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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanbHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero oomero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBarelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmus Ha ypOBHE YTIYyOJEHHOTO HW3Y4YEHUs] 3aHMUMAET BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JUIs
aJanTalud UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme mno XuUMHM Ha3HAu€HUE TMpeaAMEeTa «XUMHS» IMOTydaeT
NoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJIHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
OoOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarOIIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKaxX KOHKPETHOI0 Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeNieJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHOW OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOrOBOM arTecTtaliM B (QopMe €eIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1t yriryOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBAaEeT WHBAPHAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
JUIT U3Yy4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHME €ro I0 KjiaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT NPUMEPHYI0 TOCIENO0BATEIbHOCTh HW3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJIEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEIMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-IT0O3HABATENbHBIX  JCHCTBUI  00ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHusl. 3a IpeieaMH YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMUSL YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OINPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUS.

B cootBercTBUM € KOHUeNTyaldbHbIMH mnoJjiokeHusmMu PIroOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJYYSHHSI XUMUYECKOT0 00pa30BaHus
B pAaMKax MW3y4EHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEeIHEro NpohecCHOHATBHOT0 00pa30BaHusl.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJICHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX OMPEAEAEHHBIA MPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOMIEro TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®I'OC COO Kk miaHupyeMbIM pe3ysbTaTaM OCBOCHHS (elepanbHOn
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3yYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHM, YMEHHMH palMoHaIM3ali y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allid COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriIyOIEHHOTO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHOBYy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHS» COCTaBISET COBOKYINHOCTb MPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00BbEMA 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiIyOJIeHUs IPeICTaBICHUI O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpoeHUMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUud AOMOIHSIETCS
(GopMUpOBAaHMEM MPEACTABICHUN 00 ANEKTPOXMMHUYECKUX Ipoleccax U
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB ONpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COJAEpPNKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiisa 60b110€ 3HauYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHaa 1o oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonoruueckoro npoduist OONbLINKM yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTH JiJisl 00J1€€ 00CTOSITENIbHOTO



paccMOTPEeHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K IPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYLIIHOCTH HIPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MAILEBAPECHUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOT'O M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJ0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MPEArojaraeT pealu3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poJid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON OE€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbhl YEJIOBEKa, a TaKkKe SKOJIOIMYeCKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX MPUHLIMIAX XUMUYECKOTIO IIPOU3BOACTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN M1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3HUIIMKA 3KOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOACTBEHHON JEATEIHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yriyOJieHWE MPEACTABICHUHN O HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu MepBOOUYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH HU3YUCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLECCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHoHaIbHON U 0OIIECTBEHHOH JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOUN JEATEIBbHOCTH.

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



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXXKHOCTM aToMa yriaepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHasi cBs3b. CocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CrpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 23P(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM (MHAYKTUBHBIN 1
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o kKinaccupuKaMK OpraHuyeckux BemniecTB. IlloHatue o
dbynkunonansHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyTfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4YeCKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKAHOB, SP°-
ruOpuan3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluy,
JNETrUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKHHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPU M3
aTOMHBIX OpOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass M reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHEBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonmumepuszanus conpsyKEHHbIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMHU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBoOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaAUKaJIe, PEAKUWHA NPUCOCAUHEHUS, OKHUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaaUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CrocoObl NOJIyUYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

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



MEPETOHKa, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHil), pU(DOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yyeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (oOeciBeurBaHUE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPOa B OPTaHMYECKUX BEIIECTBAX, MOJyYEHUE ITHUIICHA U U3YUYEHUE
€ro CBOMCTB, O3HaKOMJIeHUE ¢ KoyutekiusaMu «HedpTe» u «Yromwy, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpE
METaHoJIa W JTaHoina). ['oMonorumdeckuil psan, obmas Qopmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKONb W riauuepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MexaHU3Me peakiuii HykjaeopuiIbHOTro 3amenieHus. JleiicTBre Ha
opranu3Mm genoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6enzonbHOTO sifipa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauectBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIornueckue psiibl alnbJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxkucieHue anpJIeTu0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Puznueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C Y4acCTHEM YTIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JuHONIeH08as KUcnoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOW H
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphl B IpUpo/Ie.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaims yrieBoaoB (MOHO-, -
U mojucaxapujbl). MoHOocaxapuabl: TIIOK03a, (PyKTO3a, rajsakro3a, pudosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHWMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CITUPTOBBIX U aJIbJICTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. /[ucaxapupl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnuBarolye 1 HEBOCCTAaHABIMBAIOIINME Aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla W LEJUTIOJO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHUe >PHUpoB LeiUToa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



DKCIepUMEHTAIbHBIE METOJbl H3Yy4YEHHsS BEIIECTB M HUX MNpEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]bl (C THUIPOKCUIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeicTeue kpaxmasia ¢ HOA0M,
pellleHHe DJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne coeTuHeHUsl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUYeCKue W apoOMaTHYCCKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyl, oOmmas Gopmysa, U30MEpHs, HOMEHKIaTypa U (hU3NYecKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHueckoro psga. CTpoeHUe aHWJINHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoJIeKysle aHuiInHA. (OCcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwIMHA. KauecTBeHHBIE peakiuu Ha aHmwIUH. CrocoObl
MOJYyYeHUs] M TpUMeHeHHue anudarthuueckux amMuHOB. l[loilyyeHue aHwiMHa U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3WYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUM, peakius TMOJUKOHJEHCAIIMU, O00pa30BaHUE TMENTUAHOW CBSI3U.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalre OpraHudeckre CoeIMHeHU» U «Pacmo3HaBaHne opraHMYeCKUX
COCIMHEHUI.

BrbicokoMoJ1eKyJIIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALUS Y TTOJIMKOHACHCALIHS.

[TomumepHbie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKH
(OyTamueHOBBIN, XJOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4dyKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
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 CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIEe CBS3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HNPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKU, YIJIEBOAbI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHsie HCKONAEMbI€, TOILITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWS,
MOIOIIIME CPEICTBA, MATEPUAIIBl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHIECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH u Ilepuoanyeckas cucTeMa XHUMHYECKHAX DJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 IPYIIIAM U IIEpUOAaM. 3HaYEHHUE IEPUOTUIECKOTO
3akoHa [[.1. MeHnpeneena.

XuMH4uecKass CBs3b. BuUIBl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAad,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBI3U. [0NsIpHOCTH, HANIPABIEHHOCTh U
HAChIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranmnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOpPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanns XuMU4ecKuX peakifii B HEOPraHMUYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MAacChl BEILIECTB; 3aKOH COXPAHEHUs W IpPEeBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE ¥ reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMU4Ieckoe paBHOBecre. KoHcranTta
XUMUYECKOT0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

Dnextpormutryeckas aucconmarus. CWwibHBIE W CIa0ble DJIEKTPOJIHTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKUCIICHHS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPHUCYTCTBHM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEaKIMU M TMOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUs ux aTomoB. Du3MUeckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ nipuibl. TomIMBHBIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOodydeHus, (GU3HUYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOPObl. BaxkHeWme KuCIopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepsl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
U €r0 COeIMHEHHUM. A30THBIC yI00pEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruii. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJeHHWE B NOpupojae. AJUIOTPONHbIE  MOAUDUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymiaepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenne KpeMHus U ero coeanHeHui. CTEeK0, ero NoJiy4eHue, BUIbI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOrmue
dbu3nueckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOmuMe  crocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpometaiutyprus. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, GU3n4ecKue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

O6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COCIUHECHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noJydeHue, (pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBAa M €ro coeauHeHuid. AmdorepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaioB noOouHbix mnoarpynn (b-rpymm)
[Tepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUbl u
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

Pu3nuecKrue U XUMUYECKHE CBOWCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xenesa(ll) u sxenesa(Ill). [Tonyuenne u npuMeHeHne Keae3a U
€ro CILIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUMU.

[Muuk: momydyeHue, (U3MUYECKHE W XHUMUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pmeHnenune
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKeJie3a C PacTBOPAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYUBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJ0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIUIBI OPTaHU3alNKN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHBIE CIOCOOBI MOTYyYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEbl U €ro nocieAacTsus. Ponbs xumnn B
o0ecTieYeHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHsI THAIIKA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIC J00aBKU. Poib Xxumun B
o0ecrieueHnH MUIEeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHeie cpenactBa. beitoBas xumwms. [IpaBumna
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONpEAECIEHHOM MAacCOBOMl JOJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOIM U MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AOJH BBIXOJIA MPOIYKTA PEAKIIMUA OT TEOPETHUYECKU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaumst  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCHU(PUKAILUS, MEPUOAUUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O0BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICANIbHBIA ra3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboaInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUHCKON T'PaXTAaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIuXxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA IMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M MpPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YYCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHON ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

VMHTEPECA U IT03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE IMOBEIECHWE M TOCTYIKH CBOWUX TOBAPHIIECH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM M C yU4ETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

COOJIO/IeHUsT TIpaBWiI O€30MacHOro oOpalieHusi C BEHIeCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeIbHOCTH;

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

MHTEpeca K MPaKTUUeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIIbHOW TPaeKTOPHUH
oOpaszoBaHus, Oyayuieil mpodeccur U peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I11eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

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

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIB30BAHUSA JOCTWIKEHUM XUMHUHU IS
pEIICHHS BOMPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCSIIIMX BpEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHNUs 00 OKpYyXKarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LMBHJIM3ALMN: B €€ TYMaHUCTUYECKOW HAIIPABICHHOCTH U Ba>KHOM POJIM B CO3/IaHUA
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B pELICHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0O€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYECHHH YCIOBUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaKJOTO JIeHa 00IECTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHUS J1e71aTh 000CHOBAHHBIE 3aKJIIOYECHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIbCKOMN NESTEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodeccuoHalbHON
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATDI



MetanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMHUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATTLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3naBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JTeCTBUS:

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

ONpeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIASIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJiIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEaKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJEeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHHUE XUMUYECKON peaKIuu
— MpPU pelIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (D)OPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHHS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEA0BAHNUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NomyJsipHas JUTEpATypa XUMHUYECKOTO COACpPKaHUA, CIPABOYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

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

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU paboTe ¢ XUMUYECKOM
uHboOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMOU TeMbI B X0JI€ TUAJIoTa U/Uiu
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (HOPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHUS TO3HIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airoput™M JCHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubolee
3¢ (eKTUBHBINA croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMoOaHalIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4dHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYalMIX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUHA TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TrOJaMm
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun pallMOHAIIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUYESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpPOWTAIM, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GYHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMUS, JIEKAIINE B OCHOBE
MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSX X MPOTEKaHHUsI, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtanTsl 1 u Il pona);
(bakToJIOTHYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEeATEIIbBHOCTH YEJIOBEKA, OOIUX HAYUHBIX MPUHIIUIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCAUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUSI XMMHUYECKUX PEAKIMl M PacKpbIBaTh UX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3rOTaBIMBATh MOJEIIA MOJIEKYJ OPTaHUYECKUX BEUIECTB IS WIUTHOCTPALUU
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsL, OJIEMHOBAsS, MAJIBMUTUHOBAS KHUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJ XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE
U XUMHUYECKHE CBOWMCTBA THUIHUYHBIX MPEICTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUI0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCHMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, Yrojib), CIIOCOOI €ro MePepadoTKH U MPAKTUYECKOE
IpUMEHEHUE POAYKTOB IepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEILHON
NEeSTEIbBHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTH3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHUS WU
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(Mmacca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JAESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pEIIeHUN nmpodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TJIAaHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHMUIA:

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

OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis 111K

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CPeicTBa MaccoBOi nH(popMaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, iepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOJIH30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W O0OIIEed KyJIbTypbl 4YeJOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, SIPO aTOMa, H30TOIIbI,
AJIEKTpOHHAs o00o0JIouKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAJUIMYECKAs,, BOJIOPOJHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl pEeaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuU, CKOPOCTh XUMUYECKON pEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAaHHUSI IPUYNHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

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



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALTMYECKOM pemeETkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
10 UX COCTAaBY, XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GeKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYACTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KJaccupUKauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3ys  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30YXKIEHHOE HSHEPre€TUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA );



cOPMUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU,

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

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT M IIEJIOYE C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEPUMEHT  (NpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPE/ICICHNUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHBIM
o0opyaoBaHueM, GOpMYJIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIATh MTPaBUJIa TIOJIb30BAHUS XHMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoauyeckuii 3aKoH
1.1 u [lepuoanueckast cucteMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
' BEILIECTB
1.3 XUMHYECKUE 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 bl TO3HAHUST B XUMUU. XUMUS U 9
' KU3Hb
Hroro no pazneny 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 MHOTO00Opa3uu
OPraHUYeCKUX COCTUHEHUH

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

DIEeKTPOHHOE CTPOSHHUE aTOMa yIiiepo/ia
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BanenTHbIE BO3MOXHOCTH aTOMa

yriepozaa

XHUMUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIEHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHns OpraHMYECKUX
coennHeHnit A. M. byrieposa

Buael uzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ (}HeKThl B MOJIEKYJIaX OPraHUIEeCKIX
COoeIMHEHNH

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

CHUCTEMAaTHYeCKasi HOMEHKJIaTypa
(IUPAC) oprann4eckux BeIIECTB




Knaccudukanms peakiuii B
OPraHU4eCKON XUMHH

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

AJTKaHBI: TOMOJIOTUYECKHH psif, 001Iast
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

11

12

13

14

dusznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxneHue ankaHoB B IIpupoac.
Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
AJIKAHOB

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

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYIIPHON (pOpMYIIBI
OpPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOISLINX B
ero cocta. Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

ATKEHBI: TOMOJIOTUYECKHH psif, 001as
¢dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUs
aJIKCHOB




dusnueckre U XUMUYECKHIE CBOMCTBA

15 ankeHoB. [IpaBuino MapkoBHHKOBa

16 CrniocoObl osTy4eHHsl U IPUMEHEHUE
AJIKCHOB
[Ipaktuyeckas padora Ne 1 o Teme

17 "[losrydeHne aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OTIpeJIeIeHUE MOJICKYIISIPHON (OPMYJIBI
OpPraHUYECKOT0 BEIIECTBA
AJNKagueHsl: CONPSKEHHBIE,

19 U30JIMPOBaHHbIC, KyMYJIHPOBaHHBIE.
OCoOEHHOCTH PTIEKTPOHHOTO CTPOCHHS

20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

o1 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaJIneHOB
AJNKHUHBI: TOMOJIOTUYECKUN PsiJI, 001Ias

2 ¢bopmyra, HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO
CBSI3b

)5 CriocoObl osTyyeHHs U IPUMEHEHUE
AJIIKUHOB

26 Pemenue 3anay: pac4€Tsl O ypaBHEHUIO

XMMHYECKON peaKiuu




27

28

29

CucreMaruzanys 1 0000IIeHE 3HAHNUMI
110 TEME

ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH30J1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBa

XUMU4YeCcKre CBOMCTBA ApPCHOB: pCaKIINH
3aMCIICHUA

30

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOETUHEHM S, OKMCIICHHE TOMOJIOTOB
OeH3oma

31

32

33

OcoOeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

Pemenne pacu€THbIX 3a1a4 Ha
OIpeIeTICHNE MOJIEKYISPHOI (hOpMYITBI
OpPraHMYeCKOT0 BEIIECTBA

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

34

35

36

['eHeTHYeCcKas CBSA3b MEXKIY Pa3TUUHBIMH
KJIaCCaMH yTJICBOJIOPOJIOB

Pacu€rhl Mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremaTu3zaiys u 00001eHe
3HaHUH MO TeMe

[Tpuponusiii ra3. IlonytHsle HeTAHBIE
rasbl

37

KaMeHHbIi yrosib 1 IpoayKThl €10
nepepadoTKu




38

39

Hedth 1 ciocoOs1 €€ nepepaboTKy.
[TpumeHeHne IPOAYKTOB epepadoTKU
HepTH

['eHeTrueckas CBsI3b MEXKAY Pa3IHIYHBIMU
KJIacCaMU YTJIEBOJIOPOJIOB

40

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJEKTPOHHOE CTPOEHUE; peaKLuu
3aMeleHus TajJoreHa

41

42

43

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

CucremaTu3anus 1 00001IeHNe 3HAHUI
o pazzaeny "Yriaerogopoast"”

KonrtponbHas pabora no Teme
"Yranesonopoas”

44

HPCHCHBHBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTMYECKUH psijl, o0mast popmyna,
CTPOCHHE MOJIEKYJI, N30MEpHH,
HOMEHKJIaTypa, Kilaccuukamnms,
¢u3nveckre CBONCTBA

45

46

47

XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX
OJIHOATOMHBIX CITUPTOB

CriocoOsl MoTyueHus: U IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKNX CBOMCTB




MHoroaToMHEBIE CIIMPTHI: 3TUJIICHTJIIMKOJIb

48 U TJIMLEPHH, UX GU3UYECKUE U
XMMHYECKHUE CBOMCTBA

49 CriocoOsl MoTydeHus: U IpUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIBL,

50 (busnueckue cBoicTBa. TOKCUIHOCTH
(dheHona

51 XuMUYecKue cBolicTBa (heHoIIa

57 CriocoOsl MoTyueHus: U IpUMEHEHUe
(dbeHona
[IpaxTnueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Cruptsl 1 peHonbr"

54 Cucremaru3zanus 1 0000IICHIE 3HAHUN
0 TeMe
AnbJeruipl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpO€HUE KapOOHUIIbHOW TPYIIIBI;
rOMOJIOTHUYECKHE psijibl, 00m1as hopmyia,
M30MepHsl 1 HOMEHKJIaTypa

56 AJbIeruIsl U KETOHBI: (PU3NYECKHe
CBOWCTBA; peakIMy MPUCOCTUHEHUS

57 Peakiium okucieHus 1 KadeCTBEHHBIE
PEaKIiH abJETUI0OB U KETOHOB

53 CriocoOblI ostyyeHust aabIAeruI0B U

KE€TOHOB




59

60

OIHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBoiicTBa

61

XHUMHYECKUE CBOMCTBA IIPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
KHCIIOT

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

[ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX
KHCIIOT

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxxHbie 23(DUPBI: TOMOJIOTHYECKUHN P,
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa

duznueckrue 1 XMMUUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THpix 3a1a4: 1o
YPaBHEHUIO XUMHUYECKOW peaKkluu, Ha
oIpeJieIeHUe MOJICKYIISIPHON (POpPMYJIBI
OpPraHUYECKOr0 BEIIECTBA




69

70

71

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

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOKMCTBA (THAPOITH3)

OcoOEeHHOCTH CBOMCTB KUPOB,

COJIEp>KaIINX OCTaTKH HEMpeIeIbHBIX
XKHUPHBIX KUCTOT. JKupbl B mpupoe

72

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIIOT, uX Moro1ee neiicteue. Ilonstue
O CUHTETHUYECKHX MOIOIIHMX CPEJICTBAX
(CMO)

73

74

75

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIIECTB

Pacu€rsl 10 ypaBHEHUSAM XUMHUYECKUX
peakuuii

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

76

OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U
KJIacCU(PUKAIHS YTIIeBOIOB (MOHO-, - U
MOJIMCaxapu/Ibl)

77

78

Momnocaxapusl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUEC B IIPpHUPOAC

[IpuMeHeHue roKo3bl, €€ 3HaYeHUE B
KHU3HCACATCIbHOCTH OpraHnu3Ma




79

80

81

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

[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

[lonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenne pacueTHsIX 3a1a4 Ha
OIIpECIICHUE JI0JIA BBIXOAA MIPOLYKTA
peaKkuuu OT TEOPETUYECKH BO3MOKHOTO

Cucremaru3zanus 1 00001IeHNe 3HaHUH
0 pasjeny

KonTponbhas padota no teme
"Kucnoponcoaep:kaue opraHnyecKkue
coequHeHus"

85

AMUHBI: KaccuuKanus, CTpOeHHE
MOJIeKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86

87

88

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘{eCKI/IX
dAMHHOB

Annnma: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMHUUYECKUX CBOMCTB
AdHUJINHa

CriocoObl MosTydeHus: ¥ IpUMEHEeHHe
ann(paTHUIECKUX aMHUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
n3omepus, (pu3ndecKue CBONCTRA.




90

OTI[CJ'IBHBIC mpeaACTaBUTCIN O-
AMHWHOKHCIIOT

XUMU4YeCKHe CBOMCTBA AMHWHOKMHCJIOT, UX
OMOJIOrYeCcKOe 3HaYeHHE aMHUHOKHUCIIOT.
Cunte3 n THApPOJIn3 IIENITUA0B

91

Benku kak mpupoiHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

XHUMHUUYECKHE CBOUCTBA OEIKOB
A30TcomepsKallye reTePOLMKINIECKHE

COCANHCHHMUA. HYKJICI/IHOBBIC KHCJIOTBI:
COoCTaB, CTPOCHHUC U ouojgoruyeckas POJIb

94

[IpaxTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"A30TcoepKale OpraHn4ecKue
coequHeHus"

95

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME
"Pacrio3HaBaHu€e OPraHUYECKUX
coequHeHnn"

96

97

98

KonTponbhas pabota no teme
"A30TCcoaepKaIre OpraHnYECKHe
COECIMHEHUS "

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALINS U
MTOJIMKOHACHC AU

[MnactMacchl. Y Tunm3anus u nepepadoTka
IJ1aCTHKa




99 DJ1acTOMEpbl: HaTypaabHbIN
CUHTETUYECKUE Kayuyku. Pe3una

Bookna: HaTypaJlbHBIC, NCKYCCTBCHHEIC,

100 cunretndeckue. [lomumepsl 1
CHEIHaIbHOTO Ha3HAUYEHUS

[TpakTuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1
"Pacrio3HaBaHue IJIACTMAacC U BOJIOKOH"

O06o0meHne 1 cucTeMaTU3aIUs
102 M3y4YEHHOT'0 MaTepHuaiia 1o TeMe 1

"BbICOKOMOIEKYJISIpPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKuil 31eMeHT. M130Tonbl

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

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

Pacnpenenenue >1eKTPOHOB IO ATOMHBIM
opOuTaIsimM

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

DJeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akon u [leprnonnueckas
cUCTeMa XUMHUYECKuX dnemMeHToB [[. 1.
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
HWMHU IMPOCTBIX U CIIOKHBIX BCHICCTB IO
rpymmnaMm u nepuoaam




10

11

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeEME

Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoIeKyspHbIC
B3aUMOJICUCTBUA

BanenTHOCTE M BaJIEHTHBIE BO3MOKHOCTH

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

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COCJIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemecTBa MOeKynspHOTO U
HEMOJICKYJISIPHOTO CTpOeHHUs. THIb
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune o0 KOJJIOUIHBIX pacTBOpax
HctrunHBIE pacTBOPHI: HACKIIIIEHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH
pacTBOpPOB

Pemenue 3agau ¢ ucnosib30BaHUEM
TOHSTUH ""MaccoBast 107151 PACTBOPEHHOTO
BemiecTBa", "MoJisipHast KOHIIEHTpauus'"

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOpPraHUUYECKUX BEILECTB




19

20

21

22

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeEME

Kontposbnas padota mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

Knaccudukanus XuMruIeCKuX peakivi B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUSI MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIIUSIX

TennoBsie 3¢ (HeKThl XUMUYECKUX PEaKLIUH.
TepMoxuMuyecKkre ypaBHEHUS

23

24

25

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUYECKOHN peakluu, e€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanu3atopsl

I'oMmoreHHBIC U T CTCPOIrCHHBIC pCAKIITNHN

26

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

27

28

OO6paTtumble U HEOOpATHMBbIE PEaKLIUH.
XHUMHUYECKOE PaBHOBECHE

IIpakTruyeckas padora Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS"




DNEKTPONMTHYECKAs TUCCOLUAIIHS.

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

30 BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazarenb (pH) pactBopa

31 I'mpponus coseli. Peaknuu, nporekaroniye
B PacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMH4ecKue peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuu. BaxHenmme oKUCIuTeNu u
BOCCTAHOBUTEIHU

34 MeTto/ 37eKTPOHHOTO (3JEKTOHHO-
HMOHHOT0) OanmaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nn4HbIX TUIIOB

37 Pemenwne 3a1a4 pa3nudHbIX TUIIOB

13 Cucrematusanusa 1 0000IIeHNe 3HAHUH 110
Teme "XuMHUYeCcKre peakuun"

39 KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"
[TonoxxeHnne HeMeTaIOB B

40 [Tepuonnueckoit cucteMe XMMUYECKUX

anemeHTOB /1. I. Menaeneena u




41

0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusznyeckue cBOIICTBAa HEMETAJJIOB

Anotponusi HeMEeTaJuUIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

42

43

44

45

Bogopon: nonmyuenue, Gpusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uIpuibl

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

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJoreHoOB

JlabGopaTopHbIie B MPOMBIILIICHHBIC

CITOCOOBI MOJIYYCHUS I'aJIOTCHOB.
HpI/IMeHeHI/Ie rajJlor€HOB U X COSIMHEHUM

46

[IpakTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anmorensr"

47

48
49

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

Pemenne 3aaa4 pa3jInMuYHbIX TUIIOB

50

Cepa: HaxOXJEHUE B MPUPOJIE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘ICCKI/IG U XUMHNUYECCKHUEC
CBOICTBa

51

CepoBoniopon, cyabhuabt




52

53

Kucnoponcoaepxaiiue cCOeIMHEHUSI CEPBI.
Oco0eHHOCTH CBOWCTB CEPHON KHCTIOTHI
[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa
U eé coequHeHus"

54

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

55

56

57

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[Ipumenenue a3oTa U €ro COCAMHEHUM.
A30THBIE yI0OpEHUS

docdop: HaXOKACHUE B IPUPO/IE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XUMHUecKue cBoiicTBa. Docuabl u

bochun

58

Oxkcunsl hocdopa, pochopconepxarme
kucnoThl. Conmu pocopHOI KUCTOTHI

59

60

61

[Tpumenenue pochopa 1 ero coeAMHEHUI.
dochopubie y1oOpeHus

ITpakTruyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TeMe "A30T
u dochop 1 ux coenuHeHU"

VYriepona: HaXOXACHUE B IPUPOJIC,
QIJIOTPOITHBIE MOAUPUKALINY; (HU3HUECKUE
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE

62

Oxkcun yranepona(Il), okcun yrinepona(IV),
YrOJbHAS KUCIIOTA U €€ CONHN




63

Pemenne 3aJ1a4 pa3JIMYHbIX THUIIOB

Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MOJy4eHus, Pu3nyecKue u
XUMUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBas KUcCioTa,
CHJTUKATHI

66 [IpuMeHeHre KpeMHHUS ¥ €r0 COeAMHEHUII.
Crexi1o, ero noyy4eHue, BUAbl CTEKIIA

67 Pemienue 3a1a4 pa3inyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme "Hemeramnsr"

69 KontponbHas pabora no teme
"Hemerannsr"

70 AHanmm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK
[Tonoxenne meramios B [lepuoanyeckon

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 Oo6mue ¢puznyeckue CBOMCTBa METAILIOB.
[TpuMeHeHne MeTaIoB B OBITY U TEXHHKE

73 Cnnasel MetaiioB. Kopposust metamioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUYECKHUH Psijl HAaNpsHKeHUH

75 MeTauioB. O0Iue criocoOb! MOTydYeHHUs
METaJIIOB

76 OO6mras xapakreprucTuka MeTayuioB 1A-

rpynusl [lepruogudyeckoit cucTemsl




77

XUMHYECKUX 3JIeMEeHTOB. HaTpuii u kanuid:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COEIUHECHUI

O6m1as xapakrepructuka MetayioB ITA-
rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruui u
KaJIBIIUH: TIOy4YeHue, GU3NIeCcKue U
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

ATIOMUHHIL: IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUEC

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
"MeTaJsl IJ1aBHbIX oArpymnmn"

OO0mas xapakTeprCcTHKA METAJIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
HJIEMEHTOB

84

dusnueckre 1 XUMUYECKHIE CBOMCTBA
XpOMa 1 ero COeAMHEHUH, NX TPUMEHEHNE




85

86

87

Baxneriue coeMHEeHUs Maprasiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa

dusnyeckue ¥ XMMHUUIECKHE CBOMCTBA
Kesesa v ero coequueHui. [lonyuenue u
MPUMEHEHHUE CIUIABOB XKeje3a

duznyeckre 1 XUMHUUYECKHE CBOMCTBA MEIN
U €€ COCIMHEHUM, UX TPUMEHEHUE

88

89

90

dusznueckre 1 XUMHUYECKHE CBOMCTBA
LIMHKA U €r0 COEAMHEHH, NX IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

[IpakTuueckas paborta Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"MeTaibsl TOOOYHBIX MOArpyHH"”

Pemenune 3amaq Pa3JINIHbIX TUIIOB

91

O000IIEHNE U CUCTEMATHU3AIINS
W3YYCHHOTO MaTepuaa Imo TeMe
"Merayuer"

92

93

KonrtponbHas padota no reme "Metasibr"

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

94

Ponb xumun B o6ecrieyeHu yCTOHYHBOTO
pa3BuTus yenoBeuecTBa. [lonsaTue o
Hay4HBIX METOJIaX UCCIIEIOBAHNS BEIIECTB

95

Hayunsie npuHUUIIBI OpraHU3aluu
XUMHUYECKOTO MTPOU3BO/ICTRA.
[TpombInIEHHBIE CTTOCOOBI TTOTYYCHUS
Ba)KHEHIIINX BEIIECTB




XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

% Cpelibl ¥ €r0 MOCIEACTBUS !

97 XUMHS U 310pPOBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

08 Xumus mui. Poibs XuMun B o0ecIieueHnu |
MUIIEBON OE30MaCHOCTH

99 KocMmernueckue u napromepHbie 1
cpeacTBa. beiToBas xumMus
XuMus B CTpOUTENIbCTBE. BaxkHelme

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE 1
Marepuabl

101 XHUMUSA B CENBCKOM XO35MCTBE. |
Opranuveckrie 1 MUHEPATBHBIC YIOOPEHUS

102 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO |
TeMme

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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