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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepasibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B oOpa3zoBarenbHbIX opraHusanusx Poccuiickoit  ®Denepanuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HM3Y4YEHMsI 3aHMMAaET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJArarolIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUSI 00yYaIOIIUXCs CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0JI0B K (HOPMUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:

e yCTaHABIMBAaeT WHBAPUAHTHOE MPEIAMETHOE COJEp)KaHHUE, O00s3aTEIBHOE
JUIST W3Y4YEHUs B paMKax OTACNBbHBIX MPOPUIeH, NpeaycMaTpUBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TT0O3HABATENbHBIX  AEMCTBUI  0Oydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a peieaMH YCTaHOBIIEHHOM MpOorpaMMon 1o XMMHUHU 00513aTeIbHON
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B cootBercTtBUM ¢ KoHUeNnTyaidbHbIMH mnosioxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM OJIYYeHHUSI XUMUYECKOT0 00pa30BaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHME TEOPEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miuaHUpyeMbIM pe3ysbTaTaM OCBOECHHS (enepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (HOPMUPOBAHHE y HUX OOIICHHTEIUICKTYaTIbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YriIyOnéHHele Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» ©u «OOmas wu
HEOpraHWYeCcKass XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHUM TMOJy4yaeT OompeneiaEHHOE TEOPETHUECKOE OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIiIyOJIeHUs IPeICTaBICHU O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MpPEACTABICHUN 00 AJNEKTPOXMMHUYECKUX MpoIleccax U
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJAEpPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast 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 XHUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TaKHE€ CTPYKTYpHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IpEAMETaMH, BXOASIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHETO 00I11ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HW3YYEHHs MpeAMeTa MNPEArojaraeT pealn3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbhl YEJIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOIO IIPOU3BOJACTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3WPOBAHUS SIBIICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCTIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB,;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu 1epBOOYEpPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCIHUTAHHE YOCXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHoHaIbHON U 00IIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM IKOJIOTUUYECKOUN NEATETBbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosiornueckuil psj ankaHoB, o01mias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, IUKIO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKCHOB, SP>-TUOPHAN3ALMS
aTOMHBIX OpOuTalield yriaepoja, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3auu 1 okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKMHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBA3b. CrOCOObI MOMYyUYEHUsI U TPUMEHEHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEIIeHUsS] B O€H30JbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO W CIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX NPEBpaICHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJOB H
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdeckne CBOWCTBA  NPENETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJa U METAaHOJA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEaKIMK 3aMEILICHHS], B3AUMOJICHCTBUE C OPraHUYE€CKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3M denoBeka. CriocoObl MOTy4eHHUs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHust U npuMeHeHue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETUIOB U KETOHOB: PEAKLIUUA IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHknatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION U
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA ITIOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaja: THAPOJU3, KAYECTBEHHasi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUUYeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarndyeckux aMuHoB. l[loinydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakuusi TMOJUKOHJCHCAIINK, O0O0pa3oBaHHE TENTUIHOU CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre COeTUHEHUs» U «Pacrmo3HaBaHUe OPTraHUYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacTUkKa.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

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

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, Tak M IOHATUH, NPUHATBIX B OTAEJBHBIX IpEeAMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPOPHBIM THUIl MUTAHUS, OpPOKECHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noxypoBHU. ATOMHBIE opOuTanu. Knaccudpukanms XuMHIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTpOEHHEM (Ha MPUMEPE COSAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

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

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

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

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



Knaccudukanus XuMUYeCKHX peakluid B HEOPraHMYECKONW U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHILICHTPAIIMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHs BEIIECTB M HX MpPEBpalllCHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpOoB Ha CKOPOCTh XWMHUYECKOW PEAKIUU € TOJOKEHHWE XHUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha IpUMEpPEe KUCIOPoia, cepbl, hocdopa u
yriepoja).

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

["amorensl. Haxoxaenwe B mpupoje, CrmocoObl MOMydeHus, (pU3ndeckue u
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepsl( V). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azorta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue docdopa m ero coeamHeHuii. DochopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA Yyroyb, agcopOuusd. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U €ro coenHeHUuH. CTEKI0, €ro NoJIy4YeHre, BUIbI CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctiuka MertamioB |A-rpynnel [lepuonnueckoid cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kaiblui: TmojydeHue, (QGU3UYECKUe Hu
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

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



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

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

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

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

Pu3nyeCcKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeauHeHuil. [lomyyenne u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAILCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U jKejie3a C pacTBOpAMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTMU HAy4YHOTO UccieaoBaHus. HayuHbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nociaeacTsus. Poib xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHS TIHIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M00aBku. Poip xuMuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHudyeckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MAaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCylIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKALUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPHI, YIIEBOJbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAsI MPOMBIIUICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCSI POCCHUHCKONH T'pPaXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IEJIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIHHBIX 33/1a4, BBIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

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

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

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ybTaTaM TPYJAOBOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMHUPOBAHMN PALMOHAJIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LUBWIN3ALMU: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH Y BaXKHOM POJIA B CO3aHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00OECIEUEHUH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSCHEHHUS SBJICHHUIN OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

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

MHTEpeca K 0COOCHHOCTAM TpyJAa B pazMyHbIX cepax mpodeccroHambHOMI
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIE  (POPMUPOBAHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00yYaroUINXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) JIEMEHTA, XUMU4ecKkas (popmysa, ypaBHEHHE XUMUYECKON PEaKIun



— IpU pEIIeHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh WHYOPMAIMIO PA3IUYHBIX BHAOB U (HopM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM JJIS BBINIOJHEHUS YyYeOHBIX 3ajaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIAaTh C TMPE3CHTAIMEH Pe3ylbTaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX WCCIEAOBAHUMN IMYyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBISITh CBOK TO3HABATEIIBHYIO
JeSITEIbHOCTh, OMNpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U TIO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3 PeKTUBHBIH CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILIECTBJISITh CAMOKOHTPOJIb JICSITEIbHOCTH HAa OCHOBE camMoOaHajau3a Hu
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysbTaThl OCBOSHUS MTPOTPAMMBI IO XUMUU Ha YITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHWUSA M MPUMEHEHUIO 3HAHUW B Pa3IMUHBIX YYCOHBIX
CUTYaIUsX, a TAK)KE B PEaIbHbIX KU3HEHHBIX CUTYyAIlUsX, CBSI3aHHBIX ¢ Xumue. B
NporpaMMe IO XUMHUHM NPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
W3YUYCHHS.



10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBOI O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MaTE€pHANIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnun palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, CTENIEHb OKUCIECHUS, XUMHYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nmepuognueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTaHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpallieHUus OHHEPruu TMPU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; PEJICTABICHUS O
MEXaHM3Max XUMHUYECKUX pEaKIUh, TEPMOJUHAMHYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIM 3pdexTri, opueHtantsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEHIECTB B OBITY M IPAKTUYECKOMN
NESATETLHOCTH YeJIOBEKa, OOINX HAYYHBIX MMPUHITUTIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIa, MepepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTUM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:



WCITOJIP30BATh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  TMOCPEJACTBOM  COCTABJICHHUS
AIIGKTPOHHOTO ©OanaHca »dTUX peakIuil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUMN: YCTAaHABJIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHMIO K OIpeAeaEHHOMY
KJIacCy/Tpylme COEIWHEHWH, JdaBaTh WM Ha3BaHUA IO CHUCTEMATHUYECKON
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMLEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHNE, GU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KIIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, [IMKJIOATKAHOB, aJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIIOKHBIX A(DHUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
aAMUHOKHCIIOT,  OENKoB, yriaeBojoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COCIMHEHUH OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEDTH, IPUPOIHBII T'a3, yroiib), CIIOCOOBI €ro MepepadoTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHMUSI,

c(hOpPMHPOBAHHOCTh YMEHHSI IIPUMEHSITH OCHOBHBIE OTIEPAIliN MBICIIUTEIHLHOM
NEeSATEeIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000O0IlEeHHEe, CHUCTEeMAaTU3aIUIo,
BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIi;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, NMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

c(hOpMHPOBAHHOCTh YMEHUH: POBOJIUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpaBHEHUSM XHMHYCCKHX DPEAKIUH C HMCIOJb30BaHHEM (DH3UYCCKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEII[ECTBA 110 M3BECTHHIM MACCOBBIM JOJISIM XHUMHYECKHX JJIEMEHTOB, MPOIYKTaM
CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TIO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM W
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3AHHOM ¢ repepaboTKOMN BEIIECTB,
WCITOJIB30BATh TMOJYYCHHBIC 3HAHUS JIJIS MPHUHITHS TPAMOTHBIX PEIICHUH MPoOIeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lad 10 PACIIO3HABAHUIO OPTaHWYCCKUX BEIIECTB) C COONIOACHUEM TPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JCHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

chOPMHPOBAHHOCTh YMEHUMN: OCYIIECTBISATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4eii.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne  HaumenoBanue
(undposbie)
n/ pa3ieyioB U TeM Bcer  KonTpoJubH IpakTHyeck
o0pa3oBaTesibH
n NpOrpamMmbl 0 bie padoThI ue padoTbl

ble pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMUM

[Ipenmer
OpraHu4eCcKon
xumuu. Teopus
11 CTPOCHUS 8
OpraHUYECKUX
coenuHeHnit A. M.
byrneposa

Wroro mo paszneny 8

Paspnen 2. Yraesomnopoabst
IIpenenbubie
YIII€BOLOPOABI —
aJIKaHBbl,

2.1

OHKIOAJIKaHbI

Henpenensnubie
YTJIEBOIOPOJIBI:
QJIKEHBI, AJIKAIUEHBI,

2.2 14 1

AJIKMHBbI

ApomaTtnueckue
2.3 YTIIEBOJIOPOIBI 8
(apennr)

24 [IpupoaHbie

HCTOYHHUKU




YTIIEBOJIOPOIOB U UX
nepepaboTka
95 lManorennpon3BoiH 4 1
BIC YTJICBOJIOPOIOB
Hroro mo pazaeny 35
Paznen 3. Kucsiopoacoaep:xanue opranniecKkue coeJuHeHnst
3.1 Cruptel. denon 11 1
KapOonunbHsie
COCITUHCHUS:
QJIBJICTU/IBI 1
3.2 KETOHBI. 21 1
KapGoHoBsie
KUCIOTHI. ClI0XKHbBIE
a¢upsl. Kupbl
3.3 YrneBoabt 9 1
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeTMHeHUus
AMUHBI.
4.1 AMWHOKHCIIOTEHL. 12 1 2
benku
Utoro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCAUHEHUS
51 BricokoMonexynsipH 5 1
bI€ COeIMHEHUS
Wroro mo paszneny 6
OBIIEE KOJIMYECTBO
YACOB IIO 102 3 6
I[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne ‘ KoaunuecrBo yacos ‘ Hara
Tema ypoka
n/n Bceero U3yYEeHUs




[Ipenmer u 3HaUEHUE OPraHUYECKON
XHUMUU, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHMYECKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepo/ia
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).
BanenTHble BO3MOXKHOCTH aToMa

yriepoaa

XUMHUYECKas CBSI3b B OPraHUYECKHUX
coeuHEeHUsIX. MeXaHu3Mbl 00pa30BaHUS
KOBAJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHus! OpraHMYECKUX
coenuHeHuit A. M. byrneposa

Bunbl uzomepun: cTpykTypHas,
MPOCTPaHCTBEHHAs. DJIEKTPOHHbIC

3¢ }exTs B MOJIEKyJIaX OPraHuYecKuX
COCIMHEHUN

[Ipencrasienue o kaaccuGukanuu u
cUCTeMaTHUYeCKasi HOMCHKJIATypa
(IUPAC) opraHn4eckux BEILICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

10

Cucremaruzanusa U 0000IIeHNE 3HAHUN
10 TEME

ANKaHbI: TOMOJOTHYSCKUH pAaA, 06]]_[8.5{
(I)OpMYJ'Ia, HOMCHKJIaTypa U U30MEpusl,
OJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYII

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxaeHnne aikaHoB B IpUpoie.
CrniocoOblI 1osy4eHus U NpUMeHEeHue
QIKaHOB

12

13

Huknoankansl: obmas Gopmyia,
HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH
CTPOCHUS M1 XUMHUYECKHX CBOHCTB,
CIOCOOBI TOJTyYEHHUS ¥ IPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha

oTpeieIeHue MOJIEKYJIIPHON (hOPMYJIBI
OpPraHUYECKOro BELIECTBA II0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B




ero cocrtas. CucremMaTu3anus u
000011IeHrEe 3HAHU I10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
¢dopmyna, HOMEHKIATypa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas ¥ LIUC-TPaHC-U30MEPHUS
AJIKEHOB

15

16

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

CniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKEHOB

17

[IpakTuueckas padora Ne 1 o reme
"Tlony4yeHue 3TUICHA U U3YYEHHUE €ro
CBOMCTB"

18

Pemenne pac4y€THbIX 3a/1a4 HA
OIIpEIEIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOI0 BELIECTBA

19

20

AJNKaaueHsl: CONpsHKEHHBIE,
HN30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH ANNEKTPOHHOT'O CTPOEHUS

XHUMHYECKUE CBOMCTBA COMPSKEHHBIX
JIUEHOB

21

CriocoObI mosTydeHus 1 IpUMEHEHNE
aJKaJueHOB

22

AJKUHBI: TOMOJIOTHYECKUH psifl, oO11as
(bopMyna, HOMEHKIATypa, JNEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢buznyeckue cBoicTBa

23

24

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHbIE peakiiiy Ha TPOMHYIO
CBSI3b

25

26

27

CrniocoObl 1osy4eHus U IpuMeHEeHue
AIKHHOB

Pemienue 3agau: pacu€Tsl M0 ypaBHEHUIO
XUMUYECKON peaKiuu

Cucremarusanusa 1 0000IeHNEe 3HAHUHA
10 TEME

28

ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIIas
dbopmyra, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT




OeH30I1a U TONIyoa, UX (PU3NYECKUe
CBOIMCTBa

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMeIleHUS

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH
MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHzona

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpeJIeTICHNuE MOJIEKYIIAPHOI (hopMyIbl
OpPraHMYECKOI0 BEIIECTBA

33

34

CriocoOb!I MoTyueH s U IPUMEHEHUE
apeHoOB

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yIrjieBoJOpOA0B

35

Pacu€thel Mo ypaBHEHUSIM XUMHUECKUX
peaknuii. Cuctemaru3aus u 00001eHne
3HaHUM 110 TEME

36

37

[Ipupoanstii ra3. [lonytHbie HEDTAHBIC
rasbl

KameHnHbli1 yroias ¥ IpOayKThl €T0
nepepadoTKu

38

Hedtp 1 ciocoOw1 €€ mepepadoTKu.
[IpumeHeHne TPOIYKTOB NEpepadOTKU
HeTH

39

40

41

TI'enermueckas cBsI3b MCKIAY pa3IniYHbIMU
KJ1acCaMH yIrji€BOoJOpOJ0B

["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMeIICHHS TaJoreHa

JlelicTBue mIen04Yel Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JUTAIOTCHAIKAHOB C MAarHUEM M ITUHKOM

42

CucreMmarusanus 1 0000IeHNEe 3HAHUN
o pazneny "Yriaeroaopoas"”

43

44

KonTpomnpHas pabota mo Teme
"Yraesogopoer"

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psij1, oOmast popmyra,
CTPOEHHE MOJIEKYJI, U30MEpUs,




HOMEHKJIaTypa, KJIacCHU(PUKAIIHS,
(bu3HIEecCKre CBOMCTBA

45

46

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CrniocoOblI MosTy4eHus U IpUMEeHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOWUCTB

48

MHOroaroMHbIe CHUPTHI: ITUICHTITUKOIb
Y TTIUIEPUH, UX (U3HUECKUC U
XUMHUYECKUE CBOUCTBA

49

50

CriocoOsbl MMOJIY4YCHHA U IPUMCECHCHUC
MHOI'OAaTOMHBIX CITMPTOB

denon: CTPOCHUC MOJICKYIIbI,

¢dusnveckue cBorcTBa. TOKCUYHOCTD
deHona

51

52

53

XuMH4ecKue cBoicTBa (heHoa
CrniocoOblI MoTy4eHus U IpUMeHEHUe
denomna

[TpakTuueckast pabota Ne 2. Pemenue

9KCHEPUMEHTAIbHBIX 33134 110 TeEME
"CriupThl U peHonbI"

54

Cucremarusanus 1 0000IeHNEe 3HAHUN
10 TEME

55

56

57

AJbJIerupl ¥ KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMya,
MU30MepHs 1 HOMEHKJIaTypa

Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; peaKIMy MPUCOCTUHEHUS

Peakium okucieHns 1 Ka4yeCTBEHHBIE
pCakiuu AJIbACTUA0B U KETOHOB

58

59

60

CriocoObI TOTydeHUST aTbACTUIOB U
KETOHOB

OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC
KHUCIIOTHI, 0COOEHHOCTHU CTPOCHUS HX
MOJIEKYI

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3UYecKre CBOMCTBA




61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KHCJIOT

OCco0CHHOCTH CBOWMCTB: HEMPEIETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BHICIINX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHCJIOT

CriocoOsbl MNOJIY4YCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
obmias popmyia, ©30MEpHs U
HOMEHKJIaTypa

67

68

69

®Ou3nyecKrue U XUMUYECKHE CBOMCTBA
3¢upoB

Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMHUUYECKOU peaklnu, Ha
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OPraHUYeCcKOro BEIIECTBA
[TpakTuueckast pabota Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
"KapOoHoBbIe KUCIOTHI. ClIOKHBIE

3¢upsr"

70

Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

71

72

73

74

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAMMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoe

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIIICC ﬂeﬁCTBHC. Ilousatue
O CHHTECTHUYCCKHNX MORKIIINX Cpe}ICTBaX
(CMC)

['eHeTn4yeckas cBsI3b YTJICBOAOPOAOB U
KHUCJIIOPOACOACPIKAINX OPraHUYCCKHUX
BCIICCTB

Pacu€tel o ypaBHEHUSIM XUMHUYECKHUX
peakuui




75

CucreMmarusanus U 0000IeHUE 3HAHUN
10 TEME

76

77

78

OO0m1as XxapakTepucTUKa YIriieBOJIOB U
KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU-
HOJIMCaXapubl)

Monocaxapuabl: pu3nYecKue CBOWCTBA U
HaXO0XJICHHUE B IPUPOJIE

HpI/IMeHCHI/IC TJIFOKO3hI, e€ 3HaUYCHUE B
KU3HCACATCIbHOCTH OpraHu3sma

79

Jucaxapunbl: caxaposa, MajabT03a U
nakro3a. HaxoxneHnue B npupoje u
IPUMEHEHUE AUCAXaPUIOB

80

81

[NMonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne pacdeTHsIX 3a1a4 Ha
OIIPEECIICHUE TOJIHA BBIXOAA IPOLYKTa
PeaKIuu OT TEOPETUYECKU BO3MOKHOTO

83

84

85

Cucremaruzanus 1 00001IeHNEe 3HAHUN
10 pasjeny

KonrponbHas pabora no reme
"Kucnoponaconepxamue OpraHnyecKue
coequHeHus"

AMUHBIL: KTacCU(pUKAIIHS, CTPOCHUE
MoJIeKyJ1, oouias popmyia, usomepus,
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa

86

87

88

XYMHYECKHE CBOMCTBA aNu(PaTHUECKUX
aMUHOB

AHUWJIMH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XUMHUYECKUX CBOMCTB
AaHUJINHAa

CriocoObl nostyueHus 1 IpUMEHEHNe
ann(paTHIeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIATypa 1
nuzomepus, (pu3nueckrue CBOCTBa.
OTtaenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT

90

XHUMHUYeCKHe CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB




91

benku kak IpUpoAHBIE TOIMMEPSIL;
CTPYKTYPHI OCIIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB
A30TCOAEpIKaIIHE TeTEPOIHKINIECKHIE

COCAMHECHU. HYKJ'IGI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

94

[IpakTuueckas padora Ne 4. Perenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKallie OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3aLINs U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus u nepepadoTka
IIacTUKA

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KayuyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHtetTnyeckue. [Tonumepst
CIIEIMATIbHOTO Ha3HAYEHHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME
"Pacno3zHaBaHue miacTMacc ¥ BOJIOKOH"

O000111eHHE U CUCTEMATU3 AL

W3Y4YEHHOT0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
Xumus, 10 xnace Na6puensaO.C.,Octpoymon U.I'.,Cnagkos

C.A.,JleBkunA.H.,Axuimonepsaoe o6miectso "MU3narensctBo "IIpocBemienue"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumusa Metonuueckoe nocodre — 6a30Bblii
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTaX, 3aadyax,
ynpaxkHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacrtonbHast kaura juis yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacrtonbHast kaura jyist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, .I'.OctpoymMoBa «3amauu mo XuMuu u
croco0sI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypouHsle MiaHbl IO y4eOHUKY

O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaay Yuurtens 2018rox.



8. M.A.Pa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Ox3ameH, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoyMmoB «XUMUYECKUN SKCIIEPUMEHT B 11kose 11

Kiace»; - M.: Ipoda. — 2019 roa

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» ¥ CalT It yauTens «51 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KoUTeKIus
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIE
aKcriepuMeHThI: XxuMusi. Komeknus Poccuiickoro o01eo0pa3oBaTebHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TT0 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniuonHas oIuMIIHaAa 10 XUMUU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT









