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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickoir  ®enepanuu,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YTIYyOJIEHHOTO HU3YUYEHHS 3aHUMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO st
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamme mno XuMHM Ha3HaueHUE TNpeaMera «XUMHUSD» TMOJydaeT
NoApOOHYI0  HHTEPIpPETAllMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH L€, CcolepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBIMOJHIEMbIE MPOrPaMMOMN MO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNIeSICHUE: TPUHIMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHUs Y4eOHOro maTepualia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €r0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKU OO0pa3oBaTebHBIX JOCTIKCHUN OOYyYarolmuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKax OTHAEIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO TOCJIEIO0BAaTEIBHOCTh H3Y4YEHHs] y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3y4EHUs IIpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-T0O3HABATENbHBIX ~ JCHCTBUI  00ydYarolerocs IO OCBOCHHIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBISAIOLIEH COAEpKAHUS YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOoro u yriayOJEHHOTO YpOBHEH B cuCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XUMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHre M YIUIyOJIeHHEe TEOPETUYECKOM U MPaKTUYECKOM MOJArOTOBKH
oOy4Jaronxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBON  IMOCIEAYIOIMIEr0 TIOMY4YeHHs] XHMUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedboBanuiit ®I'OC COO Kk miaHupyeMbIM pe3yJibTaTaM OCBOCHUS (enepanbHOu
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3aliu y4eOHOTO TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHny moaxoaoB K 0TOOpY M CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTUYECKOTO MaTepraia.
Tak, Ha yrayOn€éHHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX NPOTEKAHUS pPEaKLuH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpPOEHMH aToMa. XHUMHYECKas CBs3b OOBACHAETCS C TOYKU 3PEHHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUuid AOMOIHSIETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTy OJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COAEp>KaHUU
npeaMeTa A KJIacCOB XMMUKO-(PU3nYecKoro npodusis 00ib110€ 3HaYeHUuEe OyayT
UMETh 3JIEMEHTHI yueOHOro Marepuaa rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonornueckoro npoduias OONbLINI yIeNbHBIM Bec OyleT MMETh OpraHuvecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpeaMeTb», «MaremaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBIseTCA (OPMHPOBAHHE OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM ypOBHE H3YYEHMsI MpeAMeTa MpeArnojaraeT peaju3aluio TaKux
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojii B OOeCIeueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U PUPOIHOMN CpeLE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJarouxcs OCO3HAaHHOTO IIOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus Mpo0JieM, CBSI3aHHBIX C XMMHUEH, POrHO3UPOBAHUSI,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTIyOJIeHrEe PECTABICHUHN 0 HAyYHBIX METOaX MO3HAHUS, HEOOXOMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B nnane peanuzanuu 1nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIMNA TIETOCTHON CHCTEMBI CPEIHEro OOIIEero oO0pa3oBaHUs NPH W3YYECHUU
npeaMeTa «XuUMHS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUS K TPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W I[IO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HMHTEPECOB, MHTCILICKTYaTIbHBIX M TBOPUYCCKUX
criocoOHocTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHEITHON MPOo(eCCHOHAIBPHOM M OOIIECTBEHHOM JIeITEIIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IIPHUPOJIOIOJIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
TIOJIC3HOM YKOJIOTUYECKOMN JACATEIHHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE cpeaHero oo1iero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
dbyHkunoHaasHOM rpymnme. 'omomnorus. 'omonoruueckue psiapl. Cucremarudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHs] BEIIECTB M HUX MpPEeBpaIlCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aALNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3U. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMHOB, SP-
ruOpuu3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CHOCOOBI MOTYYEHUs U IPUMEHEHHUE
AJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKyibl Oenzona. dusmyeckue cBOKMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWHA NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aTKWIbHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsiHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMOJelCTBHE NUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
nu3ydeHue (QU3NIECKUX CBOWCTB YTIIEBOJAOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapy>KEeHUE
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoaHbIE CBSI3M MEXKIAY MOJIEKYJIAMHU CIHAPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl TONyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOJICHCTBHUE C OPraHUUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTO 3aMelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNNbI H
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUU NPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWMCTB MypaBbUHOM KHUCIHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJE8AS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WUYECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA KHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPOB LeT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbI€ KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:Kale OPraHuYecKne CoeTUHEeHU .

AMWHBI — OpraHUYECKUe MPOM3BOAHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJIWHA.
B3aumHoe BimMsHME Tpymnm aTOMOB B MoJiekysne aHmwiIMHa. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpUMeHeHHne anudaruueckux amMuHOB. [lomydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuuHasi, BTOpUYHAas M TpEeTUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATypamus OCIKOB IMPHU HAarpeBaHWH, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALIUN, CPETHSST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBBIM J0JIIM 3JIEMEHTOB, BXOJSAIIUX B €TI0 COCTAB, HAX0XKACHUE MOJIEKYJIAPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJbI OPraHMYECKOrO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYUYEHUs, ONpEAEIeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHm3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONmorusl: TNHUILEBBIE MNPOIYKTHI, OCHOBBI PAalMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YMCIA. DHEPreTHUECKUE YPOBHU U
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJNEeKTpOHHbIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIrO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. MeHnpeneena.

Xumuyeckasi CBsSI3b. BuUIbl XMUMUYECKOW CBS3U: KOBAJIEHTHAs, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCTUHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpAXEHHS KOHIIEHTPAIlMU pPacTBOPOB:
MaccoBas J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAss KOHLEHTpanusa. HacelleHusle n
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMs OTIAEJIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

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

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOT0 paBHOBecHUs. (DaKTOpbI, BIMAIOLNIME HA TMOJIOKEHUE XHMHYECKOIO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass 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  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OasaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNE PEAKIIM HOHHOTO 0OMEHA, ONpe/eIIeHre
Cpeapl PacTBOPOB C IOMOIIBIO WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [leproandeckoi cucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckue M XUMHUYECKHME CBOMCTBA: PEAKIUU C
METaJUIAaMU U HEMETAJUIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ npubl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [ [puymeHeHune rajoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnue B TpUpoOAE, CIOCOOBI TOJNYYCHHS, (PU3NUECKHE U
xumudeckue cBoiictBa. CepoBomopon, cyiabbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMMAaK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochuast u pochun. Oxcuasl Pochopa, gochopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuaeruit. PocopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriaepona(ll), oxcun yrnepona(lV), yromeHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MoiydeHus, (GU3UYECKue M
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MerawioB B Ilepuonyeckoi cucreMe XMMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JOYEK aToMoB MeTaioB. OOmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpometamutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3aluThl OT
KOpPpO3UH.

Oo6mas xapakrepuctrka MmetamioB |A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: noinydenue, GU3n4ecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

Oo6mas xapakrepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNy4eHue, pUu3ndeckre 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nuecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u xenesa(lll). [Tonydenue u npuMmeHeHue xejaesa u
€ro CIUJIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [[pruMeHeHue
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBeyecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXXHEUIIMX BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHbIE CTOCOOBI MOTYUYECHUS] METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacCHOr0 UCIIOIb30BaHUS MMPENAPATOB OBITOBOM XMMHUU B TOBCETHEBHOM KU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUN, €CIIA OTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaIUOAKTUBHOCTb, MOJIEKYJIa, DHEPTeTUUECKUN YPOBEHbB, BEIIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbonu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PpE3YyJIbTATOB OCBOEHHUS NpPEAMETa «XHMHSD)» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYarloIMXCid PYKOBOJACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OIbITA ITO3HABATEILHOW U TMPAKTUYECKON J1eITEIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcst B MpoIecce peaau3aiuu o0pa3oBaTeIbHON JIEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3TUYHBIX BUJOB YU4EOHOU NesATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMUH, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAYKHM €CTh PE3YJbTAaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IMOBEICHHWE M IOCTYNKH CBOUX TOBAPHUIICH C
MO3UIINKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3mdeckomMy u
MICUXUYECKOMY 37I0POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINUX 3I0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYruX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Y4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKaAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ pOoilu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpYXarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUU MpoOJEeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYypbl, B PELIEHUU TIJIOOATBHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHELIHOTO TPyJa U 3KOJOTHYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IMPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MTPOTPAMMBI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJaroITuXCs;
CIOCOOHOCTD 00yJaroIXxcs WCITIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIUBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

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

MPUMEHSTh B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC TPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MpPU pElIeHUH YUeOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC NMPEACTABICHUS JJI BBISABICHHS XaPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0/IaTh 32 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (POopMyIHUpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpUOOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMyJisipHasl JIUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcoel HTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  Npe/ICTaBIICHUS
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU PabOTE C XUMUUYECKON
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHUS IIPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peaau3allii y4eOHOTO MPoeKTa, U (pOpMyIHUpOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK II03HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}eKTUBHBIN C€rnoco0 HMX pemeHuss ¢ Y4YETOM NOJIyYeHHs HOBBIX 3HAHHHA O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHalIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro oOuero o0pa3oBaHus BKIOUYAIOT CieU(pUIECKUE IS
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX ¢ XUMuen. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI IO TOJaM
V3y4ECHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD»)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn pPaLMOHAJIBHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUYECKUM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIEPOIHBIN CKENET, GyHKIUOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOIAOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaX XHMHUYECKUX peakluid, TEPMOJUHAMUYECKMX M KHUHETUUYECKHUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3ddexTri, opueHtantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BAaHNN BAXXHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTIEIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: aTKaHOB, IIUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJTIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CIUPTOB, aJIbJIETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHCIIOT,  O€NKOB, yIJIEBOJOB  (MOHO-, JW- ¥  TOJHMCAXapHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN T'a3, YTOJb), CIOCOOBI €ro NEPepadOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKON (HOpMYIIhI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsI IPUHSATUSI TPAMOTHBIX PEIIeHUN npodiaemM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUUYECKON IUCCOLUUALMNH, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUU SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON EATEILHOCTH YEJIOBEKa, OOIMMX Hay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NMPEBPAIICHUI;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
0 UX COCTABY, XUMHUYECKHE PEAKIIMHU IO PA3IUYHBIM MPU3HAKaM (YUCIIy U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajauzatopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHUYECKHUX OJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJy HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHS IO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTa PEAKINK; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YYEHUE BIHSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMyITHPOBATH IETh UCCIEOBAHUS, TIPEICTABIISATH B PA3ITMIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JIEUCTBUS HA >KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JuTepaTypa, CpecTBa MaccoBoi nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUCCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI Bceero

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM

[Ipenmer oprannueckoit xumun. Teopus

11 CTPOCHHUS OPTAaHHYECKUX COeAMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8

Pazpnen 2. Yraesomgopoabt

[IpenenbHbIE YII€BOJOPOIbI — AJKaHBI,

2.1 5
[IUKJIOATKAHBI

99 HenpenenbHble yriaeBogOPOIbl: aIKEHBI, 14
' aJTKa/IneHbI, AITKUHBI

2.3 Apomatnyeckue yrieBo0po/bl (apeHsbl) 8

24 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB U UX 4
' nepepaboTKa

2.5 ["anoreHnpon3BoAHbIE YTIIEBOI0POIOB 4
Hroro mo pazneny 35

Paspnen 3. Kuciiopoacoaep:xaniue opranniecKue coeTuHEeHNs

3.1 Crnuptsl. ®eHon 11

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/d69df650

bu6nuorexa [IOK
https://m.edsoo.ru/d69df650

bu6nuorexa [IOK
https://m.edsoo.ru/d69df650

bu6nuorexa [IOK
https://m.edsoo.ru/d69df650

but6mmoreka [IOK
https://m.edsoo.ru/d69df650

but6mmorekxa [IOK
https://m.edso0.ru/d69df650

but6mmoreka [IOK
https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbie coeAMHEHUS: albIeTHIbI 1
bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 1 https://m.edsoo.ru/d69df650

a¢upsl. XKupbr

bubnunorexa LIOK

3.3 YIIeBOE! 9 1 https://m.edso00.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaeprkaniue opranndeckue coeJuHeHUust

bubmnoreka IIOK

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 1 2 https://m.edsoo.ru/d69df650

Uroro no pazaeny 12

Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA

bu6anoreka LIOK

5.1 B 6 1
PICOKOMOIICKYIIAPHBIC COCAMHEHI https://m.eds00.ru/d69df650

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne i/mn P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucTeMa XUMHYECKHAX 9 bubmorexa LOK
' P https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue bu6nuoreka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuorexa [JOK
1. X 1 1
3 HMHACCKHE peaiiii o 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6nuorexa [IOK
2.1 H 31 1 3
eMETAILIRT https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 23 1 2
CTaLIbl https://m.edsoo.ru/2dd57{24
Hroro mo pazaeny 54
Pa3gen 3. XuMus 4 :XKM3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24

Htoro no pazneny 9


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne Hara DJIeKTPOHHbIE U (PPOBLIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
1 IPENCTABIICHUE O 1 bubmmorexa HOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYeCcKIX
COETUHEHUN
DIEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
2 B030 )IZI[éHEOC C(()CTOHHI/I}I) 1 bubmmorexa LOK
Y ' https://m.edso0o.ru/Oce6fd4c
BanienTHBIE BOBMOKHOCTH
aToMma yriiepojaa
XuUMHUYECKas CBA3b B
OpPraHUYECKUX COECTUHEHUSIX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa LOK
. P https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHUYeCKUX COCTMHEHUN 1 bubmmorexa LOK
P https://m.eds00.ru/9e595ch8
A. M. bytneposa
Buner uzomepun:
5 CTPYKTypHas, 1 bubmmoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKkTpoHHBIE AP PEKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauuu u

6 CUCTeMaTUYeCKas bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka LIOK
OpraHNYeCKON XMMHUHU https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubmuorexa [JOK
000011IeHNE 3HAHUH 110 TeMe https://m.edso0.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUI
psia, obmas popmyna,

9 HOMEHKJIATypa U U30Mepus, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 dusnueckre U XUMUYECCKHE bu6nuoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
HaxoxeHue ankaHoB B

1 npupoje. CriocoObl bubmuoreka [JOK
MOJy4YEeHUS U IPUMEHEHNE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[{ukmoankaHbl: 00IIast

12 ¢bopmyra, HOMEHKIATypa U bubmmoreka [JOK

HU30MCepusl, 0COOEHHOCTHU
CTPOCHUA U XUMUUYCCKHX

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IPUMEHEHHUE

Pemenne pacuy€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYJIIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BELIECTBA I10 MACCOBBIM

bu6nuoreka [IOK

13
JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €I0 COCTaB.
CucreMaru3anus u
0000111eHE 3HAHUI 10 TEME
AJKEHBI: TOMOJIOTHYSCKHI
psia, obmas popmyna,
HOMEHKJIATypa, JIEKTPOHHOE
14 H IPOCTPAHCTBECHHOE bubmorexa [JOK
poctp https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CrtpyKTypHas 4 LUC-TpaHC-
M30MepUs aJIKEHOB
dusnyeckne U XUMUYECCKHE
15 CBoIicTBa ajakeHoB. [IpaBuiio bubmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoOslI MoNTy4eHus U bubnmoreka [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1 o
17 teme "[lonmydeHue STHICHA Bubmorexa TIOK
Y . https://m.edsoo.ru/0941eed8
M3YyUYEHHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ONPEACIICHUE MOJIEKYIISIPHOM bu6muoreka [IOK

(hOpMyIIBI OPraHUIECKOTO
BelecTBa

https://m.edso0.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

AnKaaueHsbl: CONpsKEHHBIE,

M30JIUPOBAHHBIC,
19 KyMYJIHPOBaHHBIC bubmorexa HOK
YMYJHP ' https://m.eds00.ru/04298c0a
Oco0EHHOCTH 3JIEKTPOHHOTO
CTpOCHUS
20 XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSIKEHHBIX JUECHOB https://m.edsoo.ru/e561253d
91 CriocoObl ToTy4eHust U bubnuotexa [HOK
MPUMEHEHHE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJNKUHBI: TOMOJIOTHYSCKHI
psia, obmas popmyia,
99 HOMEHKJIATypa, 3JIEKTPOHHOE bubnmnorexka HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYII,
(bu3nueckue cBocTBa
93 XHUMUYECKUE CBOMCTBA bu6mmoreka [IOK
AJIKHHOB https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peakiiy Ha bubmuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOslI ToNTy4eHus U bubnmoreka [JOK
MIPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 ABHCHMIO XMMHYECCKOMN bubmorexa TIOK
P https://m.edsoo.ru/5db8e526
peakuuu
Cucrematuzanus 1
27 .
000011IcHHE 3HAHHH 110 TEME
28 ApEeHBbI: TOMOJIOTHYECKUH P, bubnmoreka [JOK

obmas hopmyna,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
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HOMEHKJIATypa. DJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyOJ1a, UX (PU3NYECKUE
CBOMCTBA

29

XUMHYECKHAE CBOMCTBA
apPEHOB: PEaKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

XuMHYecKre CBOMCTBA
apeHOB: pPeaKIuu
MIPUCOCTMHECHMS, OKHCIICHHE
rOMOJIOI'OB O€H30J1a

bubnnoreka IIOK
https://m.edsoo.ru/a44alaed

31

OC00EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

bubnnoreka IIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OINPEJIEIICHUE MOJIEKYJIIIPHOU
(hopMyJTEI OPraHUYEeCcKOTo
BEILIECTBA

bubnuoreka [IOK
https://m.edsoo.ru/53461a2c

33

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE apEeHOB

bubmuorexa [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnueckast CBA3b MEXIY
Pa3TUYHBIMU KJIaccaMu
YTJIEBOJIOPOIOB

35

Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKIIUH.
CucremaTtuzanus u
0000111eHIE 3HAHUH 110 TeMe

36

IIpuponnsiit ras. [lomyTHeie
HEe(TSIHBIE ra3bl



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

37

KameHHbIi1 yroiib ¥ IpOyKThl
€ro nepepadoTKu

bu6nuoreka [IOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MPOAYKTOB MepepaboTKH
HedtH

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de78

39

['eneTnueckast CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YIJIEBOI0POJIOB

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMELIEHUS rajoreHa

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyeit Ha
TaJIOTeHIIPOU3BOIHBIC.
Bzaumoneiictere
JUTAIOTCHAIKAHOB C MarHUEM
Y LIUHKOM

42

CucreMarTusanus u
0000111eHNE 3HAHUHA 110
pazaeny "YraeBogopoasr"

bubnuoreka [IOK
https://m.edso0.ru/20e89f22

43

KonTponbhas pabota no teme
"Yraesonopoas"

bubmuorexa [JOK
https://m.edso0.ru/95c9e298

44

[IpenensHble OJTHOATOMHBIE
CIUPTHI: TOMOJIOTMUYECKHUH
psn, obmas dpopmyna,
CTPOCHHE MOJICKYI,
M30Mepus, HOMEHKIIATypa,

bu6nuoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

knaccupukanus, pusnueckue
CBOICTBA

XUMHUYECKUE CBOUCTBA

bu6nuoreka [IOK

45 ene OJIHOATO
HPSASIBHBIX OAHOATOMHRIX https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHus u

46 IIPUMCHCHHUEC OJJHOATOMHBIX bubnnorexa HOK

P A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upst:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XHUMHUYECKUX CBOMCTB
MHoOroaToMHbIE€ CIIUPTHI:

48 STUJICHTIIMKOJb U TIUIEPHH, bubnmnoreka [JOK
ux Qu3ndeckKue u https://m.edsoo.ru/ee4d84aa
XHMHUYECKHUE CBOMCTBA
CriocoOblI nostyueHus u

49 IIPUMCHCHHUEC MHOI'OATOMHBIX BI/IGHI/IOTGKa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOCHUE MOJIEKYITHI,
50 ¢usnveckre CBONCTBA bubmmorexa LOK
' https:/m.eds00.ru/2ce726f8
TokcuyHOCTH PeHoIa

51 XUMUYECKHE CBONCTBA but6mmoreka [IOK
¢denona https://m.edso0.ru/037ca5f9

59 CriocoObI ToTy4YeHus U bubnuotexa [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c

53 [IpakTuueckas padora Ne 2. bubnmoreka [JOK

Pemrenue

https://m.edsoo.ru/fd0ced09
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SKCIEPUMEHTAIIbHBIX 33724
o Teme "CrupThl U HeHOIBI"

CucreMaTusanus

bu6nmoreka [IOK

54
000011IeHE 3HAHUI 110 TEME https://m.edso0.ru/1810ch9b
ATBICTHIBI U KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHWJIHHOM TPYTIIHI; bubnmnoreka HOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MEpHs U
HOMEHKJIaTypa
AJIbIETH/IBI U KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmmorexa HOK
’ https://m.eds00.ru/c887425¢
peaKIuy MPUCOCTUHEHUS
Peaknum oxucienus u
57 KayeCTBECHHBIC PEAKIINHU Bubmorexa ITOK
peaxt https://m.edsoo.ru/a393baad
aJbJCTUI0B U KETOHOB
58 CriocoOslI mosTy4eHus bubnmnoreka [JOK
aJIbACTUIOB B KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE MPEAETBHBIC
59 KapOOHOBBIE KHCIIOTHI, bu6nuoreka [IOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJICKYJI
H3omepus 1 HOMEHKIIATypa
60 Kaj 601?01351)( KHCJIOT I/IXyp bubnmorexa LOK
P L https://m.eds00.ru/700cc87b
(bu3nueckue cBOCTBa
XUMUUYeCKHEe CBOMCTBA
but6mmoreka [IOK
61 MpeIeIbHBIX OJHOOCHOBHBIX

KapOOHOBBIX KHUCIOT

https://m.edso0.ru/40e6e0e9



https://m.edsoo.ru/1810cb9b
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https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

Oco0EHHOCTH CBOMCTB
MypaBbHUHON KHUCIIOTHI.

bu6nuoreka [IOK

62 MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcobeHHOCTH CBOMCTB:
HernpeeIbHbIX U
apoMaTH4eCKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, Bubmaorexa ITOK

https://m.eds00.ru/83a08773

TUIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

64 ITonsiTE O TPOU3BOIHBIX bubnmnoreka HOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoObl nostyueHus u

65 IpUMEHEeHHEe KapOOHOBBIX bubmorexa LOK

https://m.edsoo.ru/7c065¢9d

KHCIIOT
CrnoxHble 3¢upsbL:
TOMOJIOTHYECKHUH psif, oOrmas bubnmnorexka HOK

66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nIecKrue 1 XUMUYECKHUE but6mmoreka [IOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpix 3a1ay:
M0 YPaBHEHHUIO XUMHYECKON

68 peaKIuu, Ha oTpeIelIeHrue

MOJIEKYJISIPHON (OpMYIIBI
OpPraHMYECKOT0 BEILIECTBA



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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[TpakTuyeckas padora Ne 3.

Pewenne
69 AKCIICPUMEHTAIIbHBIX 337124 bubmmorexa [IOK
P 8 https://m.eds00.ru/486671fb
o Teme "KapOoHoBbie
KUCIOTHI. CoxHbIe 3pupb!"
Kupsl: ctpoenue,
70 (bU3UYECKHEe U XUMHUYECCKUE bubmorexa [IOK
. https://m.edsoo.ru/al19c5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 YKUPOB, COACPKAIINX OCTATKU bubnuotexa [HOK
HEMPEeIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
kucnot. JKupsl B mpupoje
MpbLa Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
72 Morolee aeiictue. [lonsitue brbmmorexa LTOK
teea ' https://m.eds00.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctax (CMC)
I'enetnyeckas cBSI3b
73 YTJIEBOJOPOJOB U bubmmoteka [IOK
KHUCJIOPOJACOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
75 Cucremaruzanus u but6mmoreka [IOK
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
76 OO01mas xapakTepucTuKa bubnmoreka [JOK

YIJIEBOJIOB U Kiaccuukarius

https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/486671fb
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yIJIEBOJIOB (MOHO-, TU- U
TTOJTHCaXapHU/Ibl)

Monocaxapuabl: pusnueckue

77 CBOIICTBA U HaXOXXJEHUE B buGnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoie
[IpuMeHeHue IroKo3sl, €€

78 3HAYCHUC B bubmuorexa [JOK
JKU3HEIEATECIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MaJibT03a U JIaKTO03a. bubmuorexa [JOK
Haxoxnenue B mpupoie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKYJI, pU3NYECKUE bubmuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

89 onpeJelIeHUE 10U BbIX0OAa bubnmoreka [JOK
MPOAYKTa pEaKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
CucremaTtuzanus u

83 000011IeHNE 3HAHUH 110 bubnnorexa LIOK

paszzaeny

https://m.edsoo0.ru/08d4364c
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KonrponsHas pabora o Teme

bu6nuoreka [IOK

84 "Kucnopoaconepsxaiye
poACOACPrRall " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHUS
AmuHBL: K1accudukarnys,
CTpPOEHUE MOJICKYJI, 001Iast
85 (b: MyJa I/I3OM€yI/I${ bubmmorexa [IOK
pMyJIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PH3HUECKUEC
CBOMCTBa
36 XUMHYECKHE CBOMCTBA bubnnoreka IIOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE AHWINHA,
87 0COOEHHOCTH XUMHUUYECKUX bubmmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOsl MosTy4eHus u
88 pUMEHEHHE AN (aTHIECKIX bubmmorexa LOK
p https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEPHUS,
89 ¢)H3H%CKHZPCBOI?ICTB'¢1 ’ bubmmorexa [JOK
) https://m.edsoo.ru/d1773e80
OTenpHBIC IPEICTABUTEIH Ol
AMHUHOKHUCJIOT
XnMH4yeckre CBOMCTBA
AMHHOKHCIIOT, UX
bu6nuoreka [IOK
90 OHOJIOrHYECKO€e 3HAUEHHE

amuHokuciaotr. CuHTe3 u
TUIPOJIN3 TIEITHI0B

https://m.edsoo.ru/77df705a
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benku kak npupoaHsie

91 IOJIUMEDPEL, CTPYKTYPBI buGnnorexa LIOK
Pbl, CTPYKLYP https://m.eds00.ru/429¢9899
0€eJIKOB
92 XuUMHUYeCKUe CBOMCTBA bu6nuoreka [IOK
0eIKOB https://m.edsoo.ru/6237306d
A3zoTcoaepxaiiue
TeTePOIMKITHYECKUC
93 coenuuennsa. HykinenHoBsle bubmorexa LOK
Y https://m.edso00.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
OuoJsornueckas pojib
[IpaxTuueckas padora Ne 4.
Pemenue
94 SDKCIEPUMEHTAILHBIX 33124 bubmorexa LOK
P y https://m.eds00.ru/8e3c02d1
o TeMe "A3oTcoaepKaiine
OpraHu4ecKue coeAuHeHus"
[TpakTuueckas padota Ne 5.
Pemrenue
95 SKCIIEPUMEHTAIBHBIX 3329 bubmorexa LOK
P | 8 https://m.edso0.ru/bde3fdf6
o teMme "Pacno3naBanue
OpPraHUYECKUX COCTUHEHHI"
KonTponbhas pabota no teme
96 "A30TcoaepIKalue bubmmorexa TIOK
P " https://m.edso0.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHS
OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJICKYJISIPHBIX
. bubnuotexa [JOK
97 COEIUHEHNI U METOIBI UX

CHUHTC3a —II0JIMMCpHU3alna U
IIOJIUKOHACHCAI U

https://m.edsoo.ru/7aa63ebd
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08 IInacTmaccel. YTunuzanus u 1 bu6nuoreka [IOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DJacToMepbl: HaTypaabHbBIN

99 CI/IHTCTI/IIIepCKI/Ie K;;E-IYKI/I. 1 bubmmorera LIOK

https://m.edso0.ru/246103ec
Pesuna
Bousiokna: HarypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CIICIIMATBLHOTO Ha3HAYCHHS
[IpaxTuueckas padora Ne 6.

Pemienue
101 SKCIEPUMEHTAIBHBIX 3324 1 bubmorexa LOK
https://m.edsoo.ru/3aebd77a
o Teme "PacniozHaBanme
IUIACTMACC 1 BOJIOKOH"
O6o06menue u
CUCTEMaTHU3aIUs U3YYEHHOTO
102 MaTepuaia 1o Teme 1 brbmmorexa LTOK
https://m.edsoo.ru/6a22b1e8
"BbIcOKOMONIEKYIIIpHBIE
coeguHeHus"
OBIIEE KOJIMYECTBO YACOB 102

I10 [TIPOI'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sIIep. 1 bubmuorexa [JOK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
5 CtpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubnuorexa [JOK
aTOMOB, KBaHTOBEIC UM CJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudpukanuss XMuMHU9IeCKIX 1 bubnuorexa [JOK
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 31eKTpOHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTYpaIuu
5 aTOMOE SHGMGHTOB(bB OZEOBHOM " 1 bubmorexa HOK
R https://m.eds00.ru/8149e846
BO30YX/JIEHHOM COCTOSTHUHU
6 DNeKTPOHHBbIE KOH(UTYpAIITU HOHOB. 1 bubnmnorexa [JOK
DIIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
7 XUMHYECKUX deMeHToB /1. 1 1 bubmorexa [JOK
o . https://m.eds00.ru/16957c01
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
8 CBOMCTB XMMUYECKUX AJIEMEHTOB U 1 bubmorexa HOK
https://m.edso00.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U
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CJIOKHBIX BCUICCTB 110 I'pyIIIiaM U
nepuoagam

Cucremarusanus u 00001eHrue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
By xumMuueckou CBSI3H.
MexaHnu3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOM cBs13u. Bomopoauas bubnmorexa [IOK
' p https://m.edsoo.ru/5a8072af
CBsA3b. MEeXMOJIEKYJIISIpPHBIC
B3aNMMOJICHCTBHSA
BanenTHOCTE M BaJICHTHBIC
11 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
AJIEKTPOHHOMN CTPYKTYpPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX T€OMETPUYECKUM CTPOCHUEM
IIpencraBnenns 0 KOMIUIEKCHBIX
12 COEIUHEHHUAX: COCTAB U bubmorexa LOK
’ https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemiectBa MOJIEKYyIIpHOTO U
13 HEMOJICKYJISIPHOTO CTpOeHMsI. THIbI bubnmnorexa [JOK
KPUCTAJUIMYECKUX PEUIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIECTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenre 0 KOIITOUIHBIX bubmorexa LOK
pe e https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnbie pacTBOPHI: HACKIIICHHbBIE
15 1 HEHaCBIIIEHHEIE, PACTBOPHUMOCTh bubmorexa LOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsr
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnnoreka [HOK

pacTBOpoB

https://m.edso0.ru/328e653a
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Pemenne 3ama4d ¢ MCIOJIb30BaHUEM
HOHATHH "MaccoBas JOJIA

bubmuorexa [JOK

17 pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MosipHas KOHUEHTpanus'"

18 Krnaccudukanust 1 HOMEHKIIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3sanus 1 0000IICHIE bubmuorexa [JOK
3HaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no rTemam
"Crpoenue atoma. [lepnoanueckuit

20 3akoH u [lepuoanueckas cucrema bubnnoreka [JOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pa3ue BemecTB"
Knaccudukamms Xummudaeckux
peaKkIuil B HEOPraHUYECKON 1

21 OpTraHUYECKON XUMHUH. 3aKOH bubnuorexa [JOK
COXPAaHEHUS MacChl BELIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKHUX PEaKIHIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumudeckue bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucienust mo ypaBHEHUSIM

23 XUMHYECKHUX pPEeaKIHi 1 bubmmorexa [TOK

TEPMOXUMHYCCKUM YPAaBHCHUAM

https://m.edso0.ru/87b13954
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CKOpOCTh XMMHUYECKOHN peaklnH, eé

24 3aBUCUMOCTH OT Pa3IMYHBIX
dakropoB. Katanus u karaan3aTopsl
o5 I'oMoreHHbIe U TeTepOTreHHBIC
peaxkuuu
[IpakTuueckas padora Ne 1 o reme
26 "BiusiHMe pa3NTUYHBIX (GaKTOPOB HA bubmmorexa LIOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEAKIIUU
97 OO6paTtumbie U HEOOpaTUMBIE bubnnoreka [JOK
peakunnr. XuMHUYECKOE pABHOBECHE https://m.eds00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GakTOpoB HA bubnnoreka [JOK
MOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOIUTHYUECKAsT TUCCOLIUAITHS.
29 CI/IJ‘ILHI:;IG U clia0ble IIEKTPOIUTHI bubmmorexa [OK
P ' https://m.edsoo.ru/5f766bdf
CremneHb AMCCOIUAIINH
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX :CTBO oB. Boznopo HLII:I)Z bubmmorexa [OK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'mpaponus coneit. Peakiuu,
31 MPOTEKAIOIKE B PaCTBOPAX bubmmorexa [TOK
P B P P https://m.edso0.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTrueckast padota Ne 3 o teme
" bubnuorexa [JOK
32 XUMUYeCKHe peakliii B pacTBOPax

3IEKTPOIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

33 eakuu. BaxHeHInme OKUCIUTEIN U bubmorexa OK
PEaKIiH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIIH

34 MeTto/1 351IEKTPOHHOTO (3JIEKTOHHO- bubmumoreka [IOK
MOHHOT0) Oananca https://m.edsoo.ru/fb691387

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [HOK
BEILIECTB https://m.eds00.ru/93fb97d2

36 Pemrenne 3a1a4u pa3andyHbIX THIIOB bubmorexa [JOK

Aatp https://m.edso0.ru/5a859d16

37 Pemenue 3agad pa3IndHbBIX TUIIOB bubnmorexa LOK

P https://m.edsoo.ru/5afa265d
CucremaTtu3sanus 1 00001IeHIE
38 3HaHUH 10 TeMe " XUMHUYECKHE bubmmorexa HOK
" https://m.eds00.ru/c161eb85
peaxkiuu

39 KonTponbHas padora no teme bubnuoreka [IOK
"Xumuaeckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTaIoB B
[Iepnoanueckoii cucreme

40 XUMHYeCKHuX deMeHToB JI. U. bubmuorexa [JOK
MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTPOCHUA UX aTOMOB. dusnueckue
CBOMCTBA HEMETAIJIOB
AmoTponus HeMeTauioB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHvep POAd, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)
42 Bopopoa: nmonyuenue, pusndeckue u bubnuorexa [IOK

XUMHYECKHE CBOMCTBA. [ mapu bl

https://m.edsoo.ru/0aa8f613
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lanorensl: HaxXOXk/I€HUE B IPUPOJIE,

43 CIOCOOBI MOJTy4YeHHsI, PU3NUECKHE U bubmmorexa [JOK
Y o https://m.edso00.ru/4e223795
XUMHUYECKHE CBONCTBA
l'anorenoBonopoasl. Baxuerimue
44 KHCJIOPOJICO/IEPKAIINE COSTUHEHUS bubmmorexa [JOK
P P https://m.eds00.ru/6b3255e6
raJIoreHoB
JlaGopaTopHble U TPOMBITIICHHBIE
45 CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. bubnuorexa [JOK
[IprMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa LHOK
" P " https://m.edsoo.ru/8b26fecd
I"amorensl
Kucnopon: nabopatopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI
47 MOJTy4eHus1, PU3NYECKUE U Bubmmorexa LIOK
y ’ . https://m.edsoo.ru/c8abc36a
XUMU4eckue cpoiictBa. O30H.
[TpuMmeHeHne KUCIopoia U 030Ha
bu6mmorexa [IOK
48 OKCHIBI U IEPOKCHIBI
A P A https://m.eds00.ru/5c¢8816a0
49 Pemenue 3aga4 pa3aMyHBIX TUIIOB bubmorexa LHOK
AP https://m.eds00.ru/2b6d8b4b
Cepa: HaXOXKJIEHUE B MPUPOJIE,
50 CH(I))CO6LI MOJIy4YEHHUS ql))ml;qecxne " bubnmorexa LIOK
Y . https://m.edsoo.ru/46afael6
XUMHUYECKHE CBONCTBA
bubnuorexa [JOK
o1 CepoBogopon, CyabhuIbI 1

https://m.edsoo.ru/7c875999
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Kucnopojcoaepxaiiue coeTMHEHUS

52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM bubmmorexa [JOK
PEL P https://m.edsoo.ru/8cfa2548
KHUCIIOThI
[Ipaktuueckast padora Ne 5. Pemenue

53 AKCIIEPUMEHTATBHBIX 33134 110 TEME bubmmorexa [JOK

" P __ | https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEHUs

A30T: HaXOXKACHUE B IPUPOJIC,

CHOCOOBI Oy4YeHHS, PUIUIECKUE U bubnnorexa [HOK

54 .

XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepxanime coequHeHUs
55 azoTa I())CO6GH§OCTI/I CBOMCTB bubmorexa LHOK
o https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [Ipumenenue azora u ero bubnuorexa [IOK
coeTMHEeHUI. A30THBIE YA0OpEHUS https://m.eds00.ru/129f5059
®dochop: HaxOXKIEHHE B IPUPOJIE,

57 CIocoObI OMyUYeHus!, PUINIECKUE U bubnmnoreka [JOK
xuMuyeckue cporictBa. dochubr u https://m.edsoo.ru/9a6b43ec
bochun
Oxcupsl docdopa,

58 (I)OC(I)?) c((l)) e(bxci ne kucnotel. Conu bubmmorexa LIOK

POt ’ https://m.edsoo.ru/c7a2d429
(bochopHON KUCIIOTHI

59 [Tpumenenue docdopa u ero bubnnoreka [JOK
coenuHeHuil. DocopHbie y10OpeHUS https://m.edso0o.ru/a218070a
[TpakTrueckast paborta Ne 6. Pemenue

bu6mmorexa [IOK
60 IKCIIEPUMEHTAITLHBIX 33724 110 TeMe

"A30T u pochop u ux coenuHeHU"

https://m.edsoo0.ru/8175ac3f



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

Yraepoa: HaXOXKJICHHUE B IIPUPOJIE,
AJITOTPOIHbIE MOJU(PUKALINY;

bubmuorexa [JOK

61
(bu3HYecKre U XUMHUIECCKHE https://m.edsoo.ru/1eb19f9e
CBOIICTBa, IPUMEHEHHE
Oxcup yriepona(ll), oxcun
62 TJIe oya(l\f) r(on)LHa;I KHCJIOTa ¥ bubmmorexa [JOK
y" poa Y https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenue 3a1ayu pa3audHBIX THIIOB bubmorexa LHOK
AdP https://m.eds00.ru/6029b609
Kpemuuii: HaxoKJIeHHE B IPUPOJIE,
64 05000651 0T ‘{eIfI/I}I Q)Hanzefmfe u bubmorexa LHOK
y s https://m.edso0.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(1V), kpemaueBas bubnuorexa [JOK
KHCJI0Ta, CUIUKATHI https://m.edso0.ru/3170e7bl
[IpumeHeHne KpeMHUs U ero bubnuoreka [IOK
66 coennuennii. CTEKI0, ero https://m.edsoo.ru/393cdacO
MOJIyYeHHUE, BUBI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 Cuctematu3zanusi 1 0000IICHIE bubnuorexa [JOK
3HaHui o Teme "Hemeransr" https://m.edsoo.ru/6e864db5
69 KonTtponbHas pabora o Teme bubnuorexa [IOK
"Hemeranmnsr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yabTaToOB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edso0o.ru/2b7e9510
[TonoxeHne MeTamioB B
N bu6mmorekxa [IOK
71 IIepuoanueckoii cucreme

XUMHUYCCKUX 3JICMCHTOB.

https://m.edso0.ru/9839c16¢c
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Oco0eHHOCTH CTPOEHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mue ¢puznyecKkrue CBOMCTBa

72 MeTtaioB. [IpuMenenne METAJLIOB B bubmorexa LHOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnnoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3agad pa3IndyHLBIX TUIIOB bubnmorexa [IOK
p https://m.edsoo.ru/e3de37h6
DIIEKTPOXUMUYECKUHI P
75 Hall sDI:ceHI/H?I MeTaJIJIOE Oo6mume bubmnorexa [IOK
p ' https://m.edso00.ru/94eb377a
CIOCOOBI MOTYYECHUS] METAJIJIOB
OO0m1as XxapakTepucTUKa METAIIOB
|A-rpynnsl [leproaudeckoii cuctemsl
76 XMMHYECKHX 3JeMeHTOB. HaTpuii n bubnuotexa [JOK
KaJIuii: ojay4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBONCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
OO01mast XapakKTepuUCTHKA METAJLIOB
IHA-rpynms [lepuoanueckoit
CHCTEMBI XUMHUYECKHAX DJIEMEHTOB.
77 Maruunii 1 KaJIplui: MOIyYECHHE bubmmorexa [TOK
' y ’ https://m.edsoo.ru/7c3e49c0
buznYecKre 1 XUMUYIECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COENMHEHUH
78 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnmuorexa [JOK

yCTpaHEHUS

https://m.edsoo.ru/c74bfae9
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ANIOMHHHUH: TIOTy4eHue, pusnyeckue

bubmuorexa [JOK

79 1 XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/0e79b266
MIPUMEHEHHUE
AmdoTepHble CBOICTBA OKCHIA U
80 TUAPOKCUA aTFOMUHUS, bubmmoreka [IOK
TUJIPOKCOKOMILJIEKCHI aTFOMUHMUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHUE
81 Pemienue 3agau pa3auvyHbIX TUIIOB
[TpakTuueckast pabota Ne 7. Pemenue
82 SKCIIEPUMEHTAIbHBIX 3aJ1a4 110 TEME bubmorexa LIOK
" P " https://m.edsoo.ru/27a4af43
MeTaJiibl TJIaBHBIX TTOATPYIITT
OO0m1as XxapakTepruCTUKa METAIIIOB
83 no6ounbIx noarpynn (b-rpymnm) bubnmnoreka [JOK
Ilepronnueckoit cucTeMsl https://m.eds00.ru/610d7431
XAMUYECKHX DJIEMECHTOB
dusznyeckue U XUMHYECKHUE CBOMCTBA
84 XpOMa M €ro COCAUHEHUM, MX bubmorexa LOK
p ’ https://m.edso0.ru/9911bef3
IPUMCHEHUE
Baxueiine coequHEHUsT Maprasiia.
85 Ilepmanranar Kanus, ero ’ bubmorexa HOK
P y https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHEIC CBOMCTBA
dusznyeckue 1 XUMAYECKUE CBOMCTBA
86 JKeJie3a U €ro COEJMHEHUM. bu6mmorexa [IOK
[TonyuyeHnue u npuMeEHEHUE CIIABOB https://m.edsoo.ru/1b7f8741
Keesa
duszndyeckre U XUMHUYECKIE CBOMCTBA
N . bu6mmorekxa [IOK
87 MeIH U €€ COeIUHEHUM, UX

IIPUMEHEHHUE

https://m.edsoo.ru/2bc0f954
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duznueckre 1 XUMUYECKHE CBOMCTBA
IIMHKA ¥ €r0 COeAUHEHUH, NX

bubmuorexa [JOK

88
npuMeHeHue. ['uapoKCOKOMILIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas padora Ne 8. Pemenue
89 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe bubmmorexa LIOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTaiibsl TOOOYHBIX MOATPYIIT
90 Pemmenue 3a1a4 pa3nu4HbIX TUTIOB bubmmorexa LOK
ATLP https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATU3ALUS
91 M3YYEHHOT0 MaTepuaa o TeMe bubmmorexa LOK
" Y " P https://m.edsoo.ru/e91fe975
Meraibl
92 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"Metaisr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJabTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThl, KOPPEKILIHSI OIINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieyeHUH
94 YCTOWYMBOTO Pa3BUTHUS bubnuoreka [IOK
yenoBevyecTBa. [loHsATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METO/IaX MCCIIECIOBAHUS BEIIECTB
HayuHble puHIUIBI OpraHU3auu
95 XMMHYECKOTO IPOU3BO/ICTBA. bubnuorexa [IOK
[TpombIIIEHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYCHUST BAKHEHIIINX BEIIESCTB
XUMUYECKOE 3arpsi3HEHUE
N bubmuoreka [JOK
96 OKpYXaroIleH cpesibl U €ro

IIOCJIICACTBUA

https://m.edsoo.ru/9f11bf51
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97 XUMHUS U 30pPOBBE UEIOBEKA. 1 bubmumoreka [IOK
JlekapcTBeHHBIE CpelICTBA https://m.edso00.ru/a6552721
Xumus namu. Poiab XxuMuu B
98 00€eCIIeUEHNH ITHILEBON 1 buGnnorexa LIOK
https://m.edsoo.ru/1f7b5bd2
0€e30I1aCHOCTH
99 KocMmernueckne u napdromepHbie 1 bubnnoreka [HOK
cpeacta. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIILCTBE.
100 Baxxueiiime cTpouTeNbLHBIE U 1 bubnmorexa [IOK
P https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIEC MAaTCPUAITBI
XHUMUS B CEIILCKOM XO3SHCTBE.
101 Oprannyeckue U MUHEpPaJIbHBIE 1 Bubmorexa ITOK
p p https://m.edso0.ru/fd39587d
ynoopeHus
102 Cucrtemaru3zanusi 1 0000IICHUE 1 bubmuoreka [JOK
3HAHHUHU II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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