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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
cragmapre COO, c¢ yuérom Konmemnuu mpemnojaBanus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYUTh OO0IICOO0PA30BATENbHYIO U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON M3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBAaHUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHS 00YUaIOIIUXCSl CPEACTBAMU TMIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEePUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIBHONW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJep)KaHHe, 00s3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



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

o 7aéT mpuMeEpHOE pacnpeaesieHue yueOHOr0 BpeMEHH, PEKOMEHTyeMOTO JJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJE€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TaKXe € YYETOM OCHOBHBIX BHJIOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MpOorpaMMOoi 110 XMMHH 00513aTeIbHON
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuamMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TAllOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B aT011 CBSI3M M3yUyeHue npeaMeTa « XuMHUsD» OpPUEHTHPOBAHO TPEUMYIIIECTBEHHO HA
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ stum, B cBere
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (opMupoBaHHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 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 JONOJIHEHHUE, IO3BOJISIIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEACTaBICHUI O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHUUYECKUX MPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB pEaKUUH AOIMOIHIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMAaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3P eKTax, 0 B3AUMHOM BIUSHUU 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 JOMOJHEHHH K OOIIel cucTteMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHHUA,
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 Il KIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, 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 U M3Y4EHHs CYIIHOCTU HPOLECCOB (DOTOCHMHTE3A, 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 € Y4YEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o011ero oopasoBanus (Ha 0a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa MPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOecrnedeHuu
YCTOMYMBOIO  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
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB W TEOPUM XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00IIMX
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



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOH JEATETLHOCTH U MMOBCETHEBHOM KU3HHU.

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

BOCIIUTaHUE YOCKAEHHOCTH B TI03HABAEMOCTH SIBJICHUW IPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GopMHpOBaHHE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPHI, TPHOOPETEHUE OMBbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielnto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DJEeKTPOHHOE CTPOCHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJ OpPraHUYeCKHUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH) IMKI0aTKaHOB. CIIOCOOBI MOTYyYeHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMEILICHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS W XMMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA aApEHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMpPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOE OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOrCHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha oprau3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOAECHCTBHE C OPTaHUUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIbI U
OeHzoapHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHus: U npuMeHeHue gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /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).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD 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 rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms 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 BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHeHHe anudarthuueckux amMuHOB. l[lonydyeHue aHwimMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJAEHCAUY, OOpa3oBaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

DKCNEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W MX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

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



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIIPEHOBBIHN, H30TIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOTPOBOIAIINE MOJTUMEPHI, OHOpa3IaracMbie OJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

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

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPbI, HYKJICHMHOBBIE KHUCIIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHUCIIA. DHEPreTHUYECKHE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJMHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

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

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

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

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



Knaccudukanus XuMUYeCKMX peakluid B HEOPTraHMUECKOH U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpALCHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJOKEHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

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

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAopobl. BaxHelmme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Ou3nyeckue U XUMUYECKUE CBOWCTBA M NPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumsl. Oxcun cepsi(1V), oxcua
cepbi(VI). CepHucras u cepHas KHCIOTHI U BX coyid. OCOOEHHOCTH CBOMCTB CEPHOU
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenune a3ora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xummudeckue cpoiictBa. Dochuapl u pochun. Oxcuasl dochopa, gochopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yI00peHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
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 cporictBa. Okcun kpemuus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenue MerauioB B Ilepuonyeckoil cucTeMe XUMHAYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsANl  HampspkeHud  MetawioB.  OOmue  crnocoObl

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

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nomydenue, Gu3n4ecKue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

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



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

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

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

@u3nuecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMM HAa HEOPTAHUYECKHE 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, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIIUATBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOJICTBA. [[poMbIlLIeHHBIE CITIOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieYeHUU YHEPTeTUIECKON 0€30IMacHOCTH.

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.



Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIe YA0OpEHHUS.

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

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIMH BEILIECTB, MaCChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHILIEHTPALIMHU BEUIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOoM XuMHUM B 11 Kilacce ocylIecTBIIIETCS YEpE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIM3, CUHTE3, KJaccuuKalus, MepuoaudHOCTh, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

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

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

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

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

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

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



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YTPOXKAIOIINUX 37J0POBBIO M KU3HH JIFOICH;

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

5) TPy10BOI0 BOCIMTAHUS:

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

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHil pa3IMdHOTO Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHOU CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMHUPOBAHMN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI



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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

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

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

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

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M TMPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XMMHUYECKUX
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 CAMOCTOSTENIBHOTO TUIAHUPOBAHUA W IPOBEIACHUSA
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
000OIIEHMS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON 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-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYeCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/HIIN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

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

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI IO XUMHUH Ha yriayOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpallCHUs DHHEPruM TMPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aUMHOM BIIMSIHUU aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

COCTaBJISAITh YPaBHEHHSI XMMHUYECKUX PEAKIMl M PacKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTABIMBATH MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApPUHOBAsA, OJICMHOBAs, MAaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX W CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOEIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJIOPOJHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHN, MOJIECIUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPTaHUYECKOW XUMHUU 1T OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AaHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMN;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
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, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

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

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIUIO, TTIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIECHUW NPHUPOIbI, 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
WMCTOYHUKOB SHEPIHM, B OOECIEUEHUHU PAIMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE TOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEMIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUS] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax U JUCIEPCHBIX CHUCTEMax; (PAKTOJOTMYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

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



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
MOHHAs, METa/lInuecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOTO BEILIECTBA;

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

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTaHUICCKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUSI M KPUTEPUU ISl  KJIacCUPUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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 MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE€ U BO30YXKIEHHOE DHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peaKkUMd  TUAPOJIN3a;  PEaKuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUM B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOALI — HAOMIOACHUE, H3MEPEHUE, MOJIeIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU 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(hOpPMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3(ddekra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUe
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUjl 6e30MacHOro oOpalieHusl ¢ BEMECTBAMU U JaOOPaTOPHBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol u jabopatopHbIM O0OpyAOBaHHEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAOLIEH MPUPOTIHOM
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMAIIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUU
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp OiHI/IH 0p TaHUYCCKUX COC I/IHeHI/I;I) A.M 8 bubmmorexa [IOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pazpnen 2. Yraesomnopoabst
21 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 A 8
POMATHHCCKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOLOB U UX 4 bu6muoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
TOTCHIPOMIBOAHEIE YTIICBOAOPOAOE https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crnuptsl. ®eHon 11 1 Bubmmorexa [IOK

https://m.edso0.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
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 bubnmorexa HOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne ni/mn P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuonnyeckuit 3aKoH
11 u [leproandeckas cuCcTeMa XUMHYECKHX 9 bubmorexa OK
' proA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 XHMHHCCKHC peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckas xummusi
bu6nmorexa LIOK
2.1 H 1 1
eMeTAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I1O
. 102 4 8

I[TPOTPAMME
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KanennapHo-reMaTtuveckoe IjiaHuUPOBaHUE
ypPoOKkoB xumum odyyarommuxcs 100 kiacca

Ha 2024-2025 yyeOHbIi roa

no YMK Epemuna B.B., Kysbmenko H.E., Tepenuuna B.U. u ap.; nox pexaxkuueii Ilynuna B.B.

(Yriy0JieHHbIH YPOBEHb)

DJIEeKTPOHHbIE
Ne Tema ypoka Hara undgpoBbie
n/n u3ydyenuss 100 NnpuMeYaHue o0pa3oBaTejbHbIe
pecypchl

[Ipenmer u 3HauEHHE OPraHUYECKOMN

1 XUMUH, [IPEJICTABICHHUE O bubnuoreka [IOK
MHOT'000pa3uu OpraHuIeCKUX https://m.eds00.ru/3686e6f5
COETMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa yriiepoja

5 (ocHOBHOE U BO30YXIEHHOE bubmmorexa [IOK
cocTosiHus ). BalleHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriaepoja
XuMHUECKasi CBS3b B OPraHUYECKHX

3 COCIMHEHMAX. MexaHU3MBbl bubnnorexka [JOK
o0pa3oBaHMs KOBAJIEHTHOU CBSI3H, https://m.edso0.ru/8d39f5c8
CrocoOBbI pa3phIBa CBA3EH

4 Teopus cTpoeHUS OpraHUYECKUX bubnnorexka [JOK
coequHenunit A. M. byrneposa https://m.eds00.ru/9e595ch8
Busl m3omepun: CTpyKTypHas,

5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE bubnuoreka [IOK

3¢ eKTH B MOJIEKyIaX OPTaHHYECKUX
COCTUHEHUN

https://m.edsoo.ru/b0e61661
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[IpencraBnenue o knaccuukanuu u

6 cUCTeMaTH4ecKass HOMEHKIIaTypa bubmmorexa LIOK
P https://m.eds00.ru/c212dd21
(IJUPAC) oprannyeckux BEIIECTB
7 Knaccudukanus peakuuii B bubnuoreka [IOK
OpraHU4eCKON XMMHUHU https://m.edsoo.ru/ba5706aa
3 CucreMaru3anus 1 0000IIeHHE 3HAHUH bubmuorexa [JOK
0 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJOTHYECKHH psifl, 001as
9 ¢dbopMyIna, HOMEHKIIATypa U U30MEpus, bubnuorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHHE MOJIEKYJ
10 dOu3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
QJIKaHOB https://m.eds00.ru/3137711c
HaxoxneHnne ajikaHOB B IPUPOJIE.
11 CriocoOb! TTOTYy4eHHS U 1T I:/nv[peHeHI/Ie bubmmorexa [JOK
ya P https://m.edso00.ru/259b0a5b
AJIKaHOB
[uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30Mepus,
12 OCO6€HHOC”1}“II}:I) CT OCHI/I?IpI/I XUMUYECKUX bubmorexa HOK
. p https://m.edso0.ru/156730d2
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMCHCHHE
Pemenne pacuéTHbIX 337249 Ha
oTpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPTraHWYECKOTO BEIIECTBA 110 MACCOBBIM bubnmoreka [JOK

JOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero cocraB. CucremMaTn3anus u
000011IeHNE 3HAHUH I10 TEME

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE

14 U IIPOCTPAHCTBEHHOE CTPOCHUE bubmoreia LOK
PoctP P https://m.eds00.ru/273b0ale
Mouiekynn. CTpyKTypHasi ¥ LIUC-TPaHC-
M30MepHsl ATTKEHOB
15 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [JOK
ankeHoB. [IpaBuiio MapkoBHUKOBA https://m.edsoo.ru/21069ccd
16 CriocoObl MoTy4eHus1 U IPUMEHEHUE bubnnoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 mo Teme
17 "[TonyueHue FTUICHA U H3YYCHHUE €T0 bubmorexa HOK
. i " YA https://m.eds00.ru/0941eed8
CBOICTB
Pemenue pacu€tHbixX 3a1a4 Ha
18 OIpeJieJIeHUe MOJIEKYIIPHON (pOpMYJIBI bubnorexa LIOK
pel YBIp pMY https://m.edso0o.ru/e9ea9921
OpraHUYECKOI0 BEIECTBA
AJKaJIUeHbI: COMPSIKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbIE bubmorexa HOK
P > KYMYIHP ' https://m.edso0.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOESHUS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubnmnoreka [JOK
JTMEHOB https://m.edsoo.ru/e561253d
21 CriocoOsl MoNTydeHus: U IPUMEHEHUE bubnuotexa [JOK
aJIKaJMEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHUH PsiJl, 001IIas
99 (bopmyna, HOMEHKIATypa, NEKTPOHHOE bubnnorexka [JOK
Y IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0o.ru/68b6ccac
MOJIeKYI, (PU3NYeCcKre CBONCTBA
bu6 OK
23 XUMHUYECKHE CBOMCTBA aJIKHHOB nosmoreka L

https://m.edso00.ru/23493a93
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24 KauecTtBenHsbie peakiiy Ha TPOMHYIO bubnmoreka [JOK
CBA3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI MOJTy4eHUsl U IPUMEHEHUE bubnnoreka [HOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agad: pacu€rsl 1o bubmuoreka [JOK
YPaBHEHUIO XMMUYECKON peaKInu https://m.edso00.ru/5db8e526
97 CucremaTu3ais 1 0000IIeHUE 3HAHUT
o TeMe
ApeHbl: TOMOJIOTHYECKUH i, 00111as
opMyJa, HOMEHKJIATypa. JJIEKTPOHHOE
28 E np oz AQHCTBEHHOE Zp OCHHE hfonex il bubmmorexa [JOK
pocip R Y https://m.edsoo.ru/a92a7094
OeH30I1a ¥ TOJTyouIa, uX (PU3NIECKre
CBOMCTBA
29 XUMHYECKHE CBOMCTBA apPEHOB: bubnmnoreka [JOK
peaKurH 3aMEIICHUS https://m.edsoo.ru/a44alaed
XHUMUYECKUE CBOWCTBA APEHOB:
30 €aKIUU MPUCOETUHEHUS, OKHCIICHUE bubmmorexa [JOK
P P ’ https://m.edsoo.ru/a44alaed
TOMOJIOTOB OeH3071a
31 Oco0EHHOCTH XUMHUYECKUX CBOWCTB bubnuotexa [JOK
CTUpOJIA https://m.eds00.ru/d5018a54
Pemenue pacu€THbIx 3a1a4 Ha
32 orpeieNieHue MOJICKYIIPHOU (HhOPMYITBI bubmmorexa [JOK
P Yp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoOslI MoNTydeHus: ¥ IPUMEHEHUE bubnmoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'eneTrnyeckas CBSI3b MEKAY

Pa3JIMIHBIMU KJIaCCaMU YTJICBOAOPOI0B
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35

Pacuétel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii. CucremaTusanus u
000011IeHNE 3HAHUH I10 TEME

36

37

38

[Tpuponnsiii ra3. [lonytHsle HeTAHBIC
rassl

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepaboTKu

Hedth 1 ciocoOs! € nepepaboTKy.

[TpuMeHeHHe IPOIYKTOB NIepepadOTKU
HetH

bu6mmoreka [IOK
https://m.edso00.ru/69b3398b

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBS3b MEXKAY
pasIMYHBIMU KJIACCAMHU YTJIEBOJOPOIOB

40

41

42

["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHUE; peaKluu
3aMelIeHHs rajoreHa

JleicTBHE 1Ien04Yer Ha
raJioreHnpou3BoAHbIE. B3aumonaeiicteue
JUTAIOTCHAIKAHOB C MarHUEM U
IIMHKOM

CucremaTu3aius 1 0000IIeHNe 3HAHUT
o pazzaeny "Yrieroaopoas!"

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

bu6mmorexa [IOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesogopobr"

bu6mmorexa [IOK
https://m.eds00.ru/95c9e298

44

[IpenenpHBIC OTHOATOMHBIEC CITUPTHI:
TOMOJIOTUYECKHH psfl, oOmas hopmya,
CTPOCHHUE MOJICKYII, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(UKAIIHS,
(bu3UvecKue CBONCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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45 XUMHUYECKUE CBOMCTBA MPEACIbHBIX bubnmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
bubmuorexa [JOK
CriocoOsl MoTydeHus: U IpUMEHEHUE
46 https://m.eds00.ru/48410000
OJIHOATOMHBIX CIIHUPTOB 0000000
[IpocTeie 3¢upbl: HOMEHKIATYpa U
47 I/Ii)Me usi ((le(I))ﬁeHHOCTI/I (bHSZECCKI/IX u bubmorexa LHOK
pHd, . https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOWCTB
MHOroaToMHbIE€ CIIUPTHI:
48 STUJICHTJIMKOJb U TNIMLEPHUH, UX bubmmorexa LOK
LICPHH, s https://m.edsoo.ru/ee4d84aa
¢bu3nueckrue 1 XuMHUYeCKre CBONCTBA
CriocoObl 1osTyueHus: ¥ IPUMEHEHUE bubnnorexa [HOK
49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 ¢busnveckne cBorcTBa. TOKCHYHOCTH bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
(dbenomna
bu6mmoreka [JOK
1 X i
> MMHUHECKHE CBOHCTBA (peHONa https://m.edso00.ru/037ca5f9
59 CriocoOsl MoNTyueHus: U pUMEHEHUE bubnmnoreka [JOK
GbeHona https://m.edsoo.ru/c77ddf4c
ITpakTuyeckas pabora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 33724 110 TeMe bubmmorexa [OK
" P " A https://m.edsoo.ru/fd0ced09
CrupTsl u HEHOIBI
54 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuorexa [JOK
10 TEME https://m.eds00.ru/1810ch9b
55 ATNBIETHIBI M KETOHBI: DJIEKTPOHHOE bubnmoreka [JOK

CTpOeHHE KapOOHUIILHOU TPYTIIbI;

https://m.edsoo.ru/b139beaa
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TOMOJIOTHUYECKHUE PSJIbI, 001Ias
¢dbopMyIa, n30Mepusi U HOMEHKJIaTypa

56 AnbAeTubpl U KETOHBI: (PU3NYCCKUE bubnnoreka [HOK
CBOMCTBA; pEaKIMU IIPUCOCIUHEHUS https://m.edso00.ru/c887425c
57 Peaknuu oxucieHUS U KaueCTBEHHBIE bubmuoreka [JOK
peaKUrH aJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl TTOTy4eHUS aJIbICTUIOB U bubnuorexa [JOK
KETOHOB https://m.eds00.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE
59 KapOOHOBBIE KI/ICJII())TI)I 0COOEHHOCTH bubmmorexa [JOK
P ’ https://m.edsoo.ru/fec0b113
CTPOCHHMSI KX MOJICKYJI
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHE bubmorexa HOK
pu ’ https://m.eds00.ru/700cc87b
CBOWCTBa
61 XHMMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.eds00.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHOMN
62 KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX bubmorexa [JOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX
Y apOMaTHYECKHX KapOOHOBBIX,
63 IMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubnnorexa [IOK
P » THIP p https://m.eds00.ru/83a08773
kuciot. [IpencrTaBuTe BRICIIAX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHUCJIOT https://m.edso00.ru/0d162d9d
65 CriocoOsl MoTydeHus: U IPUMEHEHUE bubnnorexka [HOK

KapOOHOBBIX KHUCIOT

https://m.edsoo0.ru/7c065¢c9d
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CrnosxxHbie 3(DUPBL: TOMOJIOTHYECKUN

bubmuorexa [JOK

66 pAL, 00wt GopMya, HIOMCPH3 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIX 3a7a4: MO

68 YPaBHEHHUIO XUMHYECKON peakinu, Ha
OTIpeIeNICHUE MOJICKYISIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas paborta Ne 3. Pemenue

69 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
"Kap6oHoBbie kucnoTbl. Cl0XKHbIE https://m.eds00.ru/486671fb
s¢upsr”

70 XKupsr: crpoenue, pusndeckue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA (THAPOIU3) https://m.edso00.ru/a19c5b98
OcoOeHHOCTH CBOMCTB KUPOB,

71 coJiepKalInX OCTaTKU HETIPEIAeIbHBIX bubmorexa LHOK

https://m.eds00.ru/b0331922
KHUPHBIX KUCTOT. JKupsl B mpupoe
Mputa Kak COJIM BBICIITUX KapOOHOBBIX

7 KHCJIOT, KX MOIOIIEE JEHCTBHE. bu6nmoreka [JOK
TloHsaTue 0 CHHTETHUECKUX MOIOIIHIX https://m.edso00.ru/3c566565
cpenctBax (CMC)

['eneTnueckas cBsI3b yriaeBOAOPOIOB U
73 Kncnoponconepncamlﬁ OpFaHI/IIzIeCKI/IX bubmmorexa [JOK
https://m.eds00.ru/56790c96
BEIIIECTB
74 Pacuéthl mo ypaBHEHUSAM XUMHUYECKUX

peakuuii
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Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO61ast XxapakTepuCTHKa YIJICBOJIOB U
76 Knaccmbmrc)a I/ISIp JICBO zll; (MoHO-, aH- bubmmorexa LIOK
LU YTIICBOA ds https://m.eds00.ru/7a9693al
U TI0JIMCaxapubl)
77 Monocaxapusl: GU3NUECKHE CBOMCTBA bubnnoreka [HOK
Y HaXOXJEHUE B IPUPO/JIC https://m.edsoo.ru/b4bdda2d
78 [Ipumenenune riarKo3sl, €€ 3HaYeHue B bubnuorexa [JOK
KU3HENEATSIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
HcaxapHbl: caxapo3a, MajabT03a U
79 fammap Haxox e}I:He B IIPUPOJIC U bubmmorexa [JOK
' A pHpoA https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapuasl: cTpoeHUE
80 MaKpOMOJICKYJI, PU3NIECKUE U bubmmorexa [JOK
P Y r https://m.eds00.ru/72a04508
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
bu6nmoreka [JOK
81 ITo € 00 HCKyCcCTBE OJIOKHA
T HCKYCCTBEHHBIX BOJOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 omnpeAeIeHUe JOJIM BbIX0/a MPOAYKTa bubmorexa HOK
beA A 718 TPORYK https://m.edsoo.ru/7fde47ef
PEaKIUU OT TCOPETHUSCKHA BO3ZMOKHOTO
83 CucremaTu3aius 1 0000IIeHNEe 3HAHUH bubnuorexa [JOK
0 pasferny https://m.eds00.ru/08d4364c
KonTponbhas pabota no teme
84 "Kuciopoacoaepxamye opraHuyeckue bubmmorexa [TOK
P | P P https://m.eds00.ru/42c6678e
COCIMHCHHS
AMUHBIL: KJTaccu(UKAIHs, CTPOCHHE
bubmuoreka [JOK
85 MOJIEKYJI, o0mmas hopmyia, u3oMepusi,

HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA

https://m.edsoo.ru/efa7e6ca
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86 XUMHUYECKHE CBOMCTBA ATH(PATHISCKUX bubnmoreka [JOK
aMHUHOB https://m.edso00.ru/1bc5cf80
AHUIMH: CTPOCHHUE aHWINHA,
87 O0COOCHHOCTH XUMHUYECKHX CBOMCTB bubmorexa LIOK
https://m.edso00.ru/39cd21f1
aHWJIMHA
88 CriocoObI TTOTy4eHUsI ¥ IPUMEHEHNE bubnnoreka [HOK
anudaTuyecKux aMHMHOB https://m.edso0o.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, (pu3ndeckue CBOICTBa. bubnuorexa [JOK
89
OtnenbHbIC MPEICTABUTEH O~ https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMHYecKre CBOMCTBA aMUHOKHCIIOT,
90 uX OHMOJIOTUYECKOE 3HAUYCHUE bubnuorexa [JOK
aMUHOKUCIIOT. CUHTE3 U THAPOIH3 https://m.edsoo.ru/77df705a
MENTHU/IOB
01 benku kak npupoaHbIE TOJIUMEDHI; bubnnoreka [JOK
CTPYKTYpPHI O€IKOB https://m.edso0.ru/429e9899
. bubmuorexa [JOK
92 XUMHYECKHE CBOMCTBA OEIKOB https://m.edsoo.ru/6237306d
A3oTcoaeprkalme reTepouuKINYECKHe
93 coenuHeHMs. HyKIIeMHOBBIE KHCIIOTHI: bubnmoreka [JOK
COCTaB, CTPOEHHUE U OMOJIOTUYECKAs https://m.edso0o.ru/521d1431
poJb
ITpakTruyeckas pabora Ne 4. Pemenue
94 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmoreka [JOK

"A30TCcoaepKalre OpraHnIeCKHe
coenuueHus"

https://m.edsoo.ru/8e3c02d1
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[Tpaktuyeckas padora Ne 5. Pemenue

95 AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe bubmumoreka [IOK
"Pacnio3zHaBaHMe OpraHUYeCKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"

KonrponsHas pabora o teme

96 " A30TCoIepIKaIie OpraHunIecKue bubmmorexa [JOK
" https://m.edso0.ru/ce561bc7
OcCHOBHBIE TIOHATUS XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COSMHEHUN U bubnnoreka [JOK
METO/Ibl UX CUHTE3a —II0JMMEPHU3ALIHS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/ICHCAUs

98 IInactmaccel. Y Tunuzanus u bubmuorexa [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HaTypaJbHbBIN bubnuotexa [JOK
CUHTETUYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
Bosiokna: HarypanbHbIE,

100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. ngjﬁ;f;i?ﬁ;; 9633601
[TonuMepsl cienuanTbHOTO Ha3HAUYCHUS
[IpakTnueckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME }k?t?[?sj:llpllr(r)f:;;grougaeb 4772
"Pacnio3HaBaHue 1acTMace U BOJIOKOH"

O06o0011eHre U cuCTeMaTU3aIUs
102 U3Y4EHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK

"BpICOKOMONEKYISIpHBIE COETUHEHUS"

https://m.edsoo.ru/6a22b1e8
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KanengapHo-remaTuveckoe NJiaHUPOBaHHE
YPOKOB XuMuM odyuarommuxcs 116 kiacca

Ha 2025-2026 y4yeOHblIii rog

no YMK Epemuna B.B., Kysemenko H.E., Tepeunna B.U. u ap.; nox pexaxkuueit Jlynuna B.B.

(Yriy0JieHHbIH YPOBEHb)

DJIEeKTPOHHbIE
Jlara
Ne undposbie
Tema ypoka H3Y4YeHH S
n/n 116 NnpuMeYaHue oOpa3oBaTeJibHbIE
pecypcsbl
AtoMm. CocTaB aTOMHBIX fJIEP. bubnuotexa [JOK
Xumuueckuit snement. M30tomnbl https://m.edsoo.ru/59c112ee
CtpoeHue 2IIeKTPOHHBIX 000I04eK bubnnorexka [JOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
Knaccudukamms XuMH4eCKuX 3JIEMEHTOB bubnmnoreka [JOK
(s-, p-, d-, f-amemenTBI) https://m.edso0.ru/61294af9
Pacnipenenenue 3J1€eKTPOHOB 110 ATOMHBIM bubnnoreka [JOK

opouTanIM

https://m.edsoo.ru/f5f750fe

ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
COCTOSTHUU

bu6mmorexa [IOK
https://m.edso00.ru/8149e846

DNeKTPOHHbIE KOH(UTYpaAIMU HOHOB.
DIIEKTPOOTPULIATETLHOCTh

Ilepronnueckuii 3akoH u Ilepuoanueckas
CHCTEMa XUMHYECKUX deMeHToB /1. H.
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUS aTOMOB

bubmuorexa [JOK
https://m.edsoo.ru/a0764b24

bubmuorexa [JOK
https://m.edso0.ru/16957c01
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

3 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX bubnmoreka [JOK
MMM MPOCTHIX U CIOKHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
rpynmnam u nepuojam
9 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TEME https://m.edso00.ru/8fad2942
Bunbl xuMudeckoii cBs3u. MexaHU3MBbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnnoreka [JOK
10
Bonoponnas cBs3b. MexMONIEKyIIIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTB U BaJIeHTHBIE BOBMOKHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPhI bubmmorexa [JOK
) P PYKLYP https://m.edso00.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 IIpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COCIMHEHMAX: COCTaB U HOMEHKJIATypa https://m.edsoo0.ru/8c66b12a
BemectBa MOnEKyIsIpHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI bubnnorexka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILECTB
14 [TonsaTHE O AUCTIEPCHBIX CUCTEMAX. bubnmnoreka [JOK
IIpencraBienne 0 KOJUIOUIHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HctunHbIe pacTBOPHI: HACHIIIICHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTD bubmmorexa [JOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT bubnuorexa [JOK

pacTBOpOB

https://m.edsoo.ru/328e653a
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Pemenne 3ama4d ¢ MCIoabp30BaHUEM

17 OHATHUH "MaccoBas 4OJISI pAaCTBOPEHHOTO buGnnorexa [IOK
M PacTBOPEHHO https://m.eds00.ru/785e0ab4
BenlecTBa", "MoJIIpHas KOHIICHTPAIHs
18 Knaccudukanus 1 HOMEHKIIaTypa bubnunoreka HOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 bubmunorexa [JOK
TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota no remam "CtpoeHue
atoMma. [lepuoanueckuii 3aKoH u
20 Ileproauueckas cucrema XUMHYECKUX bubnuorexa [JOK
snemenToB M. Y. Mengeneena", https://m.edsoo.ru/70a60aa4
"Ctpoenue BemiectBa. MHOTooOpa3ue
BelecTB"
Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XHUMUH.
21 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH bubmmorexa [JOK
P ’ https://m.eds00.ru/6335cdd2
COXpAHEHUs U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKUX PEaKIUIX
29 TennoBble 3¢ (HeKThl XUMUYECKUX bubnnoreka [JOK
peakuuii. TepMOXUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/d1db86da
Brruucnenust mo ypaBHEHHUSIM XUMHYECKUX
23 €Ak ¥ TEPMOXUMUYECKUM bubmmorexa LOK
p p https://m.eds00.ru/87b13954
YpaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
24 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB.
Karanu3 u katanuzaropsl
25 ['omoreHHbIe ¥ reTeporeHHbIE PeaKIun



https://m.edsoo.ru/785e0ab4
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[IpakTuueckas padora Ne 1 o reme

26 "BiusiHue pa3nudHbIX GakTopoB HA bubmmorexa [JOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peakuu
97 OOpaTtuMbie 1 HEOOPATUMBIE PEAKIIUU. bubnunoreka HOK
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "BimsiHue pa3nudHbIX GaKkTOpoB HA bubmorexa LHOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
29 CI/IJ‘ILHII):Ie U ciabbie SflleKT (I)lnnilm bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
Cremnenb AuCCOIUAINH
Honnoe npoussenenue Boabsl. Cpena
30 BOJHBIX EII)CTBO oB. Bogopo HLIP;I bubmorexa LHOK
A P POB. BOIOPOA https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
31 I'maponus coneii. Peakiuu, mpoTtekarorme bu6nmoreka [JOK
B pPacTBOpAX 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[TpakTuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edso0.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
33 eakluu. BaxHeilnme oKUCIUTENN U bubmmorexa [OK
pearii. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnnorexka [JOK
HOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
b K
36 Pemenue 3aay pa3nuaHbIX TUIIOB ubsmorexa LO

https://m.edsoo0.ru/5a859d16
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bubmuoreka [JOK

37 Pemenue 3a1ay pa3nuaHbIX TUIIOB
AdP https://m.edsoo.ru/5afa265d
CucremaTtu3zanus U 0000IIeHHE 3HAHUN 1O bubnmoreka [JOK
38 n n
TeMe "XUMHUYECKHE peakliuu https://m.edsoo.ru/c161eb85
KonTtponbHast pabora o Teme bubnuoreka [IOK
39 n n
XHUMHUYECKHUE PEAKLUU https://m.edso00.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[Tepuoaunueckoit cucreMe XUMHUECKUX
40 anemeHToB J[. . MenpeneeBa u bubmorexa HOK
T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
Pu3nyecKue CBOKMCTBA HEMETAILIIOB
41 AnoTponusi HeMETauIoB (Ha IpUMeEpe bubmuorexa [JOK
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
42 Bonopona: nonydyenue, Gpusndeckue u bubnnorexka [JOK
XUMUYECKHE CBOUCTBA. ['mapuasl https://m.eds00.ru/0aa8f613
layorensl: HAXOXIEHUE B PUPOJIC,
43 CIOCOOBI ONyYeHUS, PUIUICCKUE U bubmmorexa [OK
yi L https://m.eds00.ru/4e223795
XUMHUYECKHE CBOHCTBA
I"anorenoBoopoael. Baxkueiiiue
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS bubmmorexa [JOK
POACOACPHAI A https://m.eds00.ru/6b3255e6
TaJIOTEHOB
JlabopaTopHbIe U IPOMBIILIICHHBIC
45 CIIOCOOBI IOMyYEHUS TaJIOTEHOB bubmmorexa [JOK
i ’ . https://m.edso00.ru/6971aca4
[IpumeHeHne raTloreHoB ¥ UX COSTUHEHHMA
[IpakTuueckas padora Ne 4. Perenue
bu6mmorekxa [IOK
46 AKCIIEPUMEHTATBHBIX 334 TI0 TEME

"T"amoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS, bubnmoreka [JOK
bu3HYeCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha
bubmuorexa [JOK
48 o e
(CHART H TIEPORCIIH https://m.eds00.ru/5c8816a0
49 Pemenne 3a1ayu pa3audyHBIX THIIOB bubmorexa LHOK
AdP https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXJIeHUE B PUPOJIE, CIIOCOOBI
50 HOJII) SHUS (f)lnanecxlfe E XI;IMI/I‘IGCKI/IC bubmorexa LHOK
zlq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bu6mmoreka [IOK
51 C
CPOBOOPOA, CyITb(pH el https://m.edso00.ru/7c875999
59 Kucnopozaconepxamue COeJUHEHNS! CEPBI. bubnnorexka [JOK
Oco0eHHOCTH CBOMCTB CEPHOI KHCIOTHI https://m.edso0.ru/8cfa2548
[IpakTuueckas pabora Ne 5. Pemenue
53 IKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Cepa bubmorexa HOK
.. P " P https://m.edsoo.ru/Oafb05e4
U e€ COeIMHCHUS
A3OT: HaX0XkJIeHHE B IPUPO/IE, CTIOCOOBI
o4 MOJIy4EHUS qz)lnmqecml:e E );HI/IMI/IHGCKI/Ie bubmmorexa LIOK
Y‘* ’ https://m.edsoo.ru/badd2255
cBOIcTBa. AMMUAK, HUTPUIBI
55 Kucnopoacoaepxaiiue coeTuHEHUS a30Ta. bubnnorexa [JOK
Oco0GeHHOCTH CBOMCTB a30THOW KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprmeHeHure a30Ta U €ro COeTMHEHUN. bu6mmorexa [IOK
A3oTHBIE ynoOpeHus https://m.eds00.ru/129f5059
57 ®dochop: HaxoKAEeHUE B IPUPOJIE, bubnuoreka [IOK

CIocoObI MOJTydeHUsI, PU3NUECKHUE U

https://m.edsoo.ru/9a6b43ec
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XUMH4YecKue cBoiicTBa. Dochuapl u

dbochun

58 Oxkcunst pocdopa, pochopconepxarue bubnunoreka HOK
kucnotbl. Comu pochopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH. bubnmoreka [JOK
®dochopHbIe y1oOpeHust https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe "A30T bubmmorexa LOK
P s https://m.eds00.ru/8175ac3f
u dhochop u ux coenuHEHH"
VYraepoa: HaX0XKJIeHUE B IPUPOJIC,
61 annof :HHI:IG MoIl nduka En'p(bimquKHe bubmorexa LIOK
p HU T, https://m.edsoo.ru/1eb19f9e
Y XUMHUYECKUE CBOWMCTBA, IPUMEHEHHUE
62 Oxcun yraepoaa(ll), okeua yraepona(1V), bubnnoreka [JOK
YTOJIbHAsi KUCJIOTA U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemienue 3a1au pa3auyHbIX TUIOB bubmmorexa LIOK
AP https://m.eds00.ru/6029b609
Kpemuuii: Haxoxx1eHue B IPUpPoOJeE,
64 05000651 0JT elfml (bn3ﬂzefmfe " bubmorexa LIOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcun kpemuus(1V), kpemHueBas bubnuorexa [JOK
KHCJI0Ta, CUIUKATHI https://m.edsoo0.ru/3170e7bl
[IpumeHeHne KpeMHUS U €T0 COeTUHEHUH bubmorexa [JOK
66 Cp P ' https://m.edsoo.ru/393cdac0
TEIII0, CT0 TOYHCHHE, BUJBL CTEIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa LIOK
A8t p https://m.edso00.ru/b624f801
68 CucremaTtu3zanus U 0000IIeHHE 3HAHUN TTO bubnmoreka [JOK

Teme "Hemeraminr"

https://m.edsoo.ru/6e864db5
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69 KonTtponpHast pabora o teme bubmumoreka [IOK
"Hemerannsr" https://m.eds00.ru/d0484c76
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
70
paboThI, KOPPEKIIHSI OIITHOOK https://m.edso0.ru/2b7e9510
[Tonoxxenue metaiioB B [lepuoanyeckoii
71 CHCTEME XMMHYECKUX 3JIEMECHTOB. bubmunorexa [JOK
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX https://m.eds00.ru/9839c16c¢
000J10Y€K aTOMOB METAJIJIOB
7 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB. bu6mmoreka [IOK
[IpruMeHeHre METaIIJIOB B OBITY M TEXHUKE https://m.edso0o.ru/51dac9d3
bu6mmoreka [IOK
73 CrutaBel MeTajuioB. Koppo3us Meramios https://m.edsoo.ru/42b87263
74 Pemienue 3a1au pa3auyHbIX TUIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUHN PsiJl HANIPSHKEHUI
75 MeTaJIJI;)OB. Oo61ue cnopconI H(I:queHHH bubmmorexa [TOK
https://m.edsoo.ru/94eb377a
METaJIOB
OO6mas xapakrepuctuka metayion |A-
rpymsl lleproanyeckoi cucteMbl
76 XUMUYECKUX dJIeMeHTOB. Hatpuii u xamuii: bubnnoreka [JOK
HoJy4eHue, pusnueckue u XuMU4ecKue https://m.edsoo.ru/e12c26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COeIUHEHUN
O6mas xapakrepuctuka metaiuioB |A-
rpynisl [leproanyueckoi cucteMbl
77 XUMHUYECKUX JIEMEHTOB. Maruuii u bu6mmorekxa [IOK

KaJbIUil: mony4YeHne, (Gu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCTUHEHUMN

https://m.edsoo.ru/7c3e49¢c0
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78 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AnoMUHUER: TIony4YeHue, pusndeckue u bubnunoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJIPOKCHU]IA ATTFOMUHHS, bubnnoreka [HOK
TUJIPOKCOKOMILJIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
IPUMCHCHUE
81 Pemenue 3a1a4 pa3nu4HbIX TUTIOB
[IpakTuueckast padora Ne 7. Pemenue
82 SKCIIEPUMEHTAIBHBIX 3a1a4 II0 TEME bubmnorexa [IOK
" P " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX TOATPYIIT
OO01mas xapakTepuCTHKa METAJIOB
no0ouHbIX noarpynn (b-rpymnm) bubnuoreka [IOK
83 .
[Iepnoandeckoi CHCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
AJIEMEHTOB
84 du3nyecKre 1 XMMUYECKHUe CBOMCTRA bubmuorexa [JOK
XpOMa U €ro COeAUHEHUN, X IPUMEHEHHE https://m.edsoo.ru/9911bef3
Baxwuelimme coeMHEHNs] MapraHia.
85 [TepmaHranaT Kanusi, €ro OKUCIUTEIbHBIC bubmmorexa [OK
b ’ https://m.eds00.ru/039d69c8
CBOICTBa
Du3nYECKnEe U XUMUYECKUE CBOMCTBA
86 xKee3a u ero coequHeHui. [Toydenne u bubmorexa HOK
' . https://m.edsoo.ru/1b7f8741
MPUMEHEHUE CIUIaBOB XKele3a
87 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK

MeIU U €€ COEIMHEHN, UX IPUMEHEHUE

https://m.edsoo.ru/2bc0f954
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duznueckre 1 XUMUYECKHE CBOMCTBA

88 WHKa U €T0 COSMHEHUN, UX IPUMCHCHHE bubmiorexa LIOK
H & ’ P ’ https://m.edsoo.ru/b1f2beal
' apOKCOKOMITIIEKCHI ITMHKA
[IpakTuueckas padora Ne 8. Pemenue
bubmuorexa [JOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
' https://m.edsoo.ru/a6e352ea
'Mertamisl T0OOYHBIX oArpymm"”
90 Perrenne 3a1a4u pa3andyHbIX THIIOB bubmmorexa LIOK
A&t p https://m.edso00.ru/a8b83d83
O06o001IeHNEe U CHCTeMAaTH3 AN
91 M3Y4EHHOTO MaTepHalia 1o TemMe bubmorexa LIOK
\ v " p https://m.edso00.ru/e91fe975
MerTasnbl
bubmuorexa [JOK
92 KonTpomnpHas padbora o Teme "Mertamibr"
p p https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOIBHOM bubnunoreka [JOK
93
paboThl, KOPPEKITUs OMIUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o0ecrieueHuu yCTOMYHUBOTO
94 a3BUTHS YenoBedecTBa. [loHsTue o bubmmorexa LIOK
P ' https://m.eds00.ru/080fe1f0
HAyYHBIX METOJaX MCCIIECIOBaHMs BEIIECTB
HaydHble IPUHITUITBI OpTaHU3aAIHH
95 XUMHYECKOI0 IIPOU3BOJICTBA. bubnnoreka [JOK
[IpomblnieHHBIE CITOCOOBI MOTY4YEHUS https://m.edso0o.ru/2e45a44f
BOKHEUIIINX BEIIECTB
96 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH bubnuorexa [JOK
CpEIbl U €r0 MOCIEACTBHS https://m.edsoo.ru/9f11bf51
97 XuMHUs ¥ 3I0pPOBbE YETOBEKA. bubnmoreka [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
08 Xumus uny. Pois XumMuu B o0ecrieueHun bubnmuorexa [JOK

[MUILEBON OE30MaCHOCTH

https://m.edsoo.ru/1f7b5bd2
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99 KocMmernueckne u napdromepHbie bubnmoreka [JOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHelue

100 CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC bubmmorexa LOK

P Pyt https://m.eds00.ru/61e69003

MaTepUabl

101 XUMHS B CEIILCKOM XO3SMCTBE. bubmunorexa [JOK
Opranuyeckue U MUHEpaJbHbIE YI00peHus https://m.edsoo.ru/fd39587d

102 Cucremaruzanusa 1 0000IeHNE 3HAHUN 110 bu6mmoreka [IOK

TEMC

https://m.edsoo.ru/db979c70

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 11 knace/ Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O01iecTBO ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus; yriaybnenHoe ooyuenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O6miecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anextponHas mkona (resh.edu.ru)

https://sdamgia.ru/

OTtkpsIThIi OaHk 3aganuii EI'D (fipi.ru)






