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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0Opa3oBaTEILHOM
crangapre COO, c yuérom Konmenuuu mnpenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peaNM3yIoMX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI, © OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriyOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11  kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npouibHOr0 OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTalud UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKxkKe NS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpIpETalluil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ysbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJEpXKaHUHU, OOIed cTpaTeruu
oOy4YeHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeNeSICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI UM OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluXcs B
paMKax HWTOTOBOM arTecTanui B (opMe €IUHOTO TOCyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTAHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBacT



pacupesielieHHe M CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeJiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUsA, COAEPHKATEIBHOW XapaKTEpUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTeNbHON
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-II03HABATENbHbIX JACMCTBUIA  0Oydarolmerocs IO OCBOEHHUIO
coJiep KaHus IPeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapHAHTHOM) COCTaBISIONICH coaepKaHUsl Y4eOHOro mpenamera «XUMUsH
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B cHCTeMe
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HANpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM MOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAaMKax H3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEIHEro NpohecCHOHATBFHOTO0 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
paclIMpeHue U YIUIyOJICeHHE TEOpPETUYECKONM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEACAEHHBI MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEr0o TMOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranmzanusix mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanuiit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHON
o0OpazoBaTeILHON MPOrpaMMBbI CPEIHETO 00IIeT0 00pa30BaHUs U3yUCHUE TTpeaAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ay BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHWE y HHUX OOIMIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHANIM3alMU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATETbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHUMHUHU 332 OCHOBY
npuHATH noJjoxenust GI'OC COO o paznuuugx 6a30BOTo U yIIIyOJIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISE€T COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTHUECKOT0 MaTepHara.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4eHHs Ipeamera oOecreyeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peakUui,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpPOEHMH aroMa. XHMHUYECKas CBs3b OOBSACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM TMpPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUM NpU
pPacCMOTPEHHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP KaHNE KYPCOB XMMHHU YIITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeEHHOro mpoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIeH cucTeMe MNpPEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-PU3NYecKoro npoduiis 00Jb110€ 3HauYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMeTa Ui KJIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIN Bec OyneT MMEeTh OpraHuveckas
XUMHUsL. B 3TOM citydae npeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00J1e€ 00CTOSATENBHOIO



pPaccMOTPEHHsI XUMUYECKOM OpraHr3aliy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUOUABL, O€JIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeJIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHbIE NpeaMeTb», «MaremaTuka u
uH(popmaTrka» 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 MEepBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE H3YyYEHHs MpeAMETa IMPEeANoiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SYHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palroHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl 4YE€IOBEKa, a TAaKXKe SKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: GyHIAMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN AJi1 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUISl OOBSICHEHUS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C ITO3UIIAHI DKOJOTMYECKON 0€30HaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOM3BOJCTBEHHON JEATEILHOCTH 4YeJOBEKa, CBS3aHHOH C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOTMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUW, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOHN JeATeTbHOCTU U MOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJbHOCTb
MpUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OO0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HUCCIICOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYCHHIO MW TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHEITHOMN MpodeCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M IMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHU,
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI, TPUOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUUYECKOHN IEeSITESIbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX IS U3yYCHUS XUMUM Ha YIITyOJIE€HHOM
YpOBHE CpeaHero odiiero oopazoBanusi, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DONEKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSAX. TUTIBI THOPUIU3AIIMKY AaTOMHBIX OpOUTANICH yriaepoa.
MexaHu3Mbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBIW W JIOHOPHO-
aKLUENTOpHbINM). TUNBl NEpEeKpbIBAaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKuX CoeAUHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpencraBnenrie o kiaccupuKalMu OpraHudeckux BemiecTB. [loHsitue o
dbynkunonaapHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH W KiacCU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPaIlCHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJEKYl OPTraHUYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XWMUYECKHE CBOMCTBA QJKAHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PEAKIUI PaUKAIBHOIO 3aMEILECHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[Muknoankauel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, UKIOOyTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M POCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIIKEHOB, SP*-THOPHAN3AIIHS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. U3nyeckue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
pEaKkuuyu IPUCOCIWHEHHMsS, 3aMEIICHHMS B (-TI0JIOKEHHWE IIPU JIBOMHOM CBS3H,
noyimMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE ATKEHOB.

Anxanuenbl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-mpucoenuuenue. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHHUE aJKaJIueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
M30MEpHs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUU IPUCOECAUHEHNUS, AMMEPU3ALUN U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThyecKue YrieBoJIOpolibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
obmiast hopmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs] B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEAKUWHA NPUCOECAUHEHUS, OKUCICHHE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpPEe aJKWIbHBIX pPATUKAJIOB, KapOOKCUIBHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupoaa. CrocoObl NOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHM), PUMOPMUHT, TUPOIIU3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYMIY, HUTPOTPYNNy, IHAHOTPYIILY,
amuHorpymnmy. JleiicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii YriieBOJOPOJOB Pa3UYHBIX KJIAacCOB (OOecI[BeUYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICWCTBHE AallETUIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOe OOHapyX)eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, OJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmyieHHEe C KoyuekiusiMu «Hedts» u «Yromby, ¢ obpasuamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxanue opranuieckue coeJuHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYEeCKUMHU U  HEOPraHUYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: PEaKIIUK 3aMEILCHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs PEakilis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenue o MexaHU3Me peakluii HyKiIeo(puiIbHOro 3aMenieHus. JleiictBue Ha
opranu3Mm genoBeka. CrocoObl MOTy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoiicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoua.
Crioco6b1 mosrydenust u mpuMeHnenne peromna. denondopmanbaeruanas cMoa.

KapOoHubHbIE COETUMHEHUS] — JIBACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHECHUSI.
OxkucieHue anpJeTU0B, KAYECTBEHHbIC peakluu Ha aibaerujbl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETU0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoAoOpoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi ATepuPUKalUU, PEaAKIUU C Yy4YacTHEM YTIEBOJOPOJHOIO pajvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O TPOM3BOHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrocOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psia, oOwmas Qopmyna, U30MepUs U
HOMEHKJIaTypa. PU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeMpeeTbHBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, Tu-
U mojucaxapujbl). MoHocaxapuabl: TIIOK03a, (pyKTO3a, rajsakro3a, pubosa,
ne30kcupu0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. PoTOCUHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
Ipynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3ZHEAECATEIbHOCTU Opranu3Ma. /[ucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnMBarore U HEBOCCTAHABIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1nemtrono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJIbl W3Yy4YEHHsS BEIIECTB M HUX MpPEeBpallCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMpPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAauECTBEHHbIE pEaKUUU Ha albJeruabl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius rouiepruHa ¢ THAPOKCUAOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBOpa ri0Ko3bI ¢ ruApokcuiom meau(ll), B3aumonelicTBie Kpaxmaia ¢ HOAOM,
pEelIeHHEe HJKCIEPUMEHTANbHBIX 3a7ady 1o TemaM «ChnupTel U (EHOJIBIY,
«Kap6onoBbie Kuciaotbl. CI0KHbBIE dPUPHI».

A30TcCoaep:xkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKUe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anu@paTUYecKue ¥ apoOMAaTHUYECKHE; TEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUS.

AHWIVH — IPEACTAaBUTENIb aMUHOB apOMaTH4eCcKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aroMoB B MoJsiekyle aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loilydenue aHwiIMHaA U3
HUTPOOEH307Ia.

AmuHokucIOThl. HoMenknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nyecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKlus TMOJUKOHJEHCAIIMU, O00pa30BaHUE TMENTUIAHOU CBSI3U.
buonornueckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benku kak mnpupoansie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JCHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKalre OpraHudeckre CoeIMHeHU» U «Pacro3HaBaHne opraHM4ecKux
COCIMHEHUIN.

BbicokoMoJ1eKyJISIPHBbIE COeIMHEHNS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALUSA Y TOJIMKOHACHCALIHS.

[TomumepHble Mmatepuanel. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIHIIEH,
HNOJUBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJIUKapOOHAaTHI,
noaudTUIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOIPEHOBHIHN, H30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CIEMATIBHOTO HA3HAYCHMUS (TedoH, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JI0JIIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(GopMyJIbl OPraHUYECKOTO COETUHEHHS IO Macce (00bEMY) MPOTYKTOB CrOPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX MpPEIMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

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

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOodHBI THUI MUTAHU, OpOXKEHHE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBl PAlMOHAJIBHOIO IUTaHWI,
MOIOIIKME CPEICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMU4ecKux 3JI€EMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpPOUTAIISM.
DNEeKTpOHHbIE KOHPUTYPALIMY aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypallld HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BELIECTB 110 TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHaeneena.

XuMHUecKass CBSI3b. BHIbl XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKLENTOPHBIN. JHEPrUs U NIMHA CBA3H. 110JIsIpHOCTD, HAIPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA MPUMEPE COEAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUMU.

BemectBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHpix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIUA PAcCTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PACTBOPE, MOJISIpHAS KOHILEHTpanusa. Hacelennsie n
HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMs OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanns XuMU4eCKuX peakifii B HEOPraHMYEeCKOH U OpPraHUYecKOu
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEHIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 23 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoOreHHbI€ U reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbBIC peakIui. XuMudeckoe paBHoBecre. Koncranrta
XUMHYECKOTr0 paBHOBecHUs. DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PAaCTBOPOB: KHUCIIOTHAsl, HEUTpabHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX MPEBpAICHUN:
pa3oKEeHUE TNEpPOKCUAAa BOAOPOJAA B TMPHUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabpl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU M TOJOKEHHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawoB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUEecKne CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u
yrieposa).

Bonopon. Ilonydyenue, ¢gusnueckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CoOcoObl MOMydeHUs, (QU3HUYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asoreHoBoAopobl. BaxHeulmme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOJYyUYCHUS
rajnoreHoB. [IpuMeHenre rajgoreHoB U UX COEUHEHNN.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NUECKMEe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBL.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepbl(VI). CepHucTas ¥ cepHasi KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB CEpPHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenune a3ora
U €r0 COeIMHEHHM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHOcOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHusl.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIHU.
dusnueckue U XUMHUYECKHE CBOICTBA NPOCTBIX BELIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yraepona(IV), yronbnas kuciota u e€
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(1V), KpemHHeEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHur. CTeKI0, €ro NoJIy4eHne, BUIbl CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoil cucteMe XUMMUUYECKUX JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHW  metawioB.  OOmMe  CocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUsl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCIUHEHUM.

OO6mast xapakrepuctuka metaioB IIA-rpynmer [lepuomudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKHE CBOMCTBA, TNPUMEHEHHE MPOCTBIX BEIIECTB W MX COEIMHEHUU.
XKécTtkocThb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AnroMuHUi: noydyeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.



OOmiasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Iepronn4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

du3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(lll). [lomydenne u mpuMeHeHue xKene3a u
€ro CIJIABOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenune
[IAHKA U €r0 COeINHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cephl, docdopa, xkeneza, MarHus B
KHCJIOPOJAE, M3Yy4YEHUE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ04Yeld, Ka4eCTBEHHbIE PEAKIIMM HAa HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS M LHUHKA C
pacTBOpaMM KHCIJIOT U WIEJOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponp xumuu B o0ecriedeHnN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIIUAIBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOJICTBA. [[poMBIIIIEHHBIE CITOCOOBI
MOJTyYeHUs] BaKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbl U €ro NociaeAcTBUs. Poib Xxumuu B
o0ecrieueHUU PHEPIeTUIECKON 0€30IMacHOCTH.

XumMuss H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMWs THAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 700aBKu. Poib Xxumun B
o0ecreueHnH NHUIeBOi 0e30MacCHOCTH.



Kocmernueckue u mapdromepnsie cpenactBa. beitoBas xumwus. [lpaBuna
0€30I1acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnainsl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIMH BEIIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMu, €CIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM JoJen
PacTBOPEHHOIO BEMIECTBA, MACCOBOU JOJIM U MOJISIPHON KOHLEHTPALIUU BEIIECTBA B
pacTBOPE, AO0JHU BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NOpU  HU3YyYEHUHM oOOmed
HEOpPraHUYeCKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, MPUHATHIX B OTIACIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KIacCU(PUKAILUS, MEPUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIE€JIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00bEM, arperaTHOE COCTOSIHME BEIIECTBA, HWJICANIbHBIA Tra3, (QPU3NYEeCcCKue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, Metadbomu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI TPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKONH T'paXJaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IEJU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIuXxcs B MPOIECCE peau3alui 00pa3oBaTeIbHON AESTEILHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommMxcs B MPOIIECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MTO3HABATEIBHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3JIMYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOUICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJIbTarT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOT'O TPy YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
nH(OpMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUsI [IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOJIEHUsT TIpaBWJI OE€30MacHOr0 OOpalleHusi C BEHIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATEIIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN TI0 XUMUH;

YBAXEHUS K TPYNY, JIOISIM TPYy/Aa U PE3yIbTaTaM TPYAOBON JESTEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4YeCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIIECHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHWS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCSAIIMX BPEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHUYECKON KYJIBbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MIPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUU MpOOJEM COXPaHEHHS
IPUPOAHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KYyJIbTYpbl, B pEUICHUU TJI00aJbHBIX MPOOIIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCIIELLTHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus NpooOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN eI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paznuuHbIX chepax nmpodeccruoHaIbHOM
NESATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS IPOrPaMMBbI 10 XUMUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHbBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble eHCTBHs (ITO3HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE,

PETYIISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JJOrHYeCKHE IeHCTBUSA:

CaMOCTOATENLHO  (OopMyJNIHpOBaTH W aKTyaJIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEATh LEJNU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh IMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKKU TOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHEHHE XUMUYECKON peaKkuu
— MpU pEeIIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSTbH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMUYECKHUX
peaKIuu;

dbopMynTupoBaTh LEIH U 3a/1a4 HUCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMalu (HAYy4yHO-
NoMmyJsipHasi JUTEpaTypa XUMHUYECKOTO COAEpPKaHUSA, CIPABOYHBIE TMOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBIIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU pabOTe ¢ XUMUUYECKON
uHbOpMaluel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKUe W MaTeMaTUYECKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)IaeMOU TEeMbI B X0JI€ TUAJIOTa U/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIIFHO BBITIONHEHUS MPEJIOKSHHOM 3a/1a4u;

BBICTYIIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TTPAKTHUECKONH pabOThI MO UCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPOoeKTa, U (POPMYITHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTh, ONpeensds €€ Leld W 3aJaud, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPE/IaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUHU YYEOHBIX U HCCIEIOBATEIbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha yriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHus BKIOYAIOT clieuupruueckue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS WM TPUMEHCHHWIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMIX, CBI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI M0 TroJaM
V3yYCHUS.

10 KJIACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECHEYEHUH YCTONYHMBOIO
pPa3BUTHS YEJIOBEYECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMUECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuu, B o0ecrnieueHnH paLMOHAIBHOTO
IPUPOJIOTIONB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOIrMYECKd 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKEIET, GYHKIIMOHATbHAS
rpymma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOAEPKAINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIeHUs DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIIHE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHTantsl | u Il pona);
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NeATEIbHOCTH YeJIOBEKa, OOIIMX HayYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuUMepe MPOU3BOICTBA METAHOJIA, TEPEePadOTKH HEPTH);

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTaBJIECHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIECTB;

COCTaBJISATh YPaBHEHHSI XMUMHYECKUX PEaKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMH  IMOCPEICTBOM  COCTABJIEHUS
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATH MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB ISl WIUTIOCTPALIUU
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPHUHAJJICKHOCTh M3YyUYEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAUTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIIEH, TOIYOJ, TJIMLUEPUH,
ATWICHIJIMKOb, (eHos, (QopManblerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBAsI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEICISATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHUE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHU4YEeCKUX COETMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (C- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYyNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 MEPepadOTKH U IPAKTUIECKOE
MpUMEHEHHUE TTPOYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTH YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATEIPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, O000OIEeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHajJbHOIO €IUMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHUEM (U3UYECKUX BEIWYHH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOMMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pelIeHUuN mpoliaemM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHH: CAaMOCTOSITEIBHO IJIAHUPOBAaTh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATH B pa3IudyHON Gdopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHUJIa IKOJIOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOIHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHS HA YKUBBIC OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh I1EJIECO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAy4dHAS
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIo, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueil.



11 KUIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00eCleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIouKa aroma, S-, p-, d-aToMHBIE oOpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alsl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NInyeckas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAasT JUCCOIMAlMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAaHHUSI MPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM W HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TEePMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOIB30BAHUH BAKHEUIITUX HEOPTAHUIECCKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBLHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPU
OMMCAaHWUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBpaICHUN’;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BaTh XMUMHUYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PpEaKLUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAS,
VWOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM MPU3HAKaM (YHCITy U COCTaBY
pearupyroumux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHHUIO CTEIeHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENbHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUM Uil  KJIACCHU(DUKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJNUECKOTO 3aKoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPIreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aTOMHbIE
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE JIHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BEUIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(OPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakUMd  THUAPOIM3a;  PEeaKkui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW pEAaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUS XUMUYECKOT0 PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOM 3HAHWU O METOJaX HAYYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U ISl OOBSICHEHUS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHUE  peakuuidi HOHHOro  oOMeHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHre
Cpeabl pPacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTAJBHBIX 3ada4 1o TemaM «Mertauey U «Hemeramisl»y) ¢
COOJII0JIEHMEM TpaBUil 6€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHMBATh WX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJI01aTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
nocyoM U 71abopaTopHBIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00Pa3HOro TOBEACHUS B OBITY W TPYJIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIIMH B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, mepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie  IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Pa3znen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Uroro no pazaeny 8
Pa3znea 2. YrieBoaopoasl
21 [IpenenbHble yriIeBOgOPOIbl — aJKaHBI, 5
LUKJIOAJIKAHbI
2 HenpenenbHble yriieBogOpPOIbL: aJIKEHBI, 14 1
AJIKaUEHBbI, aJIKUHbI
23 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
' nepepaboTka
2.5 l"anioreHnIponu3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no pazneny 35

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHust

3.1 Cnuptel. ®enon

11




KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe KUCTI0THI. ClI0KHBIC 21
a¢upsl. Kupbl

33 VYrieBojibt 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKUCTOTHI. benku 12
Hroro no pazneny 12
Pa3zgea S. BbicokoMoJIeKyJIsIpHbIE COeIUHEHUSA

5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COETNHEHUS 6
Hroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TEM (uudpoBbie)
Ne /i P Konrpoabubie IIpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
pecypchbl
Pa3znea 1. TeopeTudeckue 0OCHOBbI XUMHH
. doxcopa, eduMedia,
Crpoenue atoma. [lepuoanueckuit 3aKoH
XUMHUK.Tu, orgchem.ru,
1.1 u [lepuoanueckas cucteMa XuMHYECKUX 9 )
LU M studarium.ru,
anemenToB J[. . MenpaeneeBa
8 CHEMEGE.RU
doxcsopa, eduMedia,
12 Crtpoenue BemniecTBa. MHOrooOpasue 1 XUMHUK.1u, orgchem.ru,
' BEIL[ECTB studarium.ru,
CHEMEGE.RU
dboxcBopa, eduMedia,
XHAMHUK.TU, orgchem.ru,
1.3 XVMHYECKUE peaKkInu 19 . 8
studarium.ru,
CHEMEGE.RU
Hroro no pasneny 39
Pasnen 2. Heoprannueckas xummusi
doxcBopa, eduMedia,
XHAMHUK.TU, orgchem.ru,
2.1 Hemeramnsl 27 . 8
studarium.ru,
CHEMEGE.RU
okcBopa, eduMedia,
2.2 MeTtanmnbl 27 ¢ pA

XUMHK.TU, orgchem.ru,




studarium.ru,

CHEMEGE.RU
Uroro no pazaeny 54
Paznen 3. XuMus U :KM3Hb
doxcopa, eduMedia,
31 MeTop! TO3HAHUS B XUMHH. XUMHUS U 9 XUMHUK.TU, orgchem.ru,
) KU3HDb studarium.ru,
CHEMEGE.RU, hij.ru
Wroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer 1 3HaY€HUE OPraHUYECKON
XUMHH, IIPEJICTABICHUE O MHOT000pa3uu
OPraHNYeCKUX COCTUHEHUIN

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

XuMHUECKas CBSI3b B OPraHHMYECKIX
coequHEeHUsX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBA3EH

Teopust cTpoeHUs OPraHUuYECKUX
coequHenuiit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHUI

[IpencraBienue o Kki1accUPUKAUN U
cUCTeMaThyecKkasi HOMEHKIIaTypa
(IUPAC) oprannueckux BeIIeCTB




Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremarusanuys 1 0000IIEHNE 3HAHUHI
110 TeEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnueckre 1 XUMHUYECKHE CBOMCTBA
aJKaHOB

11

HaxoxneHnne aJikaHOB B IPUPOJIE.
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
aJTIKaHOB

12

[uknoankanel: oomast popmyna,
HOMEHKJIATypa M U30MepHsi, OCOOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX CBOﬁCTB,
CIOCOOBI MOJTYYEHUS ¥ IPUMEHEHHE

13

Perienue pacuéTHpIX 3a1a4 Ha
oTpeieNIeHUE MOJICKYIIPHOU (HhOPMYITBI
OpPTaHUYECKOTO BEIIECTBA IO MACCOBBIM
JO0JIsIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHHUH 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHUKOBA

16 CriocoObl mosTy4eHHs 1 IPUMEHEHNE
AJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[lonyyenue sTUiIeHa U U3YYEHUE €T0
CBOMCTB"
Pemenne pacuéTHeIx 3a7a4 Ha

18 orpezieNieHue MOJICKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIEeCTBA
AnKaMeHBl: CONPSKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKHE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

)1 CrniocoObl osTyyeHHs U IpUMEHEHUE
aJIKaJInEHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as

” (dbopMyIia, HOMEHKJIaTypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢du3nveckre CBONCTBA

23 XHUMUYECKUE CBOKCTBA aJIKMHOB

24 KauecTBeHHBIE peaKIIMM HAa TPONHYIO
CBS3b

)5 CriocoObl MosTydeHus: ¥ IpUMEHEeHHe
AJIKWHOB

%6 Pemrenne 3amad: pacy€Tsl 10 ypaBHEHHIO

XUMHYECKON peaKiuu




27

CucreMmaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

28

ApEHBI: TOMOJIOTUYECKUH Psif, 001Iast
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJIyoJIa, UX (PU3NIECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU
3aMEILEeHUs

XHMMHUYECKHE CBOMCTBA apEHOB: PEAKIIMH
MPUCOCIMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTA XMMHUYECKHUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

33

34

CrniocoObl osTyyeHHs U IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCKAY pa3JINIHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
peakuuii. CucteMartusaius u 00001eHne
3HaHUM 110 TEME

36

37

[Ipupoanstii raz. [lomytHbie HEDTAHBIE
rasbl

KaMeHHBIH yroib ¥ IPOIYKTHI €10
nepepadoTKu




38

Hedtb u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIepepadoTKU
HetH

39

40

41

I'eneTnueckas CBA3b MCXKAY pa3JInIYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

FaJ'IOFCHOHPOI/IBBOI[HI)IC YrJiI€BOAOPOAOB:
SJICKTPOHHOEC CTPOCHUE,; pCaKIN1
3aMCIICHUA IraJior¢Ha

JeiicTBue menouei Ha

TaJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJKaHOB C MAarHucM U IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUIN
1o pazzaeny "Yrieroaopoasl"

43

44

45

KonTponbhas padota no teme
"YraneBonpopoast"

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oO1iast popmyna,
CTPOEHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiiaccuukarus,
(bu3nvecKue CBONCTBA

XHUMHYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MosTydeHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie adupel: HOMEHKIATYpa 1
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKNX CBOMCTB




MHoroatoMHBIE CIIMPTHBI: 3TUJIICHTJIMKOJIb

48 Y TJIMLEPUH, UX PU3NYECKHUE U
XUMHUYECKHE CBOICTBA

49 CriocoObl osTy4yeHHs 1 IPUMEHEHNE
MHOT'0aTOMHBIX CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

51 XUMHYECKHUe CBOMCTBA (heHoIa

57 CriocoOpl 1osTyueHus: U IpUMEHEHUe
¢denoina
[IpakTuueckas paborta Ne 2. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHombI"

54 CucremaTu3anus 1 0000IIeHNEe 3HAHUI
10 TEME
Anberuibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW IPYTIIIbI;
TOMOJIOTUYECKHE PsAJIbI, 00111ast popMmyia,
M30MepHsl © HOMEHKJIATypa

56 ATNbIeruipl U KETOHBI: (PU3MUECKUE
CBOMCTBA; peaKuu IPUCOEINHEHUS

57 Peakunu okucieHns U Ka4eCTBEHHbBIE
pEeaKIy aJIbJIETU0B U KETOHOB

58 CriocoObl TTOTYyIeHUS AJTbICTHIOB U

KE€TOHOB




59

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHHS UX
MOJIEKYJI

60

61

62

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nYecKue CBOMCTBa

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
KHCIOTH. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HETIPEICIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CrniocoObl osTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3¢upbl: TOMOJIOTUYECKUHN P,
ob1mas popmyna, H30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOM peaKkiu, Ha
oTpeielICHUE MOJIEKYIISIPHON (OPMYITBI
OpPraHNYeCKOro BEIIECTBA




69

[TpakTuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Kap6oHoBsie KuciaoThl. Cl10KHBIC

a¢upsr"

70

Kupsr: crpoenue, pusznveckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITH3)

71

72

73

OcoOEeHHOCTH CBOWCTB JKUPOB,
coJiepKalnX OCTATKU HEMPEAEIbHBIX
KUPHBIX KUCIOT. JKUPBI B IpUPOIE

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
0 CHHTCTHUYCCKUX MOIOIIHUX CPCACTBAX
(CMC)

['eneTnueckas cBI3b YrJIeBOAOPOAOB U
KUCJIopoacoACpKaluX OPraHu4CcCKux
BCIICCTB

74

Pacuérel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75

76

77

CucremaTu3anus U 000011IeHE 3HAHUIH
110 TEME

OO01mas xapakTepucTUKa YTIeBOIOB U
KiaccuduKaus yrieBoaoB (MOHO-, 11- U
TIOJIMCaXapU/Ib)

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0’JIEHUE B MIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma




79

Jlucaxapuapl: caxapo3a, MajabTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MPUMEHEHHE JAUCAXaAPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJI, (hu3nyecKue u
XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHUC

81

82

[Tonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenne PaCUYCTHBIX 3aJa4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
PCaKuu OT TCOPECTUYCCKH BO3SMOKHOI'O

&3

CucreMaTuzanys u 0000LIEHYE 3HAHUM
0 pasaeny

84

85

86

KonrtponbHas pabora no teme
"Kucnopoacoaepkaiiue opraHu4ecKue
coequHeHus"

AMUHBL: K1accupUKaIys, CTPOCHNE
MoJIeKyJI, o0mtast popmyia, usomepus,
HOMEHKJIaTypa 1 (pru3nyeckure CBoicTBa
XUMUYeCKUE CBOWCTBA alNU(PaTHUECKUX
aMHMHOB

87

AHWIIMH: CTPOCHNE AHWINHA,
0COOCHHOCTH XHMHUYECKHX CBOKMCTB
aHMJIMHA

88

&9

CriocoOsI MoNTydeHus: U IpUMEHEHUE
anuaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepusi, pu3ndecKue CBOMCTBa.




OTI[GJIBHBIG npeacTaBuTCIN O~
AMHWHOKHCJIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak mpupoIHbIE TOJTUMEPHI;
CTPYKTYPBI OCITKOB

XUMHYECKHE CBOMCTBA OEIIKOB

93

94

95

96

A30TCcoAepKALINE TETEPOLMKINYECKUE
COCANHCHMUA. HyKJIeI/IHOBI)Ie KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTAIbHBIX 3aa4 10 TeEME
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

ITpakTruyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coearHeHnin"

KonrtponbHas pabora no Teme

"A30TCcoepKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTOABbI UX CUHTEC3a —IIOJIMMEPpU3alUI U
IIOJIMKOHACHCAllUA

98

[TnacTmaccel. YTunuzamus u nepepadoTka
IlacTUKa




DOnacToMepbl: HaTypaJlbHbII

% CHUHTETHYECKUE KayuyKu. Pe3nna !
BonokHa: HatypajibHbIE, ICKYCCTBEHHBIE,

100 cuHTeTnueckue. [loaumepsl 1
CHEeIUaIbHOTO HA3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue

101 AKCIEPUMEHTAIBHBIX 33724 10 TEME 1

"Pacrno3HaBaHue IJIaCTMACC U BOJIOKOH"
O000I11IeHIE U CUCTEMATU3AIUS

102 M3yYEHHOT'0 MaTepHalia 1o Teme 1
"BricOKOMONEKYISIpHBIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KIIACC

9JICMCHTOB B OCHOBHOM

Ne KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer KonTpoabu [MpakTuyeck H3Yy4YeHH
o0pa3oBaTejibHbIE pecypchl
n 0 ble paboThI He padboThl b
Radioactive decay — interactive simulations —
Atom. CocTaB aTOMHBIX eduMedia Monenu cTpoeHus atoma ®
sanep. XuMUYECKUN Xumus, Ctpoenue atoma * @okchopn
asieMeHT. M30Tomsb!. 1 VYuebnuk (foxford.ru),
CuHTE3 31EMEHTOB, https://foxford.ru/wiki/himiya/atomnoe-yadro,
SZIEpHBIE peaKk U https://foxford.ru/wiki/himiya/radioaktivnost-
radioaktivnyy-raspad
KBaHTOBBIE UncIIa JIEKTPOHA * XUMH,
Crpoenne atoma * Qokchopa YueOHUK
CtpoeHune AIIeKTPOHHBIX (foxford.ru),
2 000JI0YEK aTOMOB, 1 https://foxford.ru/wiki/himiya/elektronnaya-
KBAaHTOBBIC UMCIIa obolochka-atoma,
https://foxford.ru/wiki/himiya/stroenie-
elektronnyh-obolochek
Knaccudukanms
XUMHUYECKUX IJIEMEHTOB 1 AtomHas opburans (orgchem.ru)
(s-, p-, d-, f-amemMeHTHI)
Pacnpenenenue
P XuMuK.py - CepBuc «1EKTpOHHOE
4 3JIEKTPOHOB I10 1
CTpPOEHHE aTOMOB» (xumuk.ru)
aTOMHBIM OpOUTaISIM
DNEeKTPOHHbIE
P XuMuK.py - CepBuc «IEKTPOHHOE
KOH(UTYypaIiy aToMOB 1

CTpoeHHe aToMoB» (xumuk.ru)



https://foxford.ru/wiki/himiya/atomnoe-yadro
https://foxford.ru/wiki/himiya/radioaktivnost-radioaktivnyy-raspad
https://foxford.ru/wiki/himiya/radioaktivnost-radioaktivnyy-raspad
https://foxford.ru/wiki/himiya/elektronnaya-obolochka-atoma
https://foxford.ru/wiki/himiya/elektronnaya-obolochka-atoma
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek

1 BO30YX/IEHHOM
COCTOSIHUU

ONEeKTPOHHBIE
KOH(UTypaIyi HOHOB.
DIEeKTPOOTPULIATETEHOC
Th

ATOMBI U 3JIEKTPOHBI, oArotoBka k EI'D no
xuMud (studarium.ru)

[Tepuonuueckuii 3aKoH
u [lepronnueckas
CHCTEMa XMMHYECKHX
anemeHToB J[. U.
Menneneena, CBI3b C
COBPEMEHHOU TeOpUEN
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
N3MCHEHHS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMH
MPOCTHIX U CIIOKHBIX
BEILIECTB 110 TPYIIAM U
Iepuoam

https://foxford.ru/wiki/himiya/periodicheskaya-
sistema-kak-graficheskoe-otobrazhenie-

periodicheskogo-zakona,
https://foxford.ru/wiki/himiya/obschaya-
harakteristika-elementov-po-ih-polozheniyu-v-

periodicheskoy-sisteme,
https://foxford.ru/wiki/himiya/zakonomernosti-
izmeneniya-svoystv-elementov-i-ih-soedineniy-

po-periodam-i-gruppam

Mendeleev (Historical) — interactive
simulations — eduMedia (edumedia-
sciences.com), https://www.edumedia-
sciences.com/en/media/165-mendeleev-periodic-

table, https://www.edumedia-

sciences.com/en/media/417-periodic-

classification-of-elements,

CucremaTtuzanus u
000011eHIe 3HAHUH 110
teme. KoHTposibHas
pabota mo Teme
"CTpoeHue aToma.
[Iepuoanueckuii 3aK0H
u [lepuonnueckas



https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/obschaya-harakteristika-elementov-po-ih-polozheniyu-v-periodicheskoy-sisteme
https://foxford.ru/wiki/himiya/obschaya-harakteristika-elementov-po-ih-polozheniyu-v-periodicheskoy-sisteme
https://foxford.ru/wiki/himiya/obschaya-harakteristika-elementov-po-ih-polozheniyu-v-periodicheskoy-sisteme
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://www.edumedia-sciences.com/en/media/165-mendeleev-periodic-table
https://www.edumedia-sciences.com/en/media/165-mendeleev-periodic-table
https://www.edumedia-sciences.com/en/media/165-mendeleev-periodic-table
https://www.edumedia-sciences.com/en/media/417-periodic-classification-of-elements
https://www.edumedia-sciences.com/en/media/417-periodic-classification-of-elements
https://www.edumedia-sciences.com/en/media/417-periodic-classification-of-elements

CHCTEMA 3JIEMEHTOB
A.N.Menpeneena"

10

11

12

13

Bunn xumuueckoit
CBsI3U. MeXaHU3MBbI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3U.
Merannndeckas CBI3b.
Bonopoanas cBs3b.
MexMonekysapHbie
B3aHMOJICHCTBHS

BanenTtHocTh 1
BaJICHTHbIE
BO3MOYKHOCTH aTOMOB.
CBs13b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUYECCKUM
CTPOCHHUEM

[IpencraBnenus o
KOMILIEKCHBIX
COEJIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

Bemecrtsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumbl
KPUCTAJUTMYECKHUX
pEILIETOK U CBOMCTBA
BEIIECTB

https://foxford.ru/wiki/himiya/vzaimosvyaz-tipa-

himicheskoy-svyazi-s-vidom-kristallicheskoy-
reshetki, MloHHas CBSI3b U €€ XapaKTePUCTUKHU
» Xumus, XuMuueckas cBsizb * Dokchopn
VYuebnuk (foxford.ru), Tunsl xXumudeckoit
cszu | CHEMEGE.RU,
https://chemege.ru/materials/stroenie-veschestva/

XuMuK.ru - § 2. KommnekcoobpazoBanue
(xumuk.ru), https://xumuk.ru/nekrasov/xiii-
03.html,

https://www.edumedia-

sciences.com/en/media/414-crystal-system



https://foxford.ru/wiki/himiya/vzaimosvyaz-tipa-himicheskoy-svyazi-s-vidom-kristallicheskoy-reshetki
https://foxford.ru/wiki/himiya/vzaimosvyaz-tipa-himicheskoy-svyazi-s-vidom-kristallicheskoy-reshetki
https://foxford.ru/wiki/himiya/vzaimosvyaz-tipa-himicheskoy-svyazi-s-vidom-kristallicheskoy-reshetki
https://chemege.ru/materials/stroenie-veschestva/
https://xumuk.ru/nekrasov/xiii-03.html
https://xumuk.ru/nekrasov/xiii-03.html
https://www.edumedia-sciences.com/en/media/414-crystal-system
https://www.edumedia-sciences.com/en/media/414-crystal-system

IlonsTue o AUCIICPCHBIX

JucniepcHble CUCTEMBI ® XUMMUS,
JlucriepcHble CUCTEMBI U PACTBOPHI

CHUCTEMAX.
14 dokchopn Yueonuk (foxford.ru),
IIpencrasnenue o e .
https://foxford.ru/wiki/himiya/kontsentratsiya-
KOJUJIOUJTHBIX pacTBOpax
rastvorov
HctunHbBIE pacTBOPHI: JucniepcHbie CUCTEMBI ® XUMMUS,
HaCBIIIEHHEIE U JucnepcHbie CUCTEMBI U PACTBOPHI *

15 HEHACHIILEHHbIE, ®okchopa Yueonuk (foxford.ru),
PacTBOPHUMOCTb. https://foxford.ru/wiki/himiya/kontsentratsiya-
Kpucramnoruapatst rastvorov
CriocoObl BEIpaKEHHS o .

https://foxford.ru/wiki/himiya/kontsentratsiya-

16 KOHIIEHTPALIKU

rastvorov
pacTBOpOB
Pemrenue 3agau ¢
HUCII0JIb30BaHUEM

17 MOHSATUH ""MaccoBas https://foxford.ru/wiki/himiya/kontsentratsiya-
J10JI1 paCTBOPEHHOTO rastvorov
BelecTra", "MoJsipHas
KOHIIeHTpauus"

Knaccudukanus u

18 HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB
Cucremaruzamnys

19 000011IeHNE 3HAHUHA 110
TEME
KonTponbhas pabota no

20 teme "CtpoeHue

BEIECTBA.



https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov

Mmuoroo6pasue
BelecTs"

21

22

23

24

Knaccudpukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHUs
MacChl BEUIECTB; 3aKOH
COXpaHEHUs U
MIpEBpALCHUS SHEPTUU
MIPU XUMHUYECKUX
peaKuusx

TennoBbie 3G HEKThI
XUMHUYECKHX PEaKIuil.
Tepmoxumuueckue
YpaBHEHHS

Brraucnenus 1o
YpaBHEHUSAM
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKUM
YpPaBHEHUAM

CKopoCTh XMMUYECKOMN
peakuuu, e€

https://foxford.ru/wiki/himiya/osnovy-

himicheskoy-termodinamiki,

https://foxford.ru/wiki/himiya/zakon-gessa,

PacueTsl 1o TepMOXUMHYECKUM yPaBHEHUSIM
* Xumusi, OCHOBHBIE TUIIbI PACUETHBIX 3a]1a4.
Anroputmsl pemenus. * @okcpopa YueOHUK
(foxford.ru),
https://foxford.ru/wiki/himiya/zakon-gessa,
https://foxford.ru/wiki/himiya/skorost-
himicheskoy-reaktsii

PacueTsl 10 TEpPMOXUMHUUYECKUM YPABHEHUAM
* Xumust, OCHOBHBIE TUIIBI PACYETHBIX 3a/1a4.
Anroputmsl perenus. * @okcpopa YueOHUK
(foxford.ru),
https://foxford.ru/wiki/himiya/zakon-gessa

https://foxford.ru/wiki/himiya/skorost-
himicheskoy-reaktsii



https://foxford.ru/wiki/himiya/osnovy-himicheskoy-termodinamiki
https://foxford.ru/wiki/himiya/osnovy-himicheskoy-termodinamiki
https://foxford.ru/wiki/himiya/zakon-gessa
https://foxford.ru/wiki/himiya/zakon-gessa
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/zakon-gessa
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii

3aBUCHMOCTB OT
pa3IUYHBIX (HAKTOPOB.
Karamms n
KaTaJIn3aTOPhI

T'omorennbie u

25
reTepPOreHHbIC PEAKIINU
[IpakTuueckas pabora )

P " P https://www.edumedia-
No 1 mo Teme "Bnusinue . . . .
sciences.com/en/media/600-chemical-reaction,

26 pa3nu4HbBIX (PaKTOPOB N

CKOpOCTh XMMUYECKOHN peaKIuu,
Ha CKOpPOCTb )
P . " noaroroBka Kk EI'D mo xumuu (studarium.ru)
XUMHUYECKON PEaKIuu
OO6patumsie u XUMHYECKOe paBHOBECHE * XUMUS,

7 HeoOpaTHMbIE PEaKIINH. Xumuyeckoe paBHoBecue * Dokcdopa
XUMHYECKOE VYuebnuk (foxford.ru), XuMuK.ru -
paBHOBECHE PaBHoBecue.

CwMmelieHre XuMHYECKOTO paBHOBECHS
[IpakTnueckas padbora
" Xumust, XUMHYECKOE PABHOBECHE
No 2 o Teme "Bnusinue
®oxkchopa Yuednuk (foxford.ru)XuMuK.ru
pa3IuYHbIX (PaKTOPOB

28 - PaBnoBecue. HAI'JIAAITHA S BUOXVMUAL.

Ha MOJIOKEHUE
Su Konsman, Knayc-I'enpux Pewm, IOpren
XUMHUYECKOTO
ABHOBECHS" Buprt (xumuk.ru),
P https://orgchem.ru/chem1/vid/kat.htm
DNeKTpoNIUTHYECKast
nucconuanus. CunbHbIe
Koncranra nucconumanuu * Xumus,
U CJIa0bIe AIEKTPOIIUTHI.
29 DIEKTPONUTHYECKAs! AUCCOLIMALIMS

CreneHp IUCCOIIHALIAH.
KoncTanra
IUCCOIMAINN

®okchopa Yuednuxk (foxford.ru),



https://www.edumedia-sciences.com/en/media/600-chemical-reaction
https://www.edumedia-sciences.com/en/media/600-chemical-reaction
https://orgchem.ru/chem1/vid/kat.htm

HNonHoe npousseneHne
Bozbl. Cpenia BOJHBIX

https://foxford.ru/wiki/himiya/reaktsiya-sredy-

vodorodnyy-pokazatel-ph, pH Analysis —
interactive simulations — eduMedia

30 PacTBOPOB. (edumedia-sciences.com),
Bonopoansrit https://www.edumedia-
nokasareins (pH) sciences.com/en/media/705-acid-base-titration,
pactBopa https://www.edumedia-
sciences.com/en/media/257-titration-experiment,
I'maponus, noaroroska k EI'D mo xumun
I'uppomus conei. (studarium.ru),
Peakuuu, mportekaroniue https://studarium.ru/article/159,Teopus
31 B pacTBOpax ANEKTPOIUTUICCKON TUCCOITUAITIH |
AJICKTPOJIUTOB CHEMEGE.RU, https://chemege.ru/reakcii-
ionnogo-obmena/,
[IpakTrueckas pabora
Ne 3 o teme Teopust HIEKTPOITUTHIECKOMN TUCCOIHALINH |
32 "XuMHu4ecKue peaKiuu CHEMEGE.RU, https://chemege.ru/reakcii-
B pacTBOpax ionnogo-obmena/,
3JEKTPOJIUTOB"
https://foxford.ru/wiki/himiya/algoritm-
opredeleniva-stepeni-okisleniya-i-valentnosti-
OKHCIUTENBHO- elementa-v-soedinenii, OBP B opranuueckoit
BOCCTAHOBUTEIHLHBIE xumun ¢ Xumus, Kimaccudukamms peakiuii B
33 peakuuu. Baxnenmue oprannueckoi xumuu * ®okchopn YueOHUK

OKHCIIHUTECIN U
BOCCTAaHOBHUTCIIN

(foxford.ru),
https://foxford.ru/wiki/himiya/opredelenie-
stepeni-okisleniya-ugleroda-v-organicheskih-
soedineniyah



https://foxford.ru/wiki/himiya/reaktsiya-sredy-vodorodnyy-pokazatel-ph
https://foxford.ru/wiki/himiya/reaktsiya-sredy-vodorodnyy-pokazatel-ph
https://www.edumedia-sciences.com/en/media/705-acid-base-titration
https://www.edumedia-sciences.com/en/media/705-acid-base-titration
https://www.edumedia-sciences.com/en/media/257-titration-experiment
https://www.edumedia-sciences.com/en/media/257-titration-experiment
https://studarium.ru/article/159,%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
https://chemege.ru/reakcii-ionnogo-obmena/
https://chemege.ru/reakcii-ionnogo-obmena/
https://chemege.ru/reakcii-ionnogo-obmena/
https://chemege.ru/reakcii-ionnogo-obmena/
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah

MetoJ1 37EKTPOHHOTO

https://foxford.ru/wiki/himiya/algoritm-

vychisleniya-koeffitsientov-ovr,
https://foxford.ru/wiki/himiya/okislitelno-
vosstanovitelnye-reaktsii,
https://foxford.ru/wiki/himiya/metod-elektronno-

ionnogo-balansa,
https://foxford.ru/wiki/himiya/algoritm-

34 (371EKTOHHO-MOHHOT0) opredeleniya-stepeni-okisleniya-i-valentnosti-
Oaanca elementa-v-soedinenii, OBP B oprannueckoit
xuMuu ¢ Xumus, Kimaccudukanus peakiuii B
opranndeckoit xumun * ®oxcdopa YueOHUK
(foxford.ru),
https://foxford.ru/wiki/himiya/opredelenie-
stepeni-okisleniya-ugleroda-v-organicheskih-
soedineniyah
35 DJIEKTPOJIN3 PACTBOPOB https://foxford.ru/wiki/himiya/elektroliz-
1 PAcCILIaBOB BEIIECTB rastvorov-i-rasplavov
https://www.edumedia-
sciences.com/en/media/711-galvanic-cell,
https://www.edumedia-
36 Pemenne 3ana4 sciences.com/en/media/713-electrolysis-of-water,
PA3IHHBIX THHOB Electrolytic conduction — interactive
simulations — eduMedia (edumedia-
sciences.com),
Pemenue 3agau Onektponu3, noaroroka Kk EI'D mo xumun
37 Pa3IMYHBIX TUTIOB (studarium.ru)
Cucremaruzanus u https://chemege.ru/electrolysis/,
18 00001IeHne 3HaHUH 10 https://chemege.ru/testy-electroliz/,

TeMe "XUMUYECKUe
peakun"

https://chemege.ru/zadachi-na-elektroliz/,
http://files.school-



https://foxford.ru/wiki/himiya/algoritm-vychisleniya-koeffitsientov-ovr
https://foxford.ru/wiki/himiya/algoritm-vychisleniya-koeffitsientov-ovr
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
https://foxford.ru/wiki/himiya/metod-elektronno-ionnogo-balansa
https://foxford.ru/wiki/himiya/metod-elektronno-ionnogo-balansa
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/algoritm-opredeleniya-stepeni-okisleniya-i-valentnosti-elementa-v-soedinenii
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/opredelenie-stepeni-okisleniya-ugleroda-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://www.edumedia-sciences.com/en/media/711-galvanic-cell
https://www.edumedia-sciences.com/en/media/711-galvanic-cell
https://www.edumedia-sciences.com/en/media/713-electrolysis-of-water
https://www.edumedia-sciences.com/en/media/713-electrolysis-of-water
https://chemege.ru/electrolysis/
https://chemege.ru/testy-electroliz/
https://chemege.ru/zadachi-na-elektroliz/
http://files.school-collection.edu.ru/dlrstore/17806d58-ddfb-3b84-450b-54137a483de4/index.htm

collection.edu.ru/dlrstore/17806d58-ddfb-3b&4-
450b-54137a483de4/index.htm

KonrponsHas pabora no

39 Teme "XuMUuYecKue
peakuuun"
[Tonoxxenue
Knaccudukanus 1 HOMEHKIATypa
HEMETAIIJIOB B
. HEOPraHUYECKUX BEIIECTB * XUMHUS,
[Tepuonnueckoi
OcHOBHBIE KJIacChl HEOPraHUYECKUX
CUCTEME XMMHYECKHUX ® Oco6
BeriecTB * Pokcdo co0eHHOCTH
40 anementoB JI. U. B bopx,
CTpoeHHs HeMeTasuioB * Xumusi, Hemeramnsl
MenpeneeBa u
» ®okchopa Yuedbnuk (foxford.ru),
0COOCHHOCTH CTPOCHUS L .
https://foxford.ru/wiki/himiya/poluchenie-i-
ux aroMoB. Ouznyeckue . .
N primenenie-nemetallov
CBOICTBa HEMETAIJIOB
AsmoTponus
HEMETaJUIOB (Ha
41 IIpUMEPE KUCIOPOa, https://foxford.ru/wiki/himiya/allotropiya
cepsl, pocdopa u
yriaepo/a)
Bonopon, ero ¢puszndeckue u XUMHIECKHE
cBoiicTBa * Xumus, Hemetaisr « ®okchopy
Bonopon: nonyuenue, VYuyeOnuk (foxford.ru),Fuel cell — interactive
4 ¢buznveckne u simulations — eduMedia (edumedia-
XUMHUYECKHUE CBOMCTBA. sciences.com), Bomopoa: xumus Bogoposa |
IMaapusn CHEMEGE.RU, http://files.school-
collection.edu.ru/dlrstore/bead8602-ad9f-ee28-
499e-
43 l"anmorensl: HaxXOXIEHHE OO0mmas xapakTepucTrka HemetamioB [VA—

B TIPUPO/IE,

VIIA rpynn | CHEMEGE.RU



http://files.school-collection.edu.ru/dlrstore/17806d58-ddfb-3b84-450b-54137a483de4/index.htm
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nabopaTopHbIE U
MIPOMBIIIIICHHBIE
CIIOCOOBI TIOJTYYCHUS,
(buzuveckue u
XUMHUYECKHE CBOWCTBA

I'anorenoBoOpOABL. .
. ["amorenoBo10poIbI MX CBOMCTBA * XUMMUS,
Baxneiimne
OnemenTsl VIIA rpymnmnsl - rajloreHsl
KHUCJIOPOJICOAEpIKALIUE
44 dokchopn Yueonuk (foxford.ru),
COEJIMHEHMSI TaJIOT€HOB. e
https://foxford.ru/wiki/himiya/kislorodsoderzhasc
[IpuMeHeHue ranoreHoB . . :
. hie-kisloty-galogenov-i-ih-soli
Y UX COEIMHECHUM
OO01mas XxapakTepuCcTHKa U CTPOCHUE
I rajjoreHoB * Xumus, DinemenTsl VIIA
pakTuyeckas pabora 5
Ne 4. Pemenme rpyninsl - ranorensl * @okchopn YueOHUK
(foxford.ru), I'amorensr. XuMus rajJOreHOB U
45 AKCIEPUMEHTAIIbHBIX
ux coemunenuii | CHEMEGE.RU,
3a/1a4 110 TEME
"Tanoredsr" http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-
Olab-
KonTponbHas padota no
46 temaMm "Bonopon.
lNanorensr"
OO01mas xapakTepUCTHKa U CTPOEHUE
Kucnopon: P P p
anemeHToB VIA rpynnsl * Xumus,
nabopaTopHbIE U
OneMeHTh! VIA rpynmnsl - XaJIbKOTEHBI
MIPOMBIIIIICHHBIE
47 P ®okchopa Yueonuk (foxford.ru), XuMuK.ru

CIOCOOBI OTY4YEHUS,
¢busnyeckue u
XMMHUYECKHE CBOMCTBA.

- VIII. LIECTAS I'PVIIIIA
HEPHOI[H"IECKOPI CUCTEMBI
(xumuk.ru), https://xumuk.ru/nekrasov/viii-



https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-galogenov-i-ih-soli
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
https://xumuk.ru/nekrasov/viii-03.html

O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA

03.html, https://foxford.ru/wiki/himiya/kislorod,
Ozone layer — interactive simulations —
eduMedia (edumedia-sciences.com)

Oxcupl U IEPOKCUIBL.

48 Pemrenue 3anau https://foxford.ru/wiki/himiya/peroksid-vodoroda
pa3IMYHBIX THUIIOB.
Cepa: Hax0X/I€HUE B
MIPUPOJIE, CTIOCOOBI
MHOJIyYCHUS e
ye ’ https://foxford.ru/wiki/himiya/sera, Cepa,
49 ¢busnueckue u i
. noaroroBka kK EI'D mo xumuu (studarium.ru)
XHUMHUYECKHE CBOUCTBA.
CepoBojiopoj,
cyabGuabl
https://foxford.ru/wiki/himiya/kislorodsoderzhasc
hie-kisloty-sery,
Kucnopoaconep:xarue q e . .
https://foxford.ru/wiki/himiya/vzaimodeystvie-
COCIMHEHHUS CEPBI. ] . .
50 0co6 . sernoy-kisloty-s-metallami-i-nemetallami
COOCHHOCTH CBOMCTB . .
N https://foxford.ru/wiki/himiva/okislitelno-
CEpPHOM KUCIIOTHI ) .
vosstanovitelnye-protsessy-s-uchastiem-
soedineniy-sery, https://chemege.ru/sera/
[IpakTnueckas padbora
Ne 5. Pemntenne
51 AKCIEPUMEHTAIbHBIX
3ana4 o reme "Cepa u
eé coequuennsa"
IIpoBepounas pabora
POBEP " P Cepnas kucnora, noarotoska k EI'D o
52 no teme "HeMmeTanibl

VI rpynmer"

xumuH (studarium.ru)
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https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
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A30T: HaXO0XIIEHUE B
MPHUPOJIC, CIIOCOOBI
MOJTyYCHUS,

https://foxford.ru/wiki/himiya/obschaya-

53 o .
(buzuveckue u harakteristika-i-stroenie-elementov-va-gruppy,
XUMUYECKHUE CBOKCTBA.
AMMUaK, HUTPUIBI
https://foxford.ru/wiki/himiya/oksidy-azota,
Kucnopoaconepxariue Kucnotsl azota * Xumus, DiemMeHTs VA
54 COCJIMHEHHUS a30Ta. IpynIbl - MTHUKTOTeHbl * Dokchopn YueOHuK
Oco0eHHOCTH CBOWCTB (foxford.ru),
A30THOM KHCIIOTHI https://foxford.ru/wiki/himiya/vzaimodeystvie-
azotnoy-kisloty-s-metallami-i-nemetallami,
Pewrenne 3anau
Pa3IUYHBIX TUIIOB. . .
https://studarium.ru/article/168,
55 [Ipumenenue a3ora u . .
N https://studarium.ru/article/170
€ro COeIMHEHU.
A3oTHBIC yI10OpEHUS
docdop: HaAXOXKICHUE B
MPUPO/IE, CIIOCOOBI
56 MOJIy4YEHUS, https://foxford.ru/wiki/himiya/fosfor,
¢busnueckue u https://chemege.ru/ximiya-fosfora/
XUMHUYECKHUE CBOKCTBA.
®ochunsl u pochun
Oxkcuasl hocdopa,
ocdopcoaepKanme
docgop P Coenunenus docdopa * Xumust, DIeMEHTHI
kucioTel. Conu
57 VA rpynnsl - THUKTOTeHbI * Dokchop

(bocopHOIi KHCTOTHI.
[Tpumenenue pochopa
U €Tr0 COCIMHEHHUM.

VYyebnuk (foxford.ru)



https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/oksidy-azota
https://foxford.ru/wiki/himiya/vzaimodeystvie-azotnoy-kisloty-s-metallami-i-nemetallami
https://foxford.ru/wiki/himiya/vzaimodeystvie-azotnoy-kisloty-s-metallami-i-nemetallami
https://studarium.ru/article/168
https://studarium.ru/article/170
https://foxford.ru/wiki/himiya/fosfor
https://chemege.ru/ximiya-fosfora/

docdopHbIe
ya0OpeHus.

[TpakTuyeckas pabora
Ne 6. Pemienue

58 OHCHCPHMCITAIbHBIX https://studarium.ru/article/169
3a1a4 o teme "A30T u
dhochop u ux
coenuHeHus"
Yraepoa: HaxOXkIeHHE https://foxford.ru/wiki/himiya/obschaya-
B IIpUpoAe, harakteristika-i-stroenie-elementov-iva-gruppy,
AJUIOTPOITHBIE XuMuK.ru - X. YETBEPTA I'PVIIITA
59 MOAU(pUKAIUH; HEPHOHHHECKOfI CUCTEMBI
(dbuznveckue u (xumuk.ru), fullerene - nanotube — interactive
XUMHYECKHE CBOMCTRA, simulations — eduMedia (edumedia-
MIPUMEHECHHE sciences.com)
VYrnepon ¢« Xumusi, nemeHTsl [VA rpynisr -
Oxcun yrepoza(Il), KpucTamiorensl * @okchopa YueOHUK
oxcnp yriepoza(IV), (foxford.u), . .
60 . https://foxford.ru/wiki/himiya/soedineniya-
YTOJIbHAS KHCIIOTA U €&
conm ugleroda,
https://foxford.ru/wiki/himiva/ugolnaya-kislota-i-
61 Pemenue sanas https://chemege.ru/carbon/
Pa3IMYHBIX TUIIOB
Kpemuuii: HaxoxaeHue
B MIPUPO/IE, CIIOCOOBI
62 MOJIy4YECHUS, https://foxford.ru/wiki/himiya/kremniy,

¢busnyeckue u
XUMUYECKHEe CBOWCTBA,



https://studarium.ru/article/169
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-iva-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-iva-gruppy
https://foxford.ru/wiki/himiya/soedineniya-ugleroda
https://foxford.ru/wiki/himiya/soedineniya-ugleroda
https://foxford.ru/wiki/himiya/ugolnaya-kislota-i-ee-soli
https://foxford.ru/wiki/himiya/ugolnaya-kislota-i-ee-soli
https://chemege.ru/carbon/
https://foxford.ru/wiki/himiya/kremniy

okcua kpemHuus (IV),
KpEMHHEBask KUCIIOTA,
CHJIMKATBI

IIpuMeHeHne KpeMHUA
U €ro COCAVMHEHUMN.

CoenvHeHus KpeMHHUS * XUMHUS, DIIEMEHTBI
[V A rpymmsl - kpuctamiorensl * ®oxcopa

63
CrekJio, ero moiyueHue, VYuebnuk (foxford.ru),
BUJIBI CTEKJIA https://foxford.ru/wiki/himiya/silitsidy
P VYrnepoa, noaroroBka k EI'D no xumuun
elIeHue 3a1a4 . .
64 (studarium.ru), Kpemnnii, moaroroska k ET'D
Pa3IUYHbIX TUIIOB i
1o xuMuH (studarium.ru)
bnaropoansie rassl.
bnaropoausie (MHepTHBIE) Ta3bl * XUMHUS,
CucremaTtu3zanus u
65 . Hewmeransr « ®okchopa YueOHUK
000011IeHNEe 3HAHUH 110 L
| \ (foxford.ru), https://chemege.ru/acidicoxides/
teme "Hemerasuibl
66 KonTponbnas pabota mo
teme "Hemeramib"
AHanu3 pe3yabTaToB
67 KOHTPOJILHOM paboTHhl,
KOPPEKIHs OIUO0K
[TonoxxeHne MeTauioB B
[Tepuonnueckoi
CHUCTEME XUMUYECKUX Oco0eHHOCTH CTPOCHUS U CBOMCTB METAJNIOB
68 DJIEMEHTOB. * Xumus, Metasmisl « @okchopa YueGHUK
Oco0eHHOCTH CTPOCHHUS (foxford.ru),
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIOB
69 O6mwme puznueckue https://foxford.ru/wiki/himiya/poluchenie-i-

CBOMCTBa METAJIJIOB.

primenenie-metallov, [lonsaTue o



https://foxford.ru/wiki/himiya/silitsidy
https://chemege.ru/acidicoxides/
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-metallov

IIpuMeHeHne MeTaoB
B OBITY U TEXHUKE

METaJUTYypruu: O0IINe CIIOCOOBI MOITYYSHUS
metamuioB | CHEMEGE.RU

CIuraBel METANIOB.

https://foxford.ru/wiki/himiya/korroziya-

metallov-i-metody-borby-s-ney, Rust —

70 interactive simulations — eduMedia
Koppo3sus meramios L
(edumedia-sciences.com),
https://chemege.ru/korroziya/
DNEeKTPOXUMHUYECKUI
PAI HATPSHKCHUI [TonsiTHe 0 MeTamTypruu: o0IIKe CrocoObI
71 MeTauioB. O0mue nonyuenus: metaios | CHEMEGE.RU,
CTIIOCOOBI OTYYCHUS https://foxford.ru/wiki/himiya/metallurgiya
METaJIJIOB
7 Pewrenne 3anau
Pa3IUYHBIX THUIIOB
OO01mas xapakTepucTHKa
MeTauioB [A-rpyniibl
[Tepuonnueckon
OcoGenHoctu ctpoenust metamuioB [A u [TA
CUCTEMBI XUMHUYECKHUX
. rpynn ¢ Xumus, OnemenTs! 1A u IIA rpynm »
anemeHToB. Hatpuii n
. ®doxchopa Yuedbnuk (foxford.ru), Obmas
73 KaJIui: TIoJy4eHue,
xapakrepuctika metauioB [A—IIIA rpynm |
¢buznueckue u
XUMHUYECKHUE CBOKCTBA CHEMEGE.RU,
’ https://chemege.ru/alkalimetals/
MIPUMEHEHUE MPOCTHIX
BEILIECTB U UX
COCIMHEHU I
OO6m1ast XxapakTeprucTruKa o
vetamion TTA-MPVIILL https://foxford.ru/wiki/himiya/osnovnye-
74 pyn soedineniya-schelochnozemelnyh-metallov-i-ih-

[Tepuoanueckon
CUCTEMBbI XUMHUYECKHUX

svoystva,



https://foxford.ru/wiki/himiya/korroziya-metallov-i-metody-borby-s-ney
https://foxford.ru/wiki/himiya/korroziya-metallov-i-metody-borby-s-ney
https://chemege.ru/korroziya/
https://foxford.ru/wiki/himiya/metallurgiya
https://chemege.ru/alkalimetals/
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva
https://foxford.ru/wiki/himiya/osnovnye-soedineniya-schelochnozemelnyh-metallov-i-ih-svoystva

3JIEMEHTOB. Maruuii u
KaJIbLUW: MOJyYeHHUE,
(dbuzuveckue u
XAMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX
BCIIECTB U UX
COCIMHCHUI

JKécTtkocTh BOIBI U

Illenoyno3eMenbHBIC METAJIbI U UX

7 CHocoObI €€ yCTpaHeHus coeaunenus | CHEMEGE.RU
Merasusl - p-3JIEMEHTBI.
ANOMUHUI: O61as xapakrepuctuka meramioB [A-IIIA
76 MOJIy4YEHHUE, rpynn | CHEMEGE.RU,
(buznveckue u https://chemege.ru/aluminium/,
XHMHYECKHE CBOMCTBA, https://chemege.ru/amphoxides/,
IIPUMEHEHHE
AmdorepHbIe CBOWCTBA
OKCHJIa U THJIPOKCH]IA AMdoTepHOCTb * XuMusi, MeTtasuibl
77 AIIOMHHMS, ®okchopa Yuednuxk (foxford.ru),
THIPOKCOKOMITIIEKCHI https://foxford.ru/wiki/himiya/stroenie-i-
AIIOMUHMS, UX svoystva-alyuminiya-i-ego-soedineniy,
MIpUMEHEHNE
https://foxford.ru/wiki/himiya/svinets-i-ego-
78 O110BO U CBHHEI .
soedineniya,
OOmas xapakrepuctika MetaioB [A-ITITA
rpynn | CHEMEGE.RU,
79 Pemenue 3agau https://chemege.ru/shhelochnozem-met/,

Pa3IMYHBIX TUIIOB

Illenounbie MeTaIbl, mOAroTOBKA K EI'D mo
xumuH (studarium.ru), AITIOMUHHM,
noaroroBka k EI'D mo xumun (studarium.ru)



https://chemege.ru/aluminium/
https://chemege.ru/amphoxides/
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/svinets-i-ego-soedineniya
https://foxford.ru/wiki/himiya/svinets-i-ego-soedineniya
https://chemege.ru/shhelochnozem-met/

[TpakTyeckas pabora
Ne 7. Pewienue

20 JKCIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
"Mertasuibl IJIaBHBIX
noarpynm”
KonTponbhas pabota no
81 TeMe "Merauisl
[JIaBHBIX noArpymnm"
AHanu3 pe3yiabTaToB
82 KOHTPOJILHOH paboTHI.
Koppekuust ommbox
OOm1ast xapaKTEepUCTHKA
METaJUIOB MOOOYHBIX https://foxford.ru/wiki/himiya/osobennosti-
noarpynn (b-rpymnm) stroeniya-perehodnyh-metallov, O0mias
83 [Iepnonnueckon XapaKkTEepUCTUKA MEJU, IUHKA, XpOMa,
CHUCTEMBI XUMHUYECKHUX xene3a | CHEMEGE.RU
3JIEMEHTOB
dusnyecKue u CrtpoeHue u CBOICTBA XpoMa U €ro
XHUMHYECKHE CBONCTBA coequHEHHH * Xumus, MeTaisl
84 Xpoma U ero ®oxchopa Yuednuxk (foxford.ru), Xpom.
COCIMHEHUM, UX XuMHs XpoMa U €ro COeTMHEHUH |
IIPUMEHEHNE CHEMEGE.RU
Baxneiimne e .
https://foxford.ru/wiki/himiya/stroenie-i-
COEIMHEHMS MapraHIia. . .
svovstva—mar,qantsa—l—ego—soedlnemv,
85 [Tepmanranar xanus,

€r0 OKHUCJINTEILHBIE
CBOMCTBA

XuMuK.ru - § 6. [loarpynna maprasna
(xumuk.ru)



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-perehodnyh-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-perehodnyh-metallov
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy

duznueckue u
XUMHUYECKHUE CBOMCTBA
JKeJe3a U €ero

XKenezo. Xumus xenesa u €ro COSMHEHUH |
CHEMEGE.RU, XuMuK.ru - § 1.
CEMENCTBO JKEJIE3A: xene30, KOOabT,

86 COCTMHEHUM. HUKEb. OKCUIbI, THIPOKCHIbI, XJIOPHU/IBI,
[Tonyuenue u HUTPATHI, KUCJIOTHI - XUMUYECKUE CBOMCTBA
MIPUMEHEHHUE CILJIABOB (xumuk.ru), Xpowm, xene3o u Mefp,
xKeresa noaroroBka k EI'D mo xumuu (studarium.ru)

https://foxford.ru/wiki/himiya/stroenie-i-
dusznyeckue u .. ..
. svoystva-soedineniy-medi-i-serebra, XuMunK.ru

87 XHMH%C%HG CBOHCTBay - § 2. llonrpynma meau (xumuk.ru), Menp.
ME/IH H GO COCIHHCHHH, XUMUS MEN U €€ COSIMHECHHUI |
WX IPUMEHEHUE CHEMEGE.RU
dusznueckue u
XMMHYECKHUE CBOMCTBA CrtpoeHnue u CBOMCTBA IIUHKA U €T0
I[IMHKA U €T0 coequHeHnd * XuMus, MeTailinl ©

88 COEJIMHEHM, UX ®okchopa Yuebnuk (foxford.ru), Llunk.
MIPUMEHEHUE. XYMHUS IUHKA U €70 COEAMHEHUH |
I'mapoxcokoMIuIeKchl CHEMEGE.RU
IIMHKA
[IpakTnueckas padbora
Ne 8. Pemenne

29 AKCIEPUMEHTAIbHBIX
3aJa4 110 TeMe
"MeTamibl TO00YHBIX
noArpymm”

Xpowm, xene30 u Meab, noaroroka k EI'D no

90 Pemenue 3amau xumuH (studarium.ru), Mapraser, UHK U

PAa3JIMIHBIX TUIIOB

cepebpo, moaroroBka k EI'D mo xumuu
(studarium.ru),



https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra

O06006111EHE U

01 cUCTeMaTH3ausg | https://foxford.ru/wiki/himiya/obschie-
HU3y4EHHOT0 MaTepuaia himicheskie-svoystva-metallov
o teme "Metaisl"
9 KonrponsHas pabora no |
Teme "MeTaiuier"
AHau3 pe3yabTaToB
93 KOHTPOJILHOHM paboTHl, 1
KOPPEKIHUS OIIHO0K
Ponp xumuu B
o0ecrieueHuun
94 YCTOWUYMBOIO Pa3BUTHUSA |
gejoBeuecTna. Ilonstue
0 HaYYHBIX METOAaX
HUCCIIEIOBAHUS BEIIECTB
XuMHUecKasi IPOMBIIUIEHHOCTh * XUMUS,
Hay4Hble TPHHIHIIET XHUMHYECKOE MPOMBIIIJIEHHOE MPOU3BOICTBO
OpraHM3aIIH » ®okchopn Yueonuk (foxford.ru),
https://foxford. iki/himiya/nauchnye-
XUMHUECKOTO tt.ps /./o od1tu/w“ /. .Va/ auchnye
printsipy-organizatsii-himicheskogo-
MIPOU3BO/ICTBA. .
ITpombluIeHHEBIE proizvodstva,
p https://foxford.ru/wiki/himivya/proizvodstvo-
95 CIOCOOBI NOTYUYEHUS 1 ,
. sernoy-kisloty, [Ipon3BoacTBO aMmuaka ¢
BaKHEHIIINX BEIIECTB.
Xumust, XUMAYECKOE TPOMBIILIEHHOE
XuMH4ecKoe
poun3BoIcTBO * Dokcdopn YueOHuk
3arpsi3HEHUE

OKpY>Kalolleu cpenbl U
€ro IOCJIE/ICTBHS.

(foxford.ru),
https://foxford.ru/wiki/himiya/printsipy-

pererabotki-i-primenenie-goryuchih-iskopaemyh,

https://foxford.ru/wiki/himiya/proizvodstvo-



https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov
https://foxford.ru/wiki/himiya/obschie-himicheskie-svoystva-metallov
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/printsipy-pererabotki-i-primenenie-goryuchih-iskopaemyh
https://foxford.ru/wiki/himiya/proizvodstvo-metanola

XuUMUA U 370pOBbE

metanola,
https://foxford.ru/wiki/himiya/promyshlennoe-

https://foxford.ru/wiki/himiya/lekarstva,

JeJI0BeKa. — =
96 https://foxford.ru/wiki/himiya/himicheskoe-
JlekapcTBEeHHBIE . o
stroenie-1-svoystva-vitaminov
cpeacTBa
Xumusa mumu. Poiab
XMUMHHU B 00eCIeUeHUN
HHUIEBON
97 0€e30I1aCHOCTH. https://foxford.ru/wiki/himiya/prirodnaya-
Kocmernueckue u organicheskaya-himiya,
napdromepHbie
cpeactsa. beitoBas
XUMUS
XUMUA B
XUMHS B CTPOUTEIIBCTBE * XUMUSI,
CTPOUTEIBCTBE.
N XUMHYECKOE MPOMBIIIJIEHHOE TTPOU3BOICTBO
Baxueiinue
98 » ®okchopa Yuedbnuk (foxford.ru),
CTPOUTETBHBIE U
[Tonumepsl, BOJIOKHA, KAyUyKH |
KOHCTPYKIIMOHHBIE
24 CHEMEGE.RU,
MaTepHuabl
XHUMHUS B CETHCKOM https://foxford.ru/wiki/himiya/himiya-i-selskoe-
XO03SICTBE. hozyastvo, [Tpon3BOACTBO a30THOW KUCIIOTHI *
99 Opranuueckue u Xumus, XuMU4ECKOE TPOMBIIIIIEHHOE
MUHEpaJIbHbIE npon3BoIcTBO * Dokcdopa YueOHUK
yIoOpeHus (foxford.ru)
CucreMaTuzanus u
100 000011IeHNE 3HAHUHA T10
TEME
101 pe3eps
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O6miecTBoO ¢ orpaHH4eHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkuimonepHoe o0mecTBo «M31aTebCTBO
«IIpocBemenne»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONU OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Epemun B. B. Xumus. 10-11 k1. Meroauueckoe nocodue / B.B. Epemun, H.E.
Ky3pMmenko, A.A. Jlpo3nos, B.B. JIyaun. — M.: Ipoda, 2017.

2. Xumus. 10-11 knaccel: pabouas nporpamma k nuaun Y MK B. B. Jlynuna:
yaeOHo-meTonuueckoe nocodue / B. B. Epemun, A. A. Jlpo3nos, 3. FO. Kepumos.
— M.: Jlpocda, 2017.

3. JleBkun A.H., Xumus: 11 knacc, 3anaunnk/ A.H. Jlekun, H.E. Ky3nenosa. -
M.: «Benrana-I'pad», 2015 -240 c.

4. BonoBuk B.b., O6mast u Heopranuueckasi xumusi. Borpocsl, ynpaxHeHus,
3amaun, tectel. / B.b. Bonosuk, E.JI. Kpyrenkas - CI16: CMUO IIpecc, 2016. -

256 c.



5. BonoBuk B.b., Oprannueckasi xumusi. Borpocsl, yrpaxHeHus, 3a/1auu,
tecthl./ B.b. Bonosuk, E.JI. Kpyrenxkas - CI16: CMHO Ilpecc, 2018. - 256 c.
6. Jleskun A.H., [ToBTopsiem xumuto: 3ananus B Tectax / A.H.JIeBkuH,

C.E.lomOposckas. - CI16: CMHUO Ilpecc, 2015 - 104 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://zadavator.spbal.ru - BuptyanbsHslii Kypc 1o npeameTy

2. ®okcdopa. Yuebnuk Onnaitn-mkona @okchopa (foxford.ru)

3. UurepaktuBHbiidi yaueOHUK Dokchopa FOTYD

https://www.youtube.com/(@FoxfordRu/playlists?view=58

http://school-collection.edu.ru - Enunas koynnexkuusi iuppoBbIxX
00pa3oBaTeNbHBIX PECYPCOB

4. eduMedia Hayka B netictBuu https://www.edumedia-sciences.com/

5. http://www .krugosvet.ru/cMenu/23 00.htm - Dunuknonenus “Kpyrocser”.
Xumusi. Hayuno-nonynspHele myOauKanuu

6. http://www.n-t.org/ri/ps - [lonynspHast OubiroTeka XUMUIECKUX PJIEMEHTOB
Hcropust OTKpbITHS, PU3NUECKHE CBOMCTBA 3JIEMEHTOB

7. alhimik.ru - "Anxumuk". CoBeThl a0UTYpUEHTY. Y UUTEIIO XUMUHU.
CrnpaBOYHHK

8. https://chemistry.ru/ - OTKpbITHIN yueOHUK. XUMHS.

9. chem.msu.su - "DnekTpoHHas OMOIMOTEKA MO XUMUH"



10. hemi.nsu.ru "OcHOBBI XuMuH" - DIECKTPOHHBIA YICOHHUK.

11. hij.ru - )xypHan «XuMHUS U KU3HB»

12. http://www.chemnet.ru — Undopmarimonnas xumudeckas cetb MI'Y um.
M.B.JIomoHoCOBa

13. http://www.chem.msu.su/rus/olimp/ - IlIkoTbHBIE OUMITHATEI IO XUMUH

14. http://rsr-olymp.ru/ - Poccuiickuii COBET oJIMMMUa IKOJIHLHUKOB

15. http://www.rosolymp.ru/ - Bcepoccuiickasi omumMinuaaa mKoJIbHUKOB
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