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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa mo XMMHU Ha YPOBHE CpeaHEro odimero odpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIn3yIonmX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaliyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIIUyME, a TaKxkKe s
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

e yCTaHaBIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpesneNeHue W CTPYKTYpHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

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

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-TIO3HABATENbHBIX JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMme MO XUMHH MPEAYCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISIOIIEH COAEpKAHMUSI Y4YEOHOro mpeaMeTra «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIUIyOJIeHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAEAEHHBI MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMbl CPEIHETO 00IIeT0 00pa30BaHUs U3yUCHUE TIpeaAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBaHHE Yy HHX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JeATETbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOMU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISE€T COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpPENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE H3YYEeHHs MpeaMeTa oOecredyeHa BO3MOXHOCTH
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiayOJIeHUs IPeICTaBICHUI O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUui AOMOIHSIETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMUM pU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP KaHKE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHW)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYEcKoro npoduiisa 00ab110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonoruueckoro npoduiast OoNbIINI yAeNbHbIM Bec OyneT UMEeTh OpraHudeckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHS HAYUHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
peaMETHbIX obnacteil «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJSETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B oOOeCreueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, Il OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBICHWUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHUECKONW 0€30MaCHOCTH TTOCIICCTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS YMEHWUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHUNA TETOCTHOM CHCTEMBI CPETHEro OoOIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOECXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCIIEKTYATBHBIX M TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBI0 U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOIOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4ncio 4acoB, MPEAYCMOTPEHHBIX JJISI U3YYEHUS XUMUM Ha YIITyOJIEHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbl THOPUIU3AIIMKI AaTOMHBIX OpOUTANIeH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYypHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o kinaccupUKalMM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (IUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AMU, IUPOJIN3a, KPEKUHra, ropenus. lIpencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaliel yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE ATKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE aTKaIueHOB.

Ankunbl. ['omonorudeckuil psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA AJIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YriieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaAUKAJIe, PEAKUWHA NPUCOCAUHEHUS, OKHUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctupona. CrocoObl NOIyYeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennsliit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TePMUYECKUN, KATATMUTHUECKHI), pU(GOPMHUHT, TUPOIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE M TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIEBOJOPOIOB (PACTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpPOIOB Pa3IMYHBIX KJIaccOB (0OecIiBeYMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ KoyutekiuaMu «HedpTte» u «Yromawsy», ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHuWe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii Hykieo(puibHOro 3aMenieHus. Jlelictere Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbpHOro sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06sI osryueHust U npuMeHeHue gpenomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIorHueckue psifibl albJeru/ioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJYYEHHUS U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psiza, oOwmwas Gopmyna, HU30OMEPHS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCoOOCHHOCTH CBOMCTB JKUPOB, COACPIKAIIUX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yrieBoaoB (MOHO-, -
U nojucaxapujbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pubosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYCHUE B KU3HEACATEIbHOCTH OpraHu3Ma. /[ucaxapuipl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC pPEaKIMU Ha albJAeTH]bl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeiicTBue kpaxmaia ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne CoeJuHeHUsl.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apOMaTHYCCKHE, TEPBUYHBIC, BTOPUYHBIE M TPECTUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWJIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [loilydeHue aHwIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAIUU, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalIre OpraHudeckre CoeTMHeHUs» U «Pacro3HaBaHne opraHn4ecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
ITOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIALIME OJMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUM:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAEIECHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIMYUHBI, €IUHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAalMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOMTAIISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. Menpeneena.

XuMHUeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

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

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUSI U IPEBpalCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie 1 HEOOpPATHMBIEC PEeaKITNU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckas auccorumanus. CuibHble M clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEHUE TNEPOKCUAA BOJOPOJAa B TMPHUCYTCTBHUU KaTAIM3aTOpa, MOIEIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

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



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHocoObl MOdy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupoje, crnocoObl MOIy4yeHUs, (U3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPOINHBIE  MOJIUDPUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoanyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJIy4YECHUS METaJIOB: TUAPOMETAITYPIHS, IMUPOMETAJLTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHU: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiXx mnoarpynn  (B-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne Kenesa u
€ro CILIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Y4YEHUE KOJUIEKIMU «MeTalibl U CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aWMOJICUCTBUE THUIPOKCHUIOB AJTIOMUHHUS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CIOCOOBI MOTYyYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTBeHHwblie cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIb30BAHUS MPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM KU3HU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKITUHU, €CIIH OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHM, MPUHATHIX B OTJEIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

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

buomnorus: kierka, opraHus3M, 3KocucTema, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA MpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JI€SITEIBLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM aHAIU3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHHWE WM TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM H C yU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIWBUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO MPUPOIO0TIOTH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYSA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LUBWIN3ALMK: B €€ T'YMaHUCTUYECKON HAIIPaBICHHOCTH U BaXKHOM POJIM B CO3JaHUNU
HOBOW 0a3bl MaTepualbHON KyJIbTYpbl, B pELIEHUU TJ0O0ANbHBIX MpPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBHUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaKJOTO JIeHa O0IECTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30OBaHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B PaziMyHbIX cepax MpoPpecCHOHATbHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



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

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIOCOOHOCTD O0yJarOIIIXCS UCITOJTh30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MMOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyna, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/iad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YyIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcel MHTepHeTa), aHanmM3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBATh UIeH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysbTaThl OCBOSHUS MTPOTPAMMBI IO XUMUU Ha YITyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS W TPUMEHEHHWIO 3HAHUWA B DPa3IMYHBIX y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
IPUPOOIIOIH30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexti, opueHtantsl | u Il pona);
(bakToJOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABIHMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
NPEICTABUTENICH OPraHUYECKUX BEIIECTB (3TWIEH, alleTHICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBONCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJJUE€HOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  YpaBHEHUSMHU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3aUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJh), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHWE, 000O0IIeHHe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  SKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEMCTBUSI Ha >KUBbIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUuaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YXKJEHHOE COCTOSIHMS aToMa, TUOpUAM3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JAUCCOIMAIlUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHMS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHMS, O XMMUYECKOM PAaBHOBECHH,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTRA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHSI KCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIUMHEHMSIX, BUJ XMUMHUYECKOWU CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOHW CBSI3M M TUIA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTEleHeH
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenpeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHUYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
ITepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3Ys  TMOHATHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHUM 1o mnepuogaMm u rpynmnam  Ilepuoamyeckon cucremsr [l .
MenaeneeBa, 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 HEOPraHMYECKMMHU BELIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKkIuii MOHHOTO OOMeHa MYTEM COCTABJIICHHUSI WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUUA C Yy4ETOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOILLIEHHUS PUCK-TIONb3A;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BELIECTBA, Macce
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIECTB JaHO B BHUJE PacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NpOBEACHHE  peakuuid  MOHHOrOo  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MPaBUJIa TIOJIH30BAHUS XUMUYECKOM
mocysIoM M 71abopaTopHbIM OO0OpYAOBaHWEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3JI0POBbS, OKPYXKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYHIECTBIISITh IEJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUIECKYI0 HHPOPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKO XMMUM
[IpeameT opraHM4ecKo XUMHUH.
11 Teopus cTpOCHUST OpraHUICCKUX 8 1 http://school-collection.edu.ru/
coenquHeHuii A. M. Byrieposa
Wroro mo pazneny 8
Pa3znea 2. YrieBoaopoasl
21 [IpenenbHbIE YrIeBOAOPOIBI — 5 http://school-collection.edu.ru/
' aJIKaHbl, TUKI0AJIKAHBI http://www.myshared.ru/slide/786565/
29 HenpenenbHbie yrieBoaopos: 14 1 http://school-collection.edu.ru/
' aJIKCHBI, aJIKaJUCHBI, aJIKUHEI http://www.myshared.ru/slide/650294/
ApomaTuieckue yrieBoaopoabl .
2.3 P . AOPOA 8 http://school-collection.edu.ru/
(apensr)
IIpupoaHbie HCTOYHUKH .
24 PHPOA 4 http://school-collection.edu.ru/
YIJIEBOIOPOOB U UX MepepaboTka
2.5 lanorennpon3BOHBIE YTIIEBOJOPOIOB 4 1 http://school-collection.edu.ru/
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. Denon 11 1 http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://www.myshared.ru/slide/650294/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KapOoHunpHBIC COCTUHEHUS:

3.2 anbJeruabl 1 ketonsl. KapboHoBbIe 21 http://school-collection.edu.ru/
KUCJIOThI. CitoxHbIC dpuphl. Kupbl
3.3 VYrieBonsl 9 http://school-collection.edu.ru/
Hroro no pazaeny 41

Pasnen 4. A3oTcoaepikamme opranudeckue coeIMHEHUs

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 12
Uroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA
5.1 ‘ BricokoMoOneKyIsipHbIE COEAUHEHUS 6 http://school-collection.edu.ru/
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJTACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (mudpoBsbie)
Ne n/n Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
http://school-
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9 .
collection.edu.ru/
anemenToB /1. I. Meneneena
19 Crtpoenue BeniectBa. MHorooopasue 11 1 http://school-
' BELIECTB collection.edu.ru/
http://school-
13 XUMUYECKHE peakluu 19 1 3 }
collection.edu.ru/
Wroro mo paszneny 39

Paznen 2. Heoprannuyeckasi XumMusi

http://school-
2.1 Hemeramisl 31 1 3 collection.edu.ru/

https://webelements.narod.ru/

http://school-
2.2 Merassl 23 1 2 collection.edu.ru/

https://webelements.narod.ru/

Hroro no pasneny 54

Paznen 3. XumMusd 4 JKN3HL

31 Metonnl Mo3HaHUSI B XUMUU. XUMUSA U 9 http://school-
' KU3Hb collection.edu.ru/
Hroro o pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://webelements.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://webelements.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpobHBI
0 e padoTsl

IIpakTHYecku
e padoThI

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaueHue

OPraHU4YeCKON XUMHH,

MIPEJICTABICHHUE O
MHOT000pa3uu
OpraHHYECKUX
COCIMHEHUN

http://school-collection.edu.ru/
https://videouroki.net/video/29-priedmiet-
orghanichieskoi-khimii-tsos-a-m-butlierova.html
https://videouroki.net/tests/8703316/

DIEKTPOHHOE
CTpOCHHE aToMa

yriaepojaa (OCHOBHOE U

BO30YKIEHHOE
COCTOSTHUS).
Banenrtnrie
BO3MOXXHOCTH aToMa
yriepoja
XumMmudeckas CBSI3b B
OpraHUYECKUX
COCIMHCHMSIX.
Mexaan3Mbl
o0OpazoBaHUs
KOBAJIEHTHOH CBS3H,
CrocoObl pa3pbiBa
CBs3€

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://videouroki.net/video/29-priedmiet-orghanichieskoi-khimii-tsos-a-m-butlierova.html
https://videouroki.net/video/29-priedmiet-orghanichieskoi-khimii-tsos-a-m-butlierova.html
https://videouroki.net/tests/8703316/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnu A. M.
bytneposa

http://school-collection.edu.ru/

Bunael uzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
DJIEKTPOHHBIE

3¢ dexTsl B MoNeKynax
OpraHHYECKUX
COCIMHEHU I

[TpencraBienue o
KJaccuukanuu u
cHUCTeEMaTHYecKast
HOMEHKJIaTypa
(IUPAC)
OpPTaHHYECKHUX
BEILIECTB

Knaccudukanus
peakuuii B
OPraHUYEeCKOW XUMHUHU
CucreMaruzaius u
000011IeHHE 3HAHUT 10
TeMe

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

AJKaHBI:
TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIaTypa
U30MepHsl,

http://school-collection.edu.ru/

http://www.myshared.ru/slide/786565/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.myshared.ru/slide/786565/

AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT

10

dusnueckue n
XUMHUYECKUE CBOUCTBA
AJIKaHOB

http://school-collection.edu.ru/

11

12

HaxosxneHue akaHoB
B ripupoe. CriocoOsl
MOJIYYEHHUS U
HNPUMCHEHHE aJIKaHOB
[{ukoasikaHbl: oOmIast
dopmyua,
HOMEHKJIATypa U
u3oMepus,
0COOEHHOCTHU
CTpOCHUA U
XHUMHYECKUX CBOMCTB,
CHoCcoObI MOJTYYEeHUS U
pUMEHEHHE

http://school-collection.edu.ru/

http://school-collection.edu.ru/

13

Pemenne pacu€THbIX
3aJa4 Ha OIpeeICHHE
MOJIEKYJIAPHOMN
bopMmybl
OpPraHUYECKOT 0
BELIECTBA 10
MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIUX B €r0
COCTaB.

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Cucremarusanus u
000011IeHrE 3HAHU 110
TEME

14

15

16

17

18

AJIKEHBI:
TOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIaTypa,
JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CrtpyKkTypHas u 1uc-
TpaHC-U30MEepUs
AJIKEHOB

duznyeckue u
XUMUYECKHUE CBOKCTBA
ankeHos. [IpaBuiio
MapkOoBHHMKOBa

Crioco0b! nosyueHust
U IPUMEHEHUE
AIIKEHOB

[IpakTuueckas padbora
Ne 1 o Teme
"ITosrydyeHne aTuIeHa
Y U3YUEHUE €T0
CBOMCTB"

Pemenne pacu€THbIX
3a/1a4 Ha ONpee/ICHUe
MOJIEKYJIAPHON
bopmyIbI

http://school-collection.edu.ru/

http://www.myshared.ru/slide/650294/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://www.myshared.ru/slide/650294/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OpPraHU4eCcKOro
BEIIIECTBA

19

AJnKaaueHsl:
CONPSKEHHBIE,
M30JIMPOBAHHbIE,
KyMYJUPOBaHHBIC.
OcobeHHoCcTH
3JICKTPOHHOTO
CTPOCHUS

http://school-collection.edu.ru/

http://www.myshared.ru/slide/650294/

20

XUMHYECKHE CBOUCTBA
CONPSIKEHHBIX THUEHOB

http://school-collection.edu.ru/

21

22

Crioco0bI nostyueHust
U IIPUMEHEHUE
QJIKaJUCHOB

AJKWHBL
TOMOJIOTHUECKUHN PsIfI,
obmas popmyna,
HOMEHKJIATypa,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYI,
dbuznyeckue cBoiicTa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://www.myshared.ru/slide/650294/

23

24

XUMHYECKHE CBOWCTBA
AITKAHOB

KauecTBeHHbIE
peaklu Ha TPOMHYIO
CBSI3b

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://www.myshared.ru/slide/650294/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.myshared.ru/slide/650294/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

25

Crioco0bI moryueHust
Y [IPUMCHCHHUE
AITKUHOB

http://school-collection.edu.ru/

26

Pemenne 3amau:
pacy€Tsl 110
YPaBHEHUIO
XUMHYECKON peaKIuu

http://school-collection.edu.ru/

27

28

Cucremarusais u
0000111IeHe 3HAHU I10
TEME

ApeHbI:
TOMOJIOTHYECKUH PsI,
obmras popmyia,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHE MOJICKYJT
OeH30I1a U TOJIyoua, UX
¢du3nyeckue cBoiicTBa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

29

XUMHYECKHE CBOWCTBA
apEHOB: pPeaKIuu
3aMeEIICHUA

http://school-collection.edu.ru/

30

XUMHYeCcKHe CBOMCTBA
apEeHOB: PeaKIuu
MIPUCOCTMHCHUS,
OKHCJIEHHE TOMOJIOT0OB
OeH30I1a

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

31

Ocobennoctu
XUMHUYECKUX CBOMCTB
CTUpOJIA

http://school-collection.edu.ru/

32

Pemenne pacu€THbIX
3a/1a4 Ha OIpe/ie/ICeHUe
MOJIEKYJIAPHOM
hopMyIBI
OpPraHUYeCcKOro
BEIIIECTBA

http://school-collection.edu.ru/

33

Crioco0b! moryueHust
U IPpUMCHCHUC apCHOB

http://school-collection.edu.ru/

34

35

I'eHeTHueckas CBSI3b
MEXIY Pa3TnYHBIMU
KJ1accamu
YTJIEBOJIOPOIOB
Pacuértrl mo
YpaBHEHUSAM
XUMHYECKHUX PEaKIUM.
Cucrematuzanuus U
000011IeHrEe 3HAHU I10
TeEME

http://school-collection.edu.ru/

http://school-collection.edu.ru/

36

37

38

[IpupoHsbIi ras.
[lonytHbie HedTAHBIE
rasbl

Kamennsl1it yromis u
HPOAYKTHI €T0
nepepadboTKu

Hed1b 1 ciocoOsI eé
nepepadoTKH.

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[Ipumenenue
MIPOJYKTOB
nepepadoTku HePTH

39

I'eneTnueckas CBA3b
MEXK]ly pa3jIMYHbIMU
KJaccaMu
YTJIEBOAOPOIOB

http://school-collection.edu.ru/

40

l'anorenonpous3BoaHbI
€ YIJIEBOJOPO/IOB:
AIIEKTPOHHOE
CTPOCHHUE; pEaAKIINI
3aMelleHus rajoreHa

http://school-collection.edu.ru/

41

JleWicTBue 1Ieo4uei Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTrue
JIATAJIOTCHAIIKAHOB C
MarHueMm u IIUHKOM

http://school-collection.edu.ru/

42

Cucrematuzanuus U
000011IeHre 3HAHU I10
pasnerny
"VYrneBonopoasr"

http://school-collection.edu.ru/

43

44

KonTponbHas pabora
10 TeMe
"VYrineBoxopoasr"
[Ipenenbusie
OJIHOATOMHBIE
CIUPTHI:
TOMOJIOTHYECKUH P,
obmas popmyna,

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://www.myshared.ru/slide/297060/

https://resh.edu.ru/subject/lesson/2066/main/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.myshared.ru/slide/297060/
https://resh.edu.ru/subject/lesson/2066/main/

45

CTPOCHHE MOJIEKYII,
U30MepHs,
HOMEHKJIATYypa,
Kiaccudukanus,
du3nveckne CBOMCTBA

XUMHYEeCKHE CBOMCTBA
MpeACIIbHBIX
OJHOATOMHBIX
CIIUPTOB

http://school-collection.edu.ru/

46

Crioco0b! moryueHust
U IIPUMEHEHUE
OJTHOATOMHBIX
CIIUPTOB

http://school-collection.edu.ru/

47

[IpocTeie 3¢upsr:
HOMEHKJIATypa U
U30MepHs,
0COOEHHOCTH
buznyecKux u
XUMHYECKHX CBOWUCTB

http://school-collection.edu.ru/

48

49

MHoroaroMHsIe
CIHPTHI:
STUJICHTJIMKOJb U
IJIMLEPUH, UX
dusnueckue u
XUMHUYECKHE CBOMCTBA

CrniocoObI nosydeHus
U IPUMEHEHHUE
MHOT'OQTOMHBIX
CIHPTOB

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

50

DeHOJI: CTpOEHUE
MOJICKYJIbI,
buznyeckue cBoicTRA.
TokcuuHoCTh PeHoma

http://school-collection.edu.ru/

51

XUMHYECKUE CBOUCTBA
denona

http://school-collection.edu.ru/

52

53

54

CrocoObI TOTydeHUst
U IpuMeHeHue (enosna

[IpakTrueckas padboTa
Ne 2. Pemienune
9KCTIIEPUMEHTAIBHBIX
3aj1a4 1o TemMe
"CriupThl U peHObI"

CI/ICTeMaTI/IBaI_II/Iﬂ n

000011IeHrE 3HAHU 110
TeEME

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

55

56

AJBIIETH/IBI U KETOHBI:
JJIEKTPOHHOE
CTpOEHHE
KapOOHMIIBHOM
IpYTIIIBI;
TOMOJIOTHYECKHE
psabl, o0mast
dbopmyna, usomepus u
HOMEHKJIaTypa
AJbIeruapl ¥ KETOHBI:
¢buznyeckue CBOWCTBA;
peakuuu
IPUCOCTUHECHUS

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

57

Peakimn okuciaeHus u
KayeCTBEHHBIE
PEaKIMK aJIbJICTHIOB U
KETOHOB

http://school-collection.edu.ru/

58

Crioco0b! moryueHust
AJIbACTUA0B U KETOHOB

http://school-collection.edu.ru/

59

OIHOOCHOBHEIE
npeebHbIe
KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTU
CTPOCHHS MX MOJIEKYII

http://school-collection.edu.ru/

https://resh.edu.ru/subject/lesson/2065/start/

https://resh.edu.ru/subject/lesson/2065/train/#208

612

60

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT,
uXx (pu3nvYecKue
CBOMCTBA

http://school-collection.edu.ru/

61

62

63

XHUMHYEeCKHE CBOMCTBA
MPEAETbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroob6pasue
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH
CBOICTB:
HereI[eJ'II)HBIX nu
apoOMaTUYECKUX
KapOOHOBBIX,

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2065/train/#208612
https://resh.edu.ru/subject/lesson/2065/train/#208612
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

64

JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
KHUCJIOT.
[IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT

IMousgarue o

IMPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

http://school-collection.edu.ru/

65

Crioco0b! moryueHust
U IIPUMEHEHUE
KapOOHOBBIX KHCIIOT

http://school-collection.edu.ru/

66

Crnoxnble 3¢upsr:
TOMOJIOTUYECKUU P,
obmras popmyina,
U30MepHUs U
HOMEHKJIaTypa

http://school-collection.edu.ru/

https://resh.edu.ru/subject/lesson/2065/start/

https://resh.edu.ru/subject/lesson/2065/train/#208

612

67

68

®dusnueckue u
XUMUYECKHE CBOWCTBA
3¢upoB

Peenne pacu€THbIX
3a/1a4: 110 YPAaBHEHUIO
XUMUYECKON PEAKINH,
Ha ONpeJIelIeHUe
MOJIEKYJIIPHOM
bopMyIibl
OpraHUYeCKOro
BEILECTBA

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2065/train/#208612
https://resh.edu.ru/subject/lesson/2065/train/#208612
http://school-collection.edu.ru/
http://school-collection.edu.ru/

69

70

71

72

[IpakTuyeckas pabora
Ne 3. Pemienue
AKCTICPUMECHTAIBHBIX
3a7a4 10 TEME
"KapOoHoBsbie
KUCIOTEL. CI0KHEIS
a¢upsr”

Kupsl: ctpoeHue,
buzndeckue u
XHUMHUYECKHE CBOMCTBA
(rumposnus)
OCo0EHHOCTH CBOICTB
JKUPOB, COIEPKALTUX
OCTaTKH
HEIpeACIIbHBIX
JKUPHBIX KUCIIOT.
JKups! B ipupone
Mpgb11a kak conau
BBICIIINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIEE
nevicteue. [loasarue o
CHHTETHYCCKUX

MOIOOIUX CPEACTBAX
(CMC)

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

73

I'eneTnueckas cBs3b
YTJIEBOJIOPOIOB H
KHCIIOPOJICOIePIKAITIX
OpPTaHHYECKUX
BEIICCTB

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

74

Pacuétel o
ypaBHEHUSIM
XUMHYECKUX peaKIui

http://school-collection.edu.ru/

75

Cucremarusais u
0000111IeHEe 3HAHU IT10
TEME

http://school-collection.edu.ru/

76

OO6mas
XapaKTEePUCTHKA
YIJIEBOAOB U
KJIaCCU(UKALIUS
yTJI€BOJ0OB (MOHO-, IH-
U TOJIMCaXapH/IbI)

http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/1609/train/#208
627

7

MoHocaxapu/ibl:
¢du3nveckre CBOMCTBA
¥ HaXOXJICHUE B
npupoze

http://school-collection.edu.ru/

78

79

IIpumeHeHune
TJIIOKO3bI, €€ 3HaYCHUES
B KU3HEJICITCIIbHOCTU
OpraHnusma

Jucaxapunsr:
caxapo3a, MaJIbTO3a U
nmakTo3a. Haxoxmenue
B PUPOJIE U
MIPUMEHEHNE
JINCAXapHUJIOB

http://school-collection.edu.ru/

http://school-collection.edu.ru/

80

[Tonucaxapupr:
CTpPOCHHE
MaKpOMOJIEKYII,

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/1609/train/#208627
https://resh.edu.ru/subject/lesson/1609/train/#208627
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

dusnueckue u
XMMHYECKHE CBOMCTBA,
pUMEHEHHE

81

TTonsTue 00
I/ICKYCCTBGHHLIX
BOJIOKHAX

http://school-collection.edu.ru/

82

Pemienune pacueTHbIX
3a/1a4 Ha OIpe/ie/ICHUe
JIOJIA BBIXO/1A
MPOJIYKTa PEaKIUU OT
TEOPETUUECKHI
BO3MO>KHOT'O

http://school-collection.edu.ru/

83

84

85

Cucremaruzanuus U
000011IeHKE 3HAHUI 10
pazzueny

KonTponbnas pabota
10 TeEME
"Kucnoponconepxarg
1€ OpraHuvYeCcKue
coequHeHus"

AMUHBL:
KJIacCU(pUKaLus,
CTPOEHHE MOJIEKYI,
obmas popmyna,
U30MEpHs,
HOMEHKJIaTypa U
buznueckue cBoiicTBa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

86

XUMHUYECKUE CBOWCTBA
anpaTHIECKUX
aMUHOB

http://school-collection.edu.ru/

87

AHWIIUH: CTPOCHUE
AHUJIMHA,
0COOEHHOCTH
XUMHUYECKHX CBOMCTB
aHWJIMHA

http://school-collection.edu.ru/

88

Crioco0bI moryueHust
Y IPUMEHCHUE
anmudaTHIeCKux
aAMHHOB

http://school-collection.edu.ru/

89

AMHHOKHCIIOTHI:
HOMECHKJIaTypa 1
U30MepHsl,
¢u3nveckre CBOMCTBA.
OTtnenbpHBIE
MPEeICTAaBUTENH O~
aMHHOKHUCJIOT

http://school-collection.edu.ru/

https://resh.edu.ru/subject/lesson/1609/main/

https://resh.edu.ru/subject/lesson/1609/train/#208

627

90

91

XUMHYeCcKHe CBOMCTBA
AMHHOKHUCIIOT, HX
OHOJIOTUYECKOE
3HAYEHUE
amuHokuciioT. CuHTE3
U TUJPOJIH3 TIETITU/IOB

bBenku kak npupoHbIe
MOJIUMEPBI; CTPYKTYPBI
OEJIKOB

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/subject/lesson/1609/main/

https://resh.edu.ru/subject/lesson/1609/train/#208

627



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/1609/train/#208627
https://resh.edu.ru/subject/lesson/1609/train/#208627
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/1609/train/#208627
https://resh.edu.ru/subject/lesson/1609/train/#208627

92

XUMHYECKUE CBOUCTBA
0O€eJIKOB

http://school-collection.edu.ru/

93

AzoTcoaepikaiue
reTePOLMKINYECKUE
COEIUHEHMUS.
Hyxnennossie
KHUCJIOTBI: COCTaB,
CTpOECHHE U
Ouosnoruueckas poib

http://school-collection.edu.ru/

94

95

96

[IpakTuyeckas pabora
Ne 4. Pemenue
AKCTIEPUMECHTATBHBIX
3a7a4 10 TEME
"A3oTcoaepKaliue
OpraHUYECKHE
coeauHeHHs"

[TpakTiaeckas pabota
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
3a71a4 [0 TEME
"Pacno3naBanue
OpPTaHWYECKHUX
coequHeHui"

KonTponsHas padora
10 TEME
"A3oTcoaepkamie
OpTaHHYECKHE
coenqnueHusa”

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

97

98

99

OCHOBHBIE TTOHATHUSI
XAMHHU
BBICOKOMOJICKYJISIPHBIX
COEMHEHUI U METOIbI
UX CUHTE3a —
MOJIUMEPH3AIHS U
MIOJIMKOHIEHCALIUS

IT;mactMaccsl.
Yrunuzanusa u
nepepaboTKa MIacTuKa

DacTOMEpBI:
HaTypaJbHbII
CUHTETHUYECKHE
Kaydyyku. Pe3una

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

100

101

102

BonoxkHa:
HaTypaJbHBIE,
UCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITonumepsl
CIIELUAIILHOTO
Ha3HA4YCHMS

[TpakTiueckas pabota
Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
"Pacnio3HaBanme
IUIACTMAacC 1 BOJIOKOH"

O060061EeHNE U
CUCTEMATHU3ALIUSI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

W3y4EHHOTO
MaTepuaa 1o TeMe
"BricOKOMOIEKYISApH
ple coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoxka Kontpoabnbie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 http://school-
XumMuyeckui sneMeHt. M30Tomnbl collection.edu.ru/
5 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 http://school-
aTOMOB, KBAaHTOBEIC YHCJIa collection.edu.ru/
3 Knaccudukanus XuMiuaeckux 1 http://school-
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) collection.edu.ru/
4 Pacnpenenenue 31eKTpOHOB 11O 1 http://school-
ATOMHBIM OpPOUTAIIAM collection.edu.ru/
DNeKTPOHHBIE KOH(PHUTYpaIuu
http://school-
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 .
. collection.edu.ru/
BO30Y>KIEHHOM COCTOSTHUU
6 DneKTpOHHBIE KOHPUTYpaIUU 1 http://school-
MOHOB. DJIEKTPOOTPULIATENLHOCTD collection.edu.ru/
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
http://school-
7 XUMHUYECKUX djieMeHToR /1. M. 1 .
. collection.edu.ru/
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
. http://school-
8 CBOMCTB XMMHUYECKUX AJIEMEHTOB U 1

00pa3zyeMbIX UMH MPOCTHIX U

collection.edu.ru/
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CJIOKHBIX BCUICCTB 110 I'pyIiiaM U
nepuoaam

Cucremaruzanus u 00001IeHue

http://school-

9 . ;
3HAHUH 110 TEME collection.edu.ru/
Bunn xuMrueckou CBA3H.
MexaHu3mbl 00pa3oBaHUs
10 KOBAJIEHTHOMH CBs3U. BomopogHas http://school-
- DOAIOPO collection.edu.ru/
CBA3b. MexXMOIIEeKyIIsIpHBIC
B3aUMOJICUCTBUS
BasieHTHOCTE U BaJIEHTHBIE
1 BO3MOXHOCTHA aTOMOB. CBS3b http://school-
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI C collection.edu.ru/
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHUss 0 KOMIUIEKCHBIX
http://school-
12 COEIMHEHUSAX: COCTAB U ;
collection.edu.ru/
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl http://school-
KPUCTAJUIMYECKUX PELIETOK U collection.edu.ru/
CBOMVCTBA BEILECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX http://school-
pel a1 collection.edu.ru/
pacTBopax
HctrunaHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD http://school-
I Y p . collection.edu.ru/
Kpucramnoruaparst
16 CriocoOsI BBEIpaKEHUS http://school-

KOHIOCHTpAIluu paCTBOPOB

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Pemrenune 3a71a4 ¢ HCOIBL30BaHUEM
HOHATHUH ""MaccoBas I0JIA

http://school-

17 ) , :
pacTBOpEHHOTO BeliecTBa', collection.edu.ru/
"MoJIgIpHas KOHIleHTpauus"

18 Knaccudukanus 1 HOMEHKIATypa httg://s_chool-
HEOPraHWYECKUX BEILECTB collection.edu.ru/
Cucremaru3zanus u 0000IICHUE http://school-

19 3HaHUH 110 TeMe collection.edu.ru/
KonTponbHas paboTa no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH U [lepunoandeckas cuctema http://school-
XUMHYECKUX 31eMeHTOB J[. U. collection.edu.ru/
Menneneesa", "CtpoeHue BeniecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanus XumMuueckux
peaKkunii B HEOPTaHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH httQ://s_ChooI-
COXpPAHEHUS MacChl BEUIECTB; 3aKOH collection.edu.ru/
COXpaHEHUS U MPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue M‘M

collection.edu.ru/
ypaBHEHUS
Brruncnenus mo ypaBHEHUSIM
23 XUMHUYECKUX PEaKlui u m‘m
collection.edu.ru/
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHYECKOU peaKinu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX hitp:/ischool-

¢dakropoB. Katanu3s u karaau3aTopbl

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

I'omoreHnnsie u TCTCPOTCHHLBIC

http://school-

25 }
peakuuu collection.edu.ru/
[Ipaktuyeckas padora Ne 1 o Teme

26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha hulpfive ol

p N p . collection.edu.ru/
CKOPOCTb XUMUUYECKOU peaKiuu

97 OO6parumbie 1 HEOOpATUMBIS http://school-
peakuuu. XuMHUYECKOE paBHOBECUE collection.edu.ru/
[IpakTrueckas padota Ne 2 o Teme

08 "BnustHue pa3nuvHbIX GaKTOPOB HA http://school-
MOJI0)KEHUE XUMHUUECKOTO collection.edu.ru/
paBHOBecHus"

DNEeKTPONIUTHYECKAs TUCCOLUALIHS.
P http://school-

29 CunbHbIe U cradble IEKTPOIUTHIL. .

collection.edu.ru/
Crenens AuccoIau
HNonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopoaHbIit hp.//school-

g p POB. BOOPO collection.edu.ru/
nokazatens (pH) pactBopa
I'mpoponns coneit. Peakuuu

31 1} ofeKafo Ue B PacCTBO a); hp./school-

P - P p collection.edu.ru/
AIEKTPOJIUTOB
[TpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX hup://school-
P H P P collection.edu.ru/
3EKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
. http://school-
33 peaknuu. BaxxHelme OKUCTUTENN U i
collection.edu.ru/
BOCCTAHOBUTEHU
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- http://school-

HMOHHOTO) OanaHca

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB

http://school-

35 .
BEIIECTB collection.edu.ru/

http://school-

36 Pemenue 3amay pa3aMvHBIX THIIOB ;
collection.edu.ru/
http://school-

37 Pemrenne 3ana4 pasinuyHbIX TUIIOB .
collection.edu.ru/

Cucremarusanusa 1 00001IeHne
o " http://school-

38 3HAHUH 110 TeMe "XUMHUUYECKUE ;

" collection.edu.ru/
peaku

39 KonTponbhas padota no teme http://school-
"Xumuueckue peakiuu" collection.edu.ru/
ITonoxeHue HEMETALIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX dieMeHToR /I, M. http://school-
MenzeneeBa 1 0COOEHHOCTH collection.edu.ru/
CTpOCHI/Ifl X aToOMOB. qDH?:I/I‘IGCKHG
CBOICTBa HEMETAJLIIOB
Annorpomnusa HeMETAILIOB (Ha

41 epe ciopoja, ce ( ¢dbochopa ftp./fschool:
IpUM KHCIT , b, .

p P poat p p collection.edu.ru/
U yTIeposa)
Bojopo: noaydeHue, puzndeckue u hittp:/ischool-

42 ' yqv ’ r collection.edu.ru/
XUMHAYECKHE CBOMCTBA. | Mapuabl

CCKHE CBOUC PR https://webelements.narod.ru/
["anoreHsl: HaXOXK/IEHHE B IPUPOJIE, http://school-

43 CHIOCOOBI TIOTy4YeHUS, PU3NICCKUE U collection.edu.ru/
XUMHUYECKHE CBOMCTBA https://webelements.narod.ru/
lNanorenoBonoponsl. Baxxnenmue http://school-

44 KHUCJIOPOJACOAEPKAIIUE COEAUHEHUS collection.edu.ru/

TraJIOrCHOB

https://webelements.narod.ru/
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JlabGopaTopHble u IPOMBIILIICHHBIC
CIIOCOOBI MOJYYEHHSI FaJIOT€HOB.

http://school-

45 ;
[IpumeHeHue rajoreHoB U Uux collection.edu.ru/
COETUHEHUN
[TpakTuyeckas padora Ne 4.

http://school-
46 Pemrenue skciepuMeHTANIbHBIX 33724 ]
collection.edu.ru/
o teme "T"anorens”
Kucnopon: naboparopHeie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U futpifise 100l
i ’ . collection.edu.ru/
xuMuyeckue cBorictea. O30H.
[TpuMeHeHHe KUCIOpoIa U 030HA

48 OKCuIbI M IEPOKCUIBI htp://school-

s P a collection.edu.ru/

49 Perrenue 3a1a4 pa3inyHbIX THIIOB
Cepa: Hax0XJIeHUE B PUPOJIE,

50 CroCcoOBI MOyYeHus, Pu3nyeckKue u https://webelements.narod.ru/
XUMHYECKHE CBOICTBA

http://school-
51 CepoBojiopo, CyiabduabI 3
POBOZIOPOT, CY L (puA collection.edu.ru/
Kucnoponcoaep:xaiiue coeImHEHH
P P . . http://school-
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM :
collection.edu.ru/
KHCIIOTHI
[IpakTuueckas padora Ne 5.
http://school-
53 Pemenne skcriepuMeHTANBHBIX 331249 .
. collection.edu.ru/
no teme "Cepa u e€ coequHeHus"
A30T: HAXOMICHNE B IIPHPOJIE https://webelements.narod.ru/
54 ' PUPOAE, http://school-

CHOCOObI MOTyUYeHUs], PU3NYECKUE U

collection.edu.ru/
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxariue coeTMHEHUS

http://school-

55 a3zoTa. OcoOOEHHOCTH CBOHCTB i
N collection.edu.ru/
a30THOU KHUCIIOTHI
56 [Ipumenenue azora u ero http://school-
COCTMHEHUI. A30THBIC YA0OpEHUS collection.edu.ru/
dochop: HaxOXKIEHHUE B IPUPOJE,
https://webelements.narod.ru/
CHOCOObI MOTy4YeHUs], PU3NIECKUE U
57 . http://school-
XuMHUeckue cBoiictBa. @ocuabl u i
collection.edu.ru/
dhochun
Oxcunasl docdopa,
58 dhocho c((i)) eq;KaI: ne kuciotel. Conu http.fschool-
peosepa ' collection.edu.ru/
(hochopHOIt KUCITOTHI
[Tpumenenue gpocdopa u ero
59 cope WHEHUHN g;oc(iop HEBIC hp.//school-
A ' p collection.edu.ru/
ynoOpeHust
ITpakTruueckas padora Ne 6.
60 Pemenue skcnepuMeHTaIbHBIX 33724 http://school-
o TeMe "A30T u pocdop 1 ux collection.edu.ru/
coeTuHEeHHS "
Yrinepos: HaxoXJIeHUE B IPUPOJIE,
B w— https://webelements.narod.ru/
61 P ’ http://school.-
(du3HYeCKre U XUMHUICCKHE .
. collection.edu.ru/
CBOWCTBA, TPUMECHCHUE
Oxkcup yriaepozna(ll), oxkcun
yraepoza(l]) http://school-
62 yrnepona(lV), yroiapHas kuciaora u

eé conu

collection.edu.ru/
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http://school-

63 Pemenue 3amay pa3aMvHBIX THIIOB ;
collection.edu.ru/
Kpemuuii: Hax0KI€HUE B IPUPOJIE, https://webelements.narod.ru/
64 CTIOCOOBI OTYYEHUs, PU3NIECKUE U http://school-
XHUMHUYECKHE CBOUCTBA collection.edu.ru/
65 Oxkcun kpemuaus(1V), kpemanenas http://school-
KHCJI0Ta, CUITMKATHI collection.edu.ru/
IIpuMeHeHne KpeMHUS U €T0
. http://school-
66 coenuHennii. CTEKII0, ero 5
collection.edu.ru/
MOJIy4YeHUe, BUIBI CTEKIIa
http://school-
67 Pemenue 3amay pa3aMvHbBIX THIIOB .
collection.edu.ru/
68 Cucremaruzanusa 1 0000IIeHnE http://school-
3gaHu# 1o teme "Hemeramnbr" collection.edu.ru/
69 KontponbHas paboTa mo teme http://school-
"HemeTtamnbr" collection.edu.ru/
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN http://school-
paboThl, KOPPEKLIHS OINOOK collection.edu.ru/
ITonosxeHre MeTajI0B B
IIepunonnueckoii cucreme
https://webelements.narod.ru/
XUMHYECKHUX DJIIEMEHTOB.
71 http://school-
OcobeHHOCTH CTPOCHUS .
collection.edu.ru/
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
OO6mwme guznueckre CBOMCTBA
http://school-
72 MeTaisoB. [IpumeHenre MeTanioB B

OBITY U TEXHUKE

collection.edu.ru/
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Crnnasel MetaiioB. Koppo3zus

http://school-

73 i
METaJIJIOB collection.edu.ru/
74 Pemenue 3amay pa3aMvHBIX THIIOB m‘m
collection.edu.ru/
DIIEKTPOXUMHUYECKUH P
75 HanpsbKkeHui MetauioB. O0mue m‘m
collection.edu.ru/
CHOCOOBI MOJTYyYEHUS] METAJIIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynmst [leprogunueckoit
CUCTEMbl XUMUYECKHUX DJIEMEHTOB. https://webelements.narod.ru/
76 Hatpuii 1 xanuii: monyuenue, http://school-
(hbU3UYECKHEe U XUMUYECKUE collection.edu.ru/
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCTMHEHUM
OO01mas xapakTepucTUKa METaIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMBI XUMHYECKHUX DJICMEHTOB. https://webelements.narod.ru/
77 Marnuii u Kanplui: OIy4eHue, http://school-
(bu3MYeCcKre U XUMHUYECKUE collection.edu.ru/
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COSIUHECHUN
78 XKeéctkocTh BOABI M cIOCOOBI €& httg://s_chool-
YCTpaHECHUS collection.edu.ru/
AIOMUHUH: TOTyYEHHE,
79 ¢buznyeckue 1 XUMHUECKUE https://webelements.narod.ru/
CBOMCTBa, IPUMEHEHNUE
80 AMpoTepHbIe CBOMCTBA OKCHIA U http://school-

THAPOKCHU A aJTFOMUHUA,

collection.edu.ru/
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THAPOKCOKOMIIJICKCHI aJIOMUHUA, UX
IIPUMEHCHUC

http://school-

81 Pemenue 3amay pa3aMvHBIX THIIOB ;
collection.edu.ru/
[TpakTrueckas padora Ne 7.
82 Pemienue skcnepuMeHTaIbHBIX 33724 http://school-
o TeMe "MeTaJibl TJIaBHBIX collection.edu.ru/
noarpynm”
OO6m1as XxapakTeprucTHKa METAIIJIOB
83 no6ounbix noarpynn (b-rpymm) http://school-
[Tepuonuueckoit cuCTEMBI collection.edu.ru/
XUMHAYECKHUX DJIIEMEHTOB
dusnyeckre 1 XUMHUUECKHE https://webelements.narod.ru/
84 CBOMCTBA XpOMa U €ro COCIMHCHUH, http://school-
UX IPUMEHEHUE collection.edu.ru/
Baxwnerime coeTMHEHNs MapraHia. https://webelements.narod.ru/
85 [TepmaHranat Kayms, ero http://school-
OKHUCJIUTEIbHBIE CBOWCTBA collection.edu.ru/
dusnyeckue 1 XUMHYECKHE
o o https://webelements.narod.ru/
CBOMCTBA 7KeJIe3a U €r0 COeIUHEHN.
86 - http://school-
OJy4YEHHE U IIPUMEHEHIE CIIJIABOB .
v p collection.edu.ru/
JKenesa
Du3MuecCKne U XUMUYCCKUE https://webelements.narod.ru/
87 CBOMCTBA MEIN U €€ COETMHEHUM, X http://school-
IIPUMEHEHUE collection.edu.ru/
dusnyeckue 1 XUMUUECKHE
. o https://webelements.narod.ru/
CBOMCTBA IIMHKA M €ro COeIUHEHMH,
88 http://school-

HUX IPUMCHCHHUC.
FI/IJIPOKCOKOMHJ'IGKCI)I OUHKa

collection.edu.ru/
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[TpakTuyeckas padora Ne 8.
Pemenue skcriepiMeHTaBHbIX 337124

http://school-

89 ;
1o TeMme "MeTaiuibl TOOOYHBIX collection.edu.ru/
noarpymnm"
http://school-
90 Pemenue 3amay pa3aMvHBIX THIIOB ;
collection.edu.ru/
O00011IeHIE U CUCTEMATU3AIUS
91 HM3YUEHHOTO MaTepuaa 1o TeMe http.//school-
| yi ) p collection.edu.ru/
Metanibl
92 KontponbHas paboTa mo teme http://school-
"Mertambr" collection.edu.ru/
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN http://school-
paboThI, KOPPEKITUS OIMNOOK collection.edu.ru/
Poue xuMuu B o0ecrieueHHuN
94 YCTOMYHMBOI'O pPa3BUTHUSA http://school-
yesoBeuecTBa. [IoHATHE 0 HAYUHBIX collection.edu.ru/
METOIaX UCCIEIOBaHUs BEIIECTB
HayuHble mpUHITUIIBI OpraHU3aIiH
95 XUMHYECKOTO MPOU3BOJICTBA. http://school-
[TpomsbiiieHHBIE CTTOCOOBI collection.edu.ru/
MOJTYYCHUS] BOKHEHUIITUX BEIIECTB
XHUMHUYecKoe 3arpsi3sHeHue
96 OK aroliel ¢ 1; BI M €TI0 http.//school-
pyaiom peAt collection.edu.ru/
MMOCHEICTBUSA
97 XuUMHUS U 310pPOBbE YETIOBEKA. http://school-

HeKapCTBeHHLIC CpeacTBa

collection.edu.ru/
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Xumusa umy. Poiabs XuMuu B htto://school
98 oOecIieueHn NUIIEBOI 1 M
collection.edu.ru/
0€e30MacHOCTH
99 Kocmernueckue u napdromepHbie 1 http://school-
cpeacTa. beiToBas xumMus collection.edu.ru/
XUMHS B CTPOUTEIILCTBE. http:/ischool
100 Baxneiiime cTtpouTeNbHbIE U 1 APL./ISCNO0™
collection.edu.ru/
KOHCTPYKIIMOHHBIC MaTepUaITbI
XUMUS B CEIILCKOM XO3SICTBE. htt://school
101 Oprannueckue 1 MUHEPAJIbHbIE 1 APL./ISCNO0™
collection.edu.ru/
ynoopeHus
102 Cucremarnsamnus 1 00001IeH1E 1 http://school-
3HAHUH 110 TEME collection.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 102 4 3
[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepennn B.U., /Ipo3aos
A.A., Jlyaun B.B.; nmox penakiueii Jiyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe od1iecTBo «M3aaTenbcTBO
«ITpocsenieHue»

» Xumusi, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuueit Jlyauna B.B., O01iecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmiectBo «M3narensctBo «IIpocBeieHne»

Xumus, 10 xknace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; mox penakiueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«IIpocsemenue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlynun B.B.;
noA penakuueit Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3naTensctBo «IIpocBeiienue

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
http://school-collection.edu.ru/

chem.msu.su

hemi.nsu.ru

chem.msu.su - "DkcnepuMeHTaTbHBIN yaeOHUK Xumun it 10-ro u 11-To



KJIacCOB"

chemistry.narod.ru - caiit "Mup xumun"

chemworld.narod.ru - caiir "Chemworld.Narod.Ru"
classchem.narod.ru - "Knaccugukaius XaMU9ecKux peaximii”
home.uic.tula.ru "3anumarensHas Xxumus"

bobych.ru - Xumus Ha "boObrd.py" OCHOBBI TECOPETUYCCKON XUMUH.

Heoprannueckas xumus. Oprannueckas xumusi. Kparkuit Kypc XuMumu.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

«Enunas xomtekius udpoBeIx 00pa3oBaTeabHBIX pecypcoBy - http://school-
collektion.edu/ru

«®DentepalibHBI HHCTUTYT MEIArorndecKux u3mepeHuin» - http://www.fipi.ru
«®DenepanbHblii IIEHTP HHAOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB) -
http://fcior.edu.ru

https://proshkolu.info —«3QnekTpoHHOE IEPUOTUYESCKOE H3TAHUE)

college.ru - pazaen "OtkpbiToro Koywiemxa" mo xumun. On-line rectupoBanue
(HEOOXOAMMA PETHCTPALTHS).

school-sector.relarn.ru - Caiit cogepuT TEKCTOBbIE U TpaprueCKue MaTepuabl (
school-sector.relarn.ru ). Bece aTi Matepuaiisl pa3MeIeHbl U 10 ajpecy -

informika.ru
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