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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamMmMa 1o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yIonXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

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

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  WHTEPIpPETallMil0 B  COOTBETCTBUM €  OCHOBOIIOJAraroludMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, pealu3alusl KOTOpoWh oOecreynBaer
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeieSICHHE: TPHUHIUIIOB CTPYKTYPUPOBAHUSI M TOCJIEA0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOrOBOM arrecTtaniid B (¢opMe €IUHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

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



pacupenesieHne M CTPYKTYpUpPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IIpenaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYCHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MpOrpaMMe MO XUMHUHU NPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudpepeHIupoBaHHOTO OOYYEHHS HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX U OpraHU3aLMIX CpeIHEro NpodhecCuoHaIbHOr0 00pa30BaHuUs.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4JaronmMxcsi, BIOPABIIMX ONpPEAeAEHHBIA MPOoPuiIb 00y4eHHUs, B TOM YHCIIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
oOpazoBaTeILHON MpOrpaMMBbI CPETHETO 00IIero 00pa30BaHuUsI U3YUEHUE MTpeMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAANPEIMETHBIN XapakTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMS ITUX KypCOB B IMpOrpaMMe MO XHMHUU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpelNeIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIIyOJIeHUs PEACTaBIECHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBbIE MpeAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHMUA,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU NPOLECCOB (POTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMU MpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeAHEro o01iero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHUs MpeAMETa MPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUUM XMMHH, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOIIMX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIIUX E€CTECTBECHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM MPOU3BOJICTBOM, HCTIOJIB30BAHUEM U NIEPEPaOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBIICHUW MPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPBI, TPUOOPETEHUE OTIBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctaisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hezlelo).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSIX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTHe O CBOOOJHOM paaukaie, Hykieopuie Hu
anexkTpodue.

Teopuss crpoeHnss opranndeckux coeauHeHudn A.M. Dbyrtnepoa wu
COBPEMEHHBIE IIPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIEC 3(HPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuili (IUPAC) u TpuBHaiibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTepUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHUu (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYl OpraHu4YeCcKuX
BEILIECTB.

YriaeBoaopoanl.

Aunkanbl. ["'omosiornyeckuil psii ankaHoB, oOmas (GpopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUS, W30MEpPHU3ALINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIOMNPOIAH, IUKJIO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKCHOB, SP2-TUOPHAN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B (-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusauu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBsA3b. CrOCOOBI MOMYyYEeHUSI U IPUMEHEHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a M €ro TOMOJIOTOB: PEaKLUU 3aMEIeHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslii yroiib 1 mpoayKTsl ero nepepadotrku. CrocoOsl nepepaboTku HePTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUnd. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (U3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriiepoja U BOJOPO/ia B OPraHMYECKHUX BEIIECTBAaX, MOJYUYEHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coelMHeHMsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxuciaeHne anbAEeTUAOB, KAueCTBEHHBIE pEakiuu Ha anbaerujpl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIHU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius raunepruHa ¢ THAPOKCUAOM
meau(1l), xuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTBI, B3aUMOJAEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(Il), BzanmoaeicTBrue Kkpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoJiekyse aHuiInHa. (OcoOEeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN Ol -
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @OUu3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAasi M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OETKOB IMPU HArpeBaHUM, IBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALINU, CPEIHSS MOJIEKYISpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liamMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MAacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €ro XMMUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpeAeSICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

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

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHCTeMma, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO ITUTAHMS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AIIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kinaccudukaiuys XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.UN. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA U [lepHomnuecKkor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYIIaM U IepruogaM. 3HaUCHUE NEPUOTUYECKOTO
3akoHa /[.1. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHYECKOM CBS3HM: KOBAaJICHTHAs, HOHHAasd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

IIpencraBieHre 0 KOMIUIEKCHBIX coeqMHEeHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. KprcTaiuioruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIBLHBIC
Ha3BaHU OTJIEJIbHBIX NPEACTABUTENEH HEOPTAHNYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEHIECTB; 3aKOH COXPAHEHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

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

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccormanus. CuibHble MW Cla0ble AJIEKTPOJIHUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienioyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3loKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aTOpa, MOJIECIU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckvue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabuasl. Oxcun cepui(IV), oxcun
cepsl(VI). CepHuctas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yroneHas kuciota u €€
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHus(I1V), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHnil. CTEeKI0, €ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetawioB.  OOIue  CcrnocoObl

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

OO6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3n4ecKkue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOWCTBA, INPUMEHEHHWE IMPOCTHIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

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



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

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomatel U AUXpOMaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranuna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHne Keaesa u
€ro CIUJIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHU M.

[Muuk: momydyeHue, (U3MYECKHE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[pumeHnenune
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEeHHE cephl, ¢ocdopa, kKeiae3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIUINBI OPTaHU3ALUN XUMHUYECKOTO MPOU3BOACTBA. [[poMBIlITIEHHBIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieYeHUU YHEPTeTUIECKON O€30MacHOCTH.

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

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



Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumwus. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAcCe WM 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEaKIUU BEUIECTB, MaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JIOIM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONMIAC: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPENIEIICHUI0; HAIMYNE MOTHUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaThl OCBOCHUSA IIpeaAMeTa «XUMHUSD»  OTPaAXKaAKOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIn4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLecce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUIOB YU4EOHOU ACATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUST XUMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKH €CTh pPE3YyJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

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



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEJEHHUE U MOCTYIKU CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMYy W
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

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

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSATEeTbHOCTH;

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

MHTEpeca K MPaKTUUEeCKOMY M3Y4YeHHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HU Ha 3€MIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIE€UCTBUW, NPUHOCAIIMX BpEI OKPYXKarOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYypbl, B PELIEHUH TIJIOOATBHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

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

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

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U chneuupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOTHYECKHE NeHCTBUSA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LENU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHABJIMBATh TMPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pEeIIeHUH Y4eOHBIX TO3HABATENBHBIX U MPAKTHUYECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuit;

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

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

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

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalMel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBbI B X0JI€ TUAJIOTa /WA
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yabTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO0 HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
10 pe3yibTaTaM TPOBEAECHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEATENIbHOCTD, ONpeAeisas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAaMOKOHTPOJb JICITEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHH 11O
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJIBI IEATCILHOCTH IO
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAaHWUH B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYAIUsAX, CBI3aHHBIX ¢ XuMuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJIbTaThl MPEJACTABICHBI IO TOJaM
U3YUYCHHUSI.

10 KUIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOU CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XMUMHUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexThi, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEHIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknartype (IUPAC) u npuBOoIUTH TPUBHAIBHBIE HAa3BAHUS JI OTACIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKOHW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIEH PAa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJIeBOoJOoB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TTPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIliU MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIM3 W CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIHuIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl 10 HAXOXKACHUIO XUMHUYECKON (HOpMYIIhI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMNMACHOCTb TOKCHUYECKOTO JECUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroMma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJMTHUYECKON TUCCOLUALMNH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHi, TEPMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

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

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

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
[0 UX COCTABY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEPe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH,

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PacTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCJIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BbIXOa MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYIUPOBATH IETh UCCIIEOBAHUS, MPECTABIATH B Pa3IMUHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
MocysIol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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10 KUIACC
KosmuecTBo yacos
Ne HaunmenoBanue pa3aesioB JuiekTpoHHbIE (HUGPOBbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/f | ¥ TeM NPOorpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
11 xumuu. Teopust ctpoeHus 3 bubmuoreka [IOK
' OpraHMYeCKUX COCTMHEHUHN https://m.edsoo.ru/d69df650
A. M. bytiepoBa
Hroro no pazneny 8
Paznes 2. Yriesogopoasbl
[Ipenenbuble
2.1 JIEBOJIOPOIBI — AJTKAHBI 5 bubmmorexa [JOK
' YFICBOROPOA ’ https://m.edso0.ru/d69df650
UKJIOAJTKAHbI
HenpenenbHubie
2.2 JICBOJIOPOJIBI: AIIKCHBI 14 1 bubmmorexa [JOK
' IE HOPOART: ’ https://m.edsoo.ru/d69df650
ATKATUEHBI, aTKUHBI
53 Apomarnyeckue 8 bubmuoreka [JOK

YTJI€BOIOPOABI (ApEHBI)

https://m.edsoo.ru/d69df650
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IIpupoHbIE UICTOYHUKHU

2.4 JIEBOJOPOIOB U X 4 bubmorexa HIOK
' YIICBOAOPOA https://m.eds00.ru/d69df650
nepepaboTka
l"asorennponsBoaHbIe bu6nuorexa LIOK
2.5 4 1
YIJIEBOJOPOAOB https://m.eds00.ru/d69df650
Htoro no pazneny 35

Pasznea 3. Kucaopoacoaepskamue opraHun4yecKu

€ coeIMHeHN s

bubnunoreka LIOK
31| Compret. Perion 1 https://m.eds00.ru/d69df650
KapOonunbHusie
COCIMHEHUS: aJIbJICTHIbI U
3.2 KeTiHH Ka 6OHOHBBICH 21 bubmmorexa [IOK
' + NP https://m.eds00.ru/d69df650
KHUCIOTHI. CIIOKHBIC
3¢upsl. XKupsl
bubnmorexa LIOK
33 Y TIeB O o 1 https://m.eds00.ru/d69df650
Hroro no paszneny 41
Pa3nes 4. AzoTcoaepskaiue opraHi4ecKue coeJHHEeHH
41 AMUHBI. AMUHOKHCJIOTEI. 12 1 bubnunorexa LIOK
' Benku https://m.eds00.ru/d69df650
Wroro no pazueny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
51 BricokomonekynsipHbie 6 bubnuotexa [JOK
' COEIMHEHUS https://m.eds00.ru/d69df650
Wroro no pazueny 6



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

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue KoJsun4yecTBo 4acoB
Ne dyeKkTpoHHbIE (LM POBbLIE)
pa3ieioB U TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMmMsbI padoThbI padoTbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToma.
[Tepuoanueckuii
3aKOH U
11 [Tepuonuueckas 9 bubnnoreka IIOK
' cucTeMa https://m.edsoo.ru/2dd57f24
XUMHUYECKUX
anemenToB 1. U.
Menpeneena
Crpoenue
12 BEIIECTBA. 11 1 bu6nuoreka [IOK
' MHuoroo6pasue https://m.edsoo.ru/2dd57f24
BEIIIECTB
13 XuMU4YecKue 19 1 3 bubmmoteka [IOK
peakuuu https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 39
Paszgen 2. Heopranuueckasi Xumusi
bu6nuoreka [IOK
21 Heweraer 31 . 3 https://m.edso00.ru/2dd57f24
but6mmoreka [IOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Pa3zgen 3. XuMus 1 'KU3Hb

Mertoanl TO3HaHUA

bu6nmoreka [IOK

31 B XIHMIH. XHMI 1 o https://m.edsoo.ru/2dd57f24
KHU3Hb
Wroro no pazueny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/2dd57f24




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
n/ Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
n padoTbI padoThbI pecypebi
IIpeamer u 3HaueHUE
OpraHNYECKON XMMUH, bubnmnorexka HOK
1 MIPE/ICTABIICHHUE O 1 https://m.edso0o.ru/3686e6f
MHOr000pa3suu 5
OpPraHUYECKUX COCAUHEHUN
DNEKTPOHHOE CTPOECHUE
aToma yriepojia (OCHOBHOE U bubmuoreka [JOK
2 BO30YXJIEHHOE COCTOSTHHUS). 1 https://m.edsoo.ru/Oce6fd4
BanenTHbIe BO3MOXKHOCTH c
aToMa yriepoja
XuMuyeckas CBsi3b B
OPTraHUYECKHX COCTUHEHUSX. but6mmorexa [IOK
3 Mexanu3Mbl 00pa30BaHUs 1 https://m.edsoo.ru/8d39f5¢c
KOBAJICHTHOM CBS3H, 8
CIocoObI pa3phiBa CBsI3EH



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

Teopus crpoeHus
OpPraHUYECKUX COCAUHEHUN
A. M. bytneposa

but6mmoreka [IOK
https://m.edso0.ru/9e595ch
8

Bunel nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COEeIMHEHUN

but6mmoreka [IOK
https://m.edsoo.ru/b0e616
61

[Ipencrasnenue o
KJIaCCU(UKALIUN U
cucTeMaTH4yecKast
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

bubmuorexa [IOK
https://m.edsoo.ru/c212dd
21

Knaccudukanus peakimii B
OpraHUYECKON XUMUHU

bu6anoreka LIOK
https://m.edsoo.ru/ba5706a
a

Cucremaruzauus u
000011IeHrE 3HAHU T10 TEME

bu6anoreka LIOK
https://m.edsoo.ru/87a37ca
b

AJIKaHBI: TOMOJIOTHYECKUI
psin, obmias ¢popmyna,
HOMCHKIJIaTypa U U30MEpPUs,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJEKYII

bubnunorexa LIOK
https://m.edsoo0.ru/25a146
36



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

duznueckre 1 XUMUYECKUE

bubnunorexa LIOK

10 . https://m.edsoo.ru/313771
CBOICTBA AJIKAHOB
1c
Haxosxnenue ainkaHosB B
but6mmoreka [IOK
npupoe. Criocoosl
11 https://m.edsoo.ru/259b0a
MOJTYYCHUS U IPUMEHEHUE 5h
aJIKaHOB T
ukmoankaHbl: o0IIas
opMyIa, HOMEHKIaTypa 1
dopmy P bubmnoreka IIOK
H30MepHs, 0COOCHHOCTH
12 https://m.edso0.ru/156730
CTPOCHHUS 1 XUMUUYECKHUX s
CBOICTB, CIIOCOOBI -
MOJTYYCHUS U IPUMEHEHUE
Pemenne pacu€THbIX 3a1a4
Ha ompe/ielIeHre
MOJIEKYJISIPHON (OpMYJIBI
OpPraHUYECKOI0 BEIECTBA 10 Brbmrorexa LIOK
13 https://m.edsoo.ru/bf84d8e

MAacCCOBBIM JOJISIM aTOMOB
2JIEMEHTOB, BXOIAIIMNX B €0
cocraB. CucreMaru3aiys u

000011IeHrEe 3HAHUH I10 TEME

b



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTHYECKUN
psia, obmast hopmyia,
HOMEHKJIATypa, AJIEKTPOHHOE

bubnunorexa LIOK

14 Y TIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTPOEHHUE MOJIEKYIL. le
CTpyKTypHas ¥ IKUC-TPAHC-
HU30MEpHs aJIKCHOB
duznyeckne 1 XUMHYECKHe bubnuoreka [{OK

15 CBOICTBa ankeHoB. [IpaBuio https://m.eds00.ru/21069cc
MapKOBHUKOBA d
Crioco0bI nostyyeHust u bubmmorexa [JOK

16 https://m.eds00.ru/665dc0
MIPUMEHEHUE aJIKEHOB 58
[TpakTuueckast padorta Ne 1
no teme "[lonyuenne bubmmorexa [TOK

17 https://m.edsoo.ru/0941eed
STUJICHA ¥ U3YUYCHUE €TO 3
CBOMCTB" ¢]
Pemenue pacu€rHbix 3a1a4
Ha oNpeiCIeHUe bu6muoreka [JOK

18 https://m.edsoo.ru/e9ea992

MOJIEKYJISIPHOM (OpMYJIBI
OpPraHNYECKOr0 BELECTBA

1



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

AJ'IKaI[I/IeHBIZ COprDKéHHBIC,

M30JIMPOBAHHBIE, bubnunorexa LIOK
19 KYMYJIHPOBaHHBIC. https://m.eds00.ru/04298c
Oco0EHHOCTH AJIEKTPOHHOTO Oa
CTpOCHUS
. bubnuoreka [{OK
XHUMHYECKHE CBOUCTBA
20 B https://m.edsoo.ru/e56125
CONPSDKEHHBIX JTMCHOB ad
Croco0B! MOJIyYEHUS U Bubmrorexa IOK
21 yi https://m.edsoo.ru/1aa8166
MIPUMCHCHUE AJIKAINCHOB 0
AJIKVHBL; TOMOJIOTHYECKUN
s111, oO1Ias popmysia,
EOMGHKJ‘IaT (baPSH};KT OHHOE bubmorexa IIOK
22 ypa, p https://m.edso00.ru/68b6cc4
U TIPOCTPAHCTBEHHOE c
CTPOEHUE MOJIEKYII, a
¢buznyeckue cBoiicTBa
. bu6anoreka LIOK
XHUMHUUYECKHE CBOIICTBA
23 https://m.edso0.ru/23493a
AJIKNHOB
93
KauecTBeHHBIE peakIuy Ha bubmorexa LIOK
24 N p https://m.edsoo.ru/7b1c48
TPOHHYIO CBSI3b da
bubnunorexa LIOK
CrniocoOslI nosydeHus u
25 https://m.edsoo.ru/a6f9ale

MMPUMCHCHUC AJIKUHOB

a



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea

Pemenue 3agau: pacu€rsl 1o

bu6nunorexa LIOK

26 YPaBHEHUIO XUMHUUYECKON https://m.edsoo.ru/5db8e5
peaKkuuu 26
97 Cucremaruzanus u
000011IeHIE 3HAHWI 110 TeMe
ApeHBbI: TOMOJIOTHYECKUIT
psn, odmas popmyia,
HOMEHKJIATypa. bubnuoreka [IOK
28 DNEKTPOHHOE H https://m.edsoo.ru/a92a709
[POCTPAHCTBEHHOE CTPOEHHE 4
MOJICKYJ1 O€H30J1a M TOJTY0JIa,
uX (pu3uYecKre CBOMCTBA
XuMHUYECKue CBONCTBA bubnmorexa [JOK
29 https://m.edsoo.ru/ad4alae
ApCHOB: PEAKITHH 3aMEIICHUS 4
XHUMHUYECKHE CBOIICTBA Bubs 10K
nonMMoTeKa
apeHOB: PEaAKIINH
30 P peartt https://m.edsoo.ru/a44alae
MPUCOEANHEHUS, OKUCIICHUE 4
TOMOJIOTOB OeH30I1a -
OCco0CHHOCTH XUMHUYECKHX bubmorexa TIOK
31 . https://m.edsoo.ru/d5018a
CBOICTB cTHpOTA e
Pemenue pacu€THbix 3amau Bt LOK
noIMoTeKa
Ha OIpeJICIICHHE
32 P https://m.edsoo.ru/53461a

MOJIEKYJIIPHOM (hOPMYITBI
OpPTaHHYECKOTO BEIIEeCTBA

2C



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
PUMCHEHHE apCHOB

bubnunorexa LIOK
https://m.edso0.ru/6f717d0
9

34

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.
Cucremaruzanuus u
000011IeHKE 3HAHUI 10 TEME

36

[Ipupoanstii ra3. [lonyTHbie
He(TSAHBIE ra3bl

37

KamenHnslit yroas n
IPOAYKTHI €T0 NMepepadoTKu

bu6anoreka LIOK
https://m.edso0.ru/69b339
8b

38

Hed1b 1 ciocoOnl eé
nepepabotku. [Ipumenenue
IPOJYKTOB MEPEpadbOTKH
HePTH

bu6anoreka LIOK
https://m.edsoo.ru/21f9de7
8

39

I'eHeTHuecKas CBsI3b MEKIY
pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE

YTJIEBOJIOPOIOB: bubmmoreka [JOK
40 3JICKTPOHHOE CTPOCHHE; https://m.edsoo.ru/82b4d7
peaKIMK 3aMeICHUS 59
rajoreHa
JleWicTBue miemouei Ha
raJOreHIPOU3BOIHBIC.
41 BzaumoneiictBue
JIATAJIOT€HAJIKAHOB C
MarHueM U IIMHKOM
CucreMaruzanus u bubnunoreka LIOK
42 000011IeHHE 3HAHUH 110 https://m.edso0.ru/20e89f2
pazneny "Yriaesogopoas” 2
KonTponbnas pabota no bubmorexa HOK
43 ; | https://m.eds00.ru/95¢9e29
TeMme "YTIeBoI0pOoIbl 8
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHI
psa, obmas popmyina, bubnuotexa [JOK
44 CTPOEHHE MOJIEKYI, https://m.edsoo.ru/df04c5¢c
U30MepHUsi, HOMEHKIIATypa, d
KJ1acCU(pUKanus,
¢buznyeckue cBoicTBa
XuMudeckue CBONCTBA bubnunorexa LIOK
45 MPEACIbHBIX OTHOATOMHBIX https://m.edsoo.ru/26ee34f

CIIUPTOB

e



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe

CriocoObI nostyueHust u

bu6nunorexa LIOK

46 IIPUMEHEHNE OJTHOATOMHBIX https://m.eds00.ru/484100
CIIMPTOB 000000000
IIpocteie >pupsr:
H(};)MGHKJ'IaT(b 5 U U30MepHs bubmorexa LIOK
47 P YL, https://m.edso00.ru/c2c788b
0COOCHHOCTH (HPU3UYECKUX U 5
XUMHUYECKHUX CBOMCTB B
MHOroaTroMHbIe CIIUPTHI:
STUJICHTIIUKOJIb U TIINLEPUH bubnmorexa HOK
48 pu, https://m.edsoo.ru/ee4d84a
X PU3HYECKHE U a
XUMUYECKHE CBOMCTBA a
CnocoObI noy4YeHus u bubnuotexa [JOK
49 IIPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.ru/d12e56
CIIUPTOB 7d
@DeHOoI: CTPOEHHUE MOJIEKYIIbI, bu6muoreka [JOK
50 (bu3HYECKHEe CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTH (eHoa 8
. bubnmnorexa LIOK
XyUMHUYecKre CBOMCTBA
51 https://m.eds00.ru/037cabf
denona
9
CriocoOFbI TTOTydeHHS U bubnnorexa [JOK
52 ya https://m.edsoo.ru/c77ddf4

npuMeHeHue (eHosa

C



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

[IpaxTuueckas padora Ne 2.

Pemenne bubnunorexa LIOK

53 9KCTICPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/fd0ced0
1o teme "CoupTel 1 9
dbenonsr"

but6mmoreka [IOK

Cucremaruzanums U

54 . https://m.edso0.ru/1810ch
0000111eHNEe 3HAHNIT IO TEME %
Anbaeruapl U KETOHBI:
3JICKTPOHHOE CTPOCHHE
KapOOHHMIILHOM TPYTIIIHI; bubmorexa [IOK

55 IR, https://m.edsoo.ru/b139bea
TOMOJIOTHYECKUE PSIJIBI, N
obmas popmyna, uzomepust -
¥ HOMEHKJIaTypa
AJpIeruasl 1 KETOHBL: Bubnuoteka HOK

56 (du3HYECKUE CBOWCTBA; https://m.edso00.ru/c88742
peakuuy IpucoeIuHEHUs 5C
Peakiiuu okucieHus u but6mmorexa [IOK

57 KauEeCTBEHHbIE PEAKIINH https://m.edsoo.ru/a393baa
aJIbJIETUIOB U KETOHOB 9

bubnunorexa LIOK

CrniocoObI nosydeHus

58 https://m.edsoo.ru/520d1c

aIbIAETHUI0B U KETOHOB

51



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,

bubnunoreka LIOK

59 https://m.edsoo.ru/fecOb11
OCOOCHHOCTH CTPOCHHUSI UX 3
MOJIEKYII
W3omepust u HOMEHKIaTypa bubnuoreka [JOK

60 KapOOHOBBIX KHUCIIOT, UX https://m.edso0.ru/700cc87
dbuznueckue cBoiicTa b
XuMH4eckue CBOICTBa bu6nunorexa LIOK

61 IIPEAEIBHBIX OJJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHUCIIOT 9
Oco0eHHOCTH CBOWCTB
MYpPaBbUHOMN KHCJIOTBHI. bubmorexa LOK

62 https://m.edsoo.ru/bb31be
MHuoroo0pa3ue kapOOHOBBIX 21
KHCIIOT
Oco0eHHOCTH CBOCTB:
HETPEeICTbHBIX H
apOMaTHIECKHIX
KapOOHOBBIX, bubmuoreka [IOK

63 JTMKapOOHOBBIX, https://m.eds00.ru/83a087
TUAPOKCUKAPOOHOBBIX 73

kucnot. [IpencraBurenu
BBICHINX KapOOHOBBIX
KHCJIOT



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773

[ToHsATHE O IPOU3BOAHBIX

bubnunorexa LIOK

64 https://m.eds00.ru/0d162d
KapOOHOBBIX KHUCIIOT o
CriocoOsblI MoTy4eHus u bu6muoreka [IOK

65 npUMeHeHHe KapOOHOBBIX https://m.eds00.ru/7c065c9
KHCIIOT d
Crnoxwnble 3¢upsr:

66 TOMOJIOTUYECKHH psJl, oO1as bubmmoreka [JOK
dbopmyna, usomepust u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
Ou3nyYecKue 1 XUMUYECKHE bubmorexa HOK

67 . https://m.edsoo.ru/ad6b94
cBOiicTBa 3(hUpOB

b2
Pemenne pacu€THbIX 3a1a4:
110 YPABHEHHUIO XUMHYECKON

68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHMYeCKOTo BeleCTBa
[IpakTuueckas pabora Ne 3.

Pemenue but6mmorexa [IOK

69 AKCIEPUMEHTAJIBHBIX 3a4a4 https://m.eds00.ru/486671f
o Teme "KapOoHoBbIE b
KucHoThl. CrioxxHbIe 3pUphI”

Kupsl: ctpoenue, bu6muoreka [JOK
70 buznYECKre U XUMUIECKHE https://m.edsoo.ru/al9c5b9

CBOMCTBA (THAPOJIN3)

8



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98

Oco0EeHHOCTH CBOKCTB
JKUPOB, COJEPIKALTUX

bubnunorexa LIOK

71 OCTAaTKHU HEIPEACIIBbHBIX https://m.eds00.ru/b03319
JKUPHBIX KACIIOT. JKupbl B 22
pupoie
MpbL1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, UX bu6nuoreka [JOK
72 Morotiee aeicteue. [lonsarue https://m.edso00.ru/3c5665
0 CHHTETHYECKHX MOIOIIUX 65
cpenctBax (CMC)
I'eneTnueckas CBsI3b
YIIEBOIOPOAOB U bubmmoreka [JOK
73 https://m.eds00.ru/56790c
KHUCIIOPOJICOIEPIKALITIX 96
OpPTaHMYECKUX BEIIECTB —
74 Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKLnun
bu6nuorexa [IOK
CucreMaTtuzanus u
75 N https://m.edsoo.ru/f8eaf2e
000011ICHIE 3HAHUM 110 TEME b
OO01mas xapakTepucTHKa
YIIEBOJIOB U Kiaccuukarus bubnmorexa LOK
76 https://m.edso0o.ru/7a9693a

yTJIeBOJIOB (MOHO-, TU- U
MoJIMCaxapubl)

1



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1

MoHocaxapuibl:

but6mmoreka [IOK

77 (bu3HYECKHe CBONCTBA U https://m.edsoo.ru/b4bdda
HaXO0XJICHHUE B IPUPOJIE 2d
[IpuMeHeHue rioKo3sl, €€
SHAUCHIC B but6mmoreka [IOK
78 https://m.edsoo.ru/5e6112
KHU3HEICATEIILHOCTH 2d
opranusma o
ucaxapupl: caxaposa,
ﬁanmofa u naKTosz bubmorexa HOK
79 ) https://m.edsoo.ru/eb0384e
Haxoxnenue B npupone u -
MPUMEHEHUE JUCAXapUJIOB B
[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJI, GU3UIECKHE bubmorexa [JOK
80 p Y . https://m.eds00.ru/72a045
U XUMHUYECKHE CBOMCTBA, 08
MpUMEHEHNE o
[ToHsiTHE 00 NCKYCCTBEHHBIX bubmorexa [JOK
81 4 https://m.edso00.ru/6216e7
BOJIOKHAX
66
Pemienune pacueTHbIX 3a1a4
Ha OIIPEJETICHUE 0N bubmuoreka [JOK
82 BBIXO/1a TPOJYKTa peakluu https://m.edsoo.ru/7fde47e

OT TCOPCTUUCCKU
BO3MOXXHOTI'O

f



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef

Cucremarusais u

bu6nunorexa LIOK

83 0000111eHIE 3HAHUM 10 https://m.edso0.ru/08d436
pasneny 4c
KonTtponbHas pabora o
Tee bu6nmoreka IIOK
84 " https://m.eds00.ru/42c667
Kucnopoaconepxarniue 86
OpraHUYeCKUE COCTUHEHUS" -
AMUHBL: K1accudukanms,
CTPOEHHUE MOJIEKYJI, 00111as Bbu6moreka [JOK
85 dbopmyna, uzomepus, https://m.edsoo.ru/efa7e6c
HOMEHKIaTypa 1 a
(bu3HYEeCKHEe CBOMCTBA
. bu6nmorexa LIOK
XuMHUYECKue CBONCTBA
86 https://m.edsoo.ru/1bc5cf8
annpaTHYECKUX aMUHOB 0
AHWIIMH: CTPOCHUE aHWJINHA, bubmuoreka [JOK
87 O0COOCHHOCTH XUMHUYECKUX https://m.edsoo.ru/39cd21f
CBOMCTB aHUJIMHA 1
CniocoOsI ToTydeHus 1 bubmmnoreka [JOK
88 NpUMEHEeHHE Al (aTHIECKUX https://m.edsoo.ru/eal3876
aAMMHOB 3
AMHHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEepHs, bubnunorexa LIOK
89 (bu3HYECKHEe CBOMCTBA. https://m.edsoo.ru/d1773e

OTtnenbHBIC TPEACTABUTETHN
0-aMHUHOKHUCJIOT

80



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80

XUMHUYECKHE CBOUCTBA

aMHHOKHCIIOT, UX bubnunorexa LIOK
90 OHOJIOTHYECKOe 3HaYCHHE https://m.edsoo.ru/77df705
aMUHOKHUCIOT. CHHTE3 U a
TUAPOJIU3 MENTHI0B
benku kak npupoHbie bubmmoreka [JOK
91 MOJIUMEPBI; CTPYKTYPBI https://m.edso00.ru/429e98
0OEJIKOB 99
. bubnunoreka LIOK
92 XHUMITIECKHE CROHCTEA https://m.edso00.ru/623730
0enKkoB
6d
A3zoTcoaepikaiue
TreTEPOLUKINYECKUE bubmuoreka [JOK
93 coenuHenus. HyknenHosbie https://m.edsoo.ru/521d14
KHCJIOTBI: COCTaB, CTPOCHUE 31
U OuoJyoruyeckas pojb
[TpakTnyeckas padora Ne 4.
Pemenue but6mmorexa [IOK
94 AKCIEPUMEHTAJIBHBIX 3a4a4 https://m.edsoo.ru/8e3c02d

o TeMe "A3oTcoaepKalime
OpPraHUYEeCKHE COCTUHEHUS "

1



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1

[TpakTuueckas padota Ne 5.
Pemenue

bubnunorexa LIOK

95 AKCTIEPUMEHTAIIbHBIX 3aa4 https://m.edsoo.ru/bde3fdf
no teme "Pacno3HaBaHue 6
OpPraHUYECKUX COCTUHECHUM"
KonTponbnas pabota no bubmmoreka [JOK

96 Teme " A30TCoIepIKaIiue https://m.edsoo.ru/ce561bc
OpraHu4ecKue CoeTuHeHus" 7
OcHOBHbBIE TOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX bubnnorexa [JOK

97 COCTMHEHUN U METOJbBI UX https://m.edsoo.ru/7aa63eb
CHHTE3a —IIOJIUMEPU3ALHS 1 d
MOJTMKOHICHCAIIHS
IImacTmaccel. YTunuzanus u bubsmorexa [JOK

98 HenenaboTka IIacTHKa https://m.edsoo.ru/82242e

pep of

OnacToMepsl: HaTypaJIbHbBIN bu6muoreka [JOK

99 CUHTETHUYECKHUE KAYUYKH. https://m.eds00.ru/246103
Pesnna ec
Bonokna: HatypanbHbIe, Butt OK
HCKYCCTBEHHBIE, nosmorexa I

100 https://m.edso00.ru/5963a6

CHHTCTHYCCKHUC. HOJ’II/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

01



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

[TpakTrueckas padota Ne 6.

Pemenne bubnunorexa LIOK

101 | »KcrepuMEHTAIBHBIX 3a/1a4 1 https://m.edsoo.ru/3aebd77
o Teme "Pacro3HaBanue a
IJIaCTMAacC M BOJIOKOH"
0O0001EeHuEe 1
CUCTeMAaTU3aIHsI U3yYEHHOTO bubnunoreka LIOK

102 | wmarepuaia 1o Teme 1 https://m.edsoo.ru/6a22ble
"BbICOKOMOIEKYIISIpHBIE 8
coeauHeHUS"

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

N Kosaun4yecTBo 4acoB JIeKTPOHHbIE
; Hara uudpoBbie
n/ | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHusl o0pa3oBaTejibHbIE
I padoThI padoTshI
pecypchl
bubnunoreka LIOK
Atom. CocTaB aTOMHBIX sIIEp.
1 . 1 https://m.eds00.ru/59¢112
XuMu4eckui 35emMeHT. M3otonsl oo
CtpoeHue IeKTPOHHBIX bubnuoreka [IOK
2 000JI04E€K aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9offf
quclia a
Knaccudukanus XuMuaeckux bubmmoreka [JOK
3 3JIEMEHTOB (s-, p-, d-, f- 1 https://m.edso0.ru/61294a
AJIIEMEHTHI) f9
Pacnpenenenue 31eKTpoOHOB MO bubmorexa LHOK
4 P P 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpOUTAISIM .
DneKTPOHHBbIE KOH(UTYpaIuu bubnuotexa [JOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1 https://m.eds00.ru/8149e8
BO30YKIAEHHOM COCTOSIHHH 46
DNIeKTpOHHBIE KOH(PUTYpaITUN bubmuoreka [{OK
6 HOHOB. 1 https://m.edsoo.ru/a0764b
DIIEKTPOOTPULIATETLHOCTh 24



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.

bubnunorexa LIOK

7 https://m.eds00.ru/16957¢
MeHneneeBa, CBI3b C 01
COBPEMEHHOM TeOpueH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHUX DJICMECHTOB bubnuorexa [JOK
8 1 00pa3yeMbIX UMHU IPOCTHIX U https://m.edso00.ru/f84689
CJIOKHBIX BEIIIECTB TI0 TPYIIIaM U 27
nepuoaam
CucremaTtu3anus 1 0000IICHUE bubmorexa LHOK
9 . https://m.edsoo.ru/8fad29
3HAHMI TTO TeMe 42
Buasl xumuueckoii CBA3M.
Mexanu3mbl 00pa3zoBaHUs bubmuoreka [IOK
10 KOBAJICHTHOM CBs3U. BogoponHas https://m.edso00.ru/5a8072
CBA3b. MeXMOIEKYIAPHEIE af
B3alMOJICUCTBHUA
BasleHTHOCTb 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b bubnunotexa LIOK
11 JIEKTPOHHOU CTPYKTYpPHI https://m.edsoo.ru/3d2ca0

MOJIEKYJI C UX T€OMETPUICCKUM
CTPOCHUEM

93



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX

bubnunorexa LIOK

12 COEIMHEHUAX: COCTaB U https://m.edsoo.ru/8c66b1
HOMEHKJIaTypa 2a
BemecTBa MOJIEKYIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS bubmorexa [JOK

13 Y2Ip P ' https://m.eds00.ru/e16763
TUIBI KPUCTATUTHYCCKUAX 5h
PELIETOK U CBOMCTBA BEILIECTB _
[Tonsatue o AUCTIEPCHBIX bubnnoreka [JOK

14 cucreMax. [Ipencrasinenne o https://m.edsoo.ru/da2c70
KOJUTOMTHBIX PACTBOPAX ed
VicTuHHBIE pacTBOPHI:
HACBIIICHHBIC U HEHACHIIIICHHBIE bubmorexa [JOK

15 ’ https://m.edsoo.ru/e9ccdd
pPacTBOPUMOCTb. sd
Kpucramnornaparst o
CriocoObI BEIpaKeHHUS bubmorexa LIOK

16 P https://m.edso00.ru/328e65
KOHIIEHTPAIIUH PacTBOPOB 3a
Penrenue 3amad c
HCTIOJIL30BAHUEM MOHATUH but6mmorekxa [IOK

17 "MaccoBast 10J11 paCTBOPEHHOIO https://m.edsoo.ru/785e0a

BeulecTsa', "MossipHas
KOHLeHTpauus"

b4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

Knaccudukanus u

bubnunorexa LIOK

18 HOMEHKJIaTypa HEOPTaHUYECKHX https://m.edsoo.ru/bf9e10
BEILECTB &d
Cucremarusanus 1 00001eHne Bubmorexa LIOK
19 . https://m.edsoo.ru/8d2c6a
3HaHUH 110 TeMe 3
KonTtponbsHas pabora mo Temam
"Ctpoenue aToma.
Ilepronnueckuii 3aKOH U
[Tepuoaunueckas cucrema bubmorexa [IOK
20 https://m.edsoo.ru/70a60a
XUMHUYECKUX 3eMeHToB /1. 1. 2l
MenneneeBa", "CtpoeHue -
BeniecTBa. MHOroo6pasue
BeIecTB"
Knaccudukanus XuMHuecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYeCcKON XUMHUHU. 3aKOH bubmuoteka [IOK
21 COXpaHEHHUs MacChl BELIECTB; https://m.edso00.ru/6335cd
3aKOH COXPaHEHUS U d2
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaAKIIHSIX
TenoBbie 3¢ (HEKTH XUMUYECKUX bubmuoteka [IOK
22 peakuuii. Tepmoxumudeckue https://m.edsoo.ru/d1db86

ypaBHEHUS

da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da

Brraucnenus no YpaBHCHHAM

bubnunoreka LIOK

23 XUMHYECKUX PEaKIui U https://m.edso0.ru/87b139
TEPMOXUMHUYECKUM YPaBHEHUSIM 54
CKOpOCTh XUMUYECKOHN pEaAKIUH,
€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
24
dakropoB. Katanus u
KaTaJnu3aTophI
o5 ['omoreHHbIe U TeTEpOTeHHBIE
peaxun
[IpakTrueckast padora Ne 1 mo
" bubmuorexa [IOK
Teme "BiusHue pazInuHbIX
26 https://m.edsoo.ru/1facal
($hakTOpOB HA CKOPOCTH a1
XUMHUYECKON peakuun” o
OO6patumMble U HeOOpaTUMBbIE bubmuoreka [JOK
27 peakuuu. XuUMHYECKOe https://m.edsoo.ru/30952f
paBHOBECHE 9b
[TpakTuyeckas padora Ne 2 o
" bubmmoreka [IOK
TeMme "BrnusHue pa3nuyHbIx
28 https://m.edsoo.ru/3bf34e
(bakTOpOB Ha MOJOKEHHE 17
XUMHYECKOTO PaBHOBECHS" o
DIEKTPOTUTHYECKAS
mucconuanus. CUIIbHbIC U bubmorexa I[JOK
29 ) https://m.edsoo.ru/5f766b

ciaObie QJICKTPOJIUTHI. CrencHb
JUCCOInalun

df



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

HoHHOoe npousBeneHue BOAbI.
Cpena BOOHBIX pacTBOPOB.

bubnunoreka LIOK

30 . https://m.edso0o.ru/3966ca
Bonopoansrii mokazaresns (pH) 39
pacTtBopa o
I'maponus coneii. Peakiumy, bub6nmmoreka [IOK
31 MPOTEKAIOIIKE B PACTBOPAX https://m.edso00.ru/09d5a9
3JIEKTPOITUTOB bd
[IpakTuueckast padora Ne 3 o bubnuorexa [IOK
32 TeMe "XUMHUYECKHE PEaKIuu B https://m.edsoo.ru/2e3dae
pacTBopax 3JIeKTPOJIUTOB" b0
OKUCIUTENbHO-
bubnunoreka LIOK
BOCCTAaHOBHUTEIbHBIC PEAKITHH.
33 N https://m.edso0.ru/562260
BakHeli1me OKHCIUTETN U 60
BOCCTaHOBUTEIIN —
MeTo1 3JEKTPOHHOTO bubnmorexa [JOK
34 P https://m.edsoo.ru/fb6913
(37IEKTOHHO-MOHHOT0) OanaHca g7
DIIEKTPOJIN3 PACTBOPOB U bubnmorexa [JOK
35 P P P https://m.edso0.ru/93fh97
pacIuIaBoB BENICCTB ”
but6mmorekxa [IOK
Pemenue 3a1au pa3nuyHbIX
36 https://m.edsoo.ru/5a859d
THIIOB
16
Pemrenne 3a1a4u pa3audHbIX bubmmorexa TIOK
37 P https://m.edsoo.ru/5afa26

THUIIOB

5d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d

CucremaTtu3zanus 1 0000IICHUE bubnuotexa [JOK

38 3HaHWH 10 TeMe " XUMHUYEeCKHe https://m.edsoo.ru/c161eb
peakuun" 85
KonTponbhas pabota no teme bubmorexa HOK

39 https://m.edsoo.ru/a8a0a9
"Xumuyeckue peakiuu" 30
[TonoxeHne HEMETAIIOB B
[Iepnoanueckoii cucreme
XUMHYEeCKHX deMeHToB JI. U. bubmuoreka [{OK

40 MemnneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS X aTOMOB. ad
duznyecKue CBOWCTBa
HEMETAIIJIOB
AmoTponus HeMeTauioB (Ha bubmuoteka [IOK

41 IIpUMeEpe KUCI0POa, CEPBI, https://m.edsoo.ru/ef92c9
dbocdopa u yriaeposa) 1c
Bonopoa: nonyudenue, bubmuoreka [JOK

42 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/0aa8f6
cBoiicTBa. ['uapu/IbI 13
lanmorensl: HaXOXIEHUE B
MPHUPOJIE, CIIOCOOBI MOTYYCHHUSI, bubmorexa I[JOK

43 https://m.edsoo.ru/4e2237
buznyecKre 1 XUMUYECKHE 95
CBOICTBa
I'anorenoBonoponsl.
BakHeiiie but6mmorekxa [IOK

44 https://m.eds00.ru/6b3255
KHCIIOPOJICOIePIKALITIE

COCAMHCHUS I'aJIOTCHOB

€6



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

JlaboparopHsble u
HPOMBIIIUICHHBIE CTIOCOOBI

bubnunorexa LIOK

45 MTOJTYYCHUS TaJIOTCHOB. https://m.edso0o.ru/6971ac
[IprmeHeHue rajJoreHoB U UX a4
COCIMHEHUN
[TpakTuueckas padota Ne 4. bubmmoreka [JOK
46 Pemenue skciepuMeHTATbHBIX https://m.edsoo.ru/8b26fe
3agad4 mo reMme "l"anoredsr"” cd
Kucnopon: naboparopHeie u
IPOMBIIIJICHHbIE CLIOCOOBI Bbu6moreka [JOK
47 noJyueHusi, GU3NYECKue u https://m.edsoo.ru/c8abc3
XUMHYECcKUe cBocTBa. O30H. 6a
[TpuMmeHeHne KUCIopo/ia U 030Ha
bu6nmorexa LIOK
48 OKCHJTBI U TIEPOKCH/TBI https://m.edsoo0.ru/5c8816
a0
Pemenue 3agau pa3nuyHbIX bubmorexa [JOK
49 AP https://m.edsoo.ru/2b6d8b
THTIOB
4b
Cepa: HaxXOKJIeHUE B TIPUPOJIE,
CH(I))CO6LI MOJTY4CHUS o bubmorexa I[JOK
50 i ’ https://m.edsoo.ru/46afae
(bU3HYECKUE M XUMUICCKHEC 16
CBOICTBA o
bubnunoreka LIOK
51 CepoBoaopon, cyab(puast https://m.edso00.ru/7c8759
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https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999

Kucnoponconepxamue bu6muoreka [IOK

52 coenuHeHUs cepbl. OCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOMCTB CEpHOM KUCJIOTHI 48
[IpakTuueckas padora Ne 5.

but6mmoreka [IOK

Pemenne skcniepuMeHTaIbHBIX

53 " ) https://m.edsoo.ru/0afb05
3a1a4 o teme "Cepa u eé ol
coequuenusa” -
A3OT: HaXO0XJIeHHE B IPUPO/IE,
CIOCOOBI MOTYYECHUS o bubmorexa LOK

54 i ’ https://m.edsoo.ru/badd22
(bU3HYECKUE M XUMUYICCKHEC 55
CBOMCTBAa. AMMHAK, HUTPHUIbI —
Kucnopoacoaepxaniue bubnuoteka [JOK

55 coenuHeHUs a3oTa. Oco0eHHOCTH https://m.edsoo.ru/e2965a
CBOMCTB a30THOM KMCIIOTHI fe
[Ipumenenue azota u ero bubmuoreka [JOK

56 COCIMHEHMI. A3OTHBIC https://m.edso00.ru/129f50
yIa0OpeHust 59
®dochop: HaX0XKICHHE B

bubnunotexa LIOK

MIPUPO/IE, CTIOCOOBI TTOTYUEHUS,

57 https://m.edsoo.ru/9a6b43
buznyecKre 1 XUMUIECKHE oc
cBoiictBa. Pochuast u Gochun -
Oxkcupl hocdopa, bubnmoreka [JOK

58 dbochopcoaepkane KUCIOTHI. https://m.edsoo.ru/c7a2d4

Comu dhochopHOH KHCITOTHI

29



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429

[Mpumenenne docdopa u ero bubmmoreka [JOK
59 coenuaeHuit. ochopHbie https://m.edso0o.ru/a21807
yIno0peHus Oa
[IpaxTuueckas padora Ne 6.
but6mmoreka [IOK
Pemenne skcniepuMeHTaIbBHBIX
60 https://m.edso00.ru/8175ac
3ama4 o Teme "A3ot u dhochop u af
ux coequHeHus" o
Yraepoa: HaX0XKICHUE B
MIPUPOJIE, ATIOTPOITHBIC bubnnorexa [JOK
61 Mo pUKAIH; (GU3UIECKHE U https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOMCTBA, 9e
pUMEHCHHE
Oxkcun yrinepona(Il), okcun bubmmoreka [IOK
62 yriepona(IV), yroiabHas kucinoTa https://m.edsoo.ru/dba58a
¥ eé conu df
Perenue 3aa4 pa3mu4HbIX bubmorexa HOK
63 AdLP https://m.eds00.ru/6029b6
TUTIOB
09
Kpemuuii: HaxoxaeHue B
MPHUPOJIC, CIIOCOOBI TTOTYUYCHHS bubmorexa [JOK
64 PHPOAE, Y ’ https://m.eds00.ru/143558
(bU3HYECKUE M XUMUICCKHEC ab
CBOICTBA an
bubnunoreka LIOK
O V),
65 kenn kpeMHuA(IV) https://m.edsoo.ru/3170e7

KpEMHHEBAA KHUCJI0TA, CUIINKAThI

bl



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1

[TpumeHeHre KpeMHUS U €ro

bubnunorexa LIOK
https://m.edsoo.ru/393cda

66 coenuHenuii. CTeKI0, ero c0
MOJIy4YEHHE, BUJIBI CTEKIIA https://m.edsoo.ru/5823ce
fb
Pemrenue 3agad pa3anaHbBIX Bubmorexa IIOK
67 P https://m.edso0o.ru/b624f8
THUIIOB
01
bubnunoreka LIOK
Cucremaruzanus U 00001IeHne
68 . | " https://m.edsoo.ru/6e864d
3HaHui 1Mo TeMe ""Hemerasbl b5
bubnunoreka LIOK
KoHTpoinbHas pabora 1o Teme
69 | | https://m.edso0.ru/d0484c
Hewmeramnsl
76
AHanus pe3yibTaToB bubmuoreka [IOK
70 KOHTPOJILHOH paboThI, https://m.edsoo.ru/2b7e95
KOPPEKIHS OIMO0K 10
[TonokeHue MeTalJIOB B
[Iepnoanueckoii cucreme
bubnmorexa LIOK
XAMHYECKHUX DJIEMEHTOB.
71 https://m.edso0.ru/9839c1
Oco0OeHHOCTH CTPOEHUS 6
AJIEKTPOHHBIX 000JI0YEK AaTOMOB _
METAaJIJIOB
OO6mue ¢puznueckre CBOMCTBa bubnmoreka [JOK
72 MmeTaisoB. [Ipumenenue https://m.edsoo.ru/51dac9
METaJUIOB B OBITY U TEXHUKE d3
bubnunoreka LIOK
Cnnasel MetaiioB. Koppo3ust
73 https://m.edso0.ru/42b872

MCETAIJIOB

e3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3

Pewenue 3ana4 pa3audHbIxX

bubnunorexa LIOK

74 https://m.edsoo.ru/e3de37
THIIOB
b6
DIEKTPOXUMUYECKUN PSiJ Bu6nuoreka LIOK
75 HanpspKeHui Metaio. Oomrue https://m.edsoo.ru/94eb37
CIIOCOOBI TIOIYYCHUS METAILIOB 7a
OO0m1as XxapakTepuCcTUKa
MeTaiioB [A-Tpynrbl
Ilepronnueckoit cucTemsl
. bubmuoreka [{OK
XUMHUYECKHX dJIeMeHTOB. HaTpwii
76 . https://m.edsoo.ru/e12c26
Y KaJIMii: ITOJTy9eHuE, b3
bu3HYecKrue 1 XUMHUIECCKUE o
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COCTMHCHHI
OO61as xapakTepuCcTHKa
MmeTaios [[A-rpynimel
[Tepuoamnyueckoit cucTeMbI
bubmnoreka IIOK
XUMHUYECKHUX DIIEMEHTOB.
7 . . https://m.edso0.ru/7c3e49
Marnuii 1 KaJbIHii: moxy4eHue, 0
(bU3HYECKUE M XUMUICCKHE o
CBOMCTBa, MPUMEHEHHE TTPOCTHIX
BEIIECTB U X COCAMHCHUI
. .. bubnunotexa LIOK
JKEcTKOCTh BOABI U CITIOCOOKI €&
78 https://m.edsoo.ru/c74bfa
yCTpaHEHHS
e9
AOMUHUN: TIOJIyYEeHHE, bubnuotexa [JOK
79 buznYECKHEe U XUMUYECKHE https://m.eds00.ru/0e79b2

CBOMCTBA, IPUMEHEHHUE

66



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266

AmdoTepHbIe CBOICTBA OKCHA U
THIPOKCH/A AITIOMUHHS,

bubnunoreka LIOK

80 https://m.edsoo.ru/5d12d3
TUAPOKCOKOMIUICKCHI aTFOMHHMS, 18
HUX IPUMEHEHUE o
81 Pewenue 3ana4d pa3nu4yHbIX
THUTIOB
[IpakTrueckas padora Ne 7.
bubnuorexa [JOK
Pemienne skcniepuMeHTaAIBHBIX
82 " https://m.edsoo.ru/27a4af
3a7a4 no teme "MeTaibl 43
[JIaBHBIX noArpymm" o
OO0m1as XxapakTepuCcTUKa
METAJIJIOB MIOOOYHBIX TTOTPYIIIT bubnuorexa [JOK
83 (B-rpymm) IMepuonnyeckoit https://m.edso00.ru/610d74
CHUCTEMbI XUMHYECKHUX 31
AJIEMEHTOB
du3znyeckrue U XUMHUYECKUeE bu6anoreka LIOK
84 CBOMCTBA XpOMa U €ro https://m.edso00.ru/9911be
COCTMHEHUH, NX TPUMEHEHNE 3
Baxneiime coeluHEHUS but6mmoreka [IOK
85 Mmapranua. [lepmanranar xanus, https://m.eds00.ru/039d69
€ro OKUCIIUTENILHBIE CBOMCTBA c8
dusndeckue 1 XUMHIECKUE
CBOMCTBA keJe3a U ero bubmorexa [JOK
86 https://m.edsoo.ru/1b7f87

coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

41



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741

duszndyeckre U XUMHUYECKIE

bubnunorexa LIOK

87 CBOIicTBa MeH U €€ COeqUHEHUH, https://m.edso0.ru/2bc0f9
UX IIPUMEHEHHE 54
DuU3NYECKUE U XUMUYECKUE
CBOIICTBA LIMHKA U €T0 bubmorexa HOK
88 . https://m.edsoo.ru/b1f2be
COEIMHEHUH, UX TIPUMEHEHHE. al
"M IpOKCOKOMITIIEKCHI IUHKA o
[IpakTrueckas padora Ne 8.
Perenne sxcriepuMeHTaIbHBIX bubmorexa HOK
89 "p https://m.edso00.ru/a6e352
3aja4 1o reme "Metabl o3
no0OYHBIX moArpymm" o
Perenue 3ama4 pa3nmu4HbIX bubmorexa [JOK
90 P https://m.edsoo.ru/a8h83d
THTIOB
83
O000111eHNEe U CUCTEMATU3ALIS bu6nunorexa LIOK
91 M3YYEHHOT0 MaTepuaa 1o TeMe https://m.edsoo.ru/e91fe9
"Meramibr" 75
KoHnTtponbhas pabota mo teme bubmorexa HOK
92 | P \ P https://m.edso0.ru/83f63e
Merauibl
a3
AHanu3 pe3ynbTaToB bu6muoreka [JOK
93 KOHTPOJIbHOM paboThI, https://m.edsoo.ru/9ebff2f

KOPPEKIHs OMUO0K

d
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https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd

Posb xumuu B obecrieyeHuu
YCTOWYHBOTO Pa3BUTHUSA

bubnunorexa LIOK

94 yenoBeuecTBa. [lonarue o https://m.edso0.ru/080fel
HAyYHBIX METOJaX UCCIICIOBAaHUS fo
BEIICCTB
HaydHble TpUHIIMITBL
OpraHu3aIi XUMHYECKOTO bubnunoreka LIOK

95 npou3BoacTBa. [IpombinieHHBIE https://m.edsoo.ru/2e45a4
CIO0COOBI OTyYEHUS BaXKHEUILINX Af
BCILICCTB
XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [IOK

96 OKPYKAIOIICH CPEJIbl U €ro https://m.edsoo.ru/9f11bf
[IOCJIEICTBUS 51

bu6nmnorexa LIOK

97 AMMHUSL 1 3/10pOBBE HENOBEKa. https://m.eds00.ru/a65527
JlexapcTBEeHHBIE CpEACTBA 21
Xumus . Poib xumnu B bubmmoreka IIOK

98 obecrieueHnH MUIIEBON https://m.edso00.ru/1f7b5h
0€30IaCHOCTH d2
Kocmeruueckue u but6mmoreka [IOK

99 nap(proMepHbIe CpeCTBa. https://m.edsoo.ru/da42d5
BrIToBas XuMusI a9
XHUMHSA B CTPOUTEIILCTBE. bu6muoreka [JOK

100 | BakHelme CTPOUTEINBHBIC U https://m.eds00.ru/61e690

KOHCTPYKIIMOHHBIE MaTepUAIIbI

03
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https://m.edsoo.ru/1f7b5bd2
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https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003

XHUMHS B CEJILCKOM XO3SIUCTBE.

but6mmoreka [IOK

101 | Opranuveckue U MUHEpAIbHBIC 1 https://m.edsoo.ru/fd3958
yno0peHus 7d
Cuctemaru3zanusi 1 0000IICHUE bubmorexa HOK
102 . 1 https://m.edsoo.ru/db979c
3HaHWM 110 TEME
70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 10 xmace/ Pymzutuc I'.E., ®enpaman O.1°.,

AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» Xumus, 11 xmace/ Pymzutuc I'.E., ®enpaman O.1°.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
1. I'abpuensu O. C., Bockooboiinukosa H. I1., flmrykoBa A. B. HacronbHas kHura

yuntens. Xumus. 10 ki1.: Mertoauueckoe nocooue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanb 11s1 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. 'abpuensna «Xumus. 10 kimacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Merogunueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 10 xknace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumus». 11 xkmace / O. C. IN'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol Kk yueOuuky O. C. ['abpuensna «Xumus. 10

KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020



6. Xumus : rexnonoruyeckue kaptol kK yueoHuky O. C. ['abpuensana «Xumus. 11
KJ1acc» : MeTojuueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 10 xn.: KonTponbHbie U TpoBepouHble paboThl kK yueoHuky O. C.
["abpuensna «Xumus. 10» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: Jlpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT s yaurens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnexuus LOP: [Ipenmernas konmexuus
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcnepuMeHThl: xumus. Komekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckast Xumusi: JJIEKTPOHHBIN YYEOHUK /115
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru JluctTanuinoHHasi OJMMIIHA/IA IO XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT






