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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepabHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0O  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaqu3alus KOTOpoWh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

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



pacupenesieHne M CTPYKTYpHUpPOBAaHHME €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudpepeHIupoBaHHOTO OOYYEHHsSI Ha YpPOBHE CpEIHEro oO0IIiero oOpa3zoBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPeIHEro NpohecCHOHaIbHOr0 00pa30BaHus.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPEAEIEHHBIA MPOPUIIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa3oBaHus U3yUEHUE TTpeaMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMSI ITUX KYpPCOB B IpPOrpamMMe IO XHMHUHU 3a OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISIET COBOKYNHOCTb MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYeHHS MpeaMeTa oOecredeHa BO3MOXKHOCTD
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJAMHAMHKU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U PA3pPYILICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XMMUH NPH
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OIpeeaEHHOro npoguis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa A KJIacCOB XMMUKO-(PU3nYecKoro npodusis 00ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcs BO3MOKHOCTD 1715t 00J1ee 00CTOSITENBHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIENHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOT0 MPUMEHEHHS HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MartemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOH JAEATENBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUNA: O MaTepUaJIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN i OOBSICHEHUSA
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJIOTHYECKON 0€301aCHOCTH MOCIIEICTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUIsL TIPUOOPETEHUsS YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB H
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIEero oO0pa3oBaHUs NPH HU3yYEHUU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCICIOBAHUNA B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAbHBIX U TBOPUYECKHIX
CIIOCOOHOCTEM oOydaromuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OOmree yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS XUMHH Ha YTIIYOJICHHOM
YpOBHE cpeaHero oo1iero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbl THOPUIM3AIIMN AaTOMHBIX OpOUTANIeH yriaepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o0
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJiMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHME MOJEIEl MOJIEKYJ OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNEruAPUPOBAHUs, IUKIN3ALUN, TUPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpH AN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonmumepuszanus conpsKEHHbIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrue CBOWCTBA AJIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJuKalle, PEAKUWHW NPUCOECIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHi), pU(DOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccOB (0OecIiBeUMBaHHE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKOMJIeHUE ¢ koyutekiusaMu «HedpTte» u «Yromawy, ¢ odpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peaklnii Hykieo(puiIbHOro 3amenieHus. Jlelictere Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauectBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M apOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB >KUPOB, COAEPIKAIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pactBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHeHHe anudarthuueckux amMuHOB. l[loiydeHue aHwimMHaA U3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHnknarypa u uzomepusi. OTAeabHbIe IPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAlUY, OoOpa3oBaHWE TENTUIHOW CBSI3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

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



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TOJIMKOHICHCALIMS.

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

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

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

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

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

Pacuérnsle 3anaun.

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

MexnpeaMeTHbIe CBA3H.

Peanusanust MEXIpEeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBII (PakT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTE3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBL, HYKJIEHMHOBbIE KHUCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IWUTaHWI,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO IPYIIIIAM U ITIEpUOAaM. 3HaYECHHUE TEPUOANIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBsa3u. BopoponHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMIIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtaminoruaparsl.

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



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

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

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

OnekTponutuueckass auccorumanus. CuibHble U clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTENb. [IpolEecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oOKEHUE TEPOKCUAA BOJOPOJAa B TMPHUCYTCTBUU KaTAIM3aTOpa, MOMAEIU
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

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

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOJYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

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



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOIy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaoB B [lepuoguyeckoid cUCTEME XUMHUYECKHUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METaJIOB: TUAPOMETAIITYPIHUS, MIAPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

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

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

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



OOmasi xapakTepucTuka MeTaiioB noOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

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

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

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

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

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJIE, M3Y4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbD», B3aWMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aWMOJICHCTBUE THUIAPOKCUIOB AJTIOMUHHS U LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg © 300pOoBbe 4enoBeka. JlekapcTBeHHblie cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

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



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 UCIIOJIb30BAHUS MPENapaToB OBITOBON XMMHUH B TIOBCETHEBHOM KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHSITHM, MPUHATHIX B OTJEIbHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

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

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAEMbIE, TOIIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB, 3JIEKTPOHHAS
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeIMETa «XHUMHs» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKON JAEeSATEILHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TPAKTUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O MTEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

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

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

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1EHHOCTEH 3M0poBOro W 0Oe3omacHOro oOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

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

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

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

5) Tpy10BOI0 BOCIIMTAHMSI:

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

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

HWHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHUI0 Mpodeccuil pa3imyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccu U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

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

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO MPUPOIONIOJIb30BAHUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

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

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUs 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJNbTYypbl, B PEIICHUU [JIOOATBHBIX MpOoOsIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

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

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

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

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

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

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

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

yHUBEpCallbHble yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

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

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYecKUEe TeMCTBHUA:

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

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

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

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAaHUA W  IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padoTta ¢ uHpopMaLHeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIoTa U/ Wiin
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha yriayOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHWIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHU; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

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



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUMW: YCTAaHABIMBATh MPHUHAICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

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

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

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIUYHBIX TMPEACTABUTENCH Pa3IMYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOOKI €ro MEPepadoTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

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

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBHUS HA KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CleueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, H30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKAs,, BOJOPOJHAS),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMUYECKON pEAKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJAMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

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

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

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

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

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

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPhIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA);



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 1€IeC000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B TIOBCETHEBHOM JKU3HU,

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

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUYETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOAHOTO MOKAa3aTesisl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O COCTAaBa HEOPTraHMYECKUX BEILIECTB, OMPEIETICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJIIOJIEHUEM TpaBUJl 0€30IacHOro OOpalleHHs] C BEUIECTBAMU U JaOOPaTOPHBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
nocysol u j1abopatopHbIM OO0OpyJOBaHWEM, OOpaIleHUsT C BEIIeCTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUIECKYI0 HHPOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
Bubnnoteka LLOK
.htthttps://academy-
content.apkro.ru/lesson:/a9f3d191-
[Ipeamer opranndeckoit xumuu. Teopus S5e-4e24-ac-02-efbl6fad9f6a
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 8
M. ByTeposa https://lesson.edu.ru/04/10
ps://myschool.edu.ru/
Hroro no paszneny 8

Pazpnen 2. Yraesompopoabt

Bubnnoteka LLOK
.https://myschool.edu.ru/

https://academy-
5 content.apkro.ru/lesson:/a9f3d191-
S5e-4e24-ac-02-efbl6fa49f6a

[IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI,
[UKJIOATTKAHbI

2.1

https://lesson.edu.ru/04/10



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

2.2

HenpenenpHbie yriieBoa0pOIbI: aTKSHBI,
aJIKaJIMEHbI, aJKUHBI

14

Bubnnoteka LOK
.https://myschool.edu.ru/

https://academy-

content.apkro.ru/lesson:/a9f3d191-

5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

2.3

ApoMaTudeckue yrieBoJa0pobl (apeHsbl)

Bubnnoteka LOK
.https://myschool.edu.ru/

https://academy-

content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

2.4

2.5

[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB
U UX nepepadboTKa

["amoreHnpon3BOIHBIE YTIEBOIOPOIOB

Bubnunoteka LLOK
.https://myschool.edu.ru/

https://academy-

content.apkro.ru/lesson:/a9f3d191-
S5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

Bubnnoteka LLOK
.htthttps://academy-



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10
ps://myschool.edu.ru/

https://academy-
content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

Hroro no pazneny

35

Paznen 3. Kuciopoacoaep:kamnue opranndeckne coeJuHeHUust

Bubnunoteka LOK .https:
https://academy-
content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fad9f6a

3.1 Crnuptsl. @enon 11
https://lesson.edu.ru/04/10
//myschool.edu.ru/
Bubnunoteka LLOK
.https://myschool.edu.ru/
KapOoHUIbHBIE COSTUHEHUS: alTbICTHIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 https://academy-

Croxuble 3¢upbl. Kupsl

content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

Bubnnoteka LOK
.httphttps://academy-
content.apkro.ru/lesson:/a9f3d191-

5e-4e24-ac-02-efbl6fa49f6a

3.3 VriaeBonsl 9
https://lesson.edu.ru/04/10
s://myschool.edu.ru/
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
Bubnnoteka LLOK
.htthttps://academy-
content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12
https://lesson.edu.ru/04/10
ps://myschool.edu.ru/
Hroro no paszneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS
Bubnnoteka LLOK
5.1 BrIcOKOMOIEKYIIIpHBIE COETMHEHUS 6

.httpshttps://academy-



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

Hroro no pazneny

content.apkro.ru/lesson:/a9f3d191-

5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

://myschool.edu.ru/
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https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabneie IIpakTuuyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Bubnnoteka LOK
https://myscool.edu.ru/
Crpoenue atoma. [lepuoanueckuii
3akoH ¥ [lepmonmueckas cucreMma https://academy-
KOH U HOINYECKASA CUCTEM
1.1 pHOA Lu 9 content.apkro.ru/lesson:/a9f3d191-
XUMHYECKHX djieMeHToB J[. 1.
5e-4e24-ac-02-efbl6fa49f6a
Menneneena
https://lesson.edu.ru/04/10
Bubnunoteka LLOK
.https://myschool.edu.ru/
https://academy-
CTpoeHHe BEILECTBA. MHOr006pa3He Content.apkro.rU/lessonZ/agf3d191'
1.2 BEIIECTB 11 1 5e-4e24-ac-02-efbl6fad49f6a
https://lesson.edu.ru/04/10
Bubnnoteka LLOK
.httpshttps://academy-
13 XHAMUYECKHE PEaKIn 19 1 3 content.apkro.ru/lesson:/a9f3d191-

S5e-4e24-ac-02-efbl6fa49f6a



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

://myschool.edu.ru/

Uroro mo pazneny 39

Pasznen 2. Heopranuueckasi xumus
Bubnnoteka LOK
.https://myschool.edu.ru/
https://academy-

21 HeMeTamb 31 content.apkro.ru/lesson:/a9f3d191-
5e-4e24-ac-02-efbl6fa49f6a
https://lesson.edu.ru/04/10
Bubnnoteka LLOK
.httpshttps://academy-
content.apkro.ru/lesson:/a9f3d191-
S5e-4e24-ac-02-efbl6fa49f6a

2.2 MerTamnet 23
https://lesson.edu.ru/04/10
://myschool.edu.ru/

Hroro no paszneny 54
Pa3zpen 3. Xumus 1 ;Ku3HbL
31 Metoabl T03HaHUS B XUMUH. XUMUS 9 Bubnaunoteka LIOK

U )KHU3Hb

.htthttps://academy-



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a

Hroro no pazneny

content.apkro.ru/lesson:/a9f3d191-

5e-4e24-ac-02-efbl6fa49f6a

https://lesson.edu.ru/04/10

ps://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a
https://academy-content.apkro.ru/lesson:/a9f3d191-5e-4e24-ac-02-efbl6fa49f6a




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
0
Jlj;-n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue II/I[:;:CHHH :)I;I[()l;l:())]:;fenbﬂme
padoTbI padoThbI pecypest

[IpenMer 1 3HaYE€HKHE OPraHUYECKOMN

. XHMHUH, TIPEICTABICHHE O . 03,09 https://lesson.edu.ru/04/10
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I
DIEKTPOHHOE CTPOEHUE aToMa

) yrieposia (OCHOBHOE H BO3OYKIEHHOE . 06.09 https://lesson.edu.ru/04/10
cocrosiHus). BanenTHbie
BO3MO>KHOCTH aToma yriepoja
XnMHYeCKas CBSI3b B OPraHUYECKHUX

, coeTMHEHMsX. MexXaHm3MBI . 06,09 https://lesson.edu.ru/04/10
00pa30BaHUs KOBAJEHTHOMN CBS3H,
CrocoObl pa3pbiBa CBSA3EH

4 Teopust CTPOEHHS OPraHUIECKHX L 10.09 https://lesson.edu.ru/04/10
coenquHenuil A. M. byrneposa
Bunbl usomepun: cTpykTypHas,

5 IIPOCTPAHCTBEHHAS. JJIEKTPOHHBIE 1 13.09 https://lesson.edu.ru/04/10
3 EeKTH B MOJIEKYJIaX OpraHMYECKHX
COCIMHEHUN
[IpencraBnenue o KIacCUPUKANA U https://lesson.edu.ru/04/10

6 cucTeMaTn4iecKkast HOMEHKIIaTypa 1 16.09

(IUPAC) opraHn4eckux BeIIECTB




Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

17.09

https://lesson.edu.ru/04/10

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

20.09

https://lesson.edu.ru/04/10

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmras popmyina, HOMEHKIATypa U
U30MEPHSI, IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

32.09

https://lesson.edu.ru/04/10

10

11

12

13

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxnaeHnue ankaHoB B IIpupoac.
CriocoOsbl MNOJIY4YCHHA U IPUMCECHCHUC
AJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
MOJy4EeHHUs] U IPUMEHEHUE

Pemenne pacuéTHbIX 3a1a49 Ha
oTpezieNieHue MOJIEKYIIPHOM
(bopMyITBI OPraHUYECKOTO BEIIeCTBA
10 MacCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOIAIINX B €0 COCTaB.
Cucremarusanus 1 00001eHne
3HAaHUH 110 TEME

24.09

27.09

30.09

01.10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




14

15

AJKEHBI: TOMOJIOTHYECKHH PsijI,
obmas popmyiia, HOMEHKIIATYpa,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
cTpoenue Monekyi. CTpyKTypHas U
IUC-TPAHC-U30MEPUs AIIKEHOB

Du3nyecKre 1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHHKOBA

04.10

07.10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKCHOB

08.10

https://lesson.edu.ru/04/10

17

18

19

[TpakTiueckast pabota Ne 1 mo teme
"ITosrydyeHue 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenune pacu€tHbiX 3a1a4 Ha
ONpeIeJICHUE MOJIEKYJISIPHOI
(bopMyIbl OPraHUYECKOrO BELIECTBA

AJNKaMeHbl: CONpsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBAaHHEIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

11.10

14.10

15.10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIUEHOB

18.10

https://lesson.edu.ru/04/10

21

CrniocoObl MostydeHus U IpuMeHeHue
aJIKaJINCHOB

21.10

https://lesson.edu.ru/04/10

22

AJKUHBI: TOMOJIOTHYECKHH Psif,
obmas popmya, HOMEHKIATYpA,
AJIEKTPOHHOE M MIPOCTPAHCTBEHHOE

22.10

https://lesson.edu.ru/04/10




CTPOCHHUE MOJIEKYJ, PU3NIECKUE
CBOMCTBA

https://lesson.edu.ru/04/10

23 XUMHYECKHE CBONCTBA aJIKMHOB 15.10
KadecTBeHHBIE peaKIUK HA TPOHHYIO https://lesson.edu.ru/04/10
24 04.11
CBSI3b
Croco0blI OJTyYeH s U IPUMEHEHHE https://lesson.edu.ru/04/10
25 05.11
AIKUHOB
Pelltenue 3a/1a4: Pacu&Thl 110 https://lesson.edu.ru/04/10
26 ' 08.11
YPaBHEHUIO XUMUYECKOU PEeaKIII
, CrcTeMaTH3amus 1 0Gobmenye https://lesson.edu.ru/04/10
7 11.11
3HaHUM 10 TEME
ApeHbI: TOMOJIOTUYECKUH PsiJl, 00IIast
dbopmysa, HOMEHKIATypa. https://lesson.edu.ru/04/10
28 DNEKTPOHHOE U TPOCTPAHCTBEHHOE 12.11
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJTyoJ1a, X (PU3HYECKUE CBOMCTBA
29 XHUMHUYECKUE CBOICTBA aPEHOB: https://lesson.edu.ru/04/10
15.11
peaKuy 3aMeIICHHS
XUMHYECKUE CBOWCTBA apEHOB: https://lesson.edu.ru/04/10
30 peakuuu NPUCOCANHCHHU, OKUCIICHUE 18.11
TOMOJIOTOB OeH30I1a
31 Oco6EeHHOCTH XUMUYECKUX CBOHCTB 1911 https://lesson.edu.ru/04/10

CTHpOJIA




32

Pemenne pacu€THbIX 3aa4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(opMyIIbl OPraHMYECKOIO BEIEeCTBa

2211

https://lesson.edu.ru/04/10

33

CriocoObI mostyueHus 1 IPUMEHEHNE
apeHOB

25.11

https://lesson.edu.ru/04/10

34

35

36

['enernueckas cBsi3b MEKIY
pa3JIMYHBIMU KJIacCaMU
YTJIEBOAOPOIOB

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEaKIUi.
Cucremarusanus U 00001IeHne
3HAHHH 10 TEME

[Ipupoansrii ras. [lonyTHbie
He(TSAHBIC Ta3bl

26.11

29.11

02.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

37

KameHnHbIi1 yrosb 1 IpOIyKThI €70
nepepadoTKu

03.12

https://lesson.edu.ru/04/10

38

Hed1p 1 ciocoOw1 €€ mepepadoTKu.
[IprMeHeHnne npoayKTOB
nepepaboTku HepTH

06.12

https://lesson.edu.ru/04/10

39

40

['eHeTHUECKAs CBS3b MEXKITY
PAa3IMYHBIMHA KJIacCaMU
YTIJIEBOAOPOIOB
l"anoreHonpoun3BoIHBIE
YTIJIEBOJIOPOAOB: SIEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIICHUS
rajoreHa

09.12

10.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




41

JleiicTBue 11e04uei Ha
raJOreHIPOU3BOIHBIC.
Bs3auMoaeiicTBue qUTraloreHaIKaHOB
C MarHueM U NUHKOM

13.12

https://lesson.edu.ru/04/10

42

CucremaTtu3zanus u 0000IIeHHE
3HaHUM 1o pazneny "YrieBoaopos"

16.12

https://lesson.edu.ru/04/10

43

44

KonTtponsnast padora Nel o reme
"VrneBonopoast"

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHUH psifl, o0Ias
dbopMyIa, CTpPOCHHE MOJICKYT,
U30MepUsi, HOMECHKIIATYa,
Kinaccupukanus, pusmaeckue
CBOMCTBA

17.12

20.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

45

46

47

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObI nostyueHus ¥ IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

[TpocTthie 3¢upbl: HOMEHKIATYpa U
U30MepHsl, 0COOEHHOCTH (PU3MUECKUX
Y XUMHUYECKUX CBONCTB

23.12

24.12

27.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

48

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U TJIMLEPUH, UX
¢u3nueckre 1 XMMUYECKHE CBOWCTBA

08.01

https://lesson.edu.ru/04/10

49

CrniocoOblI nosty4eHus U IpUMeHEeHne
MHOTOAQTOMHBIX CITHPTOB

10.01

https://lesson.edu.ru/04/10




DeHOoII: CTPOCHUE MOJIEKYJIBI,

https://lesson.edu.ru/04/10

50 buszndeckue cBoicTBa. TOKCHIHOCTD 13.01

denona

https://lesson.edu.ru/04/10

51 XuMHYECKue CBOMCTBA (heHOoIa 14.01

CrocoObI TOJTyYeH st U IPUMEHEHHE https://lesson.edu.ru/04/10
52 17.01

denona

[TpakTuueckast paborta Ne 2. Pemenue https://lesson.edu.ru/04/10
53 9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 20.01

"CrnupTtsl U eHoIbl"

Cucrtemaruzanus 1 06001eHNe https://lesson.edu.ru/04/10
54 5 21.01

3HAHUI TTO0 TeMe

AnbAETUIBI U KETOHBI: 3JIEKTPOHHOE
55 CTpOEHHME KapGOHHMILHOMN TPYTITH, 2101 https://lesson.edu.ru/04/10

TOMOJIOTHUECKHE PSI/IbI, 001Iast '

dbopMmyna, u3oMepusi U HOMEHKIIaTypa
56 ATBIErusl U KETOHBL: (pU3HIECKUe 5701 https://lesson.edu.ru/04/10

CBOICTBA; peaKIy IPUCOCTUHCHUS '
57 Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE 58,01 https://lesson.edu.ru/04/10

pEeaKIUU aJIbJICTHIOB M KETOHOB '

CnocoObl MONYYEHNs albAETHIOB 1 https://lesson.edu.ru/04/10
58 31.01

KETOHOB

OnHOOCHOBHBIE NPE/IETBHBIE https://lesson.edu.ru/04/10
59 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH 03.02

CTPOCHUS UX MOJICKYJI




60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (DU3UYECKUE
CBOMCTBA

04.02

https://lesson.edu.ru/04/10

61

XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

07.02

https://lesson.edu.ru/04/10

62

63

64

65

OcoOEHHOCTH CBOMCTB MYPaBbHHOM
KHCIOTEL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOICTB:
HENpPEeEeIbHBIX U aPOMATHUYECKHX
KapOOHOBBIX, JTUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

CriocoObI nostyueHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

10.02

11.02

14.02

17.02

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

66

CrnoxHbIe Y()HUPHI: TOMOJIOTHYECKUN
psa, obmias popmyna, U3oMepus U
HOMEHKJIaTypa

18.02

https://lesson.edu.ru/04/10

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

21.02

https://lesson.edu.ru/04/10

68

Pemenue pacu€THbIx 3a1a4: 1o
YpPaBHEHUIO XUMUYECKOW PEaKIMU, HA

24.02

https://lesson.edu.ru/04/10




OIIPEEICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOIO BEIEeCTBa

69

[IpakTuueckas padora Ne 3. Pemenue
SKCHICPUMCHTAJILHBIX 3a/la4d 110 TCMC
"KapOoHoBsie KuCIOThI. CIOKHBIE

a¢upsr"

25.02

https://lesson.edu.ru/04/10

70

71

72

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOUCTBA (TUAPOIU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTATKH HETpeIeIbHbIX
JKUPHBIX KUCTOT. JKupsl B mpupoje

Mplja KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, KX MOIOIIEE
neiicrue. [ToHSITHE O CHHTETHYECKUX
moromux cpeactsax (CMC)

28.02

03.03

04.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

73

['enetnueckas cBsA3b YIiIeBOJAOPOIOB
1 KHCIIOPOJCOAEepKAIINX
OpPraHUYECKUX BEIECTB

07.03

https://lesson.edu.ru/04/10

74

Pacuérel no ypaBHEHUsIM
XUMUYECKHUX PEaKLni

10.03

https://lesson.edu.ru/04/10

75

76

77

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OO11ast XapakTepUCTHKA YTIEBOJOB U
KJaccu(uKanus yriaieBoaoB (MOHO-,
JIM- ¥ TIOJIMCaXapH/Ibl)

Momnocaxapupsl: puznyecKkue
CBOICTBA U HaXOXACHHUE B IPUPOJIE

11.03

14.03

17.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



78

[Ipumenenue ritoKo3sl, €€ 3HaUeHNE
B KU3HEAESITEIbHOCTH OpraHu3Ma

18.03

https://lesson.edu.ru/04/10

79

80

81

Jucaxapupl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoe u
IPUMEHEHUE AUCAXaPUIOB
[Tonucaxapuabl: cTpoeHue

MaKpOMOJICKYII, (bHSI/I‘IeCKI/IC u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHEC

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

21.03

31.03

01.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

82

Pemenne pacdeTHsIX 3a/1a4 HA
OIIpECIICHUE TOJIHA BBIXOAA IPOLYKTa
peaKuuyu OT TEOPETHUECKU
BO3MO>KHOI'O

04.04

https://lesson.edu.ru/04/10

83

Cucremarusanusa 1 00001eHne
3HaHUH 10 pa3zeny

07.04

https://lesson.edu.ru/04/10

84

85

86

Konrtponsnas padora Ne2 o treme
"Kucnopoacoaepxarniue
OpraHMYEeCKHEe COeTUHEHUS "
AMUHBL: KTaccUpUKaIHs, CTPOSHUE
MoJieKy1, o0mias popmyina,
U30MepHsl, HOMEHKJIaTypa 1
¢duznyeckue cBoicTBa

XUMHYECKHE CBOMCTBA
anmudaTUIeCcKuX aMHHOB

08.04

11.04

14.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



87

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKIX CBOWCTB
aHWJIMHA

15.04

https://lesson.edu.ru/04/10

88

CriocoO0blI MoTydeHUs U IPUMEHEHUE
anmu(aTHIeCKUX aMHHOB

18.04

https://lesson.edu.ru/04/10

89

90

91

92

AMUHOKHUCIIOTHI: HOMEHKJIATypa u
u30Mepusi, (PU3NYecKre CBOMCTRA.
OTnenbHbIE MPEICTABUTENH Ol
AMHHOKHUCIIOT

XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,
uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3
NENTH/IOB

benku kak npupoiHbIe NOIUMEPSI;
CTPYKTYpbI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

21.04

22.04

25.04

28.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

93

A3zoTcoaepkaiue
FCTepOHI/IKJ'H/I‘IGCKI/IC COCANHCHUAA.
HykenHoBbIe KHCIIOTHI: COCTaB,
CTpOeHHE U OHoJIoTHYECKas poJib

29.04

https://lesson.edu.ru/04/10

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
"A30TcoeprKale OpraHnYeCKue
coeauHeHHS"

02.05

https://lesson.edu.ru/04/10

95

[TpakTiueckast paborta Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME

05.05

https://lesson.edu.ru/04/10




"Pacnio3HaBaHUE OPraHUYECKUX
coenuHeHun"

96

97

98

99

KonTtponsnast padora Ne3 o treme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIE TIOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCMHEHHUN 1
METOABI UX CUHTEC3a —
MnoJIMMEpur3alnAa 1 NOJUKOHACHCAI A

IInactmaccel. YTunmsanusa u
nepepaboTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKUE KayuyKu. Pe3una

06.05

12.05

13.05

16.05

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

100

BonokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
[TomuMeps! cienManbHOTO
Ha3HAYCHUS

19.05

https://lesson.edu.ru/04/10

101

[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Pacmo3HaBanue macTMacc u
BOJIOKOH"

20.05

https://lesson.edu.ru/04/10

102

O00011eHNEe U CUCTEMATU3ALIS
M3yYEHHOTO MaTepHasa 1o TemMe
"BBICOKOMOJIEKYIISIpHBIE
coenuuenus"

23.05

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

. Atom. COCTaB ATOMHBIX SIED. . 03,09 https://lesson.edu.ru/04/10
XuMuueckun diieMeHT. M30Tonbl '

5 CtpoeHue 3JIeKTPOHHBIX 00010UeK 1 04.09 https://lesson.edu.ru/04/10
aTOMOB, KBAHTOBBIE YHCIIa '

; KitaccHbuKaIis XUMHIECKHX . 05.09 https://lesson.edu.ru/04/10
3JIEMEHTOB (S-, p-, d-, f-a;memenThI) )

4 PacnpeieneHne 2IeKTPOHOB IO 1 10.09 https://lesson.edu.ru/04/10
aTOMHBIM OpOUTAIISIM ’

5 3JIEMEHTOB B OCHOBHOM H 1 11.09
BO30YX/IEHHOM COCTOSTHUU

5 DNeKTPOHHBIE KOH(UTYpAIH HOHOB. 1 12.09 https://lesson.edu.ru/04/10
DNeKTpOOTPULIATETbHOCTh '
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX https://lesson.edu.ru/04/10

7 anemenTtoB JI. 1. Menpeneena, cBsi3b C 1 17.09

COBPEMEHHOU TeOpUel CTPOCHMS
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHAYECKHX 3JICMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB 10 TPYIIaM U TIepruoIam

18.09

https://lesson.edu.

ru/04/10

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

19.09

https://lesson.edu.

ru/04/10

10

Buapl xumMudeckoit cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMOIEKyIIpHBbIE B3aUMOICHCTBHS

24.09

https://lesson.edu.

ru/04/10

11

12

13

14

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUUYECKUM CTPOCHHEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKIJIATypa

BemectBa MOJICKYIISIDHOTO U
HEMOJICKYJISIPHOTO CTPOCHUH. Tumbr
KPpUCTAJUINYCCKUX PCUICTOK U
CBOMCTBA BEIIECTB

IloHsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencraBieHne 0 KOJIIOUIHBIX
pacTBopax

25.09

26.09

01.10

02.10

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/04/10

ru/04/10

ru/04/10

ru/04/10

15

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

03.10

https://lesson.edu.

ru/04/10



16

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOpPOB

08.10

https://lesson.edu.ru/04/10

17

Pemrenue 3amay ¢ HCIOJIB30BAaHUEM
OOHATHUH '"MaccoBas I0JIA
nn

pacTBOpEHHOTO BellecTBa', "MoJapHast
KOHIIeHTpauus"

09.10

https://lesson.edu.ru/04/10

18

19

20

21

22

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX BEUICCTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME

KonTponbHas paboTa no Temam
"Ctpoenue atoma. [lepuognueckuii
3akoH u [lepuoanueckas cuctema
XAMUYECKUX deMeHToB /1. 1.
Menneneesa", "CtpoeHue BeliecTna.
MHoroo6pasue BermiecTs"

Knaccuukanus XuMU4ecKux peakiun
B HEOPraHMUYECKOW U OpraHMYecKon
XUMHUU. 3aKOH COXPaHEHHsI MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
MIpEeBpaIeHHs SHEPTHH TIPH
XUMHAYECKHX PEaKIUsIX

TemnoBbie 3G HEKTH XUMUYECKUX

peakuuii. Tepmoxummuyeckne
YpaBHEHUSA

10.10

15.10

16.10

17.10

22.10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




23

Beluucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEAKLUN 1
TEPMOXUMHUYECKUM YPABHCHUAM

23.10

https://lesson.edu.ru/04/10

24

CKopocTh XMMHUYECKOH peakuuu, eé

3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.

Karanus u xaranusaropsl

24.10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

27

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

[IpakTuueckas pa6ora Ne 1 mo Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiun"

OObpaTtumbie U HEOOPATUMBIE PEAKIIUU.
XUMUYECKOE paBHOBECHE

05.11

06.11

07.11

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

28

[IpakTnueckast padora Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
I0JIO)KEHUE XUMHUYECKOTO
paBHOBECHS"

12.11

https://lesson.edu.ru/04/10

29

DNEKTPOTUTHYECKAS JUCCOIUAITHS.
CuiibHBIE U CJ1a0bIe DJIEKTPOJIHUTHI.
Crenens auccolanum

13.11

https://lesson.edu.ru/04/10

30

31

HNonnoe npousseaenue Boabsl. Cpena
BOJIHBIX PacTBOPOB. BogopoiHbIN
nokazatensb (pH) pactBopa
I'mpaponns coneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
3JIEKTPOJIUTOB

14.11

19.11

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




[IpakTnueckas padora Ne 3 o Teme

https://lesson.edu.ru/04/10

32 "XHUMHYECKHE PEAKIIUU B PaCTBOPAxX 20.11

3JIEKTPOJIUTOB"

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC https://lesson.edu.ru/04/10
33 peaknuu. BaxHelme OKHCIUTENN U 21.10

BOCCTaHOBUTEIIH
34 MeTo1 S1EeKTPOHHOTrO (371€KTOHHO- 2611 https://lesson.edu.ru/04/10

HOHHOT0) OajaHca '

DIIEKTPOJIN3 PACTBOPOB U PACIIIIABOB https://lesson.edu.ru/04/10
35 27.11

BEIIECTB

https://lesson.edu.ru/04/10
36 Pemenue 3a1a4 pa3inyHbIX TUIIOB 28.11
https://lesson.edu.ru/04/10

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 28.11

Cucremaru3anus 1 0000IIeHIE https://lesson.edu.ru/04/10
38 3HAHUU 110 TeMe "XUMUIeCKue 04.12

peaxkuun"
39 KonrtponsHas padora Nel no reme 05.12 https://lesson.edu.ru/04/10

"Xumuueckue peakuuu" '

[Tono)xeHne HEMETAIIIOB B

[Teproanaeckoit cucTeMe XMMHYECKUX https://lesson.edu.ru/04/10
40 snemenToB J[. . Menneneesa u 10.12

O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusznueckue cBOIICTBA HEMETAIJIOB




41

AnnoTpomnusi HeMeTaJlIoB (Ha mpuMmepe
KHCJIOpoJia, cepbl, hocdhopa u
yriiepoa)

11.12

https://lesson.edu.ru/04/10

42

Bogopon: nonmyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'nIpuibl

12.12

https://lesson.edu.ru/04/10

43

44

45

["anoreHsl: HAXOXKJCHUE B IPUPOJIE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

l"anorenoBonopoabl. Baxxkneiue
KHUCJIOPOJICOAEpKAIINE COSTUHECHUS
raJoreHOB

JlaGopaTopHble U TPOMBIIIICHHBIS
CHOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHne rajoreHoB U UX
COCTUHEHUN

17.12

18.12

19.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

46

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 3a7a4 110 TeMe
"T"a;morensr"

24.12

https://lesson.edu.ru/04/10

47

Kucnopon: nabopatopusie u
MIPOMBIIIJIEHHBIE CIIOCOOBI MOJTYUYEeHHUS,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA.
O3on. [Ipumenenue kuciopoaa u
030Ha

25.12

https://lesson.edu.ru/04/10

48

OKcuIbl ¥ TEPOKCHUIBI

26.12

https://lesson.edu.ru/04/10

49

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

08.01

https://lesson.edu.ru/04/10




50

Cepa: Hax0XJIeHUE B PUPOJIE,
CIocoOBI MOoJTydeHus, Pu3nyeckKue u
XUMHAYECKHE CBOWCTBA

09.01

https://lesson.edu.ru/04/10

51

CepoBoniopo, cyabhuabt

14.01

https://lesson.edu.ru/04/10

52

53

54

Kucnopoaconepsxaiiye coeqHEHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Cepa u eé coequHeHus"

A30T: HAXO0XKJICHHUE B TIPUPOJIC,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XHMMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUBI

15.01

16.01

21.01

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

55

Kucnopoaconepxamme coefuHeHUS
azora. OcoOOEHHOCTH CBOMCTB a30THOH
KHUCJIOTEI

22.01

https://lesson.edu.ru/04/10

56

[IpumeHneHue a30Ta U €ro COeIMHEHUH.
A30THBIE y10OpEHUS

23.01

https://lesson.edu.ru/04/10

57

58

docdop: HaxokKAEHUE B IPUPO/IE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XuMHueckue cBoiicrBa. @ocuapl u
bochun

Oxcunst hocdopa,
docdopconepxkarire kucaoTsl. Conu
(hochopHOIT KUCTOTHI

28.01

29.01

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




[Tpumenenue pocdopa u ero

https://lesson.edu.ru/04/10

59 o 30.01

coenunennii. Dochopubie ynoopeHus

I[IpaxkTuyeckas padora Ne 6. Pemenue https://lesson.edu.ru/04/10
60 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 04.02

"A30T u pochop u ux coenuHeHH"

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
61 QJJIOTPOITHBIE MOIU(UKAIINH; 05.02 https://lesson.edu.ru/04/10

(du3HUeCcCKre U XUMHUYIECKUE CBOKCTBRA, '

MIPUMCHCHUE

Oxcun yrnepoaa(ll), oxcun https://lesson.edu.ru/04/10
62 yraepoaa(lV), yroneHas kucnora u eé 06.02

COJIH

https://lesson.edu.ru/04/10

63 Pemenue 3aau pa3nMyHbIX TUIIOB 11.02

Kpemuuii: HaX0X1€HUE B IPUPOJIE, https://lesson.edu.ru/04/10
64 CocoObI NOTY4YEHHUs, PU3NUECKUE U 12.02

XUMHYECKHE CBOICTBA
65 Oxcun kpemuus(V), Kpemuuesas 0o https://lesson.edu.ru/04/10

KHCJI0Ta, CUITNKATEI '

IIpumeHeHne KPEeMHUSI ¥ ero https://lesson.edu.ru/04/10
66 coequHeHmi. CTEKII0, €ro MoJIyueHue, 18.12

BH/JIBI CTEKJIA

https://lesson.edu.ru/04/10

67 Pelrenne 3ana4 pa3iavuyHbIX TUIIOB 19.02
68 CucremaTu3zanus 1 00001IeHNE 20.02 https://lesson.edu.ru/04/10

3ganui mo reMe "Hemeramier"




69

KontponsHast padora Ne2 o reme
"HemeTtansr"

25.02

https://lesson.edu.ru/04/10

70

71

72

73

AHau3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHNOOK

ITonoxeHnre METAIJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemMeHTOB. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

OO6mue puznueckre CBOMCTBA

MmeTtaiioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

CmaBsl MetasuioB. Kopposust
METaJJIOB

26.02

27.02

04.03

05.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

74

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

06.03

https://lesson.edu.ru/04/10

75

76

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui Metaios. O6mue
CIIOCOOBI MOTYYEHHS] METAJIOB

OOm1as xapakTepucTika MetauioB |A-
rpynisl [lepronndeckoit cuctemMbl
XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJIMii: ToNTydeHne, pu3nuecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTMHEHHUN

11.03

12.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



77

78

OO01mas xapakTepucTHKa METaJJIOB
IHA-rpynms! [Tepuoanyueckoi cucTeMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUI: oJy4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHECHUN

JKECTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

13.03

18.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

79

ANOMHUHU: TOTydeHue, Gu3ndecKue
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

19.03

https://lesson.edu.ru/04/10

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTIOMHUHMS,
TUAPOKCOKOMIUIEKCHI aTFOMHUHMS, UX
IIPUMEHEHHE

20.03

https://lesson.edu.ru/04/10

81

82

83

84

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaJisl IIIaBHBIX MOArpynn”

OO1m1ast xapakTepUCTHKa METAJIIOB
no0ouHbIX noarpymn (b-rpymm)
Ilepuonnyeckoii cucTemMbl
XUMHUYECKHX 3JIEMEHTOB

Pu3nyecKre 1 XUMHYECKHE CBOMCTBA

Xpoma U €ro COGHHHCHHﬁ, ux
MMPUMCHCHUC

01.04

02.04

03.04

08.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHnranar xanus, ero
OKHCJIUTENbHBIE CBOMCTBA

09.04

https://lesson.edu.ru/04/10

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
xKenes3a u ero coennHeHui. llomydenue
Y IPUMEHEHUE CIUIABOB XKEJIE3a

10.04

https://lesson.edu.ru/04/10

87

88

89

dusnueckre U XUMHUYECKHUE CBOMCTBA
MEIU U €€ COeIMHCHUM, UX
MIPUMEHEHHE

duszndyeckre ¥ XMMHUUECKHE CBOMCTBA
IIMHKA ¥ €r0 COSIUHEHUH, UX
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI
IMUHKA

[IpakTuueckas pabora Ne 8. Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaibl TOOOYHBIX OArpyHH"”

15.04

16.04

17.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

90

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

22.04

https://lesson.edu.ru/04/10

91

O000I1IEHNE U CUCTEMATHU3AIIIS
M3YYCHHOTO MaTepHaa Imo TeMe
"Merayuer"

23.04

https://lesson.edu.ru/04/10

92

93

94

KonTponbnas padora Ne3 no teme
"Metaibt"

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

Ponp xumnu B o0ecrieueHun
}/CTOI\/'I‘{I/IBOFO Pa3BUTHA YCIIOBCUYCCTBA.

24.04

29.04

30.04

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



IlonsTue o Hay4YHBIX MCTOOaX
Hucciacag0BaHus BEIIECTB

HaquHe MPUHOMUIIBI OPraHu3aluu
XUMHYCCKOI'O IMMPOU3BOJACTBA.

https://lesson.edu.ru/04/10

95 1 06.05

[TpombIIITIEHHBIE CITOCOOBI MOTYYEHHS

Ba)XKHEHUIIINX BEIIECTB

XHUMHYECKOE 3arps3HEHHE https://lesson.edu.ru/04/10
96 OKpYKaroIIel Cpe/Ibl U €ro 1 07.05

MOCTICICTBUS

XUMHSL U 370DOBbE YETOBEKA. https://lesson.edu.ru/04/10
97 1 08.05

JlexapcTBEHHBIE CpEICTBA

XuMust mHmy. Pons XuMuH B https://lesson.edu.ru/04/10
98 ' 1 13.05

o0ecrieueHny MUIIeBOH 6e30MacHOCTH
99 KocmeTnueckue u nap(roMepHbIe L 14.05 hitps://lesson.edu.ru/04/10

cpencTra. beiroBas xumust )

XuMmus B CTPOUTENBCTBE. BaxkHenme https://lesson.edu.ru/04/10
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE 1 15.05

MaTepuabl

XUMUS B CEJILCKOM XO3SMCTBE. https://lesson.edu.ru/04/10
101 Oprannueckrie 1 MUHEPAIILHBIE 1 20.05

ynoOpeHust

https://lesson.edu.ru/04/10

Cuctemaru3zanus u o0o0meHne
102 HaTian H 1 21.05

3HAHUU TIO TeMe

OBIIEE KOJIMYECTBO YACOB I1O 102 4

[MPOT'PAMME
LUMDPOBbIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU




1.0tkpsIThI KOJTIek: Xumus http://college.ru/himiya/

2. Bce miis yuntens xumun - http://him.1september.ru

3. Bupryansnas Xumuueckas Illkona http://him-school.ru

4. Xumus v xu3Hb — XX| BeK: HaydHO-TIOMYJISIPHBIHA KypHan http://www.hij.ru

5. Enunas komnekius LIOP: [IpenmeTnas komnexust « Xumusi» http://school-collection.edu.ru/collection/chemistry
6.https://edsoo.ru/rabochie-progammy/



http://college.ru/himiya/
http://him.1september.ru/
http://him-school.ru/
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