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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peaIu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11  kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IOIydaeT
NoApOOHYI0O  HWHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH L€, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpoW oOecrneynBaeT
MOJIYYCHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarOIIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OTpeNIeJICHHE: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0/0B K (HOPMUPOBAHHUIO COJIEPKATEIBHOW OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaliu B (QopMe eIUHOT0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJIEHHOTO U3YUCHUS XUMUU:

e yCTaHABIWBAaeT WHBAPHAHTHOE MPEIAMETHOE COJEp)KaHHME, O00s3aTEIBHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupesnesieHne M CTPYKTYpHUPOBAaHHE €ro II0 KjiaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o JaéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YUYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOumiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4e0OHO-IT03HABATENbHBIX  ACMCTBHI  0Oydarolerocs IO OCBOEHHUIO
coJiep KaHus IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MPOrpaMMoi 1o XMMHUHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIONIEH, KOTOPasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0yUEHHUS.

B coorBercTtBUM € KoOHUeNTyaidbHbIMH mnosioxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuCTeMe
nudepeHIupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO U3Yy4YeHHUsl HaNpaBJieH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAlOM NOJIy4eHUSI XUMUYECKOT0 00pa30BaHus
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEro NpohecCHOHATBbHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHeE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHME TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
0oOy4aronMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOIIEr0 TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannii ®I'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBAHHE y HHUX OOIIEHHTEIICKTYaTbHbBIX
YMEHHMM, YMEHUH palMOHAIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATETbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HANIPEAMETHBIA XapaKTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMeE IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» #u «OOmas wu
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYNHOCTb IHPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HaHUU TIOJMY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JIOTOJIHEHHE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHaa.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOJIeHUs IPEICTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSAX TMPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKHU 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuud AOMOIHSIETCS
(GopMUpOBaHUEM MpPEACTABICHUN 00 JJIEKTPOXUMUYECKUX Mpoleccax U
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHUMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cuctemMe MNpeIMETHBIX 3HAHWH)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COJAEpPNKAHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3UYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro Matepuaa 1o oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM CJIy4ae akUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM MpeAMeTa Ui KIACCOB  XHWMHKO-
ouonornueckoro npoduiast OONbLINKM yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B aToM ciyyae nmpenocTaBisieTcss BO3MOXKHOCTH JiJIsl 00J1€€ 00CTOSITENIbHOTO



paccMOTPEeHHs] XUMUYECKOM OpraHn3aly KIETKH KaKk OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K IPUMEPY, TaKHE€ CTPYKTYpHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX NPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HU3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MaremaTuka u
uH(popmaTrka» 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 SBJISETCS (OPMHPOBAHUE OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON AEATEIBHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenue 3Toi 3a1a4n Ha
yIrIyONnE€HHOM YpOBHE HW3YYEHHs MpeAMeTa MNPEArojaraeT peajn3aluio TaKuX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IIPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B OOeCreueHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroHAIBHOTO MPUPOJONOIb30BaAHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIEH KyJbTypbhl YEJIOBEKA, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

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

e (opmupoBaHHe y 00yyarommxcs OCO3HAaHHOTO IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCIICCTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEJIOBEKa, CBSI3aHHON C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIB30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu MepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIHMNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH HU3YYCHUHU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpOBHE OCOOYIO  aKTyallbHOCTh
MpUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAHHE YOESXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIEAOBAaHUM B XUMHUHU, (POpMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IECHHOCTEH;

e PpAa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHoHaIBHON U 00IIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN JEATEIbHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBanus, coctapisiet 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).



COAEPXKXAHME OBYUYEHUASA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, PEICTABIIEHNE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DONEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBs3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexaHnu3Mbl  00pa3oBaHHsS KOBAJIEHTHOM CBsi3M (OOMEHHBI U JIOHOPHO-
aKLENTOpHbINM). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MOoJeKyasipHble W CTPYKTypHbIE  (OPMYJIBIL.
CrpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatne o
dbyHkuuonagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucremaruueckas
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH U KjiaccuUKalMs OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AKAHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpU3aLuH,
JNEruApUPOBAHUs, IUKIN3AUHN, TMPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienne o
MEXaHHU3ME PEaKIUI PaAUKAIBHOIO 3aMEILECHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyiia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3alIUs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBI3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) nzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBSA3H,
noauMepu3auu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsykEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE alIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuu3anns aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMHU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
obmiast hopmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKyIbl OeH3ona. dusmyeckue CBOICTBa apeHOB. XUMHUYECKUE
CBOICTBa OEH30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHUE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aTKWIBHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTy4YeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



MEPETOHKa, KPEKUHT (TEPMHUYECKUN, KATAIUTUYECKHM), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXIY Pa3IMUHBIMU KJIACCAMHU YTJIEBOIOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnimy. JlelicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wIENOYHA. B3auMOJEHCTBHE IUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (PU3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEIIECTBAX, MOJIyYEHUE ITHICHA U U3YUCHUE
€ro CBOMCTB, 03HaKomyIeHUEe C¢ koyuekiusiMu «Hedts» u «Yronwy, ¢ odpasinamu
IJJACTMACC, KAaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamue opranndeckue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpE
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3M MEXKIYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOJICHCTBHE C OPrAaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HAa MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeopUILHOTO 3amelieHus. JleiicTBrue Ha
opranu3m denoBeka. CrocoObl MOTy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMMbI H
o6en3onbHOTO sifipa. Pusmueckue cBoiicTBa ¢eHoma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauectBennsie peakuun Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust v mpuMeHenne peromna. denondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETUHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU IPUCOCAUHEHUS.
OxkucieHue aabJeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KAapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusznueckue cBOMCTBA
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius STepuPUKALNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBOHCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpemcTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJIE8As,
JUHONIeH08as KUCHoThl. CrOCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GU3nIecKue U XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ieiouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaieBoaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajiakTo3a, pubo3a,
ne30kcupu0o3a. Ou3nUecKue CBOMCTBA W HaxOoXJACHUE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MaibTo3a U
nakTo3a. BoccTaHaBnMBaromye U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxmann,
INIMKOTeH W 1eunono3a. CTpoeHHe MaKpoOMOJIeKYyJl Kpaxmania, TJIMKOTeHa |
HeJUTroNIo3bl.  DU3MUYECKMEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIepUMEHTAIbHbIE METOJbl HW3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxkcunom meau(Il)), peakius rmunepuHa ¢ THAPOKCUIOM
meau(1l), XxuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTBI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeicTeue Kkpaxmania ¢ HOA0M,
pellleHHe HJKCIepUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHnYecKne coeTUHEeHUs.

AMWHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBICE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEGHKIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4yeckoro psga. CTpoeHue aHWJIMHA.
B3aumHoe BiMsHHME Tpynm aToMOB B MoJiekysle aHuiInHa. (OcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHwiInH. CrocoObl
MOJYyYeHUs] U TpUMEHeHHe anudartuueckux aMuHoB. l[lomydyeHue aHuiMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble TPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajanud. @OUu3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAIMM, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCMEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEHIECTB W MX IPEBpaIlCHUN:
pacTBopeHue OCIKOB B BOJe, JACHATypalus OEJIKOB NMpU HArpeBaHWHU, IBETHBIC
peakiuu Ha OCNKH, peEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BricokoMoJ1eKy/JIIPHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEIHSST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKaApOOHATHI,
noJidTUICHTepeTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4qyKH
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAILME OJIMMEPBI, OMOpa3araeMple MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7a4 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS II0
MacCCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKIACHUE MOJIEKYJIAPHOU
(b opMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMUYECKUX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpPEAEICHUE JO0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX IOHATHH, TaKk M IOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYUHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJECHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, OJKOcHCTeMa, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA TUIT MUTAHUA, OpOXKEHUE,
dotocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadus: moae3Hpie UCKOTIaeMble, TOTUIHBO.
TexHONmorusl: TNHILEBbIE NPOIYKThI, OCHOBBI PAlMOHAJIBHOTO ITUTAHHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamuss XuMHIeCKIX dJIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue 2JIEKTPOHOB MO AaTOMHBIM  OpPOUTANISIM.
DOnexkTpoHHbIE KOH(UTYpallMK aTOMOB 3JIEMEHTOB NIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBbIE KOH(DUTYpaIl HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHaeneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHA,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJInHA CBA3U. [10JIsI]pHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHelie cBsa3u. BonoponHas CBA3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUHU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOpPraHUYeCKUX BeEIIeCTB. TpUBHAIIbHBIC
Ha3BaHMS OTJIEIbHBIX MIPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.



Knaccudukanys XuMUYeCKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3h(EKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMu4deckoe paBHoBecre. Koncranrta
XUMUYECKOT0 paBHOBeCHUS. DAaKTOphI, BIUAIONIME HA IOJOXKEHUE XUMHYECKOIO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIA0bIe BJIEKTPOIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienoyHas. Bomopoausiii mokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTEIU. MeETOH 3JIEKTPOHHOrO OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3loKEeHUE TNEpPOKCHAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYECHUE BIMSAHUSA PA3JIMYHBIX
(bakTOpoB Ha CKOPOCTh XHWMHYECKOMW PpEAKIMU ¢ TOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawoB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUeckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETaJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ nipuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crnocoObl MONydeHwus, (puandeckue u
XMMHUYECKUE CBOMCTBA. [ 'aJlIoreHOBOAOPOAbI. BaxkHeuIe KUCI0pOaCOACPKAIINE
COCIMHEHHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHe u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(I1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIIOTHI. [IpuMeHenue cepol U €€ COeTMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHMaK, HUTPUbI. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azorta
U €r0 COeIMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOObl MONMy4deHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue dochopa um ero coemunenuit. dochopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE MOJIU(PHUKAIUU.
duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COEIUHECHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcunl kpeMmHus(IV), KpeMmHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHu  MetauioB.  OOIue  CcrnocoObl

MOJIyYECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUTHl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonyuenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

OO6mast xapakrepuctuka metamoB IIA-rpynmer I[lepuonuueckoit cucTeMbl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: noyydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHud. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmiasi xapakTepucTuka MeTalioB moOouHbix mnoarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

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

@u3nuecKrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Kene3a u
€ro CIUJIABOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue u
IIPUMEHEHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[IAHKA U €r0 COeINHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMM KHCIJIOT U IIEJNOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad MO TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJOJIOTHH HAYYHOT O UccaeqoBanus. HayuHsie
MPUHIUINBI OPTaHU3alUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CILJIAaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro NociaeAcTBUs. Poiib Xxumuu B
o0ecrieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpexctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHSI TIHIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€3011acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OLITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMUsl B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

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

Pacuérurle 3amaqn.

Pacuétpl: Maccel BemiecTBa WM 0O0bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BENIECTBA) MPOTYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCOBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, A0JH BBIXOJIA MPOYKTA PEAKIIMNA OT TEOPETHUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpPU  HU3Yy4YCHUH  oOmer u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce oCcylIecTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIaccu(PuKalus, MepuoaudHOCTh, HAOIIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (puznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKICUHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILEBAsI MTPOMBIIIJIEHHOCTD,
dhapmaiieBTHYECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBISAIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TPAKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU T[OBEJICHHUS; HaIU4He
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pealin3aiii 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUSA TpeaMeTa «XHUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATETLHOCTH MPU CO3TaHUH YIEOHBIX
MPOEKTOB, PEIICHUHU YYCOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE IMOBEJECHWE W TMOCTYIKH CBOWX TOBAPHIIECH C
MO3UIINHA HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (hH3HUYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIICACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATECIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM ©  APYrUX BHJAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Y4YEeHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTeN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMAIIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIICHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIMX BpEI OKPYXKarOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HAJIM4YHs PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMSI, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH HAECOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CINeUU(PUKA XUMHHM KaK HAayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJICTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B pELIEHUU TJ0OANbHBIX MpPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON O€30MacCHOCTH, B PAa3BUTHH MEAMIIMHBI, OOECHEYEHUH YCIOBUU
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 YjieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaIu3a U OOBSCHEHHUS SBJICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeCca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOrPaMMBbI M0 XUMUHU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMble 1 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAyYHbIE TOHSATHS, OTPasKaIOIIHe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHUBEpcalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKAaTUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIe dbopMupoBaHue byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETEHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUSI B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JeCTBUSL:

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

ONpeAeisaTh LENM JEeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIASIbHBIX (PaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEaKIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY HU3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJICHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC TPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pelIeHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIE MPECTABICHUS AJI BBISIBICHUS XapaKTEPHBIX MMPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMUYECKHUX
peakuuii;

dbopMynupOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIEIOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMauu (HAy4yHO-
NOMyJsipHasi JUTEpaTypa XUMHUYECKOIO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpoOpMalK, HEOOXOAUMOW Il BBINOJIHEHUS Y4eOHBIX 3aJay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU pabOTe C XUMUUECKON
uHboOpMaIuel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:



3aJ1aBaTh BOMPOCHI 1O CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAJIOTa U/UTu
JUCKYCCHH, BBICKA3bIBATh UIeH, (OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEILHO BBITIONHEHUS MPEJIOKCHHOH 3a]1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaqu3allii yIeOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBISATh CBOIO IO3HABATEJIbHYIO
NESATENIbHOCTh, ONpeenss €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOco0 HX pemeHuss ¢ Y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ybTaThl OCBOSHUS MMPOTPAMMBI IO XUMHUH Ha YriyOJIEHHOM
YPOBHE Ha YPOBHE CpeAHEro o0uero o0pa3oBaHus BKIIOYAIOT ClieUPUIECcKUe s
y4eOHOTo mpeaMeTa « XMMUs Hay4YHbI€ 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMuen. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECTICYCHUH YCTONYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKOU, SIHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrnieueHnH panoOHAIBHOTO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOIrMUeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U IPUPOAHOMU CpeJIe;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U AJICKTPOHHAS
o0osoyka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKUCIICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJA- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaX XHUMHUYECKHUX peakIui, TEePMOJUHAMUYECKUX ¢ KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtanTsl | u Il pona);
(bakToJOTHYECKHUE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXKHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
JEATEeIIbHOCTH YEeJIOBEKa, OOIIMX HAYUHBIX MPUHIIUIAX XUMUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIECTB;

COCTaBJISATh YPaBHEHHS XMUMHYECKUX PEAKIMU U PaCKphIBaTh MX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUIA;



U3rOTaBIMBATh MOJENIA MOJIEKYJ OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIMH
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPHUHAJIC)KHOCTh M3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb WM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAUTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IIPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJI XUMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJOXKEHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHUYECKHE CBOWMCTBA THUINHUYHBIX MPEICTABUTEIEH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NmKOB, yrieBojgoB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX PEAKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COEIMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIaXx;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBhIpbs (HEPTh, MPUPOIHBIN T'a3, YToJb), CIOCOOI €ro MEPepadOTKH U MTPAKTUIECKOE
IpUMEHEHHUE TPOAYKTOB IepepaboTKu;

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

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeSTEIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUsI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCHOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACYEThl O HAXOXKICHUIO XHMHYECKOU (POPMYITBI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKUX DJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOH JACSATEILHOCTH YEIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX PElIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIOACHUEM MPaBHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBaHUS, TMPEJACTABIATH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUSI Ha >KUBBIC OPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOi nHQpopMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIInIo, TepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUualbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 3J0pPOBBIO M IPUPOHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, AJIPO aTOMa, U30TOIIBI,
AJIEKTpOHHAs o00o0JiouKa aroma, S-, p-, d-aToMHBIE oOpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIEHTHAs, WMOHHAs, MeTa/NInYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeaKkUus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOIMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIuu, CKOPOCTh XUMHUECKON pEaKlUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABIECHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM W HaJMOJICKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTOJIB30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN’;



c(hOPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

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

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MMPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTEleHEen
OKHCIICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS  KiacCU(pUKAIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembl .M.  MengeneeBa,  UCOONB3Ys  TMOHATHSA
(QHEPTETHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNM», «OCHOBHOE WU BO30YXIEHHOE JIHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpymnmnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

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

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKkIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIU3A;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA );



cOPMHUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATEILHOCTH YEJIOBEKA U B IOBCEIHEBHOM 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 MPOBOJUTH PACUETHI: C UCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl 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 W IIEIOYE C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBAa BEICCTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (NPOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONPECICHNUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0JIEHNEM TpaBUJI 6€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJTb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiIa TIOJIb30BAHUS XHMUYIECKOM
mocyol u j1abopaTopHBIM 00OpyAOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO pa3BUTUA, OCO3HABATh OIMACHOCTH
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATHh II€JICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaluu, HTEepHET U Apyrue), KpUTHIECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.



TEMATHUYECKOE ITJNTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB BocnurareabHblii JJIeKTPOHHbIE

HaunmenoBanmue

Ne KOMIIOHEHT (undposbie)
pa3ie/ioB H TeM Konrpoububie IIpakTuyeckue

n/n Bceero oOpa3oBaTeJibHbIE
NporpamMmsbl padoThI padoThI

pecypcsl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

Bocnurtanue
rpaX1aHCTBEHHOCTH,
MaTpuoTU3MA.
Hcnonb3oBanue
oorarToro
HUCTOPUYECKOTO,
KpaeBEIYECKOro
coaepKaHus
IIpenmer XAMHUYECKOTO

OpTraHU4Y€CKOU XUMMUU. 06pa3OBaHI/I$I,

Teopus crpoeHus
OpraHMYECKHUX
coenquHeHui A. M.

bu6mmorexa [IOK

1.1
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8 3HaKOMCTBO C
JKHN3HBIO

BBIJAIOLIUXCS
byrneposa OTEYECTBEHHBIX
Y4EHBIX-XUMHUKOB,
SBUBIIUX PUMEPHI
IPaKIAHCKOIO
CIIy’KEHH,
UCIIOJTHEHUS
[aTPUOTHYECKOTO

JIoJira,
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Hroro no pazneny

CIOCOOCTBYIOT
BOCITUTAHUIO
YBaXEHUS K
repONYECKOMY
IPOLUIOMY U
HACTOSILEMY HAIIETo
OrTeuecTBa,
(bopMHIpOBaHUIO
MPEICTaBICHUN O
Pa3BUTHH HAYKU
XUMHUH U
XUMHYECKHX
IPOU3BOJICTB B
Poccun, 06 ux ponu
Y 3HAUCHWH B KU3HH
oOuiecTBa u
rocyJapcTBa.

2.1

2.2

Pa3nea 2. Yriesogopoasbl

[Ipenenbusie
YTIIEBOAOPOABI —
AJKaHBbI, [TUKIJIOAIKAHBI
Henpenensueie
YIIE€BOIOPOIBI:
AJIKEHBI, AJIKAJIUCHBI,
AJIKUHBI

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Apomaruyeckue

23 eBONODOLLL 3 bubmuorexa [JOK
’ yr HOPO https://m.edsoo.ru/7f41a636
(apeHsr)
[Ipuponusie
24 HMCTOYHUKHU 4 bubmuorexa [JOK
' YIJIEBOJOPOIOB U UX https://m.edsoo.ru/7f41a636
nepepaboTka
)5 l"anorennponsBoaHbIE 4 bubnuoreka [IOK
' YIIIEBOIOPOIOB https://m.edsoo.ru/7f41a636
Uroro no pazaeny 35
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
bubmuorexa [JOK
A ) 11
3 Crptht. Geron https://m.edsoo.ru/7f41a636
KapOonumnbHble
COCJTMHEHMUS:
10 aJIbJICTUIbI M KETOHBI. 21 bubmuorexa [JOK
' Kap6oHOBbIE KHCITOTHI. https://m.edsoo.ru/7f41a636
CrnosxHble 3(upBbl.
Kupsl
bu6mmoreka [JOK
33 VYraeso 9
TICBOARE https://m.edsoo.ru/7f41a636
Hroro no pazneny 41
Pa3nes 4. A3orcoaepskamue OpraHi4ecKue coeJHHEeHH
AMUHBI. Eub OK
4.1 AMUHOKHUCIIOTBHI. 12 nbmmorexa I

benkn

https://m.edsoo.ru/7f41a636
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Hroro no pasneny 12

Pa3zgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

51 BricokomonekynsipHbie 6 bubmumorexa [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO
- 102 3

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636







HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
(]
J:;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :g:a[:():;:fenbnme
padoThbI padoTbI pecypenI

[IpenMer 1 3HaUEHHE OPTAHUYECKOI

| XUMUH, IIPEICTABICHUE O | bubnuoreka [IOK
MHOT000Pa3uu OPTaHUICCKUX https://m.edsoo.ru/7f41a636
COCIMHEHU I
DNEeKTPOHHOE CTPOCHUE aToMa

nepoaa (OCHOBHOE U
2 133/236I}JI>KH§I(-IHOG COCTOSIHHS). 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636

BanenTHbIE BO3MOXHOCTH aTOMa
yriaepoaa
XuUMHUYEcKas CBA3b B OPraHUYECKHUX

3 CoeMHEHUSIX. MeXxaHU3MBbI | bubmuorexa [JOK
00pa3oBaHMs KOBAJECHTHOU CBSI3H, https://m.edsoo.ru/7f41a636
CIIO0COOBI pa3phiBa cBsI3el

4 Teopus cTpoeHUS OPraHUYECKUX | bubnnoreka [JOK
coenunenunii A. M. byrieposa https://m.edsoo.ru/7f41a636
Bunel nzomepun: cTpykTypHas,

5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubnnorexka [JOK

3¢ (}HeKTh B MOJIEKyIIax
OpraHUYEeCKUX COEIMHEHUN

https://m.edsoo.ru/7f41a636
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[IpencraBnenue o knaccudukanum u
crcTeMaTHyeckas HOMCHKIIATypa
(IUPAC) oprannueckux BeIIeCTB

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

10

Knaccudukanus peakuuii B
OPraHN4YeCKON XUMHH

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PsiJI,
oOmrast popmysa, HOMEHKIATypa U
H30MepHs, JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY

duznyeckrue 1 XUMHUECKHE
CBOMCTBA aJIKaHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

11

HaxoxneHnne aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIKaHOB

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

12

[uknoankansl: obmas Gpopmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U IPUMECHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

13

Pemrenue pacu€THbIX 3a1a4 HA
ONpeIETICHUE MOJIEKYIISIPHON
(hopMyIIBI OPTaHMYECKOTO BENIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB.
CucremaTu3aius 1 0000IIeHNE
3HaHUM 110 TEME
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AJKEHBI: TOMOJIOTUYECKHH Psif,
obmas hopmysia, HOMEHKIIATYypa,

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE bubmmorera LOK
https://m.edsoo.ru/7f41a636
cTpoeHue Monekyil. CTpyKTypHas u
LUC-TPaHC-U30MEPHS AIIKEHOB
DU3NYECKUE U XUMUYECKUE
15 CBOMCTBA ajikeHoB. [IpaBuiio bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
MapkoBHHUKOBA
16 CriocoObl MoTy4eHus1 1 TPUMEHEHNE bubnnoreka [JOK
AJIKEHOB https://m.edsoo.ru/7f41a636
[IpakTrueckas paborta Ne 1 mo teme
17 "[lonyueHue sTUIEHA U U3yYEHUE
ero cBoicTs"
Pemrenue pacu€THbIX 3aa4 Ha
18 ONPEACIICHUE MOJIEKYIISIPHON
(hOpMyIIbI OPraHUYEeCcKOTO BEIECTBA
AJKaJIUeHBI: COMPSIKEHHBIE,
19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE. bubnnorexka [JOK
Oco6eHHOCTH HIIEKTPOHHOTO https://m.edsoo.ru/7f41a636
CTpOEHUS
20 XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/7f41a636
21 CriocoOsI MoTydeHus: U IPUMEHEHUE bubnmnoreka [JOK
aJKaJuECHOB https://m.edsoo.ru/7f41a636
AJIKMHBI: TOMOJIOTHYECKUH Psij,
bu6mmorexa [IOK
22 ob1mas popmyrna, HOMEHKIATYypa,

QJICKTPOHHOC U ITPOCTPAHCTBECHHOC

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

CTPOCHHE MOJIEKYJ, (PU3NUECKUE

CBOMCTBa
23 XMMUYECKHE CBOMCTBA AJIKMHOB bubmorexa HOK
https://m.edsoo.ru/7f41a636
24 KauecTBeHHBIE peakliy HA TPOMHYIO bubnnoreka HOK
CBS3b https://m.edsoo.ru/7f41a636
25 CrniocoOsl mosydeHus: U IpUMeHEHUe bubnnoreka [JOK
AJIKUHOB https://m.edsoo.ru/7f41a636
26 Pemenue 3anau: pacu€Tel o
YPaBHEHHUIO XUMHUYECKON peakinu
7 Cucremaru3anus U 0000IICHUE
3HAHUM 110 TeME
ApEeHBbI: TOMOJIOTHYECKUH Psif,
obmas hopmysia, HOMEHKJIATYpa.
28 SHGKTp((I))HEOz " HpOCTpaHCTB};I:IHOG bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
CTPOEHHE MOJICKYJI OeH307a 1
TOJyoJIa, UX (PU3UYECKHE CBOMCTBA
29 XHUMHYECKHE CBOMCTBA apEHOB: bubnnoreka [JOK
peakuuy 3aMeIeHNs https://m.edsoo.ru/7f41a636
XUMHUYECKUE CBOMCTBA aPEHOB:
30 peaKLy NPUCOETUHEHUS, bubmmorera [IOK
https://m.edsoo.ru/7f41a636
OKHCJICHHE TOMOJIOTOB OCH30J1a
31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubnuorexa [JOK
CTHPOJIA https://m.edsoo.ru/7f41a636
Pemenue pacu€THbIX 3aa4 HA
32 ONpeIETICHUE MOJIEKYIISIPHON

(bOopMyIIbl OPraHuYeCcKOro BEIECTBa
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33

CrniocoObl MosTy4eHHs 1 IPUMEHEHNE
apeHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

34

35

36

['enernueckas cBsA3b MEKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJOB

Pacué€tel no ypaBHEHUsIM
XUMHYECKUX PEaKIUH.
Cucremaru3anus U 0000IIeHNE
3HAHUH I10 TEME

[Ipuponnsriii ra3. [lonmytHbie
He(TSAHBIE ra3bl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

37

KameHnHbIi1 yroip 1 IpOIyKThI €70
nepepadoTKu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

38

39

40

41

Hedts 1 ciocoOs1 €€ nepepaboTku.
[IpuMeHeHne NpoayKTOB
nepepaboTku HedTH

I'eHeTHUeCKas CBSI3b MY
Pa3IMYHBIMH KJIACCAMHU
YIII€BOJOPOIOB
["anoreHoOnpon3BOTHBIC
YTJIEBOJJOPOJIOB: AIEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIICHUS
rajoreHa

JleiicTBHe 1Ieno4Yel Ha
raJIOreHIPOU3BOAHbIE.
BzaumoneiicTBue IuraioreHaakaHOB
C MarHueM U IIHHKOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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Cucremaruzanus u 00001IeHue

42
3HaHUM 1o pazaeny "YrieBoaopoasl"
KonrponsHas pabora o Teme
43 \omp e 13.12.23
VYri1eBo10pOabI
[IpenenbHble OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH Psijl, o0IIast
44 dbopMyIna, CTpoOeHHE MOJIEKYI, bubnnoreka [JOK
H30MepUs, HOMEHKIATypa, https://m.edsoo.ru/7f41a636
knaccudukanus, pusnyeckue
CBOMCTBA
45 XUMUYECKUE CBOMCTBA MPEACTbHBIX bubnnoreka [JOK
OZIHOAQTOMHBIX CIUPTOB https://m.edsoo.ru/7f41a636
46 CriocoObl osTyyeHHs U IpUMEHEHUE bubnnorexa [HJOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41a636
[IpocTteie a¢upel: HOMEHKIATYpa U
bubnnoreka [JOK
47 n3oMepusi, 0COOCHHOCTH httos://med 1 741636
. ps://m.edsoo.ru a
(hUBUYECKUX M XUMUUYECKHX CBOWCTB
MHoOroaroMHble CIUPTHI: Bu6 OK
nonroTexa
48 STUJICHTIIUKOJb U TIUIEPUH, UX httos://med 1 412636
o PS://M.CdSO0.ru al
(bU3MYeCKre U XUMHUYECKHUE CBOMCTBRA
49 CriocoOslI MoNTyueHus: U IPUMEHEHUE bubnuorexa [JOK
MHOT'OaTOMHBIX CIIUPTOB https://m.edsoo.ru/7f41a636
DEHO: CTPOEHUE MOJIEKYJIBI, BuG 1OK
N HOIMOTEKA
50 ¢busnueckue cBoiicTBa. TOKCUYHOCTH
o https://m.edsoo.ru/7f41a636
€HoJIa
. bubnuotexa [JOK
51 XuMHu4decKue cBoicTBa (heHoma 1

https://m.edsoo.ru/7f41a636
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CrniocoObl MosTy4eHHs 1 IPUMEHEHNE

bubmuorexa [JOK

52
dbenomna https://m.edsoo.ru/7f41a636
[TpakTuyeckas padora Ne 2.
53 Pemenue skcnepuMeHTaIbHBIX 3324
no teme "CrupThl U PeHossr"
54 Cucremaruzanys 1 00001eHe
3HaHUH 10 TEME
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOeHHE KapOOHUIBLHOW TPYIIIIbL;
bu6mmoreka [IOK
55 TOMOJIOTHYECKHE PSIbI, 001IIast
https://m.edsoo.ru/7f41a636
dbopMmyna, uzomepus u
HOMEHKJIAaTypa
56 ATbIeruIpl ¥ KETOHBI: (PU3HUECKUE bu6mmorexa [IOK
CBOMCTBA; peakLMK IPUCOCIUHEHUS https://m.edsoo.ru/7f41a636
57 Peaknmu okucIIeHNs 1 Ka4eCTBEHHBIC bubmuorexa [JOK
peakuuu abAETUI0B U KETOHOB https://m.edsoo.ru/7f41a636
53 CriocoOslI MoNTyueHus allbJICTHI0B U bubnnorexa [JOK
KETOHOB https://m.edsoo.ru/7f41a636
OAHOOCHOBHBIE NpEIETbHBIC
59 KapOOHOBBIE KHCIIOThI, 0COOCHHOCTH bubmorexa HOK
P ’ https://m.edsoo.ru/7f41a636
CTPOEHHUS UX MOJIEKYJT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KUCJIOT, UX (GU3NYECKUE bubmmorexa [TOK
pv ’ https://m.edsoo.ru/7f41a636
CBOMCTBA
61 XUMHYECKUE CBOMCTBA MIPEICITBbHBIX bu6mmoreka [JOK

OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT

https://m.edsoo.ru/7f41a636
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OcobeHHOCTH CBOMCTB MypaBbUHON

bubmmorexa [IOK

62 kucnore. Muoroobpasie https://m.edsocL).Iru/7f41a636
KapOOHOBBIX KHUCIOT
OcoOeHHOCTH CBOUCTB:
HENpeeIbHbIX U apOMaTUYECKUX

63 KapOOHOBBIX, TUKaPOOHOBBIX, bubmuoreka [IOK
THAPOKCHKAPOOHOBBIX KUCIIOT. https://m.edsoo.ru/7f41a636
[IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT

64 [TonsiTHE O IPOM3BOIHBIX bubnnorexa [HJOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41a636
CriocoObl osTyyeHHst U IpUMEHEHUE bubnuoreka [IOK

65 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41a636
CrnoxHble 3(Upbl: TOMOJIOTHYECKUN

66 psa, obmmas ¢popmyna, u3oMepus u bubnuorexa LIOK

https://m.edsoo.ru/7f41a636

HOMEHKJIaTypa

67 DOu3nIecKue U XUMHUYECKHUE bu6mmoreka [IOK
cBOiicTBa 3(hUpoB https://m.edsoo.ru/7f41a636
Pemenue pacu€THpIxX 3a1a4: 110

68 YpaBHEHUIO XUMUYECKOW peaKIni,
Ha ONpEeIETIEHUE MOJIEKYJIIPHOMN
(hopMyITBI OPTaHMYECKOTO BEIIECTBA
[TpakTuueckas paborta Ne 3.
Pemenue skcriepuMeHTAIBHBIX 3a7a4

69 o TeMe "KapOoHOBbIE KUCIIOTHI.
Cnoxusie 3¢upst”

70 Kupsr: crpoenue, puzndeckue u bubmuoreka [IOK

XUMUYECKHUE CBOMCTBA (TUAPOITH3)

https://m.edsoo.ru/7f41a636
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Oco6eHHOCTH CBOMCTB KUPOB,
COZIepIKaIUX OCTATKH

bubmuoreka [JOK

71
HEMPEAETbHBIX )KUPHBIX KUCIIOT. https://m.edsoo.ru/7f41a636
2Kupsl B npupoje
MpI1a KaK COTH BBICIIHX
KapOOHOBBIX KHUCJIOT, X MOIOILIEE
72 nencrsue. [lousatue o buGnnorexa LIOK
’ https://m.edsoo.ru/7f41a636
CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMO)
I'enetnyeckast CBA3b yIJIEBOAOPOIOB
73 M KUCIIOPOJICOIE mali;;x ’ bubmmorera [IOK
p P https://m.edsoo.ru/7f41a636
OpraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUI
75 CucremMatu3anus 1 00001IeHNE
3HAHUH T10 TeMe
OO01as xapakTepuCcTUKA YIJIEBOIOB U
76 Knaccnq)mrzaunﬂp neBonzll; (MoHO bubmmorera [TOK
yr ’ https://m.edsoo.ru/7f41a636
TU- Y TIOJTUCaXapH/ibl)
77 Mounocaxapubl: puznueckue bubnuorexa [IOK
CBOICTBA U HAXOXJEHUE B IPUPOJIE https://m.edsoo.ru/7f41a636
73 IIpuMmeHeHue TIoK03bl, €€ 3HaUEHUE bubnuoreka [IOK
B JKM3HEIEATEILHOCTH OPraHu3Ma https://m.edsoo.ru/7f41a636
HCcaxapHuIbl: caxapo3a, MaJIbT03a 1
Jlicaxap P Bu6nuorexa LIOK
79 nakto3a. Haxoxnenue B npupone u

IMPUMCHCHUC IUCAXaprua0B

https://m.edsoo.ru/7f41a636
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[Tonucaxapuael: cTpoeHUE

bubmuorexa [JOK

80 MAKPOMOIICKYT, ?HSH%CKHC " https://m.edsoo.ru/7f41a636
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

21 [TonsiTHE 00 UCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAX https://m.edsoo.ru/7f41a636
Pewrenue pacueTHbIX 3a1a4 Ha

2 onpeereHue 1011 BbIX0oAa bubnnoreka [JOK
MPOAYKTA PEAKLUU OT TEOPETUUECKHU https://m.edsoo.ru/7f41a636
BO3MO>KHOT'O

23 Cucremaruzanusa 1 0000IIeHnE
3HaHUU MO pa3ieny
KonTponbHas padbota no teme

84 "Kucnopoacoaepxariue
OpraHuYecKue coeAuHeHus"
AMUHBL: KJTaccuPUKaIUsl, CTPOCHHE

25 MOJIeKYJ1, o0mmas Gopmya, bubnuotexa [JOK
HA30MeEpPHs, HOMEHKJIATypa U https://m.edsoo.ru/7f41a636
(u3nueckue cBOcTBa

26 XuMHYECKHE CBOMCTBA bu6mmoreka [JOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/7f41a636
AHWINH: CTPOCHUE aHWJIMHA,

87 0COOCHHOCTH XUMHUYECKHX CBOICTB bubmmorexa [TOK

https://m.edsoo.ru/7f41a636

aHWJIMHA

28 CriocoOsl MoNTyueHus: ¥ IpUMEHEHUE bubnuotexa [JOK
ann(paTHUECKUX aMHHOB https://m.edsoo.ru/7f41a636

29 AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1 bubnmoreka [JOK

n3omepus, (pu3ndecKue CBOKUCTBA.

https://m.edsoo.ru/7f41a636
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OTI[GJIBHBIG npeacCTaBuTCIN O~
AMHWHOKHUCJIOT

90

XHUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT, UX OMOJIOrMYECKOE
3HAYCHUE aMUHOKKMCIOT. CUHTE3 U
THIPOJTU3 TICNITHIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

91

92

93

94

95

96

benku xak nIpupoHBIE OTUMEPHI;
CTPYKTYpHI O€JIKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

A3zoTconepianiye
reTEPOLMKINYECKNAE COCTUHEHUS.
HyxnenHoBbIE KUCTIOTHI: COCTaB,
CTPOEHHUE U OHOIOrnYecKas pob

[TpakTruyeckas pabora Ne 4.
Pemienue skcrepuMeHTaIbHBIX 3324
o Teme "A3oTcoaepkaiiue
OpraHuYecKue coeauHeHus"

ITpakTruyeckas pabora Ne 5.
Pemrenue skciepuMeHTaNbHBIX 33724
no teme "Pacnio3naBanue
OpraHUYECKUX COeTUHEHMI"

KonTponbhas pabota no teme
"A30TCcoepIKalie OpraHn4ecKkue
coequHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
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OCHOBHBIE TTOHITUS XHMUH
BBICOKOMOJICKYJISAPHBIX COG,I[PIHGHI/IP'I
1 METOABI UX CHHTEC3a —
noJmmMmepus3anusa U NOJUKOHICHCA A

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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IIlnactmaccel. YTunusanusa u
nepepadoTKa MiIacTuKa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

99

100

101

102

DOnacToMepbl: HaTypaJIbHbII
CHUHTCTUYCCKUC KaYUYyKHU. Pe3nna

Bonokna: HaTtypanbHbIe,
UCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuanTbHOTO
Ha3HA4YCHUS

[IpakTuueckas padorta Ne 6.
Pemenue skcriepuMeHTaIbHBIX 33724
o Teme "Pacno3naBanue miactMacc
1 BOJIOKOH"

O00011IeHIE U CUCTEMATU3ALIUS
M3YYEHHOTO MaTepuaa o TeMe
"BbIcOKOMONEKYIIIpHBIE
coeauHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 Xumms, 10 xmacc/ Tabpumensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

 Xumusa, 10 xmace/ T'abpuensu O.C., OctpoymoB W.I'., CmankoB C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.Poccuiickas anekTpoHHas mikosia. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xu3nby - https://hij.ru/
4. TTonbopHa nutepaTypbl o xumuu - http://c-books.narod.ru/
5. Kypnan " 1 centsiops" - https://1sept.ru/
6. Uudoypok - https://iu.ru/video-lessons
7. COOpHHK cTaTell 0 XUMHUYECKUX IJIEMEHTAX, WILTIOCTPUPOBAHHBIN
OMHMCaHUEM SKCIIEpUMEHTOB. -http://www.periodictable.ru
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