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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywamuxcs 10-11  kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKXKe s
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
noApOOHYI0  HHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpold oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyEeMOT0 JIJIsI
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO LIeJIeH U 3a/1a4 U3YUYEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHbIX, MPEAMETHBIX), @ TaKXe C y4YETOM OCHOBHBIX BHUIOB
y4eOHO-IIO3HABATENbHBIX  JACMCTBUIA  0OydYarollerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MPOrpaMMON [0 XUMUHU 00s13aTEJIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Uit 00yUeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUs HAlpaBlIeH Ha pean3alulio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHE npeaMeTa « XUMHUs OPUEHTUPOBAHO MMPENMYILECTBEHHO HA
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusix mnpodeccuoHanpHoro ooOpazoBanus. Hapsgy ¢ sTtum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarImuxcs, Ha (OpMUPOBAHHE y HHUX OOIIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxkenust ®I'OC COO o paznuuusx 6a30BOro U yriry0iaEHHOTO ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJy4YaeT OIpENEIEHHOE TEOPETHUECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiyOIeHUs IPeICTaBICHUN O CTPOEHUHU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepmonnueckoid cHCTEMbl XUMHYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIIOB peakuuid JOMOJHSAETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHMM K OOuIed cucTteMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-PU3nyeckoro npodusis 00ibl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4yae akLeHT OyJIeT cJenaH Ha OOIIHOCTh METOJIOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaK OMOJIOrHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy>)KaT OCHOBOM Ul M3Y4YEHMsI CYIIHOCTH IPOLECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HU3y4eHHEe MpenMera «XUMHsD» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphI. Pemenne 3o 3a1a4m Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa TMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beayulell ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn PalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (POPMUPOBAHUHU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM TTPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPAOOTKOM BEIIIECTB;
yTITyOJIeHre PECTaBICHUHN O HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETbHOCTH U MOBCETHEBHOMN KU3HMU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKE 1ETU U 3a7a4d, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHI0O W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUSA
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOIOIOIL30BaHUS,
pa3BHTHE YKOJIOTHUECKOHN KYJIBTYpbI, MPUOOPETEHUE OTbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

OJEeKTPOHHOE CTPOEHHE aToMa YTJIepoAa: OCHOBHOE W BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
Mexanu3Mbl  00pa3oBaHHs KOBAJIEHTHOW CBsi3M (OOMEHHBIA W JIOHOPHO-
aKLENTOPHBbINA). TUIbl MNEpEeKpbIBAaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cCTpoeHHMsI oOpraHvdeckux coeauHennit A.M. bytinepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa oprannyeckux coenuHenuid (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccudUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMU Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ainkaHoB, oOmias ¢hopMysa, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUs, HW30MEpU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP>-THOpUIU3aIHs
aTOMHBIX opOuTaniel yriaepona, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKUuu IPUCOCIMHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3auu 1 okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBsI3b. CrOCOObI MOMYyYEHUsI U TPUMEHEHUE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PaTUKAIOB, KapOOKCUILHOMH,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajioreHOB. (OcoOEHHOCTU
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykThl ero nepepadotku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrpyNMly, IUaHOTIPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTO 3aMelieHus. JleiicTBrue Ha
opranu3m denoBeka. CriocoObl MOTydeHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dTepUPUKAMM, PEAKIUH C YYacCTHEM YIJIEBOAOPOJHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. KUpbI B IpUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
IpynIm, CIOUPTOBOE W MOJOYHOKHCIOE OpoxeHue. llpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHMe MaKpOMOJIEKYJl Kpaxmajia, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIh30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(1l), xuMuueckue CBOICTBA pacTBOpa YKCYCHOM KHUCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukanus aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiuu Ha aHWIMH. CrnocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OE€JIKOB: THAPOJIM3, JAEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaMm
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUN.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THin3aius u nepepadoTka IiacThKa.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €ro XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYUYEHUS, ONPECICHUE JT0JIU
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSITUW, TaK W TOHSITUH, NOPHUHATHIX B OTAEJIBHBIX MpPEeIMeETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(HBIA THIl MUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAIISIM.
DnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprogaM. 3HaYEHNE EPUOTAIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonopongHas CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

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

[Tonsatue o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIeCcKoe paBHOBecrue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MeHneneeBa 1 OCOOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u
yriiepona).

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

["amorensl. Haxoxmenwe B mpupoje, crocoObl MONydeHwus, (pusndeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepbui(IV), oxcua
cepbi(VI). CepHucras u cepHast KUCJIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHnenne azorta
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenune ¢ocdhopa u ero coenuneHuit. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoJHble
HaHOTPYOku. [IpuMeHeHre MpOoCThIX BEIIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATBHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbu3nyeckue cBoWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctika MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajJdblUi: TMOJydeHHe, (U3NYeCcKue Hu
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BeIIeCTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBAa OKCHUIA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI alTFOMUHUSL.



OOmast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(lll). [Toaydenune u npuMeHeHne Kemne3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHECHUE MEJIU U €€ COCIUHEHUN.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢docdopa, Keie3a, MarHus B
KUCJIOPOJIe, HU3Yy4YEeHHE KOJuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C PacTBOPAMH KHUCIIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"amorens», «Cepa U e€ coemuHeHus», «A30T U (pochop M UX COEAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHN HAYYHOTO uccieaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOACTBA. [[poMbIlIeHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociueAcTBus. Posib xumun B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

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

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MUIEeBOM 0e30M1aCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 1t aneKTpoHuKU. HaHoTexHonoruu.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CITU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOPE, AOJIH BBIXOJIA MPOJIYKTA PEAKIUHA OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHoorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpPEAMETa «XHMHSD» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaloIUXCid PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(OpPMHUPOBAHHOCTh OIbITA ITO3HABATEIILHOW U TMPAKTHYECKON JI€SITEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronuxcst B MpoIecce peaau3aiuu o0pa3oBaTeIbHOU JIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAJN3E PA3TUYHBIX BUOB YUEOHOU AeATEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOLIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

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

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPUU
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHNs BOMPOCOB PAlMOHATILHOTO HPUPOJOTOJIb30BAHHS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUS 00 OKpYXarolleM MHUpe Kak O €AMHCTBE IMPUPOJbl M YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuaibHOM KyJIbTYpbl, B PEIICHUU TIJIOOATBHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U AKOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKJOTO YJieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 0OOCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeIOBaHNE, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CIIOCOOHOCTD 0o0yyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBHS

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU MJId KJIAacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PEIICHUH Y4eOHBIX IMO3HABATEIBHBIX M MPAKTHUYECKUX 3a]a4, MPUMEHSThH



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

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuit;

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

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJITaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 3a7a4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMalu (HAYy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHbOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIECTBY 00CYXAaeMOM TEMbI B XO€ TUAJIOTA WU/UIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYy)IeHHS M1 OOMEHa MHECHUSMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIPETAMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpakaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKOU, SJHEPTrEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U IPUPOAHOMU Cpejie;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpuAM3alusg AaTOMHBIX OpOuTajneil, HOH, MOJIeKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
rpynmna, pajadkai, CTPYKTypHbie (opMysbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3dexTrr, opueHntanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO TPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCHUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMIA:

WCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauUTh TPUBHAIBHBIE HA3BAHUS IJIS OTACIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH IOJOKEHHUS TEOPUU CTPOEHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWMCTBA THUIHWYHBIX MPEACTABUTEIEH pPa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoMaTUYECKUX YTIJIEBOJOPOAOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIEBOJOB (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOHBIN Ta3, YTOJlb), CIIOCOOHI €0 EPepadOTKH U MTPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM IPaBHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs CMbICH TTokazaresis [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKkxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o00o0JiouKa aroma, S-, p-, d-aToMHBIE oOpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAXKHEUIITNX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
[0 UX COCTABY, XUMHUUYECKUE PEAKIINU 10 PA3TUYHBIM NpHU3HAKaM (YUCITY U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajauzatopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKHE TOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKJy HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh:  OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUICKCOB IUHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOI0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIbID HHIWKATOPOB, H3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITHPOBATH 11€1h UCCIICOBAHUS, TIPEICTABISATH B PA3IMYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 https://m.edsoo.ru/7f41837¢c
a¢upsl. XKupbr

33 VYrieBojibt 9 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 41
Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKUCTOTHI. benku 12 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 12
Pa3zaea S. BbicokomoJieKky/JIsIpHbIE COeIUNHEHUSA

5.1 ‘ BricokoMoONEKyIspHBIE COEAUHEHUS 6 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f41837c
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jaejioB U TeM nudpoBLIe
Ne i/mn P Konrpouabubie IIpakTHueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 9 https://m.edsoo.ru/7f41837¢
sneMenToB [. 1. MenneneeBa
Crpoenne Bemectsa. MHOrooopasue
1.2 TPOCHHE BEHlecTs HOToobpasH 11 https://m.edsoo.ru/7f41837¢
BEIIECTB
1.3 XUMUYECKUE peakiuu 19 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 39
Pasnen 2. Heopranunyeckasi xumust
2.1 Hemertamibr 31 https://m.edsoo.ru/7f41837c¢
2.2 Mertamnsl 23 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 54
Paznea 3. Xumnd u :Ku3HL
Merto 0O3Ha . X
3.1 TOMBT TOSHARI B XHMUH. AHMUA 1 9 https://m.edsoo.ru/7f41837¢
JKU3HB
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,
MPEJCTaBICHHE O MHOT000pa3Hu
OPraHNYeCKUX COCTUHEHUHN

DIEeKTPOHHOE CTPOSHHUE aToMa Yriiepoaa
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOXXHOCTH aTOMa yriepoJia

Teopus cTpoCHHSI OPTraHUIECKUX
coenunenunit A. M. bytneposa

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

XHUMUYECKas CBSI3b B OPraHUYECKHUX
COeIMHEHHSIX. MexaHu3Mbl 00pa30BaHMs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3EH

https://m.edsoo.ru/7f41837¢c

Bunsl nzoMepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 3P (HEKTHI
B MOJIEKYJIaX OpPraHMYECKUX COEIMHEHUM

[IpencraBnenue o knaccudukanuu u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c
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Cucremarusanys 1 00001IeHUE 3HAHUMT 10O
TEME

https://m.edsoo.ru/7f41837¢c

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
dbopmyra, HOMEHKJIATypa U U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

https://m.edsoo.ru/7f41837¢c

10

11

dusnueckre 1 XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxoxnenue ankanoB B npupoje. CriocoOsl
MOJIy4YEHHUS U IPUMEHEHHUE aJIKaHOB

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

12

[ukmoankansl: oomas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJTyYEHHsI U IPUMEHEHHUE

https://m.edsoo.ru/7f41837¢c

13

Pemenue pacuéTHbIX 3a7ja4 Ha OIpEIEICHUE
MOJIEKYJISIPHON (pOpMYJIBI OPraHUYECKOI O
BELIECTBA I10 MaCCOBBIM JI0JISIM aTOMOB
JJIEMEHTOB, BXOSILUX B €70 COCTAB.
Cuctemaru3zanus 1 00001IeHNe 3HaHUH 110
TeMe

https://m.edsoo.ru/7f41837¢c

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKkTypHas ¥ LIUC-TPAHC-U30MEPUs
AJIKEHOB

https://m.edsoo.ru/71f41837¢c

15

dusndeckre U XUMUYECKHE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

https://m.edsoo.ru/7f41837¢c

16

CnocoObl MOJIYUCHUA U TPUMCHCHUC AJIKCHOB

https://m.edsoo.ru/7f41837¢
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[IpakTuyeckas pabora Ne 1 o Teme

17 "IlosryyeHue sTUiIeHA U U3YUYEHUE €T0 https://m.edsoo.ru/7f41837¢c
CBOMCTB"
Pemenne pacu€THbIX 3a7a4 Ha OIIPE/ICIICHUE

18 MOJICKYJISIPHOM (pOPMYJIIBI OPTaHUIECKOTO https://m.edsoo.ru/7f41837¢
BEILIECTBA
AJKaIueHbl: CONPSKEHHBIE,

19 HW30JIMPOBAHHbBIEC, KYMYJINPOBAHHBIE. https://m.edsoo.ru/7f41837¢c
OCo0EHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX hitps//m.cdsoo.rw/7f41837c
JTMEHOB

21 C1I0COBBI MOy HCHHS 1 MPUMCHCHHC https://m.edsoo.ru/7f41837¢
aJIKaJUEeHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as

22 (opwiy:1a, HOMHKIATYPa, SIICKTPOHHOC I https://m.edsoo.ru/7f41837¢
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYT,
¢u3nueckue cBoicTBa

23 XUMHUYECKHE CBOVCTBA AJIKHHOB https://m.edsoo.ru/7f41837¢

24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBS3b https://m.edsoo.ru/7f41837¢c

25 CTIOCOBRI MOy HCHHs  IpUMCHEHHe https://m.edsoo.ru/7f41837¢c
AIKWHOB

2% Pewenue 3aunaq: pPacy€ThI 110 YPABHEHUIO hitps://m.cdsoo.ru/7f4 1837
XUMUYECKON peaKuu

7 CucreMmaruzanys 1 0000IIeHe 3HAHNUI 110 hitps://m.cdsoo.rw/ 741837
TeMe
ApeHbI: TOMOJIOTHYECKUHN psijI, o01Iast

28 dhopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U https://m.edsoo.ru/7f41837¢

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII
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OeH30I1a ¥ TOJIyoIa, NX (PU3UIECKUe
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

29 https://m.edsoo.ru/7f41837¢
3aMeIleHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

30 MPUCOEUHEHNSI, OKACIEHUE TOMOJIOTOB https://m.edsoo.ru/7f41837¢
OeH3omna

31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA https://m.edsoo.ru/7f41837¢
Pemrenue pacu€THbIX 3a7a4 HAa ONIpeiesieHre

32 MOJICKYJISIPHON (pOPMYJITBI OPTaHUIECKOTO https://m.edsoo.ru/7f41837¢
BEILIECTBA

33 CriocoOsl MoNTy4eHus U IPUMEHEHUE apeHOB https://m.edsoo.ru/7f41837¢c
['eneTnveckast CBSI3b MEKIY Pa3InYHBIMHU

34 https://m.edsoo.ru/7f41837¢
KJIaCCaMHM YTJIEBOJOPOIOB
Pacuérel Mo ypaBHEHUSIM XUMUYECKUX

35 peakmuii. Cuctemartusaius u 00001IeHne https://m.edsoo.ru/7f41837¢
3HAHUM MO TEME

36 [Tpuponnsiii ra3. IlonyTHble HETAHBIE Ta3bl https://m.edsoo.ru/7f41837¢

37 KaMeHHEIi yroib  NPOJKTEI ero https://m.edsoo.ru/7f41837¢c
nepepadoTKu
Hed1b 1 cniocoOsI e€ nepepaboTKH.

38 [IpuMeHeHne npoayKToOB nepepadboTKu https://m.edsoo.ru/7f41837¢
HetH

39 ['eneTnueckas CBSI3b MEXKIY Pa3InYHBIMHU https://m.edsoo.rw/7#41837c
KJIaCCaMHU YTJIEBOJOPOOB
["ayioreHONnpPON3BOIHEIE YTJIEBOI0POIOB:

40 3JIEKTPOHHOE CTPOEHHUE; PEAKLINH 3aMEILECHUS https://m.edsoo.ru/7f41837c

rajJorcHa
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41

JeiicTBue menouei Ha
raJIoreHIpor3BOAHbIC. B3aumoeiicTBue
JUTAJIOTCHAJIKAHOB C MAaTHUEM M IIMHKOM

https://m.edsoo.ru/7f41837¢

42

43

44

45

CucreMaru3anus 1 0000IIeHHE 3HAHUI 110
pazzneny "YrieBonopoas”

KontposbHas paboTa mo teme
"YraeBonopoab"

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oO1iast popmyra,
CTpOCHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIATypa, KIaccupukanus, Guandeckue
CBOMCTBa

XHUMHUYECKHE CBOMCTBA NpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837¢c

46

47

48

Crioco0pl 1oJIy4eHUs U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATypa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOMCTB

MHoroaToMHbIE CIIMPTHBI: STUJICHTJIIMKOJIb U

TIIMLEPHH, UX (PU3NUecKre U XUMHUYECKUe
CBOMCTBA

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

49

CriocoObl MosTy4eHus U IpUMEHEHUe
MHOT'02TOMHBIX CITIUPTOB

https://m.edsoo.ru/7f41837¢c

50

51

DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
cBoiicTBa. TOKCHYHOCTH (peHOIIa

XuMuyeckue cBoiicTBa (heHoa

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

52

Crioco0bI mosTydeHust U IpuMeHeHue GeHona

https://m.edsoo.ru/7f41837¢
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53

[TpakTuyeckas padora Ne 2. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe
"Crnuptsl 1 heHOBI"

https://m.edsoo.ru/7f41837¢

54

55

56

Cucremaruzanys 1 00001IEHUE 3HAHUMT 10
TEME

Anbaeruibl M KETOHBI: 3JICKTPOHHOE
CTpOeHHE KapOOHUIILHOU IPYTIIbL;
TOMOJIOTHUYECKHUE psijibl, 00mas hopmyna,
M30MEepHUs U HOMEHKJIATypa

AJ'IB,Z[GFI/II[BI N KCTOHBI: (1)I/I3I/I‘ICCKI/IC
CBOﬁCTBa; pe€aKuuu IMMpuCOCANHCHUA

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

57

PeaKHI/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pCaKuu aJibJACTUA0B U KECTOHOB

https://m.edsoo.ru/7f41837¢c

58

59

Crioco6bl ToTy4YeHus albJACTUI0OB U KETOHOB
OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS UX
MOJIEKYT

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBoiicTBa

https://m.edsoo.ru/71f41837¢c

61

62

63

XHWMHYECKUE CBOMCTBA MTPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCIOTHL. MHOr00Opa3ue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKApPOOHOBBIX

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c
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KHCIIOT. HpeI[CTaBI/ITeJII/I BBICIIHUX
Kap6OHOBBIX KHCIIOT

64

65

[TonsaTHe 0 MPOU3BOAHBIX KaPOOHOBBIX
KHUCJIOT

CriocoObl MoJTy4eHus U IPUMEHEHUE
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

66

CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH P/,
obmast hopmyIia, U30MEpHsl U HOMEHKJIATypa

https://m.edsoo.ru/7f41837¢c

67

68

69

du3nyecKkne U XUMHUUECKIE CBOMCTBA
3¢upoB

Pewrenue pacu€THbIxX 3a7a4: 10 ypaBHEHUIO
XUMHUYECKON peaKkiluu, Ha ONpeeicHue
MOJIEKYJISIPHOHM (pOPMYIIBI OPraHUYECKOTO
BCIIECTBA

[TpakTrueckas padota Ne 3. Permenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBble kucioTsl. CiioxHbIe 3pupb"

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

70

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

https://m.edsoo.ru/71f41837¢c

71

72

73

Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTaTKHU HETMPEACIbHBIX JKUPHBIX KUCIIOT.
Kups! B npupone

MBpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHUCJIOT, uX Motouiee aencteue. [lonsarue o
cuHTeTHYeCKuX Motonux cpeactBax (CMC)

I'eneTnueckas CBA3b YIJIIeBoO4OpOaA0B U
KHUCJIOPOACOALCPKAIINX OPraHUICCKUX
BCIICCTB

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c
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Pacuérel 10 ypaBHEHUSAM XUMUYECKUX

74 . https://m.edsoo.ru/7f41837¢c
peakuuit

75 Cuctematu3zanys 1 0000IIeHUe 3HAHUH 110 hitps//m.cdsoo.rw/7f41837c
TeMe
OO61as xapakTepucTrUKa yIieBOI0B U

76 KJIacCU(UKAIKS YIIIEBOI0B (MOHO-, U~ U https://m.edsoo.ru/7f41837¢
MOJINCaXapu/Ibl)

77 Mounocaxapuabl: Gpu3MYECKre CBOMCTBA U hitps://m.cdsoo.ru/7f4 1837
HaxO0JICHUE B IIPUPOJIE

73 [IpumeHneHue riaroKo3bl, €€ 3HAYEHUE B hitps-//m.cdsoo.ru/ 741837
KU3HEIEATEIIbHOCTH OpraHn3Ma
Jucaxapuapl: caxapo3a, MajibTO3a U JIAKTO3a.

79 HaxoxaeHue B pupojie ¥ IPUMEHEHUE https://m.edsoo.ru/7f41837¢c
JMCaxapuI0B
[Tonucaxapuasl: CTpOEHUE MAaKPOMOJIEKYI,

80 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA, https://m.edsoo.ru/7f41837¢
MIPUMEHEHHE

81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/7f41837¢c
Pemrenue pacueTHbIX 3a7a4 Ha ONpeieNICHNE

82 JIOJIV BBIXO/IA TPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7f41837¢c
TEOPETUYECKU BO3ZMOKHOTO

23 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO hitps://m.cdsoo.ru/7f4 1837
pasneny
KonTponbhas pabota no teme

84 "Kucnopoacoaepxaniyue OpraHu4ecKue https://m.edsoo.ru/7f41837¢c

coenuaeHud"
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85

AMUHBL: KJIaccu(pUKaIys, CTpOCHNE
MOJIeKYJI, o01mas (popmyiia, usomepus,
HOMEHKJIaTypa U (pU3HuecKre CBOMCTBA

https://m.edsoo.ru/7f41837¢

86

87

88

XUMUYECKHEe CBOMCTBA anu(pPaTHIECKUX
aMUHOB

AHxnnuH: CTPOCHUE aHUJIMHA, 0COOEHHOCTH
XHMHYESCKHX CBOMCTB aHWJIMHA

Crioco05b1 MOJIYUCHUA U IPUMCHCHUC
aJ'II/I(baTI/I‘leCKI/IX adMHHOB

https://m.edsoo.ru/7f41837¢c

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

&9

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEepus,
¢busnveckue cBorcTBa. OTACIBHBIC
MIPEACTABUTENH 0.-AMHUHOKHUCIIOT

https://m.edsoo.ru/7f41837¢c

90

91

XUMUUYeCKre CBOMCTBA AMHMHOKHCIJIOT, UX
OHOJIOrMYECKO€E 3HaUEHHE aMUHOKHUCIIOT.
Cunre3 u TUApOJIn3 MEITUA0B

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

92

93

94

95

XUMHUYECKHAE CBOMCTBA OEIIKOB

A30Tcoz[ep>1<amne IreTCPpONUKIINICCKHC
COCIUHCHNA. HYKJ'ICI/IHOBI)IG KHUCJIOTBI:
COCTaB, CTPOCHUE U Ouojornyeckas POJib

ITpakTruyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"A30TcozeprKalIie OpraHndecKue
COEIMHEHUS "

ITpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 33/a4 10 TEME

https://m.edsoo.ru/71f41837¢c

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c
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"Pacrio3HaBaHne OpraHMYECKUX
coenuHeHun"

96

97

98

KonrponsHas pabora o teme
"A30TcoeprKalIie OpraHn4ecKue
coequHeHus"

OCHOBHBIE TIOHSTHSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH U
MCTOABI UX CUHTE3a —IIOJIMMEPU3alA U
IIOJIMKOHACHCCAI U

[Tnactmaccel. YTunmzanus u nepepadoTka
IUIACTHKA

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

99

DnacToMepbl: HaTypaJlbHbIM CUHTETHYECKHE
Kay4dyku. Pe3una

https://m.edsoo.ru/7f41837¢c

100

101

102

BousiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cunreTndeckue. [lonmmmepsl crieruaibHOro
HAa3HAYCHUS

ITpakTuyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 3371a4 110 TeEMe
"PacnioznaBaHue miacTMacc ¥ BOJIOKOH"

O06o0011eHre 1 cUCTeMaTH3aIHsI H3yYEHHOTO
Marepuaina 1o teme "BbIcCoKOMONeKyIsIpHbIe
coequHeHus"

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH

1 1 https://m.edsoo.ru/7f41837¢
aJIeMeHT. MI30TOoIEI
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB,

2 1 https://m.edsoo.ru/7141837¢
KBAHTOBBIE YUCIIA
Knaccudukanuus XMMHYECKUX 3JIEMEHTOB (S-,

3 ¢ ( 1 https://m.edsoo.ru/7f41837¢
p-, d-, f-a3emenTsI)
Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM

4 1 https://m.edsoo.ru/7f41837¢
opOuTaIIM
DNEeKTPOHHBIE KOH(PHUTYpAIIUKA aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo.ru/7f41837¢
COCTOSIHUH
DIIEKTPOHHBIE KOH(MUTYPALIMHA HOHOB.

6 P uryp 1 https://m.edsoo.ru/7f41837¢c
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u I[lepuoanueckas
cUCcTeEMa XUMHUeCKHX dieMeHToB 1. U.

7 I\,[ . 1 https://m.edsoo.ru/7f41837¢
MeneneeBa, CBs3b C COBPEMEHHOM TEOpHE
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHAYECKHUX DIIEMEHTOB U 00pa3yeMBbIX MU

8 pasy 1 https://m.edsoo.ru/7f41837¢

MPOCTHIX U CJIOKHBIX BEUIECTB MO TPYIIaM U
nepuojam
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Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

https://m.edsoo.ru/7f41837¢

10

Bunpr xumudeckoit cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKynsipHbie
B3aNMOICHCTBUSI

https://m.edsoo.ru/7f41837¢

11

12

BaneHTHOCTB M BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

13

BemectBa MOneKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJNIMYECKUX PEIIETOK U CBOWCTBA
BEILIECTB

https://m.edsoo.ru/7f41837¢c

14

[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIOUIHBIX pacTBOPax

https://m.edsoo.ru/71f41837¢c

15

16

HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBasi 10J11 pacCTBOPEHHOIO BeniecTna',
"MoJIIpHas KOHIIEHTpaus'"

https://m.edsoo.ru/7f41837¢

18

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

https://m.edsoo.ru/7f41837¢
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19

Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

https://m.edsoo.ru/7f41837¢

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMHUYECKUX
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

https://m.edsoo.ru/7f41837¢

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SJHEPIUU IIPH
XMMHYECKHUX PEaKLHAX

https://m.edsoo.ru/7f41837¢

22

23

TernoBbie 3G HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckre ypaBHEHHS

Beruucnenus mo YpaBHCHUAM XUMUYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus n xaTanns3aropbl

https://m.edsoo.ru/7141837¢c

25

26

27

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

ITpakTryeckas padora Ne 1 mo teme "Bnusnue

pa3nMYHbIX (JAKTOPOB HA CKOPOCTH
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKILIUH.
XHUMHYECKOE paBHOBECUE

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

28

[IpakTnueckas padora Ne 2 o reme "BnusiHue

pa3auyYHbIX (PAaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECUS"

https://m.edsoo.ru/7f41837¢c
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Dnektponutrueckas auccounanus. CuiabHbIe

29 1 ciabple AIeKTpoauThl. CTeneHb https://m.edsoo.ru/7f41837¢c
U CCOLIAIUU
Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bonopoausiit nokasarens (pH) https://m.edsoo.ru/7f41837¢
pacTBopa
I'maponu3 comeit. Peaknuu, nmpoTeKkaromuye B

31 ad t P B https://m.edsoo.ru/7f41837¢
pacTBOpax IMEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHuecKkue peakiuu B pacTBOpax https://m.edsoo.ru/7f41837¢c
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

33 B https://m.edsoo.ru/7f41837¢
Baxxneillne oKMCIUTEIN U BOCCTAHOBUTENIN
Mertoa 31eKTpOHHOTO (3JIEKTOHHO-MOHHOTO

34 g P ( ) https://m.edsoo.ru/7f41837¢
Oananca

35 DNEeKTPOIN3 PaCTBOPOB U PaCIIaBOB BEILECTB https://m.edsoo.ru/7f41837¢c

36 Pemenue 3amay pa3uvHBIX TUIIOB https://m.edsoo.ru/7f41837¢

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/7f41837¢c
Cucrematuzanusa 1 0000IIeHNEe 3HAHUH 110

38 " " https://m.edsoo.ru/7f41837¢
Teme " XUMHUYECKHE pEeaKInu
KonTponbHas pabota no Teme "Xumudeckue

39 P " P https://m.edsoo.ru/7f41837¢
peakiuu
[Tonoxenue Hemerauios B [lepuoanueckoit
CUCTEME XUMHUYECKUX 371eMeHToB /1. 1.

40 A https://m.edsoo.ru/7f41837¢
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS MX
aToMmoB. Pu3nYeCcKre CBOMCTBA HEMETAJIIOB
Annotponusi HeMeTauIoB (Ha IpUMeEpe

41 P ( PHMEP https://m.edsoo.ru/7f41837¢c

KHCIIOpoJia, cephl, hocdopa u yriepoaa)



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Bopopona: nmonyuenue, pundeckue u

42 . https://m.edsoo.ru/7f41837¢
XUMHUYECKUE CBOMCTBA. ['uipuibl
l"anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI

43 MOJTy9eHUsI, GU3HUECKUE U XUMUICCKHEC https://m.edsoo.ru/7f41837c
CBOMCTBa
lManorenoBonopoabl. Baxxkneiue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS https://m.edsoo.ru/7f41837¢
rajoreHOB
JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI

45 MOJy4eHUs rajnoreHos. [Ipumenenue https://m.edsoo.ru/7f41837¢c
rajoreHOB U UX COCIMHEHHI
[IpakTnueckas padora Ne 4. Pemenue

46 3KCIEPUMEHTAIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/7f41837¢
"["amorensr"
Kucnoponu: nabopaTopHble ¥ MPOMBIIIIIIEHHBIE
CHOCOOBI OTyUYeHUs], PU3NYECKUE U

47 . https://m.edsoo.ru/7f41837¢
xumudeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPOJIa U 030HA

48 Oxcuapl ¥ IEPOKCHUIBI https://m.edsoo.ru/7f41837¢

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/7f41837¢
Cepa: HaxOXJIeHHUE B PUPOJIE, CITOCOOBI

50 MoTy4eHus1, GU3NIECKUEe U XUMUIECKHE https://m.edsoo.ru/7f41837¢
CBOMCTBa

51 CepoBonopo, CyiabhuIbl https://m.edsoo.ru/7f41837¢

52 Kucaopozcoziepaliiie CoeHMHEHH Cepbi. https://m.edsoo.ru/7f41837¢

OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
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53

[TpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

https://m.edsoo.ru/7f41837¢

54

A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI
MOJTy9eHUsI, GU3HUECKUE U XUMUICCKIEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

https://m.edsoo.ru/7f41837¢

55

56

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[IpuMeHeHue a30Ta U €ro COeAMHEHUH.
A3oTHBIEC y10OpeHus

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

57

docdop: HaXOKIAEHUE B IPUPOJIE, CIOCOOBI
MOJTy4eHHsI, PU3MUCCKHE U XUMUYCECKHE
cBorictBa. Dochuasl u hochun

https://m.edsoo.ru/7f41837¢

58

59

Oxcunst hocdopa, pochopconepxarime
kucioTel. Comu pochopHOI KUCITOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopHbie ya1oOpeHus

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢

60

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 3aa4 1Mo TeMe "A30T u
docdop u ux coequHeHU"

https://m.edsoo.ru/7141837¢c

61

VYraepon: HaXoXKAEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

https://m.edsoo.ru/71f41837¢c

62

63

Oxcun yrinepona(Il), oxcun yrnepona(1V),
YroJibHasl KUCJI0Ta U €€ COJIUA

Pemenue 3amaq PAa3JINIHBIX TUIIOB

https://m.edsoo.ru/7f41837¢

https://m.edsoo.ru/7f41837¢
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Kpemuuii: Haxox1eHUE B MPUPOJIE, CIIOCOOBI

64 MoTy4YeHus1, (U3NICCKHUE U XUMUICCKHE https://m.edsoo.ru/7f41837¢c
CBOMCTBa
Oxcup kxpemuusa(1V), kpeMHUEBass KUCIIOTA,

65 A XP (IV), kp https://m.edsoo.ru/7f41837¢
CHJIMKATBI
IIpuMeHeHHE KPEMHHS U €T0 COCIMHCHUM.

66 P P g https://m.edsoo.ru/7f41837¢
Crekio, ero moyydeHue, BUAblI CTEKIIA

67 Pemenue 3a1a4 pa3iMyHbIX TUIIOB https://m.edsoo.ru/7f41837¢
CucreMaru3zanus 1 0000IIeHe 3HAHUI 110

68 " H " - https://m.edsoo.ru/7f41837¢
Teme "Hemertammbl

69 Kontponbnas padota no teme "Hemerambr" https://m.edsoo.ru/7f41837¢c
Amnanu3 pe3ylbTaToB KOHTPOJIBHOI PaOOTEHI,

70 pesy p p https://m.edsoo.ru/7f41837¢
KOppEeKLHsI OIHNO0K
[Tonoxxenue meramioB B [lepuoauyeckoit
CHCTEME XMMHUYECKUX IJICMECHTOB.

71 https://m.edsoo.ru/7f41837¢
Oco0eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI09eK aTOMOB METAJIJIOB
OOuue pusnueckre CBOMCTBA METAJIOB.

72 e ¢ https://m.edsoo.ru/7f41837¢
[IpumeHeHre METaIoB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion https://m.edsoo.ru/7f41837¢

74 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/7f41837¢c
DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI

75 MeTaioB. O0IIMe CrocoObl MOTyYeHuUs https://m.edsoo.ru/7f41837¢
METaJIJIOB
O6mas xapakrepucTuka MeTamuioB [A-rpymnmsl
[Tepuoanueckoil CUCTEMBI XUMHUYECKUX

76 https://m.edsoo.ru/7f41837¢

971eMEeHTOB. Harpuii 1 Kajuii: noiaydeHue,
¢dusnyeckre 1 XUMHUYECKHE CBOMCTBA,
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MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COETUHEHUN

OO6mas xapakrepucTuka MetamioB [1A-
rpymms! lleprpoauyeckon cucTemsl
XUMHYECKUX IJIEMEHTOB. Maruui u KajbLUi:

77 https://m.edsoo.ru/7f41837¢c
MoJTy4eHue, PU3NICCKUE U XUMUICCKIE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILIECTB U
UX COEOUHEHNN

78 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTPaHEHHS https://m.edsoo.ru/7f41837¢
AnroMuHui: onyyeHue, Gusndeckue u

79 - https://m.edsoo.ru/7f41837¢
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
AmdoTepHbIe CBOWCTBA OKCHA U THAPOKCHIA

80 AIIFOMUHUS, TUAPOKCOKOMIIIEKCHI AITFOMUHUS, https://m.edsoo.ru/7f41837¢
UX IPUMEHEHUE

81 Pemenue 3a1au pa3nuvHbIX TUIIOB https://m.edsoo.ru/7f41837¢
ITpakTryeckas pabora Ne 7. Pemenue

82 DKCIIEPUMEHTAJIBHBIX 3a1a4 [10 TEME https://m.edsoo.ru/7f41837¢
"MeTtauisl I1aBHBIX oarpymnm"
OO6mrast XxapakTepuCTUKa METAIIJIOB TTOOOYHBIX

83 nonrpynn (b-rpynm) Iepuoauueckoit https://m.edsoo.ru/7f41837¢
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U

84 . https://m.edsoo.ru/7f41837¢
€ro COeIMHEHHH, NX TPUMEHEHNE
Baxwuelimme coelMHEHN Maprasiia.

85 [TepmanranaT kayiusi, €ro OKUCIUTEIbHBIE https://m.edsoo.ru/7f41837¢

CBOMCTBA
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duznueckre 1 XUMUYECKHE CBOMCTBA JKejle3a

86 U ero coeauHenuil. [lonyyenve u npumeHenue https://m.edsoo.ru/7f41837¢c
CIUIaBOB KeJle3a

27 d?.mnqecxne I/IU XUMHUYECKUE CBOMCTBA MEIU U https://m.edsoo.rw/7f41837c
e€ COeIMHEHUM, UX TPUMEHEHUE
PuznyuecKne 1 XMMUYECKUE CBOMCTBA IUHKA U

88 €ro COCIMHEHUM, UX TPUMEHECHHUE. https://m.edsoo.ru/7f41837¢
['1apoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 J3KCIEPUMEHTAIBHBIX 33/a4 10 TEME https://m.edsoo.ru/7f41837¢
"MeTtasl TOOOYHBIX oArpym"”

90 Pemenue 3amnayu pa3nuvHbIX TUIIOB https://m.edsoo.ru/7f41837¢

01 O60061eHue u CI/ICTe'}VIaTI/ISaI_II/ISI M3YUYEHHOTO https://m.odsoo.r/7F41837c
Marepuaia mno teme "MeTaysr"

92 Kontposbnas padora mo teme "Meramibr" https://m.edsoo.ru/7f41837¢c

93 AHanus pe3yiabTaToB KOHTPOJIbHOM paboThI, hitps://m.edsoo.rw/7f41837c
KOppEeKIHsI OIINO0K
Ponpb xumun B o0ecrieueHuN yCTOMYHUBOTO

94 pa3BuTus 4yenoBeuecTBa. [loHATHE O HAYYHBIX https://m.edsoo.ru/7f41837¢c
MeTO/aX UCCIEA0BaHUs BEIIECTB
Hayunble npuHUHKITBI OpraHU3aluu

95 XUMHACCKOTO HPOHIBOCTRA. https://m.edsoo.ru/7f41837¢
[TpoMbIeHHbIe CIOCOOBI MOTYUYEHUS
BOKHEUILINX BEUIECTB

96 XHMITecoe 3arpssHeRHe Okpyxaiomeit https://m.edsoo.ru/7f41837¢c
Cpelibl ¥ €r0 MOCIECTBUS

97 XuMHs ¥ 37J0pOBbE YesIoBeKa. JIekapcTBeHHBIE hitps://m.edsoo.ruw/7f41837c

cpezcTBa
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Xumus muiy. Pois xuMun B o0ecrieueHun

98 . 1 https://m.edsoo.ru/7f41837¢
MUIIEBON O€30MacHOCTH

99 KocMmernueckne u naproMepHbIe CpeaCTBa. 1 hitps://m.cdsoo.ru/7f4 1837
BbriToBas xumust
XuMus B CTPOUTENILCTBE. BaxkHenime

100 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/7f41837¢c
MaTepuaibl

101 Xumus B CeNbCKOM X03siiicTBE. Opranndeckue 1 hitps://m.cdsoo.ru/7f41837c
1 MUHEpaJbHbIC yI00pEHUS

102 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 1 hitps://m.cdsoo.rw/7f41837c
TeMe

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 10 kmace. Yroyonennsni yposens. /['abpuensua O.C., Cnaako C.A.,
OctpoymoB N.I'., Axunonepuoe o6mectBo "U3narensctBo "lIpocsemenue"".
Xumus. 11 kmacc. Yrmy6nennsiid yposenb. /['abpuensu O.C., Cnagkos C.A.,
OctpoymoB W.I'., Axunonepuoe o6mectBo "U3narenscrBo "l[Ipocsemenue"".
Xumus. IlogroroBka k EID-2024. 30 TpeHHpPOBOYHBIX BapUaHTOB IO

nemoBepcun 2024 ropa./Jloponbkun B.H., bepexunas A.I'., @eBpanera B.A.,

H3narenbcTBO "JlernoH".
Xumus. EI'D-2024. 10-11-e knaccel. Temartudeckuil TpEHWHT. 3aJaHus
0a30BoroO 51 IMOBBIIIIEHHOT'O YPOBHEM CJIOKHOCTH./

Hopoubkun B.H., bepexnas A.l'., ®epanea B.A., U3gatensctBo "Jlernon".
Xumus. EI'D. 10-11-e kiaccel. 3aanusi BLICOKOTO YPOBHS CJIOKHOCTH. 1311, 9-
e, ucnp. u gon./ Hopoupkun B.H., bepexnas A.I'., ®eBpameBa B.A.,
HNznarenscTBo "Jlermon".

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Meroanueckoe mocobue. Xumua. 10 kmacc. VYriyOJIeHHBI  ypOBEHb.
/Tabpuensa O.C., Octpoymos WN.I'., AkunonepHoe o6miectBo "M3gaTenbcTBO
"IIpocBemienue"".

Mertonuueckoe mocobue. Xumusa. 11 kmacc. YrayOneHHBI YpOBEHb.
/Tabpuensa O.C., OctpoymoB WN.I'., AkninonepHoe ob6mectBo "M3marenbcTBo
"IIpocBemenue"".

Xumus. IlogroroBka k EID3-2024. 30 TpeHHpPOBOYHBIX BapUAHTOB 10

nemoBepcun 2024 roxa./Jlopoubkun B.H., bepexxnas A.I'., ®eppaneBa B.A.,

HUznareascTBO "JlernoH".
Xumusa. EI'D-2024. 10-11-e xnaccel. TemaTudecknidi TPEHUHT. 3aJaHUs
0a30BOTO u MOBBIILIEHHOTO YpOBHEM CJIOKHOCTH./

Hopoubkun B.H., bepexnasa A.l'., ®epanesa B.A., U3gaTenscTBo "Jlernon".
Xumus. EI'D. 10—11-e kiaccel. 3a1anusi BBICOKOTO YPOBHS CI0KHOCTH. U31. 9-
e, ucnp. u gomn./ [oponpkun B.H., bepexnas A.I'., ®eBpameBa B.A.,
HNznarensctBo "Jlernon".

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/71f41837¢
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