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MNOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpaMma 1o XMMUU Ha YpOBHE CpeIHEro 0011ero oopazoBanus pazpadorana
Ha ocHOBE PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3zoBannu B Poccuiickoit
®denepauun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHMs deaepaibHONM 00pa3oBaTesbHON
nporpamms cpesiaero oduiero oopazoBanusi(P@OIl COO), npeacraBieHHbIX B DeepanbHOM
rocyiapctBeHHOM oOpazoBatenbHOM cTanaapte COQ, ¢ yuérom Konienuuu npenogaBanus
y4eOHOro npeaMera «XuMus» B o0pa3oBaTeiabHbIX opranusanusax Poccuiickoin @enepannu,
peanu3ylouMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, W OCHOBHBIX IOJOKEHUMN
«Ctpareruun pa3putusa BocnuTanusi B Poccuiickoin @enepanuu Ha nepuoa a0 2025 roaa»
(Pacnopsxenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHST Ha YpOBHE YIIyOJNEHHOTrO M3Y4YEHUsS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpa3zoBanus ydammxcs 10-11 kmaccoB. M3yueHune mnpeamera,
peanu3yeMoe B YCIOBHSX AuPepeHIupoBaHHOr0, NPOQUIBHOIO O0y4YeHHs, MPU3BAHO
oOecrieunTh O00I111€00pa30BaTENbHYI0 U OOIIEKYJIbTYPHYIO IOJATOTOBKY BBIIYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO Ui aJalnTaldd UX K OBICTPO MEHSIOIMMCS YCIOBHUSIM KU3HH B
COIIMYME, a TaKXe I MPOAOCLKEHHS OOy4YeHHs B OpraHu3aiusax NpodeccHOHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUIIINH.

B mporpamme mo XuMuu Ha3zHaYeHHE MpeAMETa «XUMHUS» MOIYy4YaeT MOJAPOOHYIO
MHTEPHPETALNIO B COOTBETCTBUHU C OCHOBomosararomumMu nonoxenuamu ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIE€JIEH, COJEp KaHUs, pe3yJIbTaTOB OOyYeHHs] M TPEOOBAHMM K
YPOBHIO TOATOTOBKHA BBIMYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITNOJIHSEMbIE IPOrPaMMOM 110 XUMUU (PYHKIIUH:

e UH(pOPMALMOHHO-METOUYECKAs], peanu3alusi KOTOpoi oOecrneynBaeT MOJyyeHHUe
IpEJCTaBICHUS O LENSIX, COJIEpKaHuu, O0IIel cTpaTeruu o0yueHus, BOCIUTAHUS U
pa3BUTHS  OOydYarOlIUMXCsl CpPEACTBAMHU MpEAMETa, H3Yy4aeMoOro B paMKax
KOHKPETHOTO MpoQus;

e OpraHM3alMOHHO-IUIAHUPYIOLIAsl, KOTOpas MpEeAyCMaTpuBaeT  ONPEIECICHUE:
IOPUHLIMIIOB CTPYKTYPUPOBAHMSI U IOCIEAOBATEIBHOCTH H3YYEHHS] Y4eOHOro
MaTepuana, KOJIUYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXO0JI0B K
(GbOpMHUPOBAHUIO CONEPKATEIBHOW OCHOBBI KOHTPOJISL U OLIEHKH 00pa30BaTeNIbHbIX
JOCTHXKEHHM OOyYarouIuxcsi B paMKax HUTOrOBOM aTTecTaluv B (OpMe €IUHOTrO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Tporpamma asist yrinyOGn€HHOTO U3yYeHUs! XUMUU:

e YCTaHABIMBAE€T HWHBAPUMAHTHOE IMPEIAMETHOE COJAEpX aHue, o00s3arenbHoe MAJis
U3Y4YeHHUS! B paMKaxX OTIEIbHBIX MPOQUICH, MpeaycMaTpUBaeT paclpeesieHue U
CTPYKTYPUPOBAaHME  €ro IO  KJaccaM, OCHOBHBIM  COJAEPKaTEIbHBIM
JUHUSM/pasnienaM Kypca;

e HaéT MpHUMEpPHOE paclpeaesieHue Y4eOHOTO BpPEMEHH, PEKOMEHAYEMOTO JUIs
U3YYEHUS OTIIETbHBIX TEM;



e TMpejyiaraeT MPUMEPHYIO MOCIEAOBATEIIBHOCTh M3YyUYEHUs Y4eOHOTO Marepuaja C

y4E€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUNPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0O HMHTEPHpPETAIMIO IIeJIe M 3aJady W3y4YeHHs NpeaMeTa Ha

yrayOnéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO
oOmero  o0Opa3oBaHHUsA, COJIEPKATEIIbHOM  XapaKTEPUCTUKHU  IUJIAHUPYEMBIX
PE3yJIbTATOB OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEIHETO OOIIETo
oOpa3oBaHus (JTUYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), a TaKXKe C YIETOM
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHBIX JEHCTBUIM 00yJaroOIerocs o OCBOCHHUIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM TIO3UIMSM B TpPOrpaMMme IO XHUMHH MPeAyCMOTpeHa
IPEEMCTBEHHOCTh ¢ OOy4YeHHEM XUMHH Ha YpOBHE OCHOBHOTO 00IIero obpazoBaHus. 3a
npejeiaMyd  yCTAaHOBJIEHHOW MPOrpaMMOM MO XHUMHHM 00si3aTelbHOM (MHBAapUAHTHOMN)
COCTABJISIONIEH COJIep KaHMs y4eOHOTo MpeaMeTa « XUMHUs OCTaETCsl BO3MOKHOCTh BhIOOpa
€ro BapUaTUBHOW COCTABJISIONICH, KOTOpas HOJKHA OIPEIETATHCS B COOTBETCTBUU C
HaIpaBJIE€HUEM KOHKPETHOTO Npoduiiss 00ydeHusl.

B cootBercTBHM ¢ KOHUentyalibHbIMUA MoJIOKEeHUIMU PI'OC COO o Ha3HauyeHUU
npeaMeToB 0a30BOro M yriyOJ€HHOTO YypoBHEH B cucteMe auddepeHIInpoOBaHHOTO
o0y4yeHHs Ha ypOBHE CpelHero oOiero oOpa3oBaHMsI XUMHUS Ha YPOBHE YriayOJ&HHOTO
W3YUYCHHs] HAIPABJICH HA pEAM3AlUI0 IPEEMCTBEHHOCTH C TMOCIEAYIOIMIMM 3TaroM
MOJYYEHUsS] XMMUYECKOT0 00pa30oBaHMs B paMKaX HM3Y4YEHHUs CIEHUAIbHBIX €CTECTBEHHO-
HAay4YHBIX M XMMHMYECKHUX [JIUCIMIUIMH B By3aX U  OpraHu3alusx CpeIHEro
npodeccuoHanbHOrO 00pa3oBaHusi. B 3Toil CBA3M uW3yuyeHUe mpeameTa «XUMUD)
OPUEHTHUPOBAHO TPEHMYIECTBEHHO HA pACIIUPEHUE W YIIyOJIeHHEe TEOPETUYECKONW U
MPAKTUYECKON TMOATOTOBKUA OOYYalOIIMXCS, BBIOPABIIUX OMNPENEIEHHBIN MpOodUih
0o0yueHUsl, B TOM YHUCJE C TMEPCIEKTUBOM TOCIEIYIOMIETO MOJIYYEHUS] XUMHUYECKOTO
00pa3oBaHus B Opra”Hu3anusx npodeccuoHanbHoro oOpazoBanus. Hapsiny ¢ aTuMm, B cBeTe
tpeboBanniit OI'OC COO K 1UIAHHpPYEMBIM pe3yJibTaTaM OCBOEHUsl (denepanbHON
0o0pa3oBaTeNbHONM MPOrpaMMBI  CpeIHEro OOIero oO0pa30BaHUS W3YyYCHHE MpeaIMeTa
«XUMHUS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/1a4 BOCITUTAHUS U COLIMAIBHOTO Pa3BUTHUS
oOyuarommxcsi, Ha (QopMHpOBaHUE Yy HUX OOIICHHTEIUICKTYyaIbHBIX YMEHUM, YMEHHUI
panMoHaNM3alyd y4eOHOTO Tpyla U OOOOIIEHHBIX CIOCOOOB AEATENBHOCTU, UMEIOLIUX
MEXKIUCUUIUIMHAPHBIN, HAANPEAMETHBIA XapaKTep.

CocraBnsomuMu peaMeTa « XuMUs» Ha YPOBHE YIUIYOJIEHHOTO U3YUCHUS SIBIISIOTCS
yriyosn€HHbIe Kypchl — «Oprannueckas xuMusi» U «O011as u Heopranuueckast xumusi». [pu
OTIPE/ICJICHUH TIOJIX0/I0B K OTOOPY U CTPYKTYPHOM OpraHu3aIluu CoAep>KaHus dTUX KypCOB B
mporpamMme o XUMuHu 3a oCHOBY NpuHSATHI noJioxkerust ®I'OC COO o paznuuusx 6a30Boro
U yriIyOnEHHOTO YPOBHEH H3yUeHHUsI MPEIMETA.

OcHoBy conepkanusi KypcoB «Opranndeckas xumusi» u «OO0IIas 1 HeOpraHUuYecKast
XUMUS» COCTaBJISI€T COBOKYITHOCTb MPEJAMETHBIX 3HAHUW M yMEHUM, OTHOCSIIMXCS K



0a30BOMY YpPOBHIO HM3y4Y€HHUs IpeaAMeTa. JTa CUCTEMA 3HAHWKM MOJIy4aeT ONpenesEHHOE
TEOPETHUYECKOE JOTNOJHEHHUE, MO3BOJSIOIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBbIIWI
00BEM (hakTONIOTUYECKOTO MaTepuana. Tak, Ha yriyOnEHHOM ypOBHE M3YyYEHHUS IMpeaIMeTa
oOecrieyeHa BO3MOXHOCTh 3HAUUTENIBHOTO YBEJIMYEHHs] O0BbEMA 3HAHUI O XUMHUYECKHX
JJIEMEHTaX M CBOMCTBAaX MX COCIMHEHUII Ha OCHOBE pAaCUIMPEHUss U YIiIyOJieHus
IPENCTABICHUI O CTPOCHUH BEIIECTBA, XUMUYECKOM CBS3H U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakluii, pacCMaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKOW KHMHETHKU M TEPMOJUHAMUKHU.
M3y4yeHne nepuoaudeckoro 3akoHa u lleprogndeckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB
0a3upyeTcst HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX NPEICTABICHUSIX O CTPOCHUH aToMa.
XuMHYecKasi CBA3b OOBICHIETCS C TOYKM 3PEHMsI SHEPreTUUYECKUX W3MEHEHUU IpHu e
o0pa3oBaHUM M pa3pyLICHUH, a TAKXKe C TOYKHU 3PEHHUS MEXaHM3MOB €€ 00pa30BaHUA.
W3yyenue TUNOB peakuui JAONONHSETCS  (OPMHPOBAHHWEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKHUX ITPOLIEcCaxX U IEKTPOIN3E PacIlyIaBOB U pacTBOPOB BelIecTB. B Kypce
OpraHMYECKON XHMHUU TPU PACCMOTPEHUH PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHUMN
yaensercs ocodboe BHUMaHKUE BONpocaM 00 3IEKTPOHHBIX A (ekTax, 0 B3AUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKLUu.

Oco0oe 3HaueHue UMEET TO, YTO Ha COAEPKaHUE KyPCOB XUMUU YIIIYOJIEHHOTO YPOBHS
U3YyYEHHUs JJIsl KJIaCCOB ONPENENEHHOTO Mpoduis (ry1laBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep MOMOJIHEHWH K oOIIell cucreMe NpeIMETHBIX 3HAHMI) OKa3bIBalOT BIHSHUE
CMEXHbIe NpeaMeThl. Tak, HalmpuMmep, B COJAEpKAHMM TMpEAMeTa I KJIaCCOB XUMHUKO-
(du3ndeckoro npoduiist 00JIbIIOE 3HAUEHHE OYTyT UMETh JIEMEHTBI y4eOHOr0 MaTepuaa o
oOmeit xumuu. llpu m3ydeHuu npenmera B JAHHOM Cly4yae aklEHT OyAeT chenaH Ha
OOLTHOCTh METOJIOB TIO3HAHMSI, OOIIHOCTH 3aKOHOB U TEOPUN B XUMUH U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJIEKYJsIpHas TeOopusl B (PU3UKE), 3aKOHBI COXPAHEHHUSI MacChl U
SHEPIuH, 3aKOHbl TEPMOJAMHAMHKH, JIEKTPOJIN3a, MIPEACTABICHHUS O CTPOCHHM BEILECTB U
Ipyroe.

B 1o xe Bpems B colep)KaHHMU MpeaMeTa Ui KJIacCOB XUMHKO-OHOJIOTMYECKOTO
npoduiis OONBIIUN YACNbHBIA BeC OyJeT MUMETh OpraHuyeckas Xumus. B aToMm ciydae
NPENOCTABISAECTCS BO3MOXKHOCTh AJig 00Jiee OOCTOATENBHOTO PACCMOTPEHMSI XMMHUYECKON
OpraHu3alMH KJIETKUA KaKk OMOJOTHYECKON CUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K IPUMEDY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIU/bI, OCJIKU, YTI€BOAbl, HYKJIEMHOBBIE KUCIOTHI U
npyrue. IIpu 3TOM 3HAaHUS O COCTaBE€ M CBOMCTBAX IMPEACTABUTEJIEM OCHOBHBIX KJIACCOB
OpPraHMYECKUX BELIECTB CIIYKaT OCHOBOM JIJIsl U3YUYEeHHUsI CYIIHOCTHU MPOILIECCOB (POTOCUHTE3A,
JIbIXaHUs, TMIIEBAPEHUSI.

B miane ¢popMHUpoBaHUS OCHOB Hay4HOTO MHUPOBO33PEHUS, OCBOCHUS OOILIEHAYYHBIX
METOJIOB TO3HAHUS W OIbITA MPAKTUYECKOIO0 NPHUMEHEHMS HAy4YHbBIX 3HAHUM H3y4YECHHE
npeaMera «XuMUsS» Ha YriyOJE€HHOM ypOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBA3SX C
y4eOHBIMU TpEAMETaMHU, BXOJAAIIMMHU B COCTaB MpeAMETHbIX oOnactelt «EctecTBeHHO-
Hay4YHbIE IPeIMEThI», «MaTemaTuka u nuaHpopmaTuka» u «Pycckuil i3Ik U JTUTEPATYPAX.



[Tpu uzydeHnu yueOHOTO IpeaMeTa « XUMHUs» Ha yriTyOJIEHHOM ypOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOiiero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajayei
MIEPBOCTETICHHOW 3HAYMMOCTHU SBJIICTCS (POPMUPOBAHUE OCHOB HAYKH XMMHUU KaK 00JacTh
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW [EATEIHHOCTH YeJIOBeKa W OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJIbTyphbl. PereHue »Tol 3agaunM Ha yriayOJIEHHOM YpOBHE
U3yYeHHUS MTpeIMeTa MPeoaraeT peaqu3alnio TakKux 1eieH, Kak:

dbopMHupoBaHWE  MPEACTABICHUN: O  MaTepUaIbHOM  €IWHCTBE  MUDA,
3aKOHOMEPHOCTAX M MTO3HABAEMOCTH SIBJICHUU TIPUPOBI, O MECTE XUMHUH B CUCTEME
€CTEeCTBEHHBIX HayK M €€ Beaylleld poJii B OOECIICUCHUH YCTOWYMBOIO Pa3BUTHUS
YeJIOBEYECTBA: B PEIICHUHU MPOOJIEM 3KOJIOTHYECKOU, SHEPTETUUCCKON U MUIIICBOM
0€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JPHEPTrUM, B OOECHEUCHUHU PAIMOHAIBLHOTO MPUPOAOINOIL30BaHUSA, B
dbopMHpOBaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTyphl 4YeJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM
cpene;

OCBOCHHME CHCTEMbl 3HAHUM, JIE)KAIIUX B OCHOBE XUMHYECKOU COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (PyHIaMEHTAJIbHBIX MOHSITUN, 3aKOHOB U
TEOPUM XUMUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOCHUM BELIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM,  HOHHO-MOJICKYJISIDHOM,  HAaJMOJIEKYJISIPHOM, O
TEPMOJIVMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHYECKHUX
peakiuii, 0 XMMHUYECKOM DPaBHOBECHH, PACTBOpAaX U AUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIMIIAX XUMUYECKOTO TPOU3BOICTBA;

dbopMupoBaHHEe y OOYYaIOIIMXCS OCO3HAHHOTO TOHMMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUH i OOBSICHEHUS KIIIOUEBBIX HJIeH U MpodiieM
COBPEMEHHOW XUMUH, ISl OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUMN, UMEIOIINX
€CTEeCTBEHHO-HAYYHYIO TPHUPOJY; TPaMOTHOTO peIICHUs] MPoOJeM, CBS3aHHBIX C
XAMHWEN, TPOTHO3UPOBAHMS, AHAIW3a W OLEHKM C MO3UIMUH DSKOJOTHYECKOU
0€30MacHOCTH  TMOCJEACTBUI OBITOBOM M TMPOU3BOJCTBEHHOW JESATEIHHOCTU
YEJIOBEKA, CBS3aHHOM C XUMHYECKAM MPOU3BOJICTBOM, HCIIOJb30BAHUEM U
nepepaboTKOM BEILIECTB;

yriyOJieHUuEe MPENICTaBICHUN O HAyYHBIX METOJIaX IMO3HAHUS, HEOOXOIUMBIX IS
NpPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBICHEHHS
XAMHWYECKUX SIBJICHUM, UMEIOLINX MECTO B IIPUPOAE, B TPAKTUUECKON AEATEIBHOCTH
Y MOBCEIHEBHOM KU3HU.

B mnmane peamuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIMX (DYHKIIHMA
IIEJIOCTHOM CHUCTEMBI CPETHETO O0IIeT0 00pa30BaHMs MPU U3yUCHUH TIpeIMeTa « XUMHUS Ha
yrayOon€HHOM YpOBHE 0COOYIO aKTyaTbHOCTh MPUOOPETAIOT TaKHE IICNIN U 3a/1a4H, KaK:

BOCIIUTaHNE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHUW TMPHUPOJIbI, YBAXKEHHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIATHBIX MCCIICIOBAaHUN B



XUMUH, (HOPMUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIIMU K OOYUYECHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO U
CaMOBOCITUTAaHHUIO Ha OCHOBE YCBOCHHS 00IIIEUEIOBEUECKUX IIEHHOCTEH;

e pa3BUTHE TO3HABATCIBHBIX MHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPYECKHUX
CIOCOOHOCTEW 00yJaronmxcsi, GOPMUPOBAHNE Y HUX CO3HATEILHOTO OTHOIICHHS K
caM000pa30BaHUI0 W HEMPEPHIBHOMY OO0OPa30BaHUIO KaK YCIOBHUIO YCIEITHOM
npoheCCUOHAILHOM U OOIIIECTBEHHOM JIEITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI
K CBOEMY 37I0POBBIO U IMOTPEOHOCTH B 3JI0POBOM 00pase KU3HH,

e (opMupoBaHHE YMEHHH W HABBIKOB Pa3yMHOI'O IPUPOJIONOJIB30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJIBTYphl, TPHOOPETCHHE OMbITa OOIIECTBEHHO-TIOJIE3HON
AKOJIOTUYECKOMN JEATEIBbHOCTH.

OO0111ee 4ynCcIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHHsS] XUMHUH Ha Yri1yOJIeHHOM YpPOBHE
cpeaHero obmiero oopazoBanus, cocrapisgeTr 204 gaco: B 10 kimacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).



COJAEPXKXAHUME OBYUYEHUASA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameTr w 3HaYeHHE OpPraHUYECKONM XUMUU, MPEACTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCITMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIiepoa: OCHOBHOE M BO30YKIEHHOE COCTOSHHSL.
BanenTHpie BO3MOXHOCTM aroma yriiepoga. XHMHYECKAs CBfA3b B OPraHMYECKUX
coeMHEeHMsIX. Tumel TUOpUIM3AIMM aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBsi3W (OOMEHHBIH M  JIOHOPHO-aKLUENTOPHBIN). Tumsl
NEpPEKPBhIBAaHUS aTOMHBIX OpOUTallel, G- U T-cBsi3u. OMHapHas, IBOWHAS U TPOIHAs CBSI3b.
Cnioco0Obl pa3pbiBa CBsI3€ B MOJIEKYyJIaX OpraHuuYeckux BemiecTB. [loHsATHE 0 CBOOOIHOM
panukaie, Hykjieouie u JIeKTpoduIe.

Teopus cTpoeHHs OpraHMYecKHx coenuHeHuii A.M. byTiiepoBa W COBpPEMEHHBIE
IPEACTABICHUST O CTPYKTYpE MOJIEKYJ. 3HA4€HHE TEOPUU CTPOCHHS OPraHHYECKHUX
coeMHEHH. MonekynsipHble U CTPYKTypHble (QopMyibl. CTpyKTypHbIE (POPMYJIIBI
pPa3IMYHBIX BUIOB: pa3BEPHYTasl, COKpalIEHHAs, cKeneTHad. M3omepus. Bunael nzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3()(PEKTHl B MOJIEKYyJaX OpPraHU4eCKHX
COCTMHEHUM (MHyKTUBHBIA U ME30MEPHBIA YDPEKTHI).

[IpencraBienne o  KilaccUpuUKalMuM  opraHuueckux BewlecTB. [loHsTHe o0
¢bynkunoHansHOM rpynme. I['omomsorus. ['omosoruueckue panpl. Cucremaruyeckas
HOMeHKJIaTypa oprannueckux coequnennii (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTICIBHBIX
MPEICTABUTEIIEH.

OcobenHoctn ¥ Kiaccu(uKalMs  OpraHMYecKHX  peakiuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

DKCNepUMEHTAIbHBIE METO/IbI U3YUYEHHMS BEIECTB U UX MPEBPALIECHUN: 03HAKOMIICHHUE
¢ o0pa3uaMu OpraHMYECKMX BEIIECTB W MaTepUallaMM Ha HMX OCHOBE, OIBITHI IIO
NPEBpPALICHUIO OPraHUYECKUX BEIECTB MpH HarpeBaHuM (IUIaBJIEHUE, OOYTJIMBaHHE U
rOpeHue), KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonoruyeckuii psaj ankaHos, oomias Gopmysa, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ alKaHOB, SP -ruOpuansanus
aTOMHBIX opOuTaneil yriuepoja, 6-cBsa3b. Ouznueckre CBOMCTBA aJKaHOB.

XHWMHMYECKHE  CBOMICTBA  QJKAaHOB:  PEaKUWH  3aMELICHMs, HM30MEPHU3aLUHU,
JNErHIpUpOBaHusl, LMKIU3alMK, NUPOJIU3a, KpekuHra, ropenus. llpeacraBieHue o
MEXaHHU3ME PEAKIMI PaJUKAIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKaHOB.



[Muknoankanel. O6mmas ¢popmyna, HOMEHKIAaTypa u u3oMmepusi. OCOOEHHOCTH CTPOCHUS
U XUMHUYECKHX CBOWMCTB MalbIX (IMKJIOMPOMNaH, HUKIO0yTaH) U OOBIYHBIX (LMKJIONEHTAH,
LUKJIOT€KCaH) [UKI0ATKAHOB. CIOCOOBI MOTYYEHUSI U IPUMEHEHUE [IUKIOAIKAHOB.

Anxensl. ['omMojormueckuii psii  ankeHoB, oOmas Qopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYH AJKEHOB, SP’-THOpHIN3ALHS
aTOMHBIX opOuTanei yriepojaa, 6- u m-cBsi3u. CTpyKTypHas U reomerpudeckas (Iuc-TpaHc-
) wu3omepusa. Dusmyeckne CBOIICTBA aJKEHOB. XWMHUYECKHE CBOMCTBA: PpPEAKLIUU
IIPUCOEINHEHN, 3aMEIIECHUs B O-TIOJIO)KCHHE IIPU JBOMHOM CBS3H, NOJMMEPU3ALHMH U
okucienus. IIpaBmiio MapkoBHUKOBa. KadecTBEHHBIE peakUMM Ha JBOWHYIO CBS3b.
Crioco0b!I OJTyyeHUs1 ¥ IPUMEHEHHUE AJIKEHOB.

Anxkanuenbl. Knaccupukanuss — ankagueHOB — (CONPSsDKEHHBIE,  W30JMPOBAHHBIE,
Kymyauposanuvie). (OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHHUSI M XUMHUYECKHUX CBOICTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoequnenue. [lonumepusanus conpspkEHHBIX TUEHOB.
Crioco0b!I oJTyyeHus: ¥ MPUMEHEHHUE aJIKaUeHOB.

Ankunbl. ['oMonoruueckuid psii ajdkWHOB, oOmias ¢GopMmysia, HOMEHKIATypa H
U30MepHusl. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, SP-
ruopuau3anys aTOMHBIX opOutaned yriaepoja. dusmyeckue CBONCTBA aAJIKHUHOB.
XVWMHMYECKHE CBOWCTBA: pPEaKUWU NPUCOCAUHEHUS, IHMEpU3AlMM W TPUMEPHU3ALNH,
okucieHus. KuHCIOTHBIE CBOICTBAa QJIKWMHOB, HMMEIOIIUX KOHIIEBYKD TPONWHYHK CBSA3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI OJMyUYEeHHs U IPUMEHEHUE aJIKUHOB.

ApomaTtuueckue yrieBoAoponbl (apeHsl). ['oMoylorMueckuil psii apeHoB, oOias
dopMyna, HOMEHKJIATypa M HU30MEpUsA. ODJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJbI OeH3oma. Pu3nvecKkrue CBOMCTBA apeHOB. XUMUYECKHUE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: PEaKIMM 3aMELIEHUs] B OCH30JIbHOM KOJIbLE M YTIJIEBOJOPOJHOM paaHKale,
peakuuy MpPUCOCAUHEHUS, OKHUCJIEHHEe TromoyioroB OeH3ona. IlpencraBnenue 00
OPUEHTHUPYIOIIEM JIEUCTBUM 3aMECTUTENICH B OCH30JIbHOM KOJbIE HA MPUMEPE ANKUIBHBIX
paauKaioB, KAPOOKCUIILHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XUMHUYECKMX CBOMCTB crtupona. llomumepusanust crtupona. CrocoObl
NOJIYYEHUS] M MPUMEHEHHE apOMAaTUYECKUX YIIJIEBOJOPOIOB.

[Tpupoausiii ra3. [lomytHeie HeTsHBIE ra3bl. HegTh 1 €€ npoucxoxaenue. KaMeHHbIN
yrojib U NPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTK HEPTH: MEPETOHKA, KPEKUHT
(TepMUYeCKH, KaTanuTHUeCKuil), pudopmunr, nupoius. [IpoaykTel nepepaboTku HEPTH,
UX MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaIOreHIPOU3BOIHBIX YIIIEBOAOpOAOB. Peakuuu 3amenieHus
rajjoreHa Ha TMJIPOKCOTPYIILY, HUTPOTIpylIly, HUAaHOTPpyNIy, aMuHorpymmy. /lefictBue Ha
raJIOT€HIPOU3BOIHBIE BOJHOIO M CIHMPTOBOrO pacTBopa wi€noun. B3aummopeiicTBue
JUTAJIOT€HAJIKAHOB C MarHUeM M IMHKOM. [IoHsTHE 0 METauI00OpraHNnYEeCKUX COEIMHEHHUSX.



Hcnonp30BaHne TajlOTEeHIPOU3BOAHBIX YTIAEBOAOPOAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HMX MPEBpAICHUIN: H3y4CHUE
GU3MYECKUX CBOWCTB  YIJIEBOJOPOJOB (pacTBOPUMOCTH), KAUECTBEHHBIX peaKIuil
YIIEBOAOPOIOB PA3IUYHBIX KJaccoB (oOeciBeUMBaHME OpPOMHOM WJIM HOAHOW BOJIBI,
pacTBopa IMEpMaHraHata Kajids, B3aUMOJICHCTBHUE alleTUJIEHA C aMMHUAYHBIM PacTBOPOM
okcuaa cepebpa(l)), kauecTBeHHOE OOHApY)KEHUE YTIiIepojia W BOJAOPOAA B OPTaHUYECKUX
BEILIECTBAX, MOJYYECHUE ITUJIICHA U U3YUYECHHUE €r0 CBOMCTB, 03HAKOMJIEHUE C KOJUIEKIUSIMU
«HedTtp» um «¥Yromp», ¢ oOpa3lamMu IJIaCTMACC, KaydyyKOB M PE3WHBI, MOJEIUPOBAHUE
MOJIEKYJ YTIEBOAOPOIOB U raJIOTr€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kamue opranndeckue coeJMHeHHs.

[IpenenvHble OHOATOMHBIE CUPTHL. CTpOEHHE MOJIEKYJ (Ha MpUMEpe MEeTaHoja U
sTaHosa). ['omonoruueckuit psig, o6Omas ¢opmyna, H3OMEpHs, HOMEHKJIAarypa U
kiaccudukaiusa. Gu3nyeckre CBOWCTBA MPECIbHBIX OJJHOATOMHBIX CIIUPTOB. BogopoaHbie
CBSI3U MEXKJY MOJICKYJIaMU CIHUPTOB. XHMMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS,
JEerupaTaluy, OKHUCJICHUS, B3aUMOJCHCTBUE C OpPraHWYECKUMU M HEOPraHUYECKUMU
kucinotamMu. KadyecTBeHHas peakuusi Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONAa U
METaHOJIa Ha opranu3M dYesnoBeka. CrocoObl MOJy4eHHS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepusi. (OCOOEHHOCTU (PUBHYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ COUPTHI — STUIEHTJIUKONb U rIUUepuH. OU3NYECKUE U XUMHYECKUE
CBOMCTBA: pPEAKUHUH 3aMEUICHUs, B3aUMOJECHCTBUE C OPTaHMYECKUMH U HEOPTaHHUYECKUMHU
KHCJIOTaMHM, KAaueCTBEHHAas peaklHs Ha MHOroaToMHble chnupthl. IIpencraBienune o
MEXaHU3ME peakuuil HyKJIeo(UIbHOTO 3amenieHus. [leficTBue Ha OpraHuM3M 4YeJloBeKa.
Cnioco0Obl MOJTy4eHUs ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbI, B3aUMHOE BIUSHUE THAPOKCOTPYMIBI U OCH30JIBHOTO
anpa. dusznueckue cBocTtBa (enona. OCOOCHHOCTH XMMHUYECKHMX CBONCTB (eHoa.
KauectBennble peakunu Ha ¢GeHod. TokcuyHocTh (enona. CrnocoObl MOTyYEeHUS W
npuMeHeHue ¢penona. PenonopmanbaeruaHas cMoJIa.

KapOoHunbHble COEAWHEHUS] — aibJeruibl U KETOHBL. OJIEKTPOHHOE CTPOEHUE
KapOOHMJIBHOW Tpynmibl. ['oMonornyeckue psiabpl anbIeruIoB U KETOHOB, 001ast popMya,
M30MEpUs U HOMEHKIIaTypa. PU3NYeCcKrue CBOMCTBA AJIbACTUAOB U KETOHOB. XUMHUUYECKUE
CBOWCTBA aJbJETUIOB W KETOHOB: peakiuu MpucoequHeHus. OKHUCICHUE alibJIeTHUIOB,
KaueCTBEHHBIC peaKIMu Ha ajbaerubl. CriocoObl MOJydeHUs U MPUMEHEHUE alIbJIETHIOB U
KETOHOB.

OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KHCIOTHL. OCOOCHHOCTH CTPOCHUSI MOJIEKY T
KapOOHOBBIX KHCIIOT. M3oMepus u HOMeHKIaTypa. PU3NYEeCKrue CBOWCTBA OJTHOOCHOBHBIX
npeaeabHbIX KapOOHOBBIX KUCIOT. BogopoaHbie CBSI3M MEXAY MOJIEKyJIaMu KapOOHOBBIX



KHUCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKITus dTepUUKAIIHN, PEAKITUU C
Y4aCTHEM YIJIEBOJOPOJHOro paaukana. OCOOEHHOCTH CBOMCTB MYpPaBBMHON KHCIIOTBHI.
[TonsiTHE O TPOM3BOMHBIX KApOOHOBBIX KHCIOT — CJIOXKHBIX 3dupax. MHorooOpasue
KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEEIbHBIX U APOMATUYECKUX KaPOOHOBBIX
KHUCIIOT, TUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaButenu BBICIIUX
KapOOHOBBIX KUCJIOT: CTEApUHOBAs, MAJIbMUTHHOBAS, OJICUHOBAs, JUHOJIEBAS, JIUHONEHOBAS
KUCIOTHI. COCOOBI MOTyUYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. 'omonorudeckuit psj, oduias popmysna, n3oMepus 1 HOMEHKJIATypa.
Pu3NYEeCKUe U XUMUYECKNE CBOMCTBA: TUAPOJIA3 B KUCJIOW U LIEJTOYHOU Ccpelie.

Kupsi. Ctpoenue, puznueckre 1 XUuMUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B KUCION U
menouHoit cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJIEPKAIIMX OCTATKH HEMpPEIETbHBIX
YKUPHBIX KUCTOT. JKUphl B IpUpOJIE.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IeHCTBUE.

OOmiast xapakTepucThka yriaeBoaoB. Kiaccuduxanus yrieBogoB (MOHO-, JH- U
noiucaxapuibl). MoHocaxapubl: TI0K03a, GPyKTO3a, rajlakTo3a, pudo3a, 1e30Kcupuoo3a.
Pu3znuecKkne CBOWCTBA M HaxoxzacHue B npupoge. dorocnHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEAKIMU C YYacCTHEM CHOUPTOBBIX W aJbJACTUIHOM TpYII, CHOUPTOBOE U
MOJIOUHOKHUCI0e OpokeHue. [IpumeHeHne IiroKo3bl, €€ 3HaUE€HUE B YKU3HEICSATEIbHOCTU
opranu3Ma. Jlucaxapunpl: caxapo3a, MajabTO3a M JaKTo3a. BoccTaHaBiIMBarolmlue U
HEBOCCTaHABIIMBAIOIIME Nucaxapuabl. ['uaponus nucaxapunoB. HaxoxaeHue B npupoae u
npumeHenue. [lonucaxapuapl: Kpaxmad, IIUKOTeH U 1eiuTo03a. CTpoeHrne MaKpOMOJIEKYJT
KpaxMalia, TJIMKOT€HAa W NEJUIt003bl. PU3MYECKHE CBOMCTBA KpaxMalia U IEJUTIOJIO3BI.
XUMHUUYECKHE CBOMCTBA KpaxmaJa: TUAPOJIN3, KAUECTBEHHAs pEAKLUs ¢ MOAOM. XUMUYECKUE
CBOMCTBa LIEJUIIOJIO3bI: THAPOJIU3, TNoidydeHue »>pupoB unemmonosbl. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

DKCNepUMEHTAIbHBIE METO/IbI M3YUYEHHSI BEIIECTB U UX MPEBPALIEHUI: paCTBOPUMOCTb
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJECHUCTBHE 3TAHOJA C HATPUEM, OKHUCIEHUE ITHIOBOIO
CIUpTa B albJETH] HA PACKaJIEHHOW MEIHOW IPOBOJIOKE, OKUCIEHUE ATHJIOBOTIO CIHPTA
JUXPOMATOM KaJivs (BO3MOKHO UCTIOIb30BaHNUE BUACOMATEPUAIIOB), KAUECTBEHHBIE PEaKLUU
Ha anbaeruanl (¢ ruapokcuaom aunammuHcepedpa(l) u rugpokcunom menu(ll)), peakuus
riuiepuna ¢ ruapokcuiom meau(ll), xummdeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE PACTBOPA IIIOKO3HI ¢ Tuapokcuaom menu(ll), B3aumonelictBue kpaxmana ¢
MOJIOM, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM « CiupThI U peHomb», «KapOoHOoBBIE
KUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoep:xaniue OpraHuyecKkue coeJuHeHms.

AMHMHBI — OpraHWYecKHWe TMpOoW3BOAHBIE ammuaka. Kiaccudukanus amMuHOB:
anmupaTHIeCKue W apoOMaTUYECKUE;, TEPBUUYHBIC, BTOPUYHBIE M TpeTHdHble. CTpoeHue
MOJIEKYJI, 0011ast popMyIia, H30MEPHs, HOMEHKJIATypa U PU3nYecKre CBOMCTBA. XUMUYIECKOE



CBOICTBa ann(aTuyecKux aMUHOB: OCHOBHbIE CBOWMCTBA, aJKUIMPOBAaHUE, B3aUMO/CIICTBHE
NEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOW. CONM alKUIaMMOHMUS.

AHWUIIMH — MNpEACTaBUTENb AMUHOB apoMarthyeckoro psga. CTpoeHHE aHUIIMHA.
B3aumHoe BiMsHHME TIpynn aToMOB B MoOJjeKyje aHwinHa. OCOOEHHOCTHM XUMHUYECKHX
CBOICTB aHMWIMHA. KauecTBeHHbIE peakuu Ha aHWIMH. CiocoObl ITOJIy4eHUs U IPUMEHEHHE
anudarnyeckux aMuHOB. [lonydyeHne aHuIMHA U3 HUTPOOESH3071a.

AmuHokuciotel. HomeHkmarypa u  wuzomepus. OTaelbHbIE NPEACTABUTENINA O
AMUHOKHUCIIOT: TJIMIWH, ajaHuH. @PU3nyeckue CBOWCTBA AaMHHOKHUCIIOT. XHMHYECKUE
CBOICTBA AMMHOKHCJIOT KaK aMQOTEpHBIX OPraHM4YEeCKUX COEIMHEHUH, peakuus
NOJUKOH/ACHCAllMK, 00pa3oBaHUWE MENTUAHOW  CBSI3U. buosormyeckoe  3HadeHHE
aMUHOKUCHOT. CHHTE3 ¥ TUIPOJIU3 MENTHU/IOB.

benku kak npupoaHble noauMepsl. llepBuuHas, BTOpUYHAS U TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, JIEHATYypalusl, KAYeCTBEHHbIE pEeaKluu
Ha OeJKu.

OKCcnepUMEHTAIbHBIE METO/bl U3YUYEHHS BEIIECTB U WX MPEBPAIICHUIl: PaCTBOPEHHE
O€JIKOB B BOJIE, ACHATypalus OEIKOB IIPU HArpEBaHUU, [IBETHBIE pEAKIIMU Ha OEJIKU, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a]a4 10 TeMaM «A30TCOJEpKAIIME OPraHUYECKUE COCIMHEHUSD U
«Pacno3HaBaHNe OPraHUYECKUX COEAMHEHUI.

BbicokoMouIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE TOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHHI: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJUMEPHU3ALNU, CPEAHAS MOJEKysipHas Macca. OCHOBHbIE

METOABl ~ CHHTE€3a  BBICOKOMOJIEKYJSIPHBIX  COCAUHEHUM —  TOJIUMMEpuU3alus U
MTOJIMKOHCHCALTUSL.

[TonmumepHbIie MaTepuabl. [limactmaccel (MONMUATHUIIEH, ITOJIUIIPOITHIIEH,
MTOJIMBUHUJIXJIOPH/I, TIOJIUCTUPOJT, MOJMMETUIIMETAKPUJIIAT, MOJIMKapOOHATHI,

novdTHWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DOnacToMepbl: HaTypaldbHBIM KaydyK, CHHTETHUYECKHME Kaydyku (OyTaJaHeHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3una.

BosnokHa: HarypajibHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenuanbHOrO Ha3zHAayeHUs (Te(UIOH, KEBJIap, HSJIEKTPONPOBOISALINE
HOJIUMEPBI, OMopaziaraeMble MOJIUMEpHI).

OKCIEepUMEHTAIBHBIE METOAbI U3yUEHHUs BELIECTB U UX MPEBPALCHUI: 03HAKOMIICHHE
¢ oOpa3uaMM MPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue M1acTMacC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxneHne MonekyJIspHOM (OpMYJbI OPraHUYECKOro COECIUHEHHUS 10 MAacCOBBIM
JOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJIECHUE MOJEKYJISIpPHONH (OpMYIIbI
OpraHUYeCcKOTO COENUHEHMsS] MO Macce (00bEMY) MPOJIYKTOB CrOpaHus, MO KOJIMYECTBY



BelecTBa (Macce, 00bEMY) IPOYKTOB PEAKIINU W/ WIIA UCXOTHBIX BEIIECTB, YCTAHOBJICHHUE
CTPYKTYPHOU (pOPMYJIbI OPraHUYECKOT0 BEUIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMCTB MJIU
CIoCcO00B TMOMYYEeHHS, OMpPEEICHUE JI0JIM BBIXOJA MPOAYKTAa PEaKlIUU OT TEOPETUUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanusanus MeXIpeIMETHBIX CBA3EH IPU U3YUEHUN OpraHndeckor xumun B 10 knacce
OCYLIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
NOHATHUH, IPUHATHIX B OTAENBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MMOHATHS: SBJICHUE, HAYUYHbIN (PAKT, TUIOTE3a, TEOPHUS,
3aKOH, aHaJIu3, CUHTE3, Kiaccuukalys, HabJt0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETb,
MOJICJINPOBAHUE.

®usnka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA, SHEPreTUYECKUN
YpPOBEHB, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NYECKUE BETUUHHBI,
€AMHMIIBI U3MEPEHHUSI, CKOPOCTh, JHEPI'Us, Macca.

buomnorms: KJICTKA, OpraHu3M, PKOCHCTEMA, ouocdepa, MeTa00In3M,
HACJIEICTBEHHOCTbh, aBTOTPO(MHBIN U reTepOoTPpO(HBIN THI MUTAaHUA, OpOXKEHUE, POTOCUHTES,
JbIXaHue, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHUTAaHUS, MOIOIINE
CpencTBa, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocraB aTOMHBIX sAlep. XUMHUYECKHl »3ieMeHT. HM3oronbel. CrpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCIIa. DHEPTrEeTUYECKUE YPOBHU U MOTYPOBHHU.
Atomubie opbutanu. Kimaccupukamnus XUMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsr).
Pacnipenenenne 53I€KTPOHOB MO ATOMHBIM OpOUTAISAM. OJIEKTPOHHBIE KOH(UTYypauuu
aTOMOB DJIEMEHTOB TE€PBOr0O—YETBEPTOrO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYpPALIUA HOHOB. DIEKTPOOTPUIIATEIHHOCTb.

[lepuonnueckuit 3axkoH u llepuoamyeckas cucrema XxuMuudeckux sneMeHToB JI.M.
MenpeneeBa. CBs3b NMEPUOJMYECKOTO 3aKOHA M llepuoanyueckol CHUCTEMBI XMMHYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEHW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEIIECTB IO
rpymnmnam u nepuojaam. 3HaueHue nepuoanueckoro 3akona JI.1. Menneneena.

XUMHUYECKAs CBSI3b. BUABI XUMUYECKOM CBSI3U: KOBAJICHTHAS, HOHHAS, METAJUIMYECKAL.
MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW CBSA3U: OOMEHHBIM W JIOHOPHO-aKIENTOPHBIM.
DHeprus U JyuHa CBA3U. [lonspHOCTH, HAINPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJECHTHOM
cBs3u. Kparneie cBsa3u. Bogopoanas cBsizb. MeXKMONIEKYISIPHBIE B3aUMOIEUCTBUSL.



BasleHTHOCTh M BaJIEHTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b 3JEKTPOHHOW CTPYKTYpHI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA MPUMEPE COCAUHEHUMN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHre O KOMIUIEKCHBIX cOequHEHHUsX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarelb, JIMTaH[bl. 3HAYEHHE KOMIUIEKCHBIX coeauHeHuil. [lonarue o
KOOPJAWHAIIMOHHOW XUMUHU.

BemiectBa MOJEKYJIAPHOTO M HEMOJEKYJISIPHOTO CTPOEHUs. THIIbI KPUCTAILTMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonatne o pgucnepcHeIx cucTemMax. FcTuHHble pacTBOpbl. IIpencraBiieHne o
KOJUIOMJHBIX pacTBopax. CrocoObl BEIPAKEHUS KOHIIEHTPAIMU PaCTBOPOB: MaccoBasi J0JIs
BEILIECTBA B PACTBOpPE, MOJISIpHAs KOHIEHTpauus. HachllleHHbIE W HEHACHIILIECHHbIE
pacTBOPBI, pACTBOPUMOCTh. KpucTammoruaparsi.

Krnaccudukanuys u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIeCTB. TpuBHUAIbHbIC HA3BAHMUS
OTJIEIBHBIX MPEACTABUTENECH HEOPTAaHUUECKUX BEILIECTB.

Knaccudukanusa XMMUYECKUX pEaKLIMii B HEOPraHWYECKOM M OPraHMYECKOW XUMUU.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBpPALICHUS SHEPIruu IMpHU
XUMUYECKUX peakuusax. TemnoBble 3PQeKTbl XUMUYECKUX peakiuil. TepMoxumuueckue
YpaBHEHHUS.

CKOpoCTh XHMMHUYECKOM peakiuu, €€ 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuuu. Katanus n katanu3aTopsl.

OOpatuMble W HeoOpaTUMbIE peakiuu. XuMHUecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOT0 paBHOBeCHS. DAaKTOPBI, BIUSAIOIINE HA MOJOKEHHE XUMUYECKOTO PABHOBECHS:
TEeMIIepaTypa, JaBJICHUE U KOHLIEHTPALMH BEIIECTB, YYaCTBYIOIIMX B peakuuu. [ Ipuanun Jle
[TaTenpe.

Onektponutuueckas auccouuanusi. CunbHble W ciadble AMeKTpoJauThl. CTeneHb
mucconanu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHAsA, HEWUTpasibHAs, IIEIOYHAs.
Bonopoansrii mokazarens (pH) pactBopa. ['maponus cosneii. Peakiiun monHoro oomeHa.

OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. CteneHb OkucieHus. OKuciauTenb u
BOCCTaHOBUTENb. [Ipoliecchl OKHCIIEHHS U BOCCTAHOBJICHWS. BaxxHelne OKUCIUTENH U
BOCCTAHOBUTENHU. METOJ| AJNEKTPOHHOro OanaHca. DJEKTPOJIM3 PACTBOPOB U PaCILIaBOB
BEILECTB.

DKCIEpUMEHTAIBHBIE METOJIbI U3YYEHHsI BEIECTB M MX IPEBPALLCHHI: Pa3JIOKECHUE
NEpPOKCUAAa BOAOPOJA B MPUCYTCTBUU KaTaIM3aTOPa, MOJEIN KPUCTAJUIMYECKUX PEIIETOK,
IPOBEICHUE PEAKIMi MOHHOrOo OOMEHa, OIpeAeNIeHHE CpeAbl PacTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUEHUE BIUSHUS PA3IMUHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peaKkuu
Y TIOJIO)KEHUE XUMHUYECKOIO PABHOBECHS.

Heopranuuyeckasi xumusi.



[lonoxxenne HemeraiuioB B llepmogmyeckon cucrteme XuMH4YECKHUX nemeHToB J[.U.
MenpneneeBa U1 0COOCHHOCTH CTpOEHUsI MX aTOMOB. Du3nueckue CBONCTBA HEMETAILIOB.
AnoTponusi HeMETaJIOB (Ha mMpuMepe KUCIopoaa, cephl, pocdopa u yrieponaa).

Bonopoa. [Tonyuenue, ¢puzndeckue 1 XUMUYECKUE CBOMCTBA: PEaKIMK C METAJJIaMU U
HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. | Mapubl. TOIITMBHBIE 3JIEMEHTHI.

["anmorensl. HaxoxaeHue B mpupoie, crocoObl Moay4YeHus, (PU3NIeCKue 1 XUMHUYECKHUE
ceorcTBa. [anmoreHoBomoponbpl.  BaxkuHenmme  KHCIOPOACOAEPKAIIUE  COCAMHECHUS
rajioreHoB. JlabopaTropHble U TMPOMBIIUICHHBIE CIOCOOBI TMOJYYEHHUs TaJOreHOB.
[IpuMeHEHNE TAIOTEHOB U UX COEANHEHUM.

Kucnopon, o30H. JIabopatopHblie ¥ IPOMBIILIEHHBIE CIOCOOBI TTOJYYEHHSI KUCIOPOa.
duznyeckue M XMMHYECKHE CBOMCTBA M IMPUMEHEHHE KHUCIopoaa MW o030Ha. OKcHIbl U
NEPOKCHUBI.

Cepa. HaxoxneHnue B npupoje, CocoObl MOIMydeHHs, (PU3NYECKUE U XUMHUYECKUE
cBorictBa. CepoBogopon, cynbbuasl. Oxcun cepbi(1V), oxcun cepsi(VI1). Cepuucras u
cepHasi KHCJIOThI U UX cojid. OCOOEHHOCTH CBOMCTB cepHOMl KUCIOTHI. [IpuMeHenne cepbl u
€€ COCIMHEHU.

A3zor. HaxoxneHnue B mpupone, cnocoObl MONMy4YeHUs, PU3NYECKHE U XHUMHUYECKUE
cBoMcTBa. AMMMAK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas U a30THAs KUCJIOTHI U UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a30Ta u ero COeJUHEHU. A30THBIE
ya00peHus.

®docdop. Haxoxnenrue B npupoje, CnocoObl MOTyYeHUs, PU3NUECKUe U XUMUUYECKUE
cBorictBa. dochunpr u dochun. Oxcunsl docdhopa, dbochopHas kuciora u €€ Comu.
[Tpumenenune dpocdopa u ero coenuneHnit. PochopHsie y100peHHUs.

VYrnepon, HaxoxzaeHue B mpupone. AstorponHble Moauduxanuu. dusmueckue u
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcun yriepona(ll),
okcup yraepona(lV), yronpHas kuciora u €€ coyid. AKTUBUPOBAHHBIN Yrojb, acopOIusl.
Oynnepensl, rpadeH, yriepoaHble HaHOTPYOkH. IlpuMeHeHuMe mNpOCThIX BEUIECTB,
00pa30BaHHbBIX YIJIEPOIOM, U €T0 COSAMHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, ciocoObl motydeHust, Gu3n4ecKue 1 XuMUIeCKue
cBorcTBa. Oxcun kpemuus(1V), kpemHueBas Kkucinota, CUIMKaThl. [IpuMeHeHrne KpeMHus u
ero coenuHeHnil. CTEKII0, €ro Moay4YeHue, BUAbl CTEKIA.

[Tonmoxenne wmertauioB B llepuoguueckor cucTeMe XUMHYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTailioB. OOIme Gu3ndIecKue
cBoicTBa MeTauioB. [IpuMeHneHre MeTauioB B ObITY U TexHHKE. CIIJIaBbl METAILIOB.

DJIEKTPOXUMHUYECKUM psJi HampsbkeHuM MetaiioB. OOmue crnocoObl MOJydeHUs
METAJUIOB: TUAPOMETAJUIYPIHUsl, MHUPOMETAILNTYprus, 3yekTpoMetramutyprus. Ilonsarue o
KOppo3uu MeTaioB. CriocoOb! 3a1UThl OT KOPPO3HUH.



O6m1as xapakrepuctrka metamioB |A-rpynnsl [leproanueckoil CUCTEMbBI XUMUYECKUX
aneMeHToB. Harpuit u kanmil: mnomydeHue, QU3MUYECKHME M XUMHUYECKHE CBOMCTBA,
MPUMEHEHHUE POCTHIX BEIIECTB U UX COCTUHECHUIA.

O6mast  xapakrepuctuka MetawioB |IA-rpynnber  [lepuonuueckoit  cucTeMBI
XUMUYECKUX DJIEMEHTOB. MarHuil M KaibplUi: MojydyeHue, QU3MUecKue U XUMHUYECKUE
CBOICTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coequHeHUH. JKECTKOCTD BOMIBI U CIIOCOOBI
€€ yCTpaHEHUs.

ATIOMHUHMI: TOTy4YeHue, PU3nYecKre 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHE TPOCTOTO
BEIIECTBA U €r0 COeAMHEHUN. AMQOTEepHbIE CBOMCTBA OKCHJA U THAPOKCUIA ATFOMUHUS,
TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OOmas xapakTepucTuka MeTamuioB nmobouynsix noarpynn (b-rpymnm) Ilepuonnueckoit
CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

@u3znueckue M XHUMHUYECKHE CBOMCTBA XpoMa W €ro coeauHeHuid. Okcuabl u
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCJIUTENbHbIE CBOMCTBA. [losyueHne u npuMeHeHne Xxpoma.

@u3nuecKkne M XMMHUYECKHE CBOMCTBA MapraHila M €ro COeIMHEHuM. BaxnHenmme
coequnenust mapranna(ll), mapranua(lV), mapranuna(VI1) u mapranua(VIl). Ilepmanranar
KaJIHsI, €T0 OKUCIIUTENIbHBIE CBOMCTBA.

@u3znueckue M XHUMHUYECKHE CBOWMCTBA Kejlne3a W ero coeauHeHui. OKcuabl,
ruapokcuansl u conu skenesa(ll) u sxeneza(lll). TlomyyeHue u mpuMeHeHHE kelie3a U €ro
CIUIaBOB.

duznyeckne M XUMUYECKHE CBOWCTBA Meau M €€ coeauHeHuil. llomydeHune u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydenue, pu3Myeckue W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJAa M THUJPOKCUAA IIMHKA, TMAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune LMHKa U ero
COEINHEHUM.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YE€HHUs BEIIECTB M HMX MPEBPAIICHUI: H3yYEHUE
0o0pa310B HEMETAJUIOB, TOpPEHUE cepbl, Pocdopa, xKeie3a, MarHusi B KUCIOPOE, U3YUCHHE
KoJuIeKIuu «MeTajibl M CIUIaBbD», B3aMMOJIECUCTBHE IIEJIOYHBIX W IIEIIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOXHO MCIOJb30BAHUE BUICOMATEPUAIIOB), B3AUMOIEHCTBUE IIMHKA
U KeJe3a ¢ pacTBOpamMH KHCIIOT U LIEN0Yel, KaueCTBEHHbIE PEaKlMi Ha HEOPTraHUYECKUe
aHUOHBI, KATUOH BOJIOPO/Ia U KATUOHBI METAJIJIOB, B3AUMOICMCTBUE THAPOKCUIOB ATTFOMUHUS
Y [IMHKA C paCTBOPAMU KUCJIOT U HIEJIOUYEH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TEMaM
«T"anorensl», «Cepa u e€ coeguHeHUs», «A30T U Gochop U UX CoOeAUHEHUS», «MeTasuibl
IJIaBHBIX NOJArPYNI», «MeTamibl TOOOUYHBIX HOATPYIII.

XuMHS U KU3Hb.

Ponp xumum B oOecriedeHMHM YCTOMYHMBOTO pa3BUTHUs deloBedecTBa. [loHsTHE O
Hay4YHBIX METO/1aX MO3HAHUS U METOAO0JIOTHHN HAYYHOTO HccienoBaHus. HayuHble MpUHIIUTIBI
OpraHu3alMi XUMHUYECKOTO MPOMU3BOJACTBA. [IpOMBINLIEHHBIE CIOCOOBI  MOMYYEeHUS



BAKHEHIINX BEHIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHAaKa, CEPHOM KHUCJIOTHI, METAHOJIA).
[IpoMbIIUIEHHBIE CHOCOOBI MOJIYYEHHS! METAIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHUE
OKpY>Karolllel cpelibl U ero mnociueAcTBus. Poiab XxuMuu B OOECIIEUEHUM IHEPTETHYECKOMN
0€30MacHOCTH.

Xumus U 310pOBbE yenoBeka. JlekapcTBeHHbIE cpencTBa. lIpaBuia uMcnoib30BaHUA
JIEKapCTBEHHBIX NpenapaToB. Poyib XUMUHN B pa3BUTUU MEIULIVHBI.

XvuMHsl TIMIIA: OCHOBHBIC KOMITOHEHTHI, THUINEBbIE 1M00aBku. Pomp xumuu B
obecreueHnur MUIIeBoil 0€30MacHOCTH.

Kocmernueckue u napdromepusie cpencta. beitoas xumus. [IpaBuna 6e3onacHoro
WCIIOJIb30BAHUS MIPEeNapaToB ObITOBOM XUMHH B MIOBCETHEBHOM KU3HH.

XuMUs B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTepUalibl (IEMEHT, OETOH).

XuMus B CEIbCKOM X034icTBe. OpraHndecKkre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaT€pUalIbl, KPACKH, CTEKJI0, KepaMuka. MaTtepualibl
JUIS1 SNEKTpOHUKH. HaHOTEXHOIOTHH.

Pacuérnrble 3agaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM OOBEMY OJIHOTO M3 YYAacTBYIOUIMX B pPEAKLUUU BEIIECTB, Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MMPOTYKTOB PEAKIIUHU, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH, MaCChI
(00BEMa, KoNMUECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CJIM OJHO W3 BEIIECTB JaHO B BHUJC
pacTBOpa ¢ ONPEAEHEHHON MACCOBOW J0JIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM U
MOJISIPHOM KOHIIGHTpAIIMU BEIIECTBa B PAcTBOpE, JOJM BBIXOJIAa MPOJAYKTa pPEaKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zaius MeXIpeAMETHBIX CBS3€H MPU U3yUYCHUH 0011IeH U HEOPTAaHUYECKOM XUMUHN
B 11 kimacce oCyIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK ¥ IOHSATUHN, IPUHSTHIX B OTACIBHBIX MTPEAMETAaX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYUHbIE TIOHATHS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHUHTE3, Kiaccuukaius, NEePUOJUYHOCTb, HAOIIONCHHE, HU3MEpPEHHUE,
SKCIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

dusuka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, DJEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHb, BELIECTBO, TEJIO, O0OBEM,
arperaTHO€ COCTOSIHHUE BEIIECTBA, WJCATbHBIM Ta3, (QU3WYECKUe BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, merabonaM3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YIIICBObI, HYKJIEUHOBBIC KUCIOTHI, (D€PMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U TOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XWUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIIbHbIC
MaTepualbl, CEIbCKOXO3IMCTBEHHOE  MPOU3BOJICTBO, MHIINEBAas  MPOMBIIICHHOCTD,



(I)apMaueBTqu(:Kaﬂ IMPOMBINIJICHHOCTb, IMPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIapaTosB,
IMpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpHraIoB, QJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,
HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'pakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

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

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIECOAUIO
OTE€UYECTBEHHON XMMUH;

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

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



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

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

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

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

COOJIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HENPHSTHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

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

YBaXEHUS K TPYNY, JIOISIM TPy/Aa U Pe3ysibTaTaM TPYAOBOM JEATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

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

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUH MpoOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJNbTYypbl, B PEIICHUU IJIOOATBHBIX MpoOsIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MIPOrPaMMBbI IO XUMUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpcaJibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh TMPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJs KIAacCHU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElICHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB M XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOM TEMBI B XO/I€ TUATIOTa W/WIIN
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBAaTEIbCKUX 3ajJlay, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI IEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX VUCTOYHHUKOB DHEPTUH, B obecrieueHun palMOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMN Cpejie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuid 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBJICHUI; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYCCKUX PEaKIUid, TEPMOJMHAMHYCCKUX ¢ KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM ATOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextol, opuentantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOM
NEATETLHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHITUTIAX XUMUIECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(OpMHPOBAHHOCTh YMEHMUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIIUMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUSA AJS OTACIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, IIUKIOATIKAHOB, AJIKEHOB, aJIKaJUE€HOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JAM- U  [OJHCAXapuioB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYE€CKUX COETMHEHUHN OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKIACHHUIO XHUMHYECKON (HOpMYyITbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHasl U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYCHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHU3MaX XUMHUYECKHUX pPEaKlIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX IMPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (YUCITY U COCTABY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI TI0]1 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIPHASI KOHIICHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbI0 JUCCOIMAlUM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKINK; 00BEMHBIX OTHOIIICHUHN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3yYEHUE BIHSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYIUPOBATH IETh UCCIEOBAHUS, IPEJCTABIISATH B PA3INIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MTPaBUJIa TIOJIb30BAHUS XHMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTAaBJICHHON y4eOHOM 3a/1aueii.
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[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenensHbIE YTIIEBOIOPOIBI — ATKAHBI, 5
ITUKITOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 4 1
Hroro mo pazneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crnuptsl. Genon 11 1




KapOoHuabpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 YrineBoasl 9
Hroro mo pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramsr 31 3
2.2 Mertaubl 23 2
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeTo bl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Tpeamer u 3HaYECHUE OPraHUYECKOM
XMMUH, TIPEJICTaBICHIE O MHOTOOOpa3nu
OPraHNYeCKUX COCTUHEHUHN

DIEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSTHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

XUMHUECKas CBSI3b B OPraHMYECKIX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBA3EH

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHHI

[IpencraBienue o Kki1accuPpUKAUN U
cHCTeMaTH4YecKas HOMEHKIIaTypa
(IUPAC) oprann4eckux BEIIECTB




Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

dusndyeckre ¥ XMUMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne aJikaHOB B IPUPO/JIE.
CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
aJTKaHOB

12

[ukmoankanel: oomast popmyna,
HOMEHKJIATypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHUA U XUMHUUYCCKHX CBOﬁCTB,
CIOCOOBI MOJIYYEHHS ¥ IPUMEHEHHE

13

Perienue pacuérHpIX 3a1a4u Ha
OTIpeieNICHUE MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOOAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHHUH 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL.
CTpyKTypHas ¥ IHUC-TPAHC-U30MEPHS
aJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHUKOBA

16 CriocoObl mosTy4yeHHs 1 IPUMEHEHNE
QJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[Tonyuenue FTUICHA U H3YYCHHUE €T0
CBOMCTB"
Pemenue pacy€THbixX 3a1a4 Ha

18 oTpeieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOTO BEIIEeCTBA
AnKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHBIC.
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CrniocoOsl MosTyueHus: U pUMEHEHUE
aJIKaIneHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, oO1Ias

29 (dbopMyIia, HOMEHKJIAaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIE peaklii Ha TPOMHYIO
CBS3b

25 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
AJIIKUHOB

26 Pemenue 3aga4d: pacu€Tsl 0 ypaBHEHHIO

XUMHUYECKON pEeaKLun




27

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

28

APpEHBI: TOMOJIOTHYECKUH Psif, 001Iast
(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, UX (PU3NYECKUE
CBOICTBA

29

30

31

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLIUN
3aMEILEeHUs

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTA XMUMHUYECKUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

33

34

CriocoObl mosTyyeHHs U IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCKAY pa3JINIYHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel Mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. Cuctemartusaius u 00001IeHne
3HaHUM 110 TeME

36

37

[Ipupoanstii ras. [lonytHbie HeDTAHBIE
rasbl

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu




38

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIepepadoTKU
HedtH

39

40

41

I'eneTtnyeckas CBA3b MCXKAY pa3JInIYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

FaJ'IOFeHOHPOI/IBBOI[HBIC YIrJiI€BOAOPOAOB:
SJICKTPOHHOEC CTPOCHHUE, pCaKIN1
3aMCIICHUA rajlorcHa

JeiicTBue menouei Ha

raJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJlKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUN
1o pazzaeny "Yriaeroagoponast"

43

44

45

KonTponbhas padota no teme
"YrneBonopoast"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oOriast popmyna,
CTPOEHUE MOJIEKYII, U30MEPHS,
HOMEHKJIaTypa, Kiiaccuukarus,
(bu3nvecKue CBONCTBA

XHMHYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB




MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIIMKOJIb

48 Y TJIMLEPUH, UX PU3NUYECKHE U
XUMHUYECKHE CBOICTBA

49 CriocoObl osTy4eHHs U IPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCHYHOCTh
¢denona

51 XHUMHYECKHe CBOMCTBA (heHoIa

52 CriocoOpl 1osTyuyeHus: U IpUMEHEHUe
¢denona
[IpakTuueckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbI"

54 CucremaTu3anus 1 00001IeHNEe 3HAHUI
0 TeMe
AJNBIIETUIB M KETOHBI: 3JICKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW TPYTIIbI;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmyia,
M30MepHsl © HOMEHKJIATypa

56 AJBIETUIBI M KETOHBI: (PU3NICCKUE
CBOWCTBA; PEAKIMH MTPUCOCTUHEHUS

57 Peakumu okucieHus U Ka4eCTBEHHbBIE
PEaKIny aJbJIeTHI0B U KETOHOB

58 CriocoOb! TTOTYyIeHHS aJTbIETHIOB U

KE€TOHOB




59

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS UX
MOJIEKYII

60

61

62

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBa
XHWMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

KHCIOTHl. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CriocoObl mosTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THpIx 3a1a4: 10
YPaBHEHUIO XUMUYECKOM peaKkiu, Ha
ompeielIeHUE MOJIEKYISIPHON (OPMYITBI
OpPraHNYeCcKOro BEIIECTBA




69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
"Kap6oHoBsie KuciaoTbl. C10KHBIS

a¢upsr"

70

Kupsr: crpoenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOIH3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKalInX OCTaTKU HETIPEACIbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpoIe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
0 CHHTCTHUYCCKUX MOIOIIHUX CPCACTBAX
(CMC)

['eneTnueckas cBI3b YriIeBOAOpOaAOB U
KUCJIopoaACOACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHNE 3HAHUIH
110 TEME

OO01mas xapakTepuCcTUKa YTIEBOIOB U
KiaccuduKalus yrieBoaoB (MOHO-, 11~ U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0JIEHUE B MIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma




79

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MPUMEHEHHE JUCAXaAPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJ, (hu3ndecKue u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

81

82

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
pCaKuu OT TCOPECTUYCCKH BO3SMOKHOI'O

83

CucreMatuzanuys u 0000LIEHYE 3HAHU M
0 pasaeny

84

85

86

KonrtponbHas pabora no teme
"Kucnopoacoaepkaiiyue opraHu4ecKme
coequHeHus"

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKyJ1, o0miast popmyia, usomepus,
HOMEHKJIaTypa 1 (pru3nyeckue cBoicTBa
XUMUYeCcKHe CBOMCTBA alNU(PaTHUECKUX
aMHMHOB

87

AHWIVH: CTPOCHNE AHWINHA,
0COOCHHOCTH XHMHUYECKHX CBOWMCTB
aHMJIMHA

88

89

CriocoOslI MoNTydeHus: U IPUMEHEHUE
anupaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
nzoMepusi, pu3ndecKue CBOMCTBa.




OTI[GJIBHBIG MnpeacCTaBuTCIIN O-
AMHWHOKHCJIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak npupoIHbIE TTOJTMMEPHI;
CTPYKTYPBI OCITKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

93

94

95

96

A30TCoAEpKALIKE TETEPOLMKINYECKUE
COCANHCHUA. HyKJIeI/IHOBI)IG KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POIIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

IIpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnin"

KonrtponbHas pabora no Teme

"A30TCcoepKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTOAbI UX CUHTC3a —IIOJIMMCPU3alUI U
IIOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa




99 DOnacToMepbl: HaTypaJlbHbII

CUHTCTUYCCKHUE KayYyKH. Pesuna

BosnokHa: HaTypasibHbIe, HCKYCCTBCHHBIC,
100 cuarernueckue. [Tomumeps 1
CIICIAJIbHOTO HAa3HAYCHUS

[IpakTrueckas padota Ne 6. Permenue
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacrio3HaBaHue IiacTMacc U BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
102 M3Y4YEHHOT0 MaTepuaa 1o TemMe 1
"BricOKOMONEKYISIpHbIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoabnble IIpakTuyeckue fllsyqenuﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XuMu4yeckui sneMeHT. M30Tomnbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYeCcKux 3reMeHToB /1. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNOJIb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3P HEKTH XUMUYECKUX PEaKIHA.
TepmoxumHuyeckre ypaBHECHHS

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIe PeaKIuu
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nu4HbIX (GaKTOpPOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"




QHGKTpOJII/ITI/I‘ICCKaSI Jucconuanms.

29 CuuibHBIE U cita0bIe 2JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . Menaeneesa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuIbI

43

["asiorensl: HAX0X/IEHUE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHE CBOICTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MOTYYESHHS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHHe KUCIOpOIa U 030HA

48

Oxcupl ¥ IEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa
U eé coequueHnsa"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeneHue a30Ta 1 €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA. Docduabl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeAMHEHUH.
dochopubie ynoOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u ¢pocdop 1 ux coequHeHUs"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoxaa(ll), okcun yrnepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHHEBast KHCIIOTA,
CHJIMKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
OCO6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 OO6mue Guznueckre CBOMCTBA METAILIOB.
[IpuMmeHeHre METaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1as xapakTepucTika MetauioB |A-

rpynisl [leppoaudeckoit cuctemsl




XMMHYECKUX 3J1eMEeHTOB. HaTpuii u kanui:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: ody4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJbl IJ1aBHBIX oArpymnmn"

83

84

OO1m1ast xapakTepUCTHKa METaJIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NIpUMCHCHUC




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHNE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"

90

91

92

Pemenne 3aaa4 pas3jIndYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Poinb xumum B o0ecrieueHUH YCTOP'I‘IHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHW BCIICCTB

Hayunble mpuHIKIIBEI OpraHu3annuu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

96 1
Cpezbl U ero MocieAcTBUs

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus muiy. Poas xumun B o0ecrieueHnn 1
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl

101 XuMus B CEIbCKOM X03sCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS

102 Cucremaru3zamnus u 0000IIeHNe 3HAHUH 110 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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