCHEHUE

Pemenue pacuérHpIX 3a1a4 Ha
OIIpeJICIICHUE MOJICKYJIIPHON
(hOopMyIIBI OPraHUIECKOTO
BEIIIECTBA 110 MACCOBBIM

bub6nmmoreka [IOK

13
JIOJISIM aTOMOB 3JIEMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJAIIUX B €r0 COCTAB.
CucremMaru3anus u
000011IeHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTHYSCKUH
psia, obmas popmyia,
HOMCHKJIATYpPa, dJICKTPOHHOE
14 H IPOCT aH}(IJI”)FBCHHOC ’ bubmotexa [IOK
pocTh https://m.edsoo.ru/273b0ale
CTpOCHHE MOJIEKYII.
CTpyKTypHas 1 LUC-TpaHC-
M30MepUs aJIKEHOB
dusnueckre U XUMUYECKHAE
15 CBOICTBa ajJkeHoB. [IpaBuio bubmorexa [OK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl ToTy4YeHus u bubnnorexa [JOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
ITpakTryeckas pabora Ne 1 o
17 Teme "llomyuyenue >TuneHa u bubmorexa LIOK
Y . https://m.eds00.ru/0941eed8
M3y4YeHHUE ero CBOKCTB
18 Pemrenne pacuy€THbIX 3a1a4 HA bu6muoreka [JOK

OIIpEEIIEHUE MOJIEKYJIIPHON

https://m.edsoo.ru/e9ea9921



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

(hOopMyJIBI OPraHUIECKOTO
BEIIIECTBA

AJKaJIUCHBI: CONPSIKEHHBIE,

W30JIMpPOBaHHbIE,
19 KYMYJIUPOBaHHbBIC bubmmorexa LIOK
yMYHP ' https://m.eds00.ru/04298c0a
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS
20 XuMHUYECKUe CBOMCTBA bubmuoreka [{OK
CONPSIKEHHBIX JUECHOB https://m.edsoo.ru/e561253d
21 CriocoObl nostyueHus u Bu6mmotreka [JOK
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTHYECKHUI
psia, obmas popmyia,
29 HOMEHKJIATypa, 3JIEKTPOHHOE Bu6moreka [JOK
Y MPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
(bu3nueckue cBOcTBa
93 XHUMUYECKUE CBOMCTBA bubmmoteka IIOK
AJTKUHOB https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl nostyueHus u bubmmnoreka HOK
[IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3aga4d: pacu€rsl 1o
26 ABHECHHUIO XHMHYECKOM bubmorexa [IOK
P https://m.edso0.ru/5db8e526
peakuuu
97 Cucremaru3zanus u

00001IIeHNE 3HAHUA TI0 TEME



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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ApEeHbI: TOMOJIOTHYECKUN PSI,
obmrast popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE

bubnunoreka LIOK

28 1 IPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJ OeH3o01a U
TOJIyoJia, uX (U3NYECKue
CBOMCTBA

29 XuMu4ecKue CBOMCTBA bubnunoreka LIOK
apEHOB: PEAKIIUM 3aMEeIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA

30 apeHOB: PeaKIUU bubnnorexa [JOK
MPUCOEINHEHUS, OKHCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB O€H3071a

31 Oco0eHHOCTH XUMHYECKUX bubnnorexa [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha

39 OnpeIeTIeHUE MOJIEKYIIIPHOU bubnnorexa [JOK
(hOpMyIIBI OPraHuYEeCcKOTO https://m.edsoo.ru/53461a2c
BEILIECTBA

33 CriocoObl nostyueHus u bubmmnoreka HOK
IIPUMEHEHNE apeHOB https://m.edso0.ru/6f717d09
I'eneTnyeckas CBSI3b MEXKIY

34 pa3IUYHBIMU KJIacCaMu
YIJIEBOI0POJIOB
Pacuétel 10 ypaBHEHUAM

35 XUMUYECKHUX PEAKIIUN.

CucreMatusanus 1
0000111eHNE 3HAHUH 10 TEME



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

36

37

38

IIpuponnsii ras. [lomyTHeie
HE(TSIHBIE ra3bl

KaMeHHbIi yroibs u mpoayKThl
€ro nepepadoTKu

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
IPOJIyKTOB IEPEpadbOTKH
HetH

bub6nmoreka [IOK
https://m.edso0.ru/69b3398b

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

I'enetmueckas CBA3b MCXKIAY
Pa3JIMIHBIMU KJIaCCaMU
YTJIEBOAOPOAOB

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMeleHus TajoreHa

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

41

[elicTBue menoyeit Ha
TaJIOTeHIIPOU3BOIHBIC.
Bzaumoneiicterue
JUTAJIOT€HAIKAHOB C MarHUEM
Y LIUHKOM

42

43

44

CucremaTtuzanus u
0000111eHE 3HAHUH 10
pazaeny "YraeBogopoasr"
KonTponbHas pabota mo Teme
"VYrneBonopoasr"
[IpenenpHBIC OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHIA
psa, obmas dpopmyna,

bubnmnorexa LIOK
https://m.edsoo.ru/20e89f22

bu6nunorexa LIOK
https://m.edso0.ru/95c9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

CTPOEHHE MOJIEKYI,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

XUMHUYECKUE CBOUCTBA

45 MpeACIIbHBIX OJITHOATOMHBIX bubmorexa LOK
pet A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl MosTy4eHus u
46 MIPUMEHEHHUE OJHOATOMHBIX bubmorexa HOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upst:

47 HOMEHKJIaTypa U U30MEepusl, bubmmorexa [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHoOroaToMHbI€ CIIUPTHI:

48 STUJICHTIIMKOIb U TIULEPHH, bubnmnoreka HOK
ux (puznyeckre u XuMUIecKue https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoObl MosTy4eHus u

49 MPUMEHEHNE MHOTOATOMHBIX bubmorexa LOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 (u3nyecKkre CBOMCTBA bubmorexa LOK
’ https://m.eds00.ru/2ce726f8
TokcuuHOCTH PeHOIa

51 XuMHUYecKre CBOMCTBA bu6nunorexa LIOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CriocoObI nosryueHus u bu6muoreka [JOK

npUMeHeHue peHona

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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[TpakTuyeckas padora Ne 2.

53 Pemmenne bubnunoreka LIOK
SKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/fd0ced09
o Teme "CrupThl U HeHOTBI"

54 Cucremaruzamnus u bubnuorexa [JOK
00001IeHIEe 3HAHMI 110 TeMe https://m.eds00.ru/1810ch9b
Anbaeruabl U KETOHBI:

ANEKTPOHHOE CTPOCHHE

55 KapOOHUIILHOU TPYTIIbL; bubnnorexa [JOK
TOMOJIOTUYECKHE PSBL, https://m.edsoo.ru/b139beaa
obmrast popmyia, ©U30MEpHs U
HOMCHKJIATypa
Anbaeruabl ¥ KETOHBI:

56 (hU3UYEeCKre CBOMCTBA; bubmorexa HOK

https://m.edsoo.ru/c887425c
peaKIuy MPUCOCTUHCHUS
Peakuuu oxucnenus u
57 KaueCTBEHHbIE PEaKIINU bubmorexa HOK
https://m.edsoo.ru/a393baa9
aJIbJIETHJIOB 1 KETOHOB

58 Crioco6b! TTosTy4eHust bubmuoreka [IOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE

59 KapOOHOBBIE KUCJIOTHI, bubnmorexa LIOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
W3omepust 1 HOMEHKIATypa BuGmorexa [IOK

60 KapOOHOBBIX KHCJIOT, UX

¢u3nueckue cBoicTBa

https://m.edsoo.ru/700cc87b



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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XUMHUYECKUE CBOUCTBA

61 MPEJeTbHBIX OJJHOOCHOBHBIX bubamorexa LOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCJIOT
OcoOeHHOCTH CBOMCTB
62 MYPaBbUHOH KHCIIOTBHI. bubnunoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeeIbHbIX U
apOMAaTHYECKUX KapOOHOBBIX,
63 JTMKapOOHOBBIX, bubnnorexa [IOK
https://m.edso0.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIUX KapOOHOBBIX KHCIIOT
64 [TonsiTHe 0 MPOM3BOAHBIX bubnnorexa [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CriocoObl nostyueHus u
65 pUMEHEeHHEe KapOOHOBBIX bubmmorexa LIOK
https://m.edsoo.ru/7c065¢9d
KHUCIIOT
CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psif, oOrmas bubmmnoreka HOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nIecKrue U XUMUYECKHUE but6mmorexa [IOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpix 3a1ay:
68 10 YPaBHCHHUIO XUMUYICCKOM

peakIum, Ha OnpeiesieHre



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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MOJICKYJISIPHOM (hopMyITBI
OpPraHUYECKOro BEIECTBA

[TpakTrueckas padora Ne 3.
Pewenne

69 IKCIIEPUMEHTAIBLHBIX 33724 bubnorexa HOK
https://m.eds00.ru/486671fb
o Teme "KapOoHoBEIE
KucA0Thl. CrioxxkHbIie 3GuphI”
XKupsl: ctpoenue,
70 (hbU3UYECKHEe U XUMHUYECKUE bubmorexa HOK
. https://m.edso0.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOEeHHOCTH CBOWCTB
71 JKHUPOB, COJEPIKAIIUX OCTATKH bubmmorexa [JOK
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnot. JKupsl B mpupoje
MpbL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX
12 Morolee aericreue. [longarue bubnmorera HOK
https://m.eds00.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)
I'enetnueckas cBs3b
73 YTJIEBOJOPOJOB U bubmmoteka IIOK
KHUCIIOPOJACOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUSAM
XUMHYECKHUX PEaKIIHii
75 CucreMaru3anus u bubmuoreka [{OK

00001IIeHNE 3HAHUA TI0 TEME

https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
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OOm1ast xapaKTepUCTHKA
YIJIEBOJIOB U KJIaCCU(UKAIINS

bubnunoreka LIOK

76 YIJIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TTOJTHCaXapHU/Ibl)

MoHnocaxapuibl; (U3UUYECKUE

77 CBOICTBa If HEXO)E)I[CHI/IG B bubnnorexa HOK

https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeneHue TIIOKO3bI, €€

78 3HAYCHHUEC B bubmuoreka [{OK
KU3HEACATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapupl: caxaposa,

79 MajbTO3a 1 JIaKT03a. bubmuoreka [{OK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIeKyJI, (pusnueckue bubmuoteka [IOK
U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 ITonsATHE 00 NCKYCCTBEHHBIX bubmmnoreka HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha

82 ONpeAeIeHUE JOJIH BbIXO/1a but6mmorekxa [IOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 0000111eHIE 3HAHUH 10 bubmorexa HOK

pazaeny

https://m.edsoo.ru/08d4364c
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KonrponsHas pabora o Teme

bu6nuoreka [IOK

84 "Kucnopoacoaep:xamiue
POACOACPIKALL " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHS
AMUHBI: K1accuduKars,
CTPOEHUE MOJIEKYJI, 001Iast
85 (b;) MyJa I/IsoMeyH;I bubnmorexa HOK
pMyIa, PH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nueckue
CBOMCTBa
86 XUMHUYECKUEe CBOMCTBA bubmuoreka [{OK
anmn(aTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHHE aHUIINHA,
87 0COOCHHOCTH XUMHUUYECKUX buGnuorexa [IOK
. https://m.edso0.ru/39cd21f1
CBOICTB aHHUJINHA
CriocoObl Mosty4eHus u
88 MpUMEHEHHE aTu(aTHIECKUX bubmorexa [IOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMMHOKHCIOTEL:
HOMEHKJIATypa U U30MEpHs,
89 (du3nyeckue CBOMCTBa bubnmorexa HOK
’ https://m.edso00.ru/d1773e80
OTtnenbHBIEC IPEICTABUTENH O
AMHHOKHCIIOT
XUMUYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
but6mmorekxa [IOK
90 OMOJIOTMUECKOE 3HAUCHHE

amuHokucioT. CHHTE3 U
TUAPOJIN3 NICTITUI0B

https://m.edsoo.ru/77df705a



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
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https://m.edsoo.ru/39cd21f1
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benku kak npupoaHsie

bu6nuoreka [IOK

91 IMOJIUMEPEHI; CTPYKTYPhI
5 p PYKIYP https://m.edso0.ru/429e9899
€JIKOB
92 XUMHYECKHE CBOMCTBA bubmuorexa [{OK
0eIKOB https://m.edsoo.ru/6237306d
A3zoTcoaepkalime
TeTEPOIUKINYCCKUE Eu6 110K
HOIHOTEKA
93 coenuHeHus. HyknenHoBbie
KHCIIOTEL: COCTAB, CTPOCHHE I https://m.eds00.ru/521d1431
Ouosorn4eckas poJb
[IpakTuueckas padora Ne 4.
Pemienue Bu6 OK
HOIHOTEKA
94 AKCIICPUMEHTAIIbHBIX 337124 1
A https://m.edso00.ru/8e3c02d1
o Teme "A30TcoiepiKaIue
OpraHuYecKue coeauHeHus"
ITpakTuueckas pabora Ne 5.
Pemienue Bu6 OK
HOIHOTEKA
95 SKCIEPUMEHTAJIbHBIX 3324 1
"p https.//m.edsoo.ru/bde3fdf6
o Teme "Pacmo3HnaBanue
OpTraHUYECKUX COCTUHECHHM"
KonTponbHas pabota mo Teme
bubnuoreka IIOK
96 "A3oTcoaepxxaiine 1
\ https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHS
OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
. Bbubnnorexa IHIOK
97 COEIMHEHUN U METOABI UX 1

CHUHTC3a —II0JIMMCpHU3alna U
IIOJIMKOHACHCAllUA

https://m.edsoo.ru/7aa63ebd
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98

99

100

101

102

[lmactmaccel. YTunusauus u
nepepaboTKa miIacTuka

DJ1IacTOMEepbl: HaTypaabHbIN
CUHTETUYECKHUE KAyUyKH.
Pe3una

Bonokna: HaTypanbHble,
HCKYCCTBEHHBIE,
cuHTternuyeckue. [loaumepsr
CHEIHaTbHOTO Ha3HAUYCHUS

[IpakTuueckas padora Ne 6.
Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
o Teme "Pacno3naBanue
IUIACTMACC ¥ BOJOKOH"

O06006111eHE U
CUCTEMAaTU3aLNsI H3YUYEHHOTO
MaTepuaa 1o Teme
"BbIcOKOMONIEKYIIIpHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bub6nmoreka [IOK
https://m.edsoo.ru/82242e0f

bu6nmoreka [IOK
https://m.edsoo.ru/246103ec

bubnunorexa LIOK
https://m.edsoo.ru/5963a601

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

bubmmoreka IIOK
https://m.edsoo.ru/6a22b1e8
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SIJED. 1 bubnmoreka [JOK
Xumuueckuit sseMent. 30tomnsl https://m.edsoo.ru/59c112ee
9 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bubnnoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-3;meMenThI) https://m.edso00.ru/61294af9
4 Pacnpenenenue anekTpoHOB 110 1 bubnuorexa [JOK
ATOMHBIM OpPOUTAIISAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpaAIUU
) aTOM(T)E BJ'IGMGHTOB(i; OZEOBHOM u 1 bubmorexa HOK
. https://m.edso00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJEeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubnuoreka [IOK
DNeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Teproanueckast cucrema
7 XUMHYECKUX deMeHToB J[. 1 1 bubmorexa [JOK
T https://m.eds00.ru/16957c01
Menpeneesa, CBsI3b C COBpEMEHHOU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWICTB
8 XUMUYECKUX HJIEMEHTOB U 1 bubmorexa HOK
https://m.edso00.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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https://m.edsoo.ru/f8468927

CJIOXKHBIX BEILIECTB I10 TPYyIIaM U
nepuojam

Cucremaruzanys 1 00001eHue

bu6mmoreka [IOK

9
3HAHUM 1O TeMe https://m.edsoo.ru/8fad2942
Bunpl xuMu4ueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOM cBs13U. BomopoaHas buGnnorexa LIOK
) p https://m.edsoo.ru/5a8072af
CBsI3b. MeXKMOJIEKYIIpHbIC
B3aMMOJICHCTBHS
BaneHTHOCTB U BaJleHTHBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TE€OMETPUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTAaB U bubnmorexa LOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOCHUS. THIIbI bubnnoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEILIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJIOUIHEIX bubnmorexa [IOK
P A https://m.edsoo.ru/da2c70e4
pacTBopax
HctruHHBIE pacTBOPHI: HACKIIICHHbBIE
15 Y HEHACBIIICHHbIE, PACTBOPUMOCTD bubmmorexa [JOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmuotexa [JOK

pacTBOpOB

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



https://m.edsoo.ru/8fad2942
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Pemrenue 3amay ¢ UCIIOJIb30BAHUEM
OOHATHUHN '"'MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeriecTa', https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"
18 Krnaccudukanus 1 HOMEHKIATypa bubnunoreka [HOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 0000IICHIE bubmuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no temam
"Ctpoenue atoma. [lepuognueckuii
20 3akoH u [lepuoauyeckas cucrema bu6mmoreka [IOK
XHMHYECKUX dieMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKurii B HEOPTraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnunorexa [JOK
COXpAaHEHUsI MAaCChl BELIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
TennoBbie 3PEKTh XUMUIECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie bubnuorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenus mo ypaBHeHUSIM
. bubnmuotexa [JOK
23 XUMUYECKUX PEAKLIUN U

TCPMOXUMHUYCCKUM YPAaBHCHHUAM

https://m.edso0.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
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CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCHMOCTH OT Pa3JIMYHBIX
(dakropoB. Katanus u karanu3aTtopbl
o5 ['oMoreHHsbIe U reTeporeHHbIC
peakuuu
[IpakTrueckas padorta Ne 1 mo teme
26 "BnusiHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P . P \ https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW PeaKIuu
97 OOpaTumbie U HEOOpATUMBIC bubnuorexa [JOK
peakuyu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
08 "BinsiHre pa3nyHbIX GaKTOPOB HA bubnnoreka [JOK
MOJIO)KEHUE XUMHYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHS"
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
29 CI/IJ'II:HI:)IG U CJIA0BIC DIICKTPOIIUTHI bubmmorexa [JOK
P ' https://m.eds00.ru/5f766bdf
Crenenp auccoIyanum
HNonnoe npousseaenue Boasl. Cpena
30 BOJHBIX :CTBO oB. Bono oz[HHpﬁ bubmorexa [IOK
P POS. P https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B pacTBOPax bubmmorexa [OK
P B P P https://m.edso0o.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
" bubnuotexa [JOK
32 XUMHYECKUE peakllui B pacTBOpax

NEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 eakiuu. Baxxnenime OKUCIUTEIU U bubmorexa LOK
PEAKIIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN

34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [HOK
HOHHOT0) OajaHca https://m.edso00.ru/fb691387

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pertenne 3aga4 pa3IMyHbIX TUIIOB bubmorexa HOK

AaTP https://m.edsoo0.ru/5a859d16

37 Perienue 3aga4 pa3IMyHbIX TUIIOB bubmorexa HOK

atp https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
38 3HaHHUH 10 TeMe "XUMHYECKHE bubmorexa HOK
| https://m.eds00.ru/c161eb85
peaku

39 KonTponbhas padota no teme bubnnorexa [HOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Iepnonnueckoii cucreme

40 XUMHAYECKUX deMeHToB J[. U. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHUS X aTOMOB. Du3nueckue
CBOMCTBA HEMETAJLJIOB
AJTOTpOTIHS HEMETAJIOB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa bubmmorexa LIOK

PHMEp PO, cephl, P https://m.edsoo.ru/ef92c91c
U yTIepo/a)
42 Bopopoa: nonyuenue, pusndeckue u bubmuoreka [IOK

XUMHYECKHE CBOMCTBA. [ 'uapu bl

https://m.edsoo.ru/0aa8f613
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["asiorensl: HaXOXJIEHUE B PUPOJIE,

bu6mmoreka [IOK

43 CIIOCOOBI MOJy4YeHUS, PU3HUECKHE U
y N ¢ https://m.edsoo.ru/4e223795
XUMHYECKHE CBONCTBA
l"anorenoBonopoasl. Baxkneiue
44 KHCIIOPOCOACPIKAIINE COCIHMHCHUS bubmorexa [JOK
POACOACPH AT A https://m.eds00.ru/6b3255¢6
rajoreHoB
JlaGopaTopHbI€ ¥ IPOMBIIIICHHBIS
45 CHOCOOBI MOJTYYEHHS TaOTeHOB. bu6mmoreka [IOK
[IpumeHeHue rajJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCTUHCHUI
[Ipaktuueckas paborta Ne 4. Pemenue
46 9KCIIEPUMEHTAIBHBIX 33134 [10 TEME bubmorexa HOK
" P " 8 https://m.edsoo.ru/8b26fecd
["anorensl
Kucnopon: nabopatopusie u
MIPOMBIIIICHHBIEC CITOCOOBI
47 NOJyYeHUs, GPU3NUECKUe U bubnuorexa LIOK
Y ’ N https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoicTBa. O30H.
[IpumeHneHne KUCIopoia U 030Ha
bu6mmoreka [IOK
48 OKCcHUIBI ¥ TIEPOKCUIBI
A p a https://m.edsoo0.ru/5¢8816a0
49 Pemrenne 3amad pa3IMyHBIX THIIOB bubmiorexa LOK
At p https://m.eds00.ru/2b6d8bdb
Cepa: HaX0XKJIEHUE B IIPUPOJE,
50 CH(F))CO6BI MOJTyYEHUs (;Hffl)/lqecxﬂe u bubmmorexa LIOK
Y . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bubmnoreka [JOK
51 CepoBoaopo, CyabhuIbl 1

https://m.edsoo.ru/7c875999
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Kucnopozconepxarniue coeTMHEHUS

bu6mmoreka [IOK

52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
PH HHOUTH CBOMUTE CepHod https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[IpakTrueckas padota Ne 5. Permenue

53 IKCIIEPUMEHTAIBHBIX 33124 10 TEME bubmmorexa [JOK

" P ) f https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A3OT: HaX0XJIeHHE B IPUPO/IE,

54 CHocoObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XHMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepsxkaiiue coequHEHUS

55 azora 1)0;6::{150“];1 CBoﬁch bubmorexa LHOK

o https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azoTa u ero bubnnorexa [HOK
coeuHEeHM. A30THBIE y100peHus https://m.edsoo.ru/129f5059
®dochop: HaxOkKAEHHUE B IPUPOJE,

57 CIOCOOBI MOyUeHusl, PU3nIecKue u bubnunorexa [JOK
XuMudeckue cBorctBa. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuanl hocdopa,

58 q)ocq)no c(cI: e(bmz ue Kucinotel. Conn bubmmorexa [TOK

p If prratl ’ https://m.edso00.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero bubnnorexka [JOK
coequHeHmnil. @ocdopHbIe y100peHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padbora Ne 6. Pemenue

bu6mmorexa [IOK
60 AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME

"AzoT u pochop u ux coenuHeHHs"

https://m.edsoo0.ru/8175ac3f
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VYriepoa: HaX0XKACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

bubmuoreka [JOK

61
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1leb19f9e
MIpUMEHEHUE
Oxkcun yriepona(ll), oxcun
62 yraepoaa(lV), yronpraast Kuciora u bubmmorexa [JOK
. https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubnmorexa [IOK
https://m.eds00.ru/6029b609
Kpemuuii: HaxoJIeHHe B IPUPOJIE,
64 CTIOCOOBI OTYYCHUs, PU3UIECKUE U bubmmorexa LOK
. https://m.edso00.ru/143558ab
XUMHUYECKHUE CBOWCTBA
65 Oxcun kpemuusi(1V), kpemHueBas bubnnoreka [JOK
KHCJI0Ta, CUIIUKAThI https://m.edsoo.ru/3170e7b1
[IpumeHneHne KpeMHUs U €ro bubnuoreka [IOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
MOJy4YEeHHUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
b K
67 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB nommorexa 110
https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 0000IICHIE bubnuoteka [JOK
3HaHui o teme "Hemeramibr" https://m.edso0o.ru/6e864db5
69 KonTponbhas padbota no teme bubnuoreka [IOK
"Hemerasner" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edso0o.ru/2b7e9510
[TonoxxeHnne MeTauioB B BuG OK
71 [Tepuonnueckoit cucreme nbnnotexa 11

XHUMHUYCCKUX 3JICMCHTOB.

https://m.edso0.ru/9839c16¢c
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OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB

METAJLJIOB
OO6mue puznueckre CBOMCTBA
72 MeTaiuioB. [I[pumMeHeHne MeTaaioB B 1 bubmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MeTasuioB. Kopposus 1 bubnmoreka [JOK
METAJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3amay pa3aMvHBIX THIIOB 1 bubnmorexa LOK
https://m.edsoo.ru/e3de37b6
ODJIEKTPOXUMUUECKHUH PSII
75 HaHpH)I:(eHI/Iﬁ MeTaJ'IJ'IOE. OO0mmue 1 bubmorera [JOK
https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyUYEHUSI METAIIOB
OO01mmas xapakTepucTUKa METaNIOB
|A-rpynnel [leproauueckoii cuctemsl
76 XUMHUUYECKHUX d1eMeHTOB. HaTpuit u 1 bubnuotexa [JOK
KaJIMii: mosyyeHue, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XHUMHYECKHUE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUN
OO6m1ast XxapakTepruCTHKa METAIIJIOB
[HA-rpynnst [lepuoauueckoit
CUCTEMbI XUMHUYECKHUX JJICMEHTOB.
77 Marnuii u KanplUuid: Moay4YeHue, 1 bubmmorexa [TOK
y https://m.edsoo.ru/7c3e49c0
(du3nUecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U X
COeTMHEHH
78 JKécTKkoCcTh BOJIBI M CLIOCOOBI €6 1 bu6mmorexa [IOK

YCTpaHEHUS

https://m.edsoo.ru/c74bfae9
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AJIOMUHHI: TIOTy4YeHue, pusnueckue

79 M XMMHYECKHE CBOMCTBA bubmorexa LHOK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AMdoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHUIA aTIOMHUHMS, bubnuoreka [IOK
80
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3amay pa3aMvHBIX THIIOB
[IpaxTnueckas padora Ne 7. Pemenue
82 DKCIEPUMEHTAILHLIX 3a7a4 [10 TEME bubmmorexa [TOK
" P " https://m.edso0.ru/27a4af43
MerTasl Il1aBHBIX TOATPYIT
OO01mmas xapakTepucTUKa METaNIOB
83 no6ouHbIX oarpymni (Bb-rpymim) bubnnorexa [HOK
[Tepuonnueckoit cucTemMsl https://m.edso00.ru/610d7431
XAMHAYECKHUX DJIIEMEHTOB
duznyeckre 1 XUMHUUYECKHE CBOICTBA
84 XpOMa U €ro COeIUHEHHUMH, X bubmmorexa [IOK
P a ’ https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxwuerimme coeMHEHUs Maprasiia.
85 Ilepmanranatr kanus, ero bubmorexa [IOK
p 9 https://m.eds00.ru/039d69c8
OKHCIIUTENLHBIE CBOMCTBA
duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
86 ’KeJie3a U €ro COEqUHEHUM. bu6mmoreka [IOK
[TonydyeHue u NpUMEHEHHE CIUIABOB https://m.edsoo.ru/1b7{8741
JKenesa
dusznyeckre ¥ XUMHUYECKHE CBOMCTBA
N . bubnmuotexa [JOK
87 MEJIH U €€ COeTMHEHNH, UX

MMPUMCHCHUC

https://m.edsoo.ru/2bc0f954
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dusnueckue U XUMUYSCKUE CBOMCTBA
IIMHKA U €r0 COCAUHCHUM, UX

bubmuoreka [JOK

88
IIpUMEHEHHUE. | UIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtaisl TOOOYHBIX TOATPYIIIT
90 Pemrenue 3a1a4 pa3inyHbIX THIIOB bubmmorexa [JOK
Aap https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3AIUS
91 M3Y4YEHHOI'0 MaTepuasa 1o Teme bubmmorexa LIOK
" 4 " P https://m.edsoo.ru/e91fe975
Meraubl
92 KontponbHas paboTa mo teme bubnnoreka [JOK
"Merasr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJapTaToB KOHTPOJIBHOMN bubnnorexa [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecnieueHNH
94 YCTOWYMBOTO Pa3BUTHUSA bubnuoreka [IOK
yesoBeuecTBa. [IoHsATHE O HAYUHBIX https://m.edsoo.ru/080fe1f0
METO/aX MCCIICJOBAHMUS BEIIECTB
HayuHble mpUHITUIBI OpraHU3aIH
95 XUMHUYECKOTO MPOU3BOICTRA. bu6mmoreka [JOK
[TpombIiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYICHHUS BOKHEHIIINX BEIIECTB
XuMHUUECKOe 3arpsa3HeHne
. bubnmoreka [JOK
96 OKpYKaroIlel Cpelbl U €ro

IIOCICACTBUSA

https://m.edso0.ru/9f11bf51
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97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnnoreka [HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Pois XuMuu B
98 oOecrieueHnH MMUIIEBON 1 bubmorexa LHOK
m https://m.edso0.ru/17b5bd2
0€e30IacHOCTH
99 Kocmernueckue u napdromepHbie 1 bubnmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
100 Baxkueiime cTpouTeNbHBIE U 1 bubmorexa HOK
p https://m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepuaibl
XHUMHUS B CEIILCKOM XO3SAHCTBE.
101 Opragu4ecKkue U MUHEPAJIbHBIE 1 bubmorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus u 0000IICHIE 1 bubmuorexa [JOK
3HAHUH 110 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xmacc/ Epemun B.B., Ky3emenko H.E., Tepeann B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueit Jlynuna B.B., OOuiectBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCThIO «JI[PODAY»; AxkmmonepHoe ob6mecTtBo «M3aaTenbcTBO
«IIpocBenieHue»

* Xumus, 11 xmace/ Epemun B.B., Kyssmenko H.E., [Ipo3noB A.A., Jlynun
B.B.; moxa penakuumedt Jlynuna B.B., OOmectBo ¢ orpaHu4YeHHOMN
OTBETCTBEHHOCThIO «JIPO®A»; AkiuonepHoe oOmectBo «l3naTenbcTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Meronnueckoe nocobue k yueonukam B.B. Epemuna, H.E. Ky3pMeHnko u nip.
«Xumus. Yroyonenusld  ypoensb». 10-11  kn./B.B. Epemun, A.A.
Hpo3no, N.B. Bapranoa. — M.: Jlpoda, 20132.0.C. TI'abpuensn, A.B.
SAmykoBa. Xumus. 10 kinacc. ba3osiii ypoBeHb: meto. [locobue- M.: [Ipoda,
2018.

3.dpo3znoB A.A. [ToypouHoe mianupoBanue o xumuu: 10 kimacc: K yueOHUKY
O.C.l'abpuensna «Xumusa.10 xmacc/ A.A. Jpo3nos.-.. «3k3amen»,2016.
4. B.E. Mopo3oB Pa6oune nnporpamms 1o xumuu. 8-11 knaccei( mo mporpamme
O.C. Ta6puensna)/) cocrt. B.E. Mopo3zoB - M.: Ilmanera, 2015.
5. Tl'abpuensun O.C. u ap. KonrposbHelie U nposepounbie Kk yueOHuky O.C.
["abpuensina «Xummus. 10 KJIacC» M.: Hpoda, 2017.
6. CaBunkoBa E.B. EI'9-2020.Camoe 1monHOE€ M3JaHHWE THUIOBBIX BAPUAHTOB
TUIst MOJATOTOBKHU K EI'>-Mockaa: ACT: AcTtpens, 2018.
7.Ps60B M.A. Tectbl o xumuu: 10 kmacc: k yueOHuky O.C.['abpuensnHa
«Xumus.10 KJ1acc. / M.A. Ps160B.- M.: «Dx3amen»,2017
8. EI'D 2020. Xumus: caMoe MOJTHOE M3JaHUE THUIIOBBIX BAPUAHTOB 3aJIaHUM.
A.A. Kasepuna, J.}O. [Jlo6potun, M.I'. Caacruna.M.: ACT:
Actpens,2019

9T'abpuensu O.C. HacronpHast kHura yuwurtens. Xumusa.ll —kmacc.-
M:dpoda,2018

10.B.I'. Jlenucona 11 xnacc. [loypounsie minansl o yueouuky ['abpuensu O.

C. Xumusa. 10-11 kmacc. YrayGnenHblii ypoBeHb.- Bomrorpaa: Yuurensb,
2016.

Uroro 132 30 11 4
11.dpo3noB A.A. [loypouHoe miaHupoBaHue 1Mo XxumMuu: 1 1 kiace: Kk yaeOHUKY
O.C.I'abpuensina «Xumus. 1 1kmace/ AA. Hpo3n0B.-..

«Dk3aMen»,2016.
12.KaBeprna A.A. EI'D 2020.Xumuns.TpeHHMpOBOUYHBIE HK3aMEHAILIMOHHBIE



3aJlaHus- M.:DxcMmo, 2013.
13. B.H. loponbkuH u nip. EI'2- 2020: 30 TpeHupOBOYHBIX BapUaHTOB.- PocTOB

H//1: Jleruon, 2019.
14. B.H. loponpkun u ap. EI'D. 3agaHus BBICOKOTO YpOBHSI CIIOXKHOCTH.-
PocroB H/J1: Jlerunomn, 2019.
15.Xumus B ¢popmynax, 8-11 kmacc: CrnpaBounbsie matepuansl/ B.I'. ViBaHOB,
O.H. I'ea,-M.: Hpoda, 2018.
16.E.A. Epemuna, O.H. PeixoBa CripaBoOYHHMK HIKOJIBHUKA IO XUMUU.M.- Mup
u oOpa3oBaHue, 2018.

17. T'abpuensa O.C. u np. Kontponsnbie u npoBepounbie k yueOHuky O.C.

I'abpuensna, I'.I'. JIsicoBoit «Xumusa. 10-11 xmace» M.: [poda, 2016.
18.B.B. Epemun, A.A. JIpo3nos, 1.B. Bapranosa : Metonuueckoe nocobue y
yueOnukam  Epemmna B.B., Kyssmenko H.E., Tepennna B.W.,
HposnoBa A.A., Jlynuna B.B. Xumus 10-11 yrmyGnennsiii ypoBeHb.- M.,
Hpoda, 2013.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.OpunmanbHelidi  caiit  MwunuctepctBa oOpa3oBaHusi W Hayku PO:
http://mon.gov.ru

2. OepnepanbHasg ciyx0a 1Mo Haa3opy B cdepe oOpa3oBaHUS U HAYKH
(PocoGpramzop): http://obrnadzor.gov.ru
3. denepanbHBI MHCTUTYT TENAarOrMUecKuX u3Mepenuid: http://www.fipi.ru
4. Odunmansueiii uHbOpMaIMoHHbIH TopTan EI'D: http://www.ege.edu.ru/
5. Poccuiickoe o0pazoBanue. DenepanbHblii moptan: http://www.edu.ru
6. Poccuiickuii  0o0meoOpazoBaTenbHblii  moprtan:  http://school.edu.ru
7. Poccuiickuii mopTain OTKpbITOro obpaszoBanwus: http://www.opennet.edu.ru



