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HOACHUTEJBHASA 3AITUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepasibHOM 00pa3zoBaTEILHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencrasieHHbix B denepanbHOM TOCYIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peann3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO W3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0O  HWHTEpIpPETallMi0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alusi KOTOporh oOecrneynBaeT
MOJIyYCHUE TPEICTaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
OoOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KOoTopas npeaycMaTpuBaeT
OTpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTrOBOM arrectaniii B (OpMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHaBIWBAaEeT WHBAPUAHTHOE MPEIAMETHOE COJEp)KaHHE, 005S3aTebHOE
JUI U3Yy4eHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpPHMpPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHHU, PeKOMEHIyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3y4eHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX ~ pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX  ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IMpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh € OOY4YEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl. 3a IpeieaMH YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 0O0ydeHHUS .

B cootBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nudpepeHInpoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0miero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHUIUIMH B By3aX M OPTaHU3alMAX CPEeIHEro NpohecCHOHaIbHOr0 00pa30BaHus.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHE TEOpPETUYECKO U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAeAEHHbIA MPOPUiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (enepanbHON
o0Opa3zoBaTeILHON MPOrpaMMBI CPETHETO 00IIero 00pa3oBaHus U3YUYEHUE TIpeaMeTa
«XHUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBaHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHMM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATETbHOCTH, UMEIOIIMX MEXIUCIUIUITMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIAIOTCA  YIIIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMSI ITUX KYpPCOB B IpPOrpamMMe IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOTo U YriIyOIEHHOTO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYNHOCTb MPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cHucreMa
3HaHUU TIOJY4YaeT ONpPENEIEHHOE TEOPETUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3Y4EHHS MpeaMmeTa oOecredeHa BO3MOXKHOCTD
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs IPEICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJMHAMHKU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HYHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUud JOMOIHSIETCS
(GopMUpOBaHHEM TMPEACTABICHUM 00 JJIEKTPOXMMHUYECKMX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4ecKkoil XMMUH NpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OIpeeaEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTemMe MNpeIMETHBIX 3HAHWI)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XMMUKO-PU3nYecKoro npodusis 00abI10e 3HayeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepHana 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHasi TeOpusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonornueckoro npoduist OONbUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinydae mpenocTaBisieTcs BO3MOXKHOCTD JJ1sl 00J1ee 00CTOSTENBHOTO



paccMOTPEeHHsI XUMUYECKOM OpraHn3aly KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIbITa IPAKTUYECKOTO MIPUMEHEHUS HAyUHBIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yueHnun yueOHOro npeamMera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBJISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUU KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN JAEATENBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAnoiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHnn palroOHAIBHOTO MPUPOJONOIb30BaAHMS, B (OPMHPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€NOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHHW, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIlECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;

e (dopmupoBaHUe y 00yJaromxcs OCO3HAaHHOTO IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN 11 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEeM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus mpoOJieM, CBSI3aHHbIX C XUMUEHN, MPOrHO3UPOBAHUSI,
aHaJIN3a U OLIEHKH C ITO3UIIUHN DKOJIOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MPeCTaBICHUHN 0 HAyIHBIX METOAaX MO3HAHUS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, MMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JEATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B nnane peanuzanuu 1nepBOOYEpPEAHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH HU3YUCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B T03HABAEMOCTH SIBJICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO M  CaMOBOCIIUTAaHHUIO  HAa  OCHOBE  YCBOCHHS
00IIeYeI0BEYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydarommuxcs, (GopMHpOBaHHE Y HHUX CO3HATEIHLHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPa30BaHMIO KaK
YCIIOBHIO YCTIEITHOMN NMPOo(eCCHOHAIBPHON 1 OOIIECTBEHHOMN JEeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IIPUPOJIOINOJIH30BAHUS,
Pa3BUTHE SKOJIOTHYCCKON KYJIBTYPhI, IPHOOPETEHHUE OIBITa OOIIECCTBEHHO-
IMOJIE3HOU DKOJIOTHUECKOUN AEITEIHbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBanus, coctapiset 204 yacos: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aToOMa yriaepoja. XHMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSIX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINM). TUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3M.
OpnuHapHasi, [BOMHAsE U TpoitHas cBsi3b. CocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopusst cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl wW30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P(HEKTH B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUM (MHIYKTUBHBIN U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o KinaccupuKaMK oOpraHuyeckux BenlecTB. lloHatue o
bynkuuonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIIEH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (IUIaBJICHUE,
OoOyIiiMBaHWE M TOPEHHE), KOHCTPYMPOBAHHUE MOJENEeH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3aluu,
JNEruApUPOBAHUs, IUKIN3ALUHU, TMPOJIN3a, KpeKUHra, ropenus. IIpencrasnenue o
MEXaHU3ME PEAKIUN PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibiX (IIUKJIONPONAH, IUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HUKJIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYYEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOpU M3l
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyecKas
(uuc-tpaHc-) uzomepus. OU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuuu IPUCOCIWHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3auu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepuszanus conpskEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, o01as ¢hopmysia, HOMEHKIATypa U
MU30MEpHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA aJKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMYU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuil psj apeHoB,
obmtast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIBLIE U
YTJIEBOJNOPOJHOM paJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaaUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOIydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIi yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIO
pactBopa WIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJAOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeclBeUMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, OJIYYEHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJeHUE ¢ koyutekiusamMu «HedTte» u «Yromwy, ¢ oOpasinamu
MJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJIa W JTaHoda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JerUApaTalud, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzomepus. OcodeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKieoGuiIbHOro 3aMenieHus. Jelictere Ha
opranu3m denoBeka. CriocoObl MOTy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIbI U
OeHszonpHOrO siapa. dusmueckue cBorcTBa (PeHona. OCcOOEHHOCTH XMMHUYECKHX



cBoiicTB ¢enona. KauectBennsie peakuun Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06slI osryueHus: U npuMeHeHue geromna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorndeckue psiabl albJerua0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB H
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKIUN IPUCOETUHEHUS.
OxkucieHue anbJeTu0B, KAYECTBEHHbIC peakluu Ha aiubaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponmHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHbIE CBOMCTBA,
peakius STepupUKANNU, PEAKIMU C YYacTHEM YTJIIEBOJOPOJHOIO pajJKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCJIOTHL. [loHATHE O TPOM3BOHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJE8As,
JUHOIeH08as KUCAoThl. CrlocoOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, U30MEpUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOU H
IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, GpU3NUECKUE U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeTpeeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

Mp11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, TU-
U mojucaxapubl). MoHOcaxapuabl: TIIOKO03a, (QpPyKTO3a, TajakTo3a, pubdo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTEs.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTH OpraHu3mMa. Jucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnMBaoIIMEe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsh Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIydeHHe >PUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpEeBpallCHUN:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3AUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoep:xale OPraHNYecKne CoeTuHeHUs.

AMWHBI — OpraHWYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBHUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comm anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psga. CTpoeHUe aHUJINHA.
B3aumHoe BimMsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHwIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHHue anudarhuueckux aMuHoB. l[loilydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHbIe OpeACTaBUTEIN Ol
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKlus TMOJIUKOHJCHCAIIMU, O0O0pa3oBaHWE TMENTHIHOW CBSI3U.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak npupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKLIUU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pacTBopeHHe OCIIKOB B BOJE, JACHATyparusi OCJIKOB NMPHU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAIBHBIX 33Jlad [0 TeMaM
«A30TCoaepKalle OpraHudecKre COeTUHEHU» U «Pacro3HaBaHUE OPraHUYECKUX
COCIMHEHUN.

BrbicokoMoJ1eKy/JISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISAPHBIX COEJUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHbie Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUIECHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJbHBIX 3anad 1o Teme «Pacrno3HaBaHue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOSAIINX B €TI0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs], ONpPEAEICHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEpPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, NbIXaHUE, OENTKW, YIJIEBOJbl, JKHUPbI, HYKICHMHOBbIE KHUCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONAEMbI€, TOILIIUBO.
TexHosorus: NUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOIO IUTAHWI,
MOIOIIIME CPEICTBA, MATEPUAIIBl U3 UCKYCCTBEHHBIX MU 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. Knaccudukamnmss XuMHIeCKIX dJIEMEHTOB (S-, P-,
d-, f-smementnl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MDUTYypallui HOHOB.
DIIEKTPOOTPULATEIIBHOCTb.

[lepnognueckuil 3akoH U [leproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX Y CJIOKHBIX BELIECTB M0 TPYIIIAM U IEPUOJAM. 3HAUEHUE IEPUOTUIECKOTO
3akoHa [[.1. MeHnpeneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIUHA CBI3U. [[0AIpHOCTD, HAIIPABIEHHOCTh U
HAChIIAaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas —CBA3b.
MexMoNneKyIsIpHbIE B3aUMOICUCTBHUS.

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

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

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllieHHbie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOpPraHUYeCKUX BEIIeCTB. TpUBHAIIbHBIC
Ha3BaHMS OT/IEJbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKux peakifuii B HEOPraHUYEeCKOW U OpPraHUYecKOu
XUMUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUA.

CKOpOCTh XMMHYECKOUM peakiiu, e€ 3aBUCUMOCTb OT Pa3MYHBIX (DaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcTanTta
XUMUYECKOr0 paBHOBecHs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYAaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoansiii nokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B MPUCYTCTBUM KaTalW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, U3YUYECHUE BIMSIHUSA PA3IUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTamwioB B [leproandyeckoil cucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTpOeHUsS ux aTomMoB. Du3MUEecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ nipuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crnocoObl MoydeHwus, (pusndeckue u
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIne KUCI0pOaCOAEPKAIINE
COCIMHEHUs TrajoreHoB. JIabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U UX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CTOCOOBI MOTYYCHUS
KuCIopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoictBa. CepoBomopon, cymbbumasl. Oxcupn cepui(IV), oxcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxJeHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa um ero coemunenuit. dochopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPOINHBIE  MOJIUDHUKAIUU.
duznyeckrue W XUMHYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTHUBUPOBAHHBIA yroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOSydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne MetayioB B [leprognyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYeK aTroMoB MeTauioB. OOrue
dbu3nyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampsbkeHuil  metawioB.  OOmue  CcrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPPO3UH.

OOmas xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUN.

O6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydYeHHue, (Qu3nueckue Hu
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHui. AmdoTepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue 1 XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kaiaus, €ro OKUCIUTEIbHbBIE CBONCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(Ill). [Tonyuenne u npuMeHeHne Keaesa u
€ro CIUJIABOB.

Pu3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHECHUE MEJIU U €€ COCIUHEHUN.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C PacTBOPAMH KHUCIOT U
1IeJI04YEel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U (GocPop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIUATBI OPTaHU3AUA XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHBIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIAaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAOWIEN CPEIbl U €ro ocaeacTBus. Poib xumun B
o0ecTieYeHUU YHEPTETUUECKON OE30ITaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKU. Poib Xxumuu B
o0ecreyeHnH MUIeBON 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenctBa. beitoBas xumwms. [IpaBuna
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHnyecKkue U MUHEpaIbHbIe YI00pEHHUS.

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

Pacuérurle 3amaqn.

PacuéThl: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHON MaccoBOM JoJei
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYyKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpH  HU3YyYEeHUHM oOmed u
HEOpPraHUYeCcKOM XMMHH B 11 Kilacce ocylIecTBISIETCSA Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCUPUKaLUs, MEPUOIUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEJb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PaIMOAKTUBHOCTb, MOJICKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Ta3, (U3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPHI, YIIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK YHEPTUM B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHoNorus: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJLUTyprusi, CTPOUTEIIbHbIC
MaTepuaibl, CEIbCKOX03UCTBEHHOE MPOU3BOACTBO, MUIIEBAsI TPOMBIIIJICHHOCTb,
dbapMaiieBTHUECKasT ~ MPOMBIILIICHHOCTb, MPOU3BOJICTBO  KOCMETHUYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATEPHAJIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMS BBIJICICHBI CIEIYIONIME COCTABJSIONIME: OCO3HAHUE
OOYYarOIIMMHUCST POCCHMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOOIIPEIEIICHAIO; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJEHUS; HAIUYUE
IIPaBOCO3HAHUS, YIKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA IMpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
O0Oy4JaronmMxcs B MPOLECCE peATU3aAMK 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpEeAMETAa «XHUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITa IO3HABATENILHOM M MPAKTHUUECKOH J1E€ATEIbHOCTH
oOyyaroluxcs B MPOIECcCEe pean3allid 00pa30BaTENbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U ITPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUJIAX MEXKINYHOCTHBIX
OTHOILIEHHUU B KOJUIEKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3TAHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YB@)XEHUS K MpOIecCy TBOpPUECTBA B OOJACTH TEOPHUH U IMPAKTUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



MHTEpECa U MO3HABATENbHBIX MOTUBOB B IIOJIYYEHUH U MOCIEAYIOIIEM aHAIHN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKM CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 370pOBOro W 0Oe30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwJl 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMpodeccuil pa3IuvyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAJIBHON TpPaeKTOPUU
oOpazoBaHus, Oyaymied mnpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHON CPEJIbI;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIB30BAHUSA JIOCTMIKEHUW XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIBHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHOMN MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIO0CTHOTO
IPEACTaBICHUS 00 OKpPY>KAIOUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UBWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUIEHUU TIJI00aIbHBIX MpoOIeM
YCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHENIHOTO TPY/JA ¥ SKOJOTUYECKA KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTU METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOUN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJy4EHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasiudHbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeramnpeameTHble pe3ysbTaTbl OCBOGHHUS MPOTpaMMbl IO XMMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCHIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TMOHATHUS, OTPaKaoIIne
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U clHeuupuKy METOAOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbId (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble y4eOHBbIC NEUCTBUS (MTO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKUe AeMCTBHUSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUs B PaCCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHH CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysa, ypaBHEHHE XUMUYECKON PEaKIuu
— MPU pElIeHUH Y4eOHBIX TMO3HABATENIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX NTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMUYECKUX
peakuuii;

dbopMynupoBaTh LIEAH U 3a/1a4l UCCIEA0BaHNUS, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
000O0LIEHHS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKaHUA, CIIPABOYHBIE TIO0COOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE U
orOope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHMS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKOU
uHboOpMaIuel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKHe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)IAaEMOM TEMBI B X0JI€ TMAI0Ta U/ WA
JUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JACSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOTo MPOeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE IeCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEUIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3aJad, BbBIOMpaTh HaumOoliee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha yriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT clienupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI JICUCTBHI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyalMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI MO TroOJaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranuyeckas XuMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieyeHun pPallMOHAIBHOTO
PUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YEJIOBEKA, a TAKKE IKOJIOTHUECCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PECHUYECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEeakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMs], O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsl, opuentantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA, OOIUX HAYUHBIX MPUHIIUIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPepadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(OpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM U PaCKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



U3rOTaBIMBATh MOJENIA MOJIEKYJl OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIUH
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTaHABIMBATh NMPHUHAICKHOCTh H3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
NPEAICTABUTENIC OPraHUYECKUX BEILECTB (3THIIEH, alleTHIECH, TOJIYyOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (eHos, (QopMaibIerull, aueTaablerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MalibTo3a, (PyKTO3a, aHWIMH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHYECKHE CBOWMCTBA THUIUYHBIX [MPEICTABUTENEH PAa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJTKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  [OJIUCAXapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEaKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHU4YE€CKUX COCTUHEHUHN OT
KpPaTHOCTH Y THUIIa KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €r0 MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE POAYKTOB NepepaboTKu;

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

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEILHON
NESTEIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTH3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHH: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUYETHl O HAXOXKIACHUIO XUMHUYECKON (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3UIUMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJII IPUHSATUSI TPAMOTHBIX pEIIeHUN nmpodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBaHUS, TMPEJACTABIATh B pazIuuyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHYECKH I1eJIeCO00Pa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayyHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, iepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUSD OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepualbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAIlMOHAILHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OO KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o00o0JIouKa aroma, S-, p-, d-aToMHBIE oOpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOLMAlMS, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJMTHUUYECKON IUCCOLUALMNH, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYNHHOCTU
U CUCTEMHOCTH XMMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHi, TEePMOJNHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON MESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPACHUI;



c(hOPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUUYECKYIO) CHUMBOJIUKY IS
coctaBieHusi (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM peméTkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHUH: KJIACCU(DUITMPOBATH: HEOPTAHNIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (UHCITY U COCTABY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(eKTy peakiuu, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiaccUPUKauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPUOIUYECKOTO 3akoHa J1.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, uCHONB3ys  TMOHATHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanM», «OCHOBHOE€ U BO30YXKIEHHOE SHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHuM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M ME¥XKJY HEOPTraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISATH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAsT KOHIEHTPAIUS;
Macchl BeIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpE/IETICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJWKATOPOB, H3yYCHUE BIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, pPEIICHUE
DKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 6€30MacHOro oOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOpMyJIUPOBATH 1ETh UCCIEOBAHUS, PECTABISATH B pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJI01aTh MTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
nocyoM W j1abopaTopHbIM OO0OpyAOBaHMEM, OOpaIIeHHWS C BEIIECTBAMH B
COOTBETCTBHUM C HHCTPYKIUSIMU [0 BBINOJHEHUIO J1a0OPaTOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MbI ONPEIACIEHHBIX HEOPraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATh II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, aTepHeT U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUECKYIO HHPOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
' BEILIECTB
1.3 XHUMHYECKUE PEAKIINU 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemerambl 31 1 3
2.2 MerTabl 23 1 2
Uroro no pazneny 54
Pa3nea 3. XuMus 4 :KU3Hb
31 MeTo/1bl TO3HAHUSI B XUMUU. XUMUS U 9
' KHU3Hb
Hroro mo pazaeny 9
OBULIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu
OPraHUYEeCKUX COCTMHEHUH

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

DIEKTPOHHOE CTPOCHHUE aTOMa yIiiepo/ia
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BanenTHbIE BO3MOXHOCTH aToMa

yriepozaa

XHUMUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopust cTpoeHust OpraHMuecKux
coequHeHnit A.M. Bytieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ (}HeKThl B MOJIEKYJIaX OPraHuYeCKUX
COoeIMHEHNH

Hpe,Z[CTaBJ'IeHI/IC 0 KHaCCI/I(i)I/IKaI_II/II/I u

CHUCTEMAaTHYeCKasi HOMEHKJIaTypa
(IUPAC) oprann4eckux BEIIECTB




Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

AJTKaHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmyrna, HOMEHKJIATypa 1 U30Mepus,
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

11

12

13

14

duznueckre 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHoB B IIpupoac.
Crioco05b1 MOJIYYCHHU U IPUMCHCHUC
aJIKAaHOB

[uknoankansl: obmas Gopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMUYECKHX CBOMCTB,
CIOCOOBI NOJTYYEHHUS U IPUMEHEHHE

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJiesIeHUue MOJIEKYIIpPHON (pOpMYJIBI
OpPraHUYECKOT0 BEIECTBA 110 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOJSALINX B
ero cocta. Cucrematusanus u
000011eHIe 3HaHU 110 TeMe

ATKEHBI: TOMOJIOTUYECKHH psif, 001mast
(dbopMyIa, HOMEHKIIATypa, SIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUs
aJIKCHOB




dusnueckre U XUMHUYECKHUE CBOMCTBA

15 ankeHoB. [IpaBuino MapkoBHHKOBa

16 CrniocoObl 1osTyueHHsl U IPUMEHEHUE
QJIKCHOB
[IpakTuyeckas padora Ne 1 o Teme

17 "[losryyeHne ATUIIEHA U U3YyYEHHE €TI0
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OTIpeJIeIeHUE MOJICKYIISIPHON (OPMYIIBI
OpPraHUYECKOT0 BEIIECTBA
AJNKagueHsl: CONPSKEHHBIE,

19 U30JIMPOBaHHbIC, KyMYJIHPOBaHHBIE.
OCoOEHHOCTH PTIEKTPOHHOTO CTPOCHHS

20 XHMMHUUYECKUE CBOMCTBA CONPSKEHHBIX
JTEHOB

o1 CriocoObl MosTyueHus: ¥ IpUMEHEHUEe
aJIKa/IneHOB
AJNKHUHBI: TOMOJIOTHYECKUN PsiJl, 001as

2 ¢bopmyra, HOMEHKJIATypa, 3JIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢u3nueckue cBoiicTBa

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO
CBSI3b

)5 CriocoObl mosTyyeHHs 1 IPUMEHEHUE
AJIIKUHOB

26 Pemenue 3anay: pac4€Tsl O ypaBHEHUIO

XMMHYECKON pEaKIuu




27

28

29

CucreMaruzanys 1 0000IIeHNE 3HAHUI
110 TEME

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBA

XUMUYeCKHe CBOMCTBA ApCHOB: pCaKIINH
3aMCIICHUA

30

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOETUHEHM S, OKUCIICHHE TOMOJIOTOB
OeH3omna

31

32

33

OcoOEeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJa

Pemenne pacu€THbIX 3a1a4 Ha
OIpeIeTICHUE MOJIEKYISIPHOI (hOpMYITBI
OpPraHMYeCKOTo BEIIECTBa

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

34

35

36

['eHeTHYecKas CBSA3b MY Pa3TUUHBIMU
KJIACCaMH yTJIEBOJIOPOJIOB

Pacu€rhl Mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremaTusaiys u 00001eHe
3HaHUH MO TeMe

[Tpuponnsiii ra3. [lonytHsle HedTAHBIE
rasbl

37

KaMeHHbIi yroyib 1 IpoayKThl €r0
nepepadoTKu




38

39

Hedtp 1 ciocoOw1 €€ nmepepaboTku
HedTH. [IpuMeHeHne npoIyKToB
nepepadoTku HePTH

I'enernueckas cBA3b MCXKIY pa3IndYHbIMU
Kj1acCaMH yrijii€Boaopoa0B

40

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJEKTPOHHOE CTPOEHUE; peaKluu
3aMelleHus TajoreHa

41

42

43

JeiicTBue 1menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIMTAJIOTCHAIIKAHOB C MarHUEM U LIMHKOM

CucremaTu3anus 1 00001IeHNEe 3HAHUI
0 pa3zeny «YTIeBOIOPOAbD)
KonrtponbHas pabora no teme
"Yranesonopoast”

44

HPCHCHBHBIC OIHOATOMHBIC CIIUPTHI:
TrOMOJIOTMYECKUH s, o0miast popmyna,
CTPOCHHE MOJIEKYJI, N30MEpHH,
HOMEHKJIaTypa, Kjlaccuuxanms,
¢u3nyeckre CBONCTBA

45

46

47

XHWMHYECKUE CBOMCTBA MTPEAEIBHBIX
OJIHOATOMHBIX CITUPTOB

CriocoOsl MoTydeHus: U IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB

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




MHoroaToMHEBIE CIIMPTHI: 3TUJIICHTJIIMKOJIb

48 U TJMLEPHH, UX QU3UYECKUE U
XMMHYECKHUE CBOMCTBA

49 CriocoOsl MoTydeHus: U IpUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

50 (busnueckue cBocTBa. TOKCUIHOCTH
(dhenona

51 XuMUYecKue cBoricTBa (heHola

50 CriocoOsl MoTyueHus: U IpUMEHEHUE
(dheHona
[IpaxTnueckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
«CrupThl U HEHONIBI»

54 Cucremaru3zanus 1 0000IIeHIE 3HAHUN
o TeEMe
AJNBAETUABI U KETOHBI: 2JIEKTPOHHOE

55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI;
TOMOJIOTHYECKHUE PSIbI, 001as popmyina,
M30MepHsl 1 HOMEHKJIaTypa

56 Anpaeruipl U KeTOHBI: (GU3NYECKUE
CBOWCTBA; pEaKIMy MPUCOCTUHEHUS

57 Peakiium okucieHus 1 Ka4eCTBEHHBIE
pEaKIfH abJETUI0OB U KETOHOB

58 CriocoOblI mostyyeHust aabIAeruI0B U

KE€TOHOB




59

60

OIHOOCHOBHBIE MPEEITbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBoiicTBa

61

XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KHCIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

Oco6eHHOCTH CBOMCTB: HEMPEICIIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUHN P,
obmas hopmysna, uzoMepus u
HOMEHKJIaTypa

duznueckrue 1 XMMUUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THpIx 3a1a4: 110
YPaBHEHUIO XUMUUYECKOW peaKluu, Ha
OIpeJIeIeHUE MOJICKYIISIPHON (POPMYIIBI
OpraHUYECKOro BEIECTBA




69

70

71

[TpakTrueckas padota Ne 3. Permenue
HKCIEPUMEHTAIBHBIX 33a4 110 TeMe
"Kap6oHoBbIe KHCIOTHI. CI10XKHbBIE
s¢upsr”

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

OcoOEeHHOCTH CBOHCTB KHPOB,

COJIEp>KaIINX OCTaTKHU HEMpeIeIbHBIX
KHUPHBIX KUCTOT. JKupsl B mpupojie

72

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee neiicteue. IlonsaTue
O CUHTETHYECKHUX MOIOIINX CPEICTBAX
(CMO)

73

74

75

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIIECTB

Pacu€rsl 10 ypaBHEHUSAM XUMHYECKUX
peakuuii

CI/ICTeMaTI/BaI_[I/IH u O606H_ICHI/IG 3HAHUM
10 TEMC

76

OO6mrast XxapakTepuCcTHKa YTJIEBOJIOB U
KJIacCU(PUKAIHS YTIIEeBOIOB (MOHO-, - U
MOJIMCaxapu/Ibl)

77

78

Momnocaxapusl: GU3NUECKHE CBOMCTBA U
HaXO0XJICHUC B IIPpHUPOAC

[IpuMeHeHue roKo3bl, €€ 3HaYeHUE B
KHU3HCACATCIbHOCTH OpraHnu3Ma




79

80

81

Jlucaxapuibl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHHE U CAXapUI0B

[Tonucaxapumpl: cTpoeHUE
MaKpOMOJIEKYJ, U3NYECKUe U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

[lonstre 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenne pacueTHsIX 3a1a4 Ha
OIIPEEIICHUE I0JIA BBIXOAA MIPOLYKTA
peaKkuuu OT TEOPETUYECKH BO3MOKHOTO

Cuctemaru3zanus 1 000011eHe 3HAaHUN
0 pa3zeny

KonTponbhas padota no teme
"Kucnoponacoaep:kamue oOpraHn4ecKkue
coequHeHus"

85

AMUHBI: KaccuuKanys, CTpOeHHE
MOJIeKYJI, o0mas hopmyiia, u3oMepusi,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86

87

88

XHMHYECKHE CBOMCTBA aJ'II/I(l)aTI/I‘-IeCKI/IX
dAMHHOB

Annnma: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMHUUYECKUX CBOMCTB
AdHUJINHa

CriocoOsl MotydeHus: ¥ IpUMEHEeHUe
ann(paTHIECKUX aMHUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
n3omepus, (pu3ndecKue CBONCTBA.




90

OTI[CJ'IBHBIC MpeaACTaBUTEIN O-
AMHWHOKHCIIOT

XUMU4YecKre CBOMCTBA AMHWHOKMHMCJIOT, UX
OMOJIOrMYeCcKOe 3HaYeHHE aMHUHOKHUCIIOT.
Cunte3 n TUAPOJIN3 IIENITUA0B

91

Benku kak mpupoiHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

XuMHYeECKHE CBOMCTBA OEIIKOB
A30TcomepsKalline TeTePOLMKINIECKHX
coenMHeHusX. HyKIIeMHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHE U OHOJOTHUYECKas POJIb

94

[IpaxTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«A30TCOAEpKAIME OPraHNYEeCKHE
COEIMHEHUS»

95

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME
«Pacnio3HaBaHMe OPraHUYECKUX
COCIMHEHUI»

96

97

98

KonTponbhas pabota no teme
"A30TCcoaepKalre OpraHnIeCKHe
COECIMHEHUS "

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNN U
METO/BI UX CUHTE3a —IIOJIMMEPHU3ALINS U
MTOJIMKOHACHC AU

[Mnactmaccel. Y Tunm3anus u nepepadoTka
IJ1aCTHKa




99 DJ1acTOMEpbl: HaTypaIbHbIN
CUHTETHYECKUE Kayuyku. Pe3una

Bookna: HaTypaJbHBIC, NCKYCCTBCHHBIC,

100 cunretndeckue. [lonmumepsl 1
CHEIHabHOTO Ha3HAUYEHUS

[TpakTuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
«Pacnio3HaBaHue njaacTMacc U BOJIOKOH»

O06o0meHne 1 cucTeMaTHU3aIUs
102 M3y4YEHHOT'0 MaTepHuaiia 1o TeMe 1

"BbICOKOMOIEKYJIISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKuil 31eMeHT. M130Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccupukanus XMMIIECKUX 3J1EMEHTOB
(s-, p-, d-, f-amemenThI)

Pacnpenenenue >1eKTpOHOB IO ATOMHBIM
opOuTaIsim

DNEeKTPOHHBIE KOH(PUTypalui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHNU

DJeKTpOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULIATENIBHOCTD

[Tepuonnueckuii 3akon u [leprnonnueckas
cUCcTeMa XUMHUYEeCKuX anemMeHToB [[. 1.
MenaeneeBa, CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
HUMHU IMPOCTBIX U CIIOKHBIX BCIICCTB IO
rpynmnaMm U nepuoaam




10

11

CucreMmaruzanys 1 00001IeHEe 3HAHUHT 110
TeEME

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoIeKyspHbIC
B3aUMOJICUCTBU

BanenTHOCTE ¥ BaJIEHTHBIE BO3MOYKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TE€OMETPHUYECKHM CTPOCHUEM

12

13

14

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COCJIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MOEKyIsIpHOTO U
HEMOJICKYJISIPHOTO CTpOeHUS. THIb
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune o0 KOJIOUIHBIX pacTBOpax
HctrunHBIE pacTBOPHI: HACKIILIEHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BhIpa)KE€HUS! KOHIIEHTPALIUU
pacTBOpOB

Pemenue 3agau ¢ ucnosib30BaHUEM
TOHSTUN «MaccoBasi 10JI1 paCTBOPEHHOTO
BEILIECTBA», «MOJISIPHAs KOHLEHTPALUS»

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEILECTB




19

20

21

22

CucreMmaruzanys 1 00001IeHEe 3HAHUHT 110
TeEME

Kontponbnas padota mo temam «CTpoeHHE
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB .M. MenneneeBay, «Ctpoenue
BemecTBa. MHOTOOOpa3ue BEIIESCTBY»

Knaccudukanus XuMruIecKux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIUIX

TernoBsie 2 (HeKThl XUMUYECKUX PEaKIUH.
TepMoxuMHUUyecKHre ypaBHEHUS

23

24

25

Brraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUYECKOHN peakuuu, e€
3aBHCHUMOCTH OT Pa3JINYHBIX (PaKTOPOB.
Kartanu3 u karanu3aropsl

I'omoreHnHsie u TETCPOTCHHLIC pCAKIINU

26

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKON peakuun"

27

28

OObpaTtumble U HEOOpATUMBbIE PEaKLIUH.
XHUMHUYECKOE paBHOBECHE

IIpakTuyeckas padora Ne 2 o Teme
"BausiHue pa3nu4HbIX (aKTOpPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"




DNEeKTPONMTHYECKAs TUCCOLUAIIHS.

29 CunbHble U cnadble AMeKTpoauThl. CTeneHb
JUCCOIAIIUU
HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazarenb (pH) pactBopa

31 I'mpponus coseld. Peaknuu, nporekaroniye
B PacTBOpax AJIEKTPOJIIUTOB
[IpakTuueckas padbora Ne 3 o Teme

32 "XuMu4ecKue peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC

33 peakuu. Baxxuenme oKUCIuTeNu u
BOCCTAHOBUTEIHU

34 MeTo/ 37eKTPOHHOTO (3JEKTOHHO-
HMOHHOT0) O6anmaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB
BEILIECTB

36 Pemenue 3ana4 pa3nu4HbIX TUIIOB

37 Pemenwne 3a1a4 pa3nuvyHbIX TUIIOB

38 Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
Teme " XuMHUYeCcKre peakun"

39 KonTponbHas pabota mo Teme
"Xumnueckue peakuuu"
[TonoxxeHnne HeMeTaLIOB B

40 [Tepunoanueckoii cucTeMe XUMUYECKHX

anemeHTOB /1. . Menaeneena u




41

0COOEHHOCTH CTPOEHHS UX aTOMOB.
duznyeckue cBOIICTBAa HEMETAIJIOB

Anotponusi HeMETaUIOB (Ha IpUMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

42

43

44

45

Bogopon: nomyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA [ 'napu bl

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

l"anorenoBonopoabl. Baxxkneiue
KHUCJIOPOJCOAEPKAIINE COSAUHECHUS
raJoreHoB

JlabGopaTopHbIe B MPOMBIIILIICHHBIC

CITOCOOBI MOJIYYCHUS I'aJIOTCHOB.
HpI/IMeHeHI/Ie rajlor€HOB U X COSIMHEHHUM

46

[IpakTnueckas padorta Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
«["aoreHsn

47

48
49

Kucnopoa: nabopatopHbie u
MIPOMBITIICHHBIE CITOCOOBI MOTyYSHHS,
¢bu3nyecKkrue 1 XMUMHUYEeCKHe CBOMCTBRA.
O3omn. [Ipumenenne Kuciopoaa u 030Ha
OKCHIbI ¥ IEPOKCHIBI

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

50

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘ICCKI/IG U XUMHNUYECCKHUEC
CBOICTBa

51

CepoBoniopon, cynbhuabt




52

53

Kucnoponconepkaiiue COeTMHEHUSI CEPHI.
Oco0eHHOCTH CBOWMCTB CEPHON KHCIOTHI

[IpakTrueckas padota Ne 5. Permenue

SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Cepa
" €€ COCTUHEHUI

54

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsI, PUBHUCCKUE M XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

56

57

58

Kucnopoaconep-xaine coeIMHEHUS
azora. OcoOEHHOCTH CBOMCTB a30THOMI
KHUCJIOTHI

[IpumeHneHue a30Ta v €ro COeTUHEHUH.
A30THBIE y10OpEHUS

docdop: HaxOkKAEHUE B IPUPO/IE,
CocoObI NOTY4YEHHUs, PU3NUECKUE U
XUMHUYecKHe cBoiicTBa. Docuabl u
bochun

Oxkcunsl hocdopa, pochopconepxarne
kucaoThl. Comut pochopHOil KUCTOTHI

59

60

61

[Ipumenenue dhocdopa 1 ero coeTMHEHUH.
®dochopubie ya1oOpeHus

[TpakTryeckas padora Ne 6 Pemenue
HKCHEPUMEHTATIbHBIX 33134 110 TeMe «A30T
1 ¢hocop 1 UX COCTUHEHUS

VYraepoa: HaX0XIEHUE B IPUPO/IE,
AJUIOTPONHbIE MOAU(pUKAUY; U3nuecKue
Y XUMHYECKHE CBOMCTBA MPUMEHEHHE




Oxkcun yraepona(Il), okcun yrinepona(IV),

62 YrojbpHas KUCJIOTa U €€ COJn

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB
Kpemuuii: Hax0KIeHUE B IPUPOJIE,

64 CIOCOOBI OTYYEHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxcun kpemuusi(IV), kpeMHueBast Kuciora,
CUJTMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COeIMHEHUH.
CrekJi0, ero nojiyueHue, BUIbI CTEKIIa

67 Pemenne 3ama4 pasnuyHbIX TUIIOB

68 CucremaTu3anus 1 0000IIeHNe 3HAHUH TT0
teme "Hemeransr"

69 KonTponbHas pabota no teme
"Hemerannsr"

70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS dTEKTPOHHBIX
0007109€K aTOMOB METAJJIOB

7 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[IpuMeHeHre METaIOB B OBITY U TEXHUKE

73 Cnuael MeTaiioB. Koppo3ust meTanioB

74 Pemenue 3aiay pa3nuyHbIX TUIIOB
DJIEKTPOXUMUYECKUH Pl HATPSIYKSHUI

75 MeTauioB. O0IIMe CIOCOOBI MOTyYeHUS

METAJIJIOB




76

OO6m1as xapakTepucTuka MeTayuioB 1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKHX 31eMEHTOB. HaTpuil n kanmii:
noJiydeHue, GU3NIECKue U XUMUICCKIE
CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

OO6mmas xapakrepucTuka MetamioB I1A-
rpynusl [leppoaudyeckoi cuctemsl
XMMHYECKUX 3JIEMEHTOB. Maruui u
KaJIBIIUH: TIOy4YeHue, (GU3NIecKue U
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

78

79

80

JXécTtkocTb BOJBI U CLIOCOOBI €€
yCTpaHEHUs

AnoMHUHUI: ToydeHue, Gpuzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHJIA U
TUIPOKCUIA ATFOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
IIPUMEHEHNE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

83

ITpakTuyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«MeTanibl IIaBHBIX MOATPYII»

OO11ast xapakTepUCTHKa METALIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepronnyeckoil cuCTEMbl XUMHUYECKUX
3IIEMEHTOB




dusnueckre U XUMHUYECKHUE CBOMCTBA

84 XpOMa U €ro COeAMHEHUM, UX IPUMEHEHUE
Baxwuerie coeMHEHUs Maprasiia.

85 [lepmaHranat Kanus, ero OKUCIUTEIbHbIC
CBOMCTBA
DU3NYECKUE U XUMUYECKUE CBOMCTBA

86 xelesa u ero coequHenuil. [lonydenne u
MIPUMEHEHHE CIUIaBOB XKele3a

37 OU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU
" €€ COCIMHEHMM, UX IPUMEHEHUE
Ou3nyeckue U XMMHUIECKHE CBONCTBA

88 LIMHKA U €r0 COCAMHEHUM, NX PUMEHEHHUE.
[M'iapoKCOKOMITIEKCHI IIMHKA
ITpakTruyeckas pabora Ne 8. Pemenue

89 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTannsl MOOOYHBIX MOATPYIIT»

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
O06o011eHne U cucTeMaTU3aIus

91 MU3y4YEHHOI'0 MaTepuala 1o Teme
"Metamibr"

92 Konrponsnas padora no reme "Metasibr"

03 AHanu3 pe3yabTaTOB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHNOOK
Ponp xumun B o0ecrieueHuN YCTOHIHBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTue o
Hay4HBIX METOJIaX MCCIICIOBAHMSI BEIICCTB

95 Hayunbie npuHUHUITBI OpraHU3aluu

XUMHYCCKOI'O IMPOU3BOJACTBA.




[TpombIIIEHHBIE CIIOCOOBI TTOJTYICHHUSI
Ba)KHEHUIIINX BEIIECTB

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

96 1
CpEeIbl U €r0 MOCIECACTBHUS

97 XuUMHS U 310pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

08 Xumus nuimy. Poib xumun B obecriedeHun 1
IUILEBOM O€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpencTsa. beitoBas xumus
XuMHs B CTpOUTENLCTBE. BaskHelmue

100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepuabl

101 XUMUS B CEJIBCKOM XO3SIMCTBE. |
Opranudeckrie 1 MUHEPAJIbHBIE yI00pEHUS

102 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110 |
TeMe

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O01iecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obmecTBo «M3maTenbcTBO
«IIpocsemienue»

* Xumus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., JIpo3noB A.A., JIlynun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkinonepHoe obmectBo «M3narenscTtBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA

e https://edsoo.ru/mr-himiya/

o CoOopnuk 3agau u ynpaxuenuit 10-11 kmacc. C.A. Ily3zakos, B.A. ITonkos,
N.B. bapsimosa

o Penerurop no xumuu. A.C. Eropos

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e https://scienceforyou.ru

e https://stepenin.ru/tasks

 https://fipi.ru/navigator-podgotovki/navigator-ege#hi






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075108
Brnageney YcaHuHa HaTanss NecHuwaoBHa

OeicTevTened C03.04.2025 no 03.04.2026



http://www.tcpdf.org

		2025-10-17T13:39:37+0500




