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MHOACHUTEJIBHAS 3AIINCKA

PaGouas nmporpaMMa no XuMuUu Ha YpOBHE CpeIHEro 001Iero oopa3oBaHus
pa3pabotana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanun B Poccuiickoii @exnepanun», TpeOOBaHUN K pe3yJibTaTaM
ocBoeHHUs (enepanbHO 00pa30BaTENbHONW MPOTPAMMBI  CPEHEro OOIIero
obpazoBanus(DOII CO0), MpeACTaBICHHBIX B denepabHOM
rocyaapcTBeHHOM oOpazoBatenbHoM cTaHgapre COO, c yuérom Konneniuu
npernojiaBaHus  ydeOHOro mpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX
opranm3auusax  Poccuiickon — depepanuu, — peaM3yIOLIMX  OCHOBHBIE
o0Opa3oBaTeIbHBIE TPOrPAMMBI, 1 OCHOBHBIX TIOJIOKeHHN «CTpaTerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon o 2025 ropa»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YINIyOJIEHHOTO M3y4YEHUs 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBaHusi ywanuxcs 10—11 xmaccos.
N3ydaenune mnpeamera, peanmzyemMoe B yCIoBHIX Au(depeHIIMPOBAHHOTO,
nporIbHOrO 00y4YeHHUs, MPHU3BAHO OOECIEUUTh O00IIe00pa30BaTEIbHYIO H
OOILEKYJbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO JIJIsi
ajanTaiuy UX K OBICTPO MEHSIIOUIUMCS YCJIOBUSIM KU3HHU B COLIMYME, a TaKkKe
JUISL  TOPOJOJDKEHUs] OOydeHusT B OpraHu3aiuax IpodecCUOHATLHOIO
oOpa3oBaHusl, B KOTOPbIX XHUMHS SBJISICTCS OJHOW U3 MPUOPUTETHBIX
JTVCLUUILINH.

B mnporpaMme mo XuMUM Ha3HAuYCHHE MpeaMeTa «XHUMHUs TOJydacT
NOJPOOHYI0 WHTEPHIPETAIMI0 B COOTBETCTBUU C OCHOBOIIOJIATAIONTUMU
nosioxkeHussMu OI'OC COO o B3auMOOOYCJIOBIIGHHOCTH II€JIeH, ColepKaHusl,
pe3yNbTaToB OOyUeHUs] U TpeOOBaHUU K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJIIFOTCSL CJIEIYIOIIHUE BBIMOIHSEMbIE MPOrpaMMON 110
XUMUH (PYHKITUN:

e HUH(POPMAITMOHHO-METOAMYECKAs, peayn3ars KOTOpod obecreunBact
MOJIyUCHHE TPEACTABICHUS O IEJsIX, COACpXKaHUU, OOIIeH cTpaTeruu
oOydeHMs, BOCIUTAHUA W PA3BUTUA OOYYAIOIIMXCA CPEACTBAMU
npeaMeTa, U3y4aeMoro B paMKaX KOHKPETHOTO MTPOQUIIs;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast peayCcMaTpPUBAET
OTpeJIeJICHUE: TMPUHIIMIIOB CTPYKTYPUPOBAHUS U TMOCIEA0BATEILHOCTH
M3Y4YeHHS] yueOHOro MaTepraia, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €ro
XapaKTEPUCTHUK; MOIXO0J0B K (DOPMUPOBAHUIO COACPIKATEILHOW OCHOBBI
KOHTPOJII M OLIEHKU O0pa30BATENIbHBIX JOCTHKEHUU OOYy4YarolIuxcs B
pamMKax WTOTOBOM aTTecTannu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.



[Tporpamma a1t yrityOiaEHHOTO U3yUYECHUS] XUMUU:

e YCTaHaBJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJEPIKaHue, 00s13aTeIbHOEe
JUIsl M3Y4EHHs] B paMKaxX OTAENbHBIX Hpoduiel, MnpeaycMaTpuBaeT
pacnpeqeleHie W CTPYKTYPUPOBAHHME €ro Mo KJaccaM, OCHOBHBIM
coZiepKaTelIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e JA€T MPUMEPHOE pacHpesesieHne Y4eOHOro BpeMEHHU, PEKOMEHIYEMOI0
JUTS U3YYEHUS OTEIbHBIX TEM;

e IMpeAsiaraeT MPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YYEHHUS Y4eOHOIo
Marepualia ¢ y4€ToM JIOTUKH MTOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

e JaET METOAUYECKYI0 MHTEpPIpETAlUI0 LeJdell U 3agad  HU3ydyeHus
npenMera Ha  YrIIyOJE€HHOM ypOBHE C y4E€TOM COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  olimero  oOpa3oBaHuf,
COJEP)KATENIbHOM  XapaKTEpUCTUKH  IUIAHUPYEMBIX  pE3yJbTAaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro OOIIEro
00pa3oBaHusl (JIMYHOCTHBIX, METAPEAMETHBIX, IPEIMETHBIX), a TAaKKe
C Y4E€TOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHBIX JEHCTBUUI
00y4arouierocst o0 OCBOEHUIO COJIEPKaHUs IPeMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MpPOrpaMMe MO XMMHUU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUHM Ha YpPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHus. 3a TMpeAesamMH YCTAHOBJIIEHHOW MpOrpaMMOM 1O XUMHH
00s3aTeNIbHOM  (MHBAPUAHTHOM) COCTaBIIAIONIEH  colepkaHUsi  y4eOHOTo
npeaMeTa  «XuMHUsS» OCTaércsi BO3MOXHOCTHh BBIOOpa €ro BapuUaTHUBHOM
COCTaBIIIONICH, KOTOpas JIOJDKHA  ONPEAENsSITbCS B COOTBETCTBUU  C
HaIPaBJICHUEM KOHKPETHOTO Mpoduisi 00 ydeHHUs..

B coorBerctBUM ¢ KoHuenrtyaidbHbIMH mnojoxeHusmu OI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro M YIIIyOJIEHHOTO YpOBHEW B cuCTEME
muddepeHimpoBaHHOr0 00YYCHHUS HA YPOBHE CpeaHero olmiero oOpa3oBaHUs
XUMHUSL HA YpOBHE YIUIYOJIEHHOTO U3Y4YEHHUS HANpaBJIeH Ha pealnu3aluio
IPEEMCTBEHHOCTH C TIOCIEAYIOIIUM JTaloM MOJYy4YEHUs XUMUYECKOIO
o0pa3oBaHUs B paMKax M3YYEHHsI CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U
XMMHUYECKUX  JUCHUUIUIMH B  By3aX UM OpraHu3alUsIX  CPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHus. B 2Toil CBsI3U HW3y4yeHHE MpeaMeTa
«XUMHUSD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacIlMpeHHe U YriyOJieHHe
TEOPETUYECKOM M MPAKTUYECKON MOATOTOBKUA OOYYAIOIIMXCS, BbIOpABLIINX
onpeAenEéHHbId  Mpoduiib  00ydyeHus, B TOM YHCIE€ C MEPCHEKTUBOU
MOCJEYIOIIET0 IMOJYYEHUs] XUMHUYECKOro OO0pa3oBaHMs B OpraHU3alUsax
npodeccuonanbHOro 0opazoBanus. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC



COO k mIaHUpyeMBIM pe3yJibTaTaM OCBOEHUS (eAepalibHONM 00pa3oBaTeIbHON
IporpamMMbl CpedHEero oOLIero OoOpa30BaHUs HU3yYEHHUE MpenMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAaK)KE€ Ha pelIeHWEe 3aJad BOCHHUTAHUS U COLMAIBLHOIO
pa3BuTus oOydaromuxcs, Ha (OPMUPOBAHUE y HUX OOIIEMHTEIUICKTYaIbHbIX
YMEHHM, YMEHUN pallMOHAIU3AINN y4eOHOro Tpyaa U 0000MEHHBIX CIIOCOOOB
NEeSATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIN XapakTep.

CocrapisitoliuMu  mipeaMera  «XHUMHsD» Ha  ypOBHE  yriayOJE€HHOTO
U3YYEHUS SBIISIIOTCS YriayOnéHHbIe Kypehl — «Opranudeckas XxuMush» U «O0mias
U HeopraHuyeckas xumusi». llpu omnpeneneHur mMOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpraHM3aly COJEPKAHHS 3TUX KypCOB B IPOrpamMMe M0 XHUMHH
3a ocHOBY mpuHATH nosioxkeHus PI'OC COO o paznmuuusx 0a3oBOro
yrIyOJIEHHOTO YPOBHEW M3YUEHHUS MPEIMETA.

OcHoBy cozaepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHUYeCcKass XMMHs» COCTaBISET COBOKYIMHOCTb IMPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCAIUXCA K 0a30BOMY YPOBHIO H3y4eHUS MpeaMeTa. JTa cucreMa
3HAHMM TOJIy4aeT OIPENEIIEHHOE TEOPETHUYECKOE JIONOJHEHUE, MO3BOJIIOIIEE
OCO3HAHHO OCBOMUTbH CYIIECTBEHHO OONbIIMI O0BEM  (PAKTOIOTHYECKOTO
maTtepuana. Tak, Ha yriayOJIEHHOM ypOBHE M3y4EHHs IpeaMmeTa obecrieueHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEIMYEHHUS 00bEMA 3HAHUH O XUMHUYECKHX
AJIeMEHTaX U CBOMCTBaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YrayOJaeHus
IPEJICTABICHUI O CTPOCHUM BEILECTBA, XUMHUUYECKON CBSI3H U 3aKOHOMEPHOCTSIX
NPOTEKAHUsI PEaKLMil, pacCMaTpPUBAEMbIX C TOYKH 3PEHHUS XHUMHUYECKOU
KMHETUKM W TEpMOAMHAMUKU. M3ydeHune MepuoJuYecKkoro 3akoHa H
[lepuoanyeckoit  CUCTEMBl  XMMHUYECKHUX  DJIEMEHTOB  Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKHX MPEJCTaBICHUSIX O CTPOCHUM aTOMA.
XuMuYeckasi CBA3b OOBSCHSIETCS C TOYKU 3PEHUS] SHEPreTHUECKUX U3MEHEHUH
npu e€ 00pa30BaHUM U Pa3pPYIICHUH, a TAKXKE C TOUYKHU 3PEHHS] MEXAHU3MOB €€
oOpazoBanusa. W3ydyeHue TUMOB peakuuid JOMONHsAETCS (OPMUPOBAHUEM
IPEJICTaBICHUN 00 JIEKTPOXUMHUYECKUX MPOIEccax U DIEKTPOJIM3E PACILIIABOB
U pacTBOpOB BemlecTB. B Kypce opraHnueckodl XMMHUHU IPU PaCCMOTPEHUU
PEaKUMOHHOM CIIOCOOHOCTH COEQUHEHUN yhensercs oco0oe BHUMaHUE
BOIpOcaM 00 D3JEKTPOHHBIX 3(P¢eKTax, O B3aUMHOM BIHUSHMM AaTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHWe HMeEEeT TO, YTO Ha COAEpKaHHE KYpCOB XUMHUU
yrayOaEHHOrO YpPOBHS HU3YYEHHMsS JUId KJIAcCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha HMX CTPYKTYpY M XapakTep IONOJHEHUH K oOIen
CUCTEME NMPEAMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIE NpeaMeThl. Tak,
HampuMep, B COJAEpPKaHUM MpeaMeTa s KIAacCOB XHUMMKO-(DU3MYECKOTO



npoduiiss 6oJIbIIOEe 3HAYEHHE OYyIyT UMETh AJIEMEHThl y4eOHOro mMaTepuania Io
obmeir xumuu. [Ipu u3yyeHum mpeaMera B JaHHOM Cllydyae akLEHT Oynaer
cAelaH Ha OOUIHOCTh METOAOB IO3HAaHHUA, OOUIHOCTh 3aKOHOB W TEOpUU B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsE Teopusl (MOJEKYIsIpHasi TEOpHUS B
(¢u3uKe), 3aKOHbI COXPAaHEHHUS MAacChl U SHEPrHH, 3aKOHBbI TEPMOJAMHAMUKH,
ANEKTPOJIN3a, IPEJICTABIEHUS O CTPOEHUU BEUIECTB U APYrOe.

B TO Xe BpeMs B COIEp)KaHMM MpeaMeTa s KJIACCOB XHMHKO-
OMOJOrnYeCcKOro Mpo@uiist OONBIIMKI yIeNbHBIA BeC OyAET UMETh OpraHu4ecKas
xumus. B aTOoM ciydae nmpemocraBiisieTcs BO3MOXHOCTH Juisl  Oosee
OOCTOSATEIHPHOIO PAaCCMOTPEHHUS XMMUYECKOW OpraHu3aluu KIETKH Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOHAAT, K HpPUMEpPY, TaKHUE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YIJIE€BOIbI, HYKJICHHOBBHIE
KHUCIIOTHI U ipyrue. [Ipu 3TOM 3HaHHUSA O COCTAaBE M CBOMCTBAaX IPEACTABUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIYXaT OCHOBOM M1 W3y4YEHUS
CYITHOCTH MPOILIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIICBAPCHHUS.

B mnnane ¢opmMupoBaHuss OCHOB Hay4dHOTO MHUPOBO33PEHHS, OCBOCHUS
OOLIEHAyYHBIX METOJIOB IO3HAHHUSI W OIbITa MPAKTUYECKOrO IMPUMEHEHHUS
Hay4YHBIX 3HaHUM H3ydeHUe npeamera «XUMUS» Ha YIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMU, BXOASIIUMU B
COCTaB  NIpeIMETHbIX  oOnactell  «EcTecTBEHHO-Hay4yHbIE  MPEAMETHI»,
«Maremaruka u uHpopMaTrka» U «Pycckuii A3bIK U JIUTEpATypay.

[Ipy u3ydyenun ydeOHOro mpeamera «XUMHsS» Ha YrIIyOJIEHHOM YpOBHE
TaKXke, Kak Ha YPOBHE OCHOBHOTO M CpeAHero oobimiero oOpa3zoBaHus (Ha
0a30BOM  ypOBHE), 3aJadyeil  TMEpPBOCTEIICHHOW  3HAYUMOCTU  SIBJISICTCS
(opMHUpOBaHHME OCHOB HAayKM XHMMHMM Kak O0JJACTU  COBPEMEHHOI'O
€CTECTBO3HAHUS, NPAKTUYECKON JE€ATEIbHOCTH YeEJIIOBEKa M OHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. PemieHue 3Toi 3amaum Ha yriayO0J€HHOM
YPOBHE M3YUYEHUS MTPEIMETA MPEANOaraeT pealnu3auuio TaKuX LHeeH, Kak:

e (opMUpOBaHHE MPEACTABICHUN: O MATEPUATBLHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHMM IPUPOIBI, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiau B
00EeCeUeHUN YCTOMYMBOIO pAa3BUTHS YEJIOBEUYECTBA: B PEILECHUU
MpoOJIeM 3KOJOTHYECKOM, IHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH,
B Ppa3BUTUM MEAMIMHBI, CO3JaHMM HOBBIX MAaTE€pUalOB, HOBBIX
MCTOYHUKOB DHEPruu, B o0ecreueHnu palOHAIILHOTO
MPUPOAOIONIb30BaHUSA, B (POPMUPOBAHMH MHPOBO33PEHUS M 0OIIEH
KyJIbTypbl 4YE€JOBEKa, a TaKkKe OKOJOIMYeCKH OOOCHOBAaHHOIO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON CPEJIE;



OCBOCHHME CHCTEMBl 3HAHWH, JISKAIMUX B OCHOBE XUMHYECKOU
COCTABJIAIOLLIEN €CTECTBEHHO-HAY4YHOU KapTHUHBI MHpa:
(dbyHIaMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUM XUMUM, COBPEMEHHBIX
MpEeACTaBICHUM O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HaIMOJEKYISIPHOM, O TEPMOJIUHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKlHii, 0
XUMUYECKOM PaBHOBECHUU, PACTBOpPAX M JUCIEPCHBIX CHUCTeMaX, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUECKOTO ITPOU3BO/ICTBA;
dbopmupoBaHue y  OOydYaromUXCS  OCO3HAaHHOTO  IOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOUEBBIX UAEH W Mpo0JjeM COBPEMEHHOW XMMHH, JJI1 OOBSICHEHUS U
MPOTHO3UPOBAHUSL  SIBJICHUM, HMEIOIIHUX  €CTECTBEHHO-HAYYHYIO
NpUPOAY; TPAMOTHOIO pEHIeHUS MpoOJeM, CBA3aHHBIX C XHUMHEH,
MMPOTHO3UPOBAHUS, aHaiu3a W OLUEHKH C MO3ULIHAN 3SKOJIOTHYECKOU
0€30MacCHOCTH  TOCHEACTBUM  OBITOBOM W MPOU3BOJCTBEHHOMU
JEATEIbHOCTA YEJIOBEKA, CBSI3aHHOM C XMMHWYECKHM MPOU3BOJICTBOM,
MCIIO0JIb30BaHUEM U MEPepabOTKOMN BEIECTB;

yrayOJaeHue TMpeACTaBICHUM O HAyYHBIX METOJaxX IIO3HAHUA,
HEOOXOAUMBIX ISl TIPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MUPE
BEILIECTB U OOBSCHEHUS XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUUECKON JEATEIbHOCTU U MOBCETHEBHOM KU3HHU.

B muane peanuzanuu nepBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAIOLIUX
(GYHKIMI 1IETTOCTHOW CHUCTEMBI CPEHET0 OOLIero 00pa3oBaHus MpU U3yUEHUH
npenMera «XUMHUS» Ha YrayOJEéHHOM YpPOBHE OCOOYI0 aKTyalbHOCTb
IPUOOPETAIOT TaKHE LIEIH U 33[a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHUN TMPUPOIBI,
YBOXEHUSI K IMPOILIECCYy TBOPYECTBA B 00JIACTU TEOPETUUYECKUX U
MIPUKJIAHBIX UCCIICIOBAHUA B XUMHH, (POPMHUPOBAHNE MHUPOBO33PEHUS,
COOTBETCTBYIOILIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO W TO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CAMOBOCIHTAHHWIO HAa  OCHOBE  YCBOCHHS
00I11€YEeI0BEYECKUX LIEHHOCTEH;

pa3BUTHE IIO3HABATCIBHBIX  WHTEPECOB, HHTCIUICKTYadbHBIX W
TBOPUYECKHX CIOCOOHOCTEW oO0ywarommuxcs, (GOpMUpPOBaHHE Yy HHX
CO3HATEJIbHOTO OTHOIICHHWS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY
0o0pa3oBaHUI0 KaK yCJIOBUIO YCICIMIHONW mpodeccCuoHanbHOH U
OOIIIECTBEHHOM NIEATETLHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO Y TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU;



e (opmupoBaHHEe YMEHHI M HaBBIKOB Pa3yMHOTO HPHUPOAOINOIH30BAHHUSI,
pa3BUTHE  DKOJIOTUYECKOW  KYyJIbTYpbl, MPUOOpPETEHUE  OIbITa
OO0IIIECTBEHHO-II0JIE3HON DKOJIOTHUYECKOU AESITEILHOCTH.

OOmiee dYMCITO YacoB, TMPEAYCMOTPEHHBIX JJIsi WM3y4CHUS XHUMHUU Ha
yriayOJIeHHOM YpOBHE CpefHero oliero oopa3zoBanus, cocrapisier 204 4acos:
B 10 xmacce — 102 gaca (3 gaca B Hegeno), B 11 kmacce — 102 yaca (3 gaca B
HEJIEITI0).



COILEPKAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMMH.

IIpenmer © 3HaY€HUE OPraHUYECKOM XUMHM, MPEACTABICHUE O
MHOT000pa3uy OPraHUuYECKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIJepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsAHMS. BasleHTHBIE BO3MOXKHOCTH aToMa yriaepoja. XHMHUYECKasl CBA3b B
OPraHMYECKUX COEAMHEHHUSX. Tumbl THOpUIAM3aUM aTOMHBIX OpOuTaNen
yraepoga. Mexanu3Mbl 00pa3oBaHHS KOBAJIGHTHON CBA3M (OOMEHHBIM U
JIOHOPHO-aKLIENTOPHBIN). TUIBI NEpeKpbIBaHUS aTOMHBIX OpOHTajiei, o- u m-
cBsi3u. OnuHapHas, ABOMHAs U TpoiHas CBsA3b. CroOcoOBl pa3pbiBa CBA3CH B
MOJIEKYyJIaX OpraHuueckux BemiecTB. lloHATHe O CBOOOJHOM paauKaie,
HyKJIeopuiie u 3IeKTpodue.

Teopuss cTpoeHHMst opraHudeckux coeauHeHut A.M. bytiepoBa u
COBPEMEHHBIC IIPEACTABICHUS O CTPYKType MOJEKYJI. 3HAYE€HHE TEOPHUH
CTPOEHHUSI OPraHMYECKUX COCIUHEHUU. MONeKyIsipHble U CTPYKTYpHbIE
¢opmynel.  CTpykTypHble (QOpPMYJBbl  Pa3JIMYHBIX BHUJIOB:  pa3BEPHYTasd,
COKpami€HHas, ckenetHasd. M3omepus. Buael wu3zomepuu: CTpyKTypHas,
OPOCTPAHCTBEHHAs. JIEKTPOHHBIE 3(PQGEKTbl B MOJEKYJaX OpPraHUYEeCKUX
COeMHEHNN (MHIYKTUBHBIN U ME30MEPHBIN 2(HEKTHI).

[IpencraBnenue o knaccuuKaluu opraHuyeckux BemiecTB. [loHsTue o
(yHKIIOHATBHON rpyIIe. ['omonorus. I'omonornueckue PALBL.
Cucremarnueckass HOMeHknarypa opranudeckux coenunenuit (IUPAC) wu
TPUBUAJIbHBIC HA3BAHUS OTACIIbHBIX MTPEACTABUTEIICH.

OcoOeHHOCTH U Ki1accU(UKALNS OPraHUYeCKUX peakunid. OKUCIUTENbHO -
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METO/Ibl M3Y4YEHHMsS] BELIECTB U HMX IPEBPAIICHUI:
O3HaKOMJICHHE C oOpasllaMH OPraHWYeCKUX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHI [0 IPEBPALIECHUIO OPraHUYECKUX BELIECTB IIPU HArpeBaHUU
(1aBneHue, oOYrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOZEIEH MOJIEKYII
OpPraHUYECKUX BEILECTB.

YrieBonopoasl.

Ankanbl. ['oMonorudeckuit psiji ankaHoB, oOmias popmyna, HOMEHKIATypa
U HU30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKaHOB,



sp3-ruOpuansanys arOMHBIX OpOUTaledl yriuepoga, G-CBa3b. DUIMYECKHE
CBOICTBA aJIKAHOB.

XWMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHM 3aMELICHUS, W30MEpU3alu,
JNErHIpUPOBaHUsS, TUKIN3ALNH, TMPOIN3a, KpeKruHra, ropenus. [Ipeacrasienue
0 MEXaHU3ME peaKlMi paguKaJIbHOIO 3aMEIEHU.

Haxoxzaenue B mpupojae. CrnocoObl MOy4eHUsI U TPUMEHEHUE aIKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIATypa W  H30MEpHUS.
OCOOEHHOCTH CTPOEHUSI U XUMHUYECKUX CBOMCTB MaJbIX (LIMKJIOMPOIAH,
IUKJIOOyTaH) U OOBIYHBIX (IUKJIONEHTAH, IMKJIOTeKCaH) IIMKIOAIKAHOB.
Crioco6b! moy4eHus ¥ MPUMEHEHHE IUKJIOATKaHOB.

Anxensl.  ['oMmomornueckuit  psigx = ankeHoB,  oOmas  (opmyrna,
HOMEHKJIaTypa. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI
aJIKEHOB, SP>-TUOPHIM3AIMS aTOMHBIX OpOHMTaledl yriepoma, ©- W T-CBS3H.
CtpykTypHas M TreoMeTpuueckas (LHC-TpaHc-) wu3omepus. Dusnueckue
CBOMCTBA QJKEHOB. XWMHMYECKHE CBOMCTBA: PEAKUHUHM IPUCOCIUHEHUS,
3aMEILEHHUS B O-ITOJIOKEHUE IIPU IBOMHOM CBS3H, IIOJIMMEPU3ALIMN U OKUCIICHUS.
[IpaBuio MapkoBHuKoBa. KauecTBeHHbIE peaknuMyW HAa JBOMHYKO CBSI3b.
Crioco0bI oTyyeHus! ¥ NPUMEHEHUE aJTKEHOB.

AJKauEeHBI. Knaccudukarnus aJKaJgueHOB (conpskEHHBIE,
U30JIUPOBaHHbIE, KyMyauposaruvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeguHeHue.
[Tonumepuzanust conpsiKEHHBIX AMEHOB. CrocoObl MOJy4YeHUs U TPUMEHEHUE
AJIKa/IIEHOB.

Ankunbel.  ['oMojornueckudt  psig = ankuHOB, oOmas  dopmya,
HOMEHKJIaTypa W M30MEpHsl. OJIEKTPOHHOE M IIPOCTPAaHCTBEHHOE CTPOCHHE
MOJIEKYJI ~ aJKHHOB, Sp-TUOpUIM3allMs AaTOMHBIX OpOuTane yriaepona.
dusnyeckrue  CBOMCTBA  aJKUHOB. XMMHYECKUME  CBOMCTBA:  PEaKUUU
MPUCOCIUHEHNUA, JUMEpPU3ALMK W TpUMEpH3auuu, okucieHus. KucnorHeie
CBOMCTBA QJIKMHOB, HMMEIOUIMX KOHIIEBYIO TPOHHYIO CBf3b. KauecTBEHHBIE
peaKI Ha TPOHHYIO CBsI3b. CIIOCOOBI OJyYEHUS! U IPUMEHEHUE aJIKUHOB.

ApomMaTthuecKkue yrieBoaopobl (apeHbl). I'oMosornyeckuili psji apeHos,
obmass  ¢opmyna, HOMEHKJIATypa H  HM30MEpHUs.  OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJEKyIbl OeH3ona. Pu3nyueckue CBOKCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKUy 3aMEeLICHHUS
B OEH30JIbHOM KOJIbLIE M YTJIE€BOJOPOJHOM paJUKaje, peakiuu MPUCOCIUHEHNUS,
OKHCJIEHHE TroMoJioroB OeHn3ona. [lpencraBneHne 00 OpUEHTUPYIOIIEM
JIeCTBUM 3aMecTuTenel B OEH30JbHOM KOJbIE Ha MpUMEpEe alKUIbHBIX
pajnKanoB, KAPOOKCHIbHOM, THIPOKCUIIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTM XHMMHYECKUX CBOMCTB cTupoda. llomumepuzanus
ctuposia. CriocoObl NOTYyYEHHs U IPUMEHEHHE apOMaTUUYECKUX YTIIEBOOPOI0B.

[Ipuponusiii  ra3. IlomyrHeie HedTsHble Ta3pl. Hedpts u e
npoucxoxaeHue. KaMeHHblil yronb M MpOAYKTHI €ro nepepadoTku. CrocoObl
nepepaboTku He(dTU: TEPeroHka, KPEeKUHT (TEPMHYECKUH, KAaTaTUTHUYECKHU),
pudopmunr, nuponus. IIponyktel mepepabOTKuM HePTH, UX NPUMEHEHHE B
IPOMBILUIEHHOCTH U B OBITY.

['enetnueckas CBSA3b MEXKAY pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOHBIX YII€BOAOPOAOB. Peakiuu
3aMEILEHUs TajoreHa Ha TUAPOKCOrpyNNy, HUTPOrpynny, LUaHOrPyMmy,
amuHOrpynmy. /[leficTBue Ha TrajJoreHInpou3BOJHBIE BOAHOIO M CIHUPTOBOIO
pactBopa mEnoyn. B3auMoaencTBre TUTAIOr€HAJIKaHOB C MAarHUEM M I[IUHKOM.
[lonsiTHE  ©0  METAUIOOPraHWYECKUX  COeauHEHusAX.  Mcmonb3oBaHue
TaJIOTEHIPOU3BOAHBIX  YTJIEBOJIOPOJOB B OBITY, TEXHHKE W TIPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBPAILCHUN:
u3ydyeHue  (PU3MYECKUX  CBOMCTB  YIVIEBOJOPOAOB  (PacTBOPUMOCTH),
Ka4eCTBEHHBIX PEaKLMi yriIeBOAOPOJOB Pa3IMYHBIX KJIaccoB (0OeciBEeUMBaHHUE
OpOMHOI WJIM MOJHOW BOJbI, pAaCTBOpPA MEpMaHTraHaTa Kajius, B3aUMOJIECHCTBUE
aleTUJeHa C aMMHMa4YHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOE
OoOHapy)XeHHe Yriepoja U BOJOPOAA B OPraHWYECKUX BELIECTBAX, MOIY4YCHUE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, O3HaKOMIIEHHE ¢ KoJulekiusMu «Hedtb» u
«Yrompy, ¢ oOpa3llaMM IUIACTMAcC, KaydyKOB M PE3HUHBI, MOJECIUPOBAHUE
MOJIEKYJ YTJI€BOJIOPOJOB U TaJIOTEHITPOU3BOAHBIX YTIE€BOIOPOIOB.

Kucaopoacoaep:xauue opraHnyecKue coeIMHeHHsl.

[IpenenbHble onHOaTOMHBIE CcUPTHL. CTpOE€HHE MOJEKYN (Ha HpuMepe
METaHola M 3TaHoJyia). ['omosornuyeckuil psn, odwmwas Qopmyna, HU30MeEpHs,
HOMEHKJIaTypa u kiaccuukamus. Duznueckue CBOMCTBA MPeAeIbHBIX
OJTHOATOMHBIX CIIUPTOB. BOmOpOAHBIE CBSA3M MEXIYy MOJIEKYJIAMH CIIHPTOB.
XVMMHMYECKUE CBOMCTBA: PEAKLUUU 3aMEIICHUs, ACTUAPATALNNA, OKHUCIICHHS,
B3aUMOJICCTBUE C OpPraHUYECKMMH M  HEOPraHMYECKUMH  KHCIOTAMH.
KauecTBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL. JleficTBHE 3TaHONA M
METaHoJIa Ha OpraHu3M uenoBeka. CnocoObl TOJy4YEeHUS W TPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie apupsl, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH (PUBHUECKUX
Y XUMHAYECKUX CBOMCTB.

MHoroaToMHbl€ CHOMPTHI — 3THJIEHIVIMKOIb W TIMUEpUH. PU3HYecKue U
XUMUYECKHE  CBOMCTBA:  peaklUMH  3aMEIEHUs,  B3aUMOJECHCTBUE  C



OpPraHMYECKUMU M HEOPraHMYECKUMH KHUCIOTaMH, KaueCTBEHHas peaklHs Ha
MHOroaroMHble  cnupTbl.  llpeacraBienue o0  MexaHU3ME  peakuui
HykJeo(puibHOro 3amenleHud. JleiictTBue Ha opraHu3Mm uyesnoBeka. CrocoOsbl
NOJIy4€HHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHuE MOJEKYJbl, B3aMMHOE BIIMSHHE THAPOKCOTPYNIBI U
O6en3onpHOrO siapa. Gusnueckue croiictBa PpeHosna. OCOOCHHOCTH XUMUYECKHUX
cBoMcTB (peHosa. KauecTBenHble peaknnu Ha (peHon. TokcudHOCTH (peHona.
CnocoObl monyueHus u npuMenenue penona. Genondopmanbaeruinas cMoia.

KapOoHunbHblE COEAMHEHUSI — albJAETUIbl U KETOHBI. JIEKTPOHHOE
CTpoeHHE KapOOHWJIBbHOW Tpymnmbl. ['OMONOrMYecKre psiibl ajibJAETHAOB U
KETOHOB, 0011as opmyia, u3oMepusi U HoMeHkiIarypa. dusnyeckue cBocTBa
QIBJIETUJOB U KETOHOB. XHMHUYECKHME CBOMCTBA aJbJETHJIOB M KETOHOB:
peakuuu npucoequHenus. OKUCIEHNUE albJAeTUI0B, KaYeCTBEHHbIE PEeaKIINU Ha
anbaeruapl. CrocoObl MOMYYEeHHs M MPUMEHEHHE aTIbJETHI0B U KETOHOB.

OMHOOCHOBHBIE TpeaeNbHbIE KapOOHOBBIE KHUCIOTHL. OcobGeHHOCTH
CTPOCHHS MOJIEKYJ] KapOOHOBBIX KHCIOT. M3oMepuss M HOMEHKIATypa.
@u3nyecKre CBOMCTBA OJIHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHUCIOT.
Bopopoausie cBsi3u MeXAy MOJEKyJlIaMu KapOOHOBBIX KHUCIIOT. XHUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaKusl 3Tepru(UKAUU, PEAKLIUU C Y4aCTUEM
yIII€BOJOPOJHOrO paaukana. OCOOCHHOCTU CBOMCTB MYPaBbHUHOW KHUCJIOTHI.

[TonsitTue 0 mNPOM3BOAHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX d(uUpax.
MHoroo6pa3ue kapOOHOBBIX KUCJIOT. OCOOCHHOCTH CBOWMCTB HEMPEACIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenn BhICIIUX KapOOHOBBIX KHUCJIOT:
CTE€apUHOBAsA, NMAJLMUTUHOBASA, OJICMHOBAS, JIUHOIE8AS, JTUHONEHOB8AS KUCIIOTHI.
Crioco06b! moy4eHHs ¥ MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsbl. ['omonorudyeckuit psia, odmas Gopmyna, uzoMepus H
HOMEHKJIarypa. Ouznyeckue U XUMUYECKUE CBOMCTBA: TUAPOJIHN3 B KHUCIOW U
LICIIOYHOU CPELE.

Kupsl. CtpoeHue, GpU3nIecKre 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOIIU3
B KHUCJIOW U IenouyHou cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAECPKAIIUX
OCTaTKH HEMPEICIIbHBIX JKUPHBIX KUCJIOT. JKUpPBI B IPUPOJIE.

MpbUT4 KaK COJTM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEEe JCHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamus yriieBogoB (MOHO-,
IU- W Tonucaxapuibl). MoHocaxapuabl: TUIOKO3a, (PYyKTO3a, TrajakTosa,
pubo3a, ne3okcupudo3a. dusznyeckre CBOWCTBA W HAXOXKJECHUE B MPHUPOJE.
®dorocuHTe3. XHMHUUYECKHE CBOMCTBA TIUIFOKO3bl: PEAKUMM C Y4aCTHUEM
CIIUPTOBBIX M aJBJETUIHON TPYMI, CIUPTOBOE U MOJOYHOKUCIOE OPOXKEHHUE.



[IpumeHeHue TrIIOKO3bI, €€ 3HAYEHUE B KU3HEACITEILHOCTU OpraHu3Ma.
Jucaxapunpl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTaHaBIMBAKOIUME U
HEBOCCTAHaBJIMBAIOIIME aucaxapuanl. ['uaponus3 aqucaxapuaoB. Haxoxaenue B
npupose u npuMmeHenue. llomucaxapuabl: Kpaxmall, TJUKOTEH U IEJLUII0JI03a.
CTpoeHre MaKpoMOJIEKYJ Kpaxmalya, IJIMKOTeHa MU IEJUII0I03bl. DU3NUecKue
CBOMCTBA Kpaxmaja M ILEJUIOI03bl. XUMHYECKME CBOMCTBA Kpaxmaja:
TUJIPOJN3, KAyeCTBEHHAs peakuus C HWOJOM. XHUMHYECKHE CBOWMCTBA
[EJUTIOJIO3bI:  THAPOIN3, TMojdydeHue 23GupoB 1ewmono3bl. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METO/bl M3YUYEHHUS! BEIIECTB U MX MPEBPAIICHUN:
pPacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJACHCTBUE 3TaHONA C
HaTpUEM, OKUCIIEHUE 3THJIOBOIO COUPTA B albJETH] Ha pacKaJEHHOW METHOMN
IIPOBOJIOKE, OKHCJIEHHWE HJTHJIIOBOI'O CIIUpPTa JIUXPOMATOM Kaliusl (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha aJbJCTUJIBI (C
ruapokcuaom  auammuncepebpa(l) u  ruapoxcumom  wmemu(ll)), peaxius
mmnepuHa ¢ rugpokcugom  meau(ll), xumumdeckue cBoMcTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl C THIAPOKCHUIOM
menu(Il), B3aumoeicTBUE Kpaxmaia ¢ MOJIOM, PEIICHHE AKCIIePUMEHTAIbHBIX
3amad no temaM «CrnupTthl U (deHonbs», «KapboHoBble KuciaoThl. COXKHbBIE

aupb.
A3orcoaepikalye opraHu4ecKue coeJMHeHus.
AMHMHBI — OpraHMuYecKHe Mpou3BOJHbIE aMmmuaka. Kriaccudukamms

aMHUHOB: anudaTHYeCKUe W apoMaTU4YeCKue;, IIepBUYHBIC, BTOPHUYHBIC U
TpeTudHbie. CTpoeHHE MOJIeKYJ, obmias (Gopmyia, n3oMepusi, HOMEHKIIATypa U
dbuznyeckue CcBOHCTBA. XUMHUYECKOE CBOWCTBA alu(PaTUYECKUX aMHUHOB:
OCHOBHBIE€ CBOWMCTBA, AJIKWIIMPOBAHUE, B3aUMOJICCTBUE MEPBUYHBIX AMUHOB C
a30THCTON KuciaoTor. Cojin alKUJIIaMMOHHS.

AHWIMH — TpeACTaBUTEIb aMUHOB apoMarudeckoro psga. CrpoeHue
aHWIMHA. B3anmMHOe BIMSHUE Tpynn aTroMOB B MOJEKYJI€ aHWIMHA.
OcoOeHHOCTH XHMMHYECKMX CBOMCTB aHWJWHA. KadecTBeHHBIC pEakIMM Ha
anunuH. CnocoObl MOJMyYeHHUs] M NpPUMEHEHUE anudaTUueCKUX aMHUHOB.
[TonyueHnue aHMIIMHA U3 HUTPOOECH30IA.

Awmunokuciotel. Homenkinarypa u nzomepusd. OTAeNbHBIE PEICTABUTEIIN
O-aMUHOKMCJIOT: TJMUIIMH, ajaHuH. Ousuyeckue CBOMCTBA aMHUHOKMCIOT.
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT Kak aM@OTEpHBIX OpraHUuYECKUX
COCIMHEHUM, peaKlusl MOJUKOHJCHCAIIUU, OOpa3oBaHUE TNENTUIHOW CBSI3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U TUAPOJIU3 MENTUIOB.



benku xak mpupoaHsie noiaumepsl. [lepBudHasi, BTopudHas U TpeTUUHAs
CTpYKTypa OeJIKOB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JEHATYpaIus,
KaueCTBEHHbIC PEAKIIUU Ha OENKU.

DKCIEpUMEHTAJIbHBIE METO/bl M3YUYECHHS! BEIIECTB U MX MPEBpAICHUN:
pacTBopeHre OEIKOB B BOE, JAeHATypalusi OCJIKOB MPU HAarpeBaHUU, IBETHHIC
peakuuu Ha O€NKH, pEeIIeHHE HSKCIEePUMEHTANbHBIX 33Jad [0 TeMaM
«A3oTcoiepKallue  OpraHuvyeckre  coequHeHus’» ©u  «Pacno3HaBaHue
OpPraHUYECKUX COCIUHEHUI».

BbicokomoJieKy IsipHbIe COeIUHEHMS .

OCHOBHbIE TMOHSTUS XUMHUU  BBICOKOMOJIEKYJSIPHBIX  COCAUHEHUM:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOIUMEPU3ALNU, CPEIHSS
MoJsieKyasipHass Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJEKYISPHBIX
COCIMHEHUI — MMOJIUMEPHU3ALMS U MOTUKOHICHCALIHS.

[TonmmmepHbie Marepuansl. [lmactMacchl (MONMMATUIIEH, MOJIUIPONUIIEH,
MOJINBUHWIXJIOPUI, TOJUCTUPOJ, IOJIMMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
nojudTUIeHTepedTanar). Y tunuzanus u nepepaboTka IIacTUKA.

DOnacToMephl:  HaTypaJlbHbIM  KaydyK, CHHTETHYECKHE  KaydyKd
(OyTaMeHOBbIN, XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBL. Pe3nna.

Bonokna: HarypajibHble (XJIOMOK, MIEPCTh, IIENK), HCKYCCTBEHHbIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIPOH U JIaBCaH).

[Tonumepsl CHEUUATILHOTO Ha3HA4YCHUs (tedpion, KeBJap,
AIEKTPONPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble MOJTUMEPHI).

OKCIepUMEHTAIbHBIE METO/bl M3YUYEHUS! BEIIECTB M UX IPEBPACHUN:
O3HaKOMJIEHHE C oOpa3liaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KaydyKOB, pEIICHHE OKCHEPUMEHTAIBHBIX 3a7ad MO0 TEME
«Pacnio3HaBaHue MIacTMAacC U BOJIOKOHY.

Pacuérurle 3amaumn.

Haxoxxnenue MonekynsipHOH (OpMyNbl OPraHUYeCKOrOo COCTUHEHUsS IO
MAacCOBBIM JIOJIAIM DJJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIDHOU (pOPMYJIBI OPraHUYECKOro COEQUHEHUs Mo Mmacce (00bEMY)
MPOJIYKTOB CrOpaHusi, 0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
pEeaKlud W/WUIM WCXOJHBIX BEIIECTB, YCTAHOBIEHHUE CTPYKTYPHOU (POPMYIIbI
OpPraHMYECKOr0 BELIECTBA HA OCHOBE €r0 XMMHYECKUX CBOMCTB WM CHOCOOOB
MOJIYYEHUSA, ONPEICIICHUE JI0JU BbIXOJa MPOAYKTa PEaKIUU OT TEOPETHUYECKHU
BO3MOXXHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanuss MeEXNpeAMETHBIX CBSI3€M NOPU HM3YYCHUM OpPraHUYECKOU
xumMun B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 MHCMOJIb30BAaHUE KakK OOIIMX



€CTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATHUN, MPHUHATHIX B OTAEIHHBIX
peaMeTax €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmuMe ecTecTBEHHO-HAYYHbIE TIOHATHS: SIBJICHHE, HAy4HbIA (akKT,
TUMOTE3a, TEOpUs, 3aKOH, aHaiW3, CHHTE3, KiaccHu(UKaius, HaOIrofeHHe,
U3MEpEeHUE, HIKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHHUE.

®dwusuka: Marepus, aroMm, OJJEKTPOH, TMPOTOH, HEHUTPOH, MOJEKYa,
SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHUE
BEIIEeCTBA, (PM3MUECKUE BEIMYWHBI, SAUHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHUS,
macca.

buonorus: kierka, opraHumsMm, 3KOcHUCTema, Owochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPOQHBIN U reTepoTpOo(HBIA TUIT TUTAHUS, OpOKEHHE,
¢orocuHTe3, IbIXaHWe, OENKU, YIJIEBOABI, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadus: monesHble HCKOMAaEMbIe, TOTUIUBO.

TexHonorusi: mHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO THUTAHUS,
MOIOIIIME CPEJCTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTtaB aTOMHBIX sSA€p. XHUMHUUYECKHH 3jeMeHT. HM30Tomsl.
CtpoeHue >IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUIECKUE
YpPOBHM U TOAYpPOBHU. ATOMHBIE opOutaiu. Knaccudukarus XUMHYECKUX
3JIEMEHTOB (s-, P-, d-, f-a1emenThI). Pacnpenenienue 31eKTPOHOB IO aTOMHBIM
opOuTAIAM. DJEKTPOHHBIE KOH(PUTYpAIllMd aTOMOB D3JIEMEHTOB IEPBOTO—
YeTBEPTOTO MEPUOJIOB B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(HUTYpaIii HOHOB. DJIEKTPOOTPUIIATEITLHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonuyeckas cucreMa XUMHYECKUX
anementoB  J[.M. MenneneeBa. CBA3b NEPUOJUYECKOTO  3aKOHA U
[leppoanveckoi CHUCTEMBI XMMHYECKHX DJIEMEHTOB C COBPEMEHHOM TEOpHEn
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyHnaM U
neprojaM. 3HaueHue nepuoandeckoro 3akona J[.1. Menneneena.

XuMmuueckass CBsI3b. BHAbI XMMHMYECKOW CBS3U: KOBAJICHTHAs, MOHHAs,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30oBaHUsI KOBAJECHTHOM CBSI3U: OOMEHHBIN U
JOHOPHO-aKLENTOPHbIA.  DHepruss W JuuHAa  CcBsi3u.  [lonsipHOCT®,



HANpPaBJICHHOCTh M HACHIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexMOIIEKyIJIApHbIE B3aUMOICUCTBHUSL.

BaneHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JICKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HX TEOMETPUUYECKUM CTpPOCHHEM (Ha mMpuUMepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO MIEPUOAA).

IIpencraBneHne O KOMIUIEKCHBIX cOoeIUHEHUsIX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTeib,  JIMTAHAbL.  3HAYE€HHWE  KOMILIEKCHBIX
coenquHeHuu. [IoHsATHE O KOOPAMHAIMOHHON XMMUH.

BemectBa MONEKYJApPHOTO W HEMOJIEKYJISIPHOTO CTpPOCHUs. TuIb
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucremax. Mctunuble pactBopsl. [Ipencrasienne
0 KOJUTOMAHBIX pacTBOpax. CrocoObl BRIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MaccoBas JOJisl BEIIECTBA B paCTBOpPE, MOJIsIpHAs KOHUEHTpauus. HacellieHHbIe
Y HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHCTannoruaparsl.

Knaccudpukamuss ¥ HOMEHKJIATypa  HEOPTaHMYECKHX  BEIIECTB.
TpuBnanbHbIE Ha3BaHUS OTHCIBHBIX IMPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukaruss  XMMUYECKMX  peakiMii B HEOPraHWYEeCKOW U
OPraHN4YeCKOM XMMHUH. 3aKOH COXPAHECHUSI MACChl BEIIECTB; 3AKOH COXPAaHEHMUS
U TPEBpAICHUS SHEPTrUU NPU XUMHUUYECKUX peakiusx. TersoBbie 3(D(PeKTs
XUMHUYECKUX peakui. TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHMYECKOW peaklnu, €€ 3aBUCHUMOCTb OT Pa3IMYHbIX
daktopoB. ['oMoreHHbIC U TE€TEpOreHHbIE peakiuu. Karanus u karamu3aTtopsl.

OOpatumMble U HeEoOpaTHUMble peaklUu. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumumyeckoro paBHoBecusa. DaKTOpbI, BIUSIONIME HA MOJOKEHHE
XUMHUYECKOTO PABHOBECHUA: TEMIIEPATYPA, TABICHUE U KOHLIEHTPALH BELIECTB,
ydgacTtByromux B peakuuu. [Ipunuun Jle [larense.

OnekTponuTudeckas auccoruanus. CUiibHbIe U CIA0bIe 3JIEKTPOJIUTHI.
Crenenp gucconmanuu. Cpena BOJHBIX pacTBOPOB: KUCIOTHAsl, HEUTpalbHAas,
menoyHas. Bopoponueii mokazarens (pH) pactBopa. I'maponus  coseid.
Peakiium nonHoro oomMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTEneHb OKHCIICHHUS.
Okucnurenb M BOCCTAaHOBUTENB. [IpoleCChl OKMCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKHCIMTENIN U BOCCTAHOBHUTENM. MeETo 3JEKTpOHHOro OajaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

DKCNEPUMEHTANIBHBIE METOABl M3YYECHHUS BEIIECTB M WX MPEBPALICHUI:
pPa3lIOKEHUE TMEPOKCHIA BOAOPOAA B IPUCYTCTBUHU KATAIM3ATOPA, MOAEIU
KPUCTAJUIMYECKUX  PEIIETOK, TMPOBEJAECHUE pPEaKkIuid HOHHOro OOMeHa,



OMpeJIeTICHUE CPEebl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUCHHUE BIUSHUS
pa3IuYHbIX (HAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIUH U TOJOKEHUE
XUMUYECKOTO PaBHOBECHS.

Heopranuueckasi xummus.

ITonoxxenne HemeraiuioB B llepuoandeckoir cucremMe XUMHYECKUX
sanemenToB J[.M. MengeneeBa M OCOOCHHOCTM CTPOEHHSI HMX aTOMOB.
@u3NYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha IMpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

Bonopon. Ilonyuenue, puznueckne 1 XMMUYECKUE CBOMCTBA: PEAKIIMU C
MeTaJUlaMd M HEMETaulaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. [ WApuUIIBL.
TorIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxxaenne B mpupoze, crocoObl MOJydeHusl, PU3nIecKue u
XUMHUYECKUE CBOMCTBA. ["anoreHoBOIOPOBL. Baxueimue
KHUCIIOPOACOJAEPKAILIME  COEIMHEHHsT  rajoreHoB.  JlaboparopHele U
MIPOMBIILJIEHHBIE CITOCOOBI MOTYy4YEHHS TAIOreHOB. [[puMeHeHue rajioreHoB U ux
COCIMHECHUM.

Kucnopon, o30H. JIabopaTopHbie U MPOMBIILICHHBIE CITOCOOBI MOTYyYEHUS
KHuCIoposia. PU3NYECKUE U XUMUYECKUE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCHUIIBI U IEPOKCHUIBI.

Cepa. HaxoxzaeHue B OpUpOJE, CIOCOOBI MOJMydeHUs, (PU3HUECKUE HU
xumudeckue cBoictBa. CepoBomopon, cyiabbuasl. Oxcupn cepbi(IV), oxcup
cepbl(VI). CepHucrass 1 cepHasi KUCIOThI U UX coiu. OCOOCHHOCTH CBOMCTB
CEepHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. Haxoxaenuwe B mpupoje, CrnocoObl MONMydyeHus, (u3nyeckue u
XUMHAYECKUE CBOMCTBA. AMMMAK, HUTpUAbl. OKcuapl a3zora. A30THUCTas H
a30THas KUCIOTHI U UX coimd. OCOOEHHOCTH CBOWMCTB a30THOW KHCIOTHI.
[IpumeHeHue a30Ta ¥ ero CoOeIMHEHUN. A30THBIE Y100pEeHHUS.

®ochop. Haxoxnenue B mpupojme, CrocoObl MoiaydeHus, pusudeckue u
xumudeckue cBoiictBa. @ochunbr u bochun. Oxcunsl pochopa, dpochopHas
kuciota u e€ comu. Ilpumenenue docdopa u ero coegunenuit. dochopHbIe
y100peHus.

VYriepon, HaxoXJIeHHWE B TMpUpOJie. AJUIOTPOINHbIE MOAU(UKAIIY.
Ouznyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Oxcup yraepona(ll), okcun yrnepona(IV), yronbpHas kuciora u eé
cosu. AKTUBHPOBAHHBIN Yrojb, aacopouus. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IprMeHeHHre MPOCThIX BENMIECTB, OOPA30BAHHBIX YTIEPOJIOM, U
€ro COCAMHEHNN.



Kpemuunii. Haxoxenue B npupoje, cnocoObl MoMydeHus, (pu3ndecKkue u
xumudeckue cBorctBa. Okcun kpemHusi(IV), kpemHueBass KUCIOTa, CUIMKATHI.
[Ipumenenne kpeMHMS M ero coenauHeHud. CTEKNO, €ro MOJydeHHE, BHUIBI
CTEKJIa.

ITonoxxenne wmeraiuioB B llepuoguueckon CHUCTEME  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00O0JIOYEK aTOMOB
metayuioB. O6mue usnueckue cBoiictBa MetamuioB. [IpuMeHnenrne MeTaioB B
ObITy U TexHuke. CIiaBbl METaIOB.

DNIEKTPOXUMHUUCCKUNA PpsAl HanmpsbkeHu MeTauioB. OOIue CcrocoObl
ITOJTyYEHUS METAJIOB: TUAPOMETAILTYPIUs, MMUPOMETAILTYPI s,
anekTpoMeramtyprus. Ilonarue o koppo3uu MetauioB. CrnocoObl 3alIUThl OT
KOpPPO3UHU.

O6mas xapakrepuctuka MetauioB [A-rpynmnsl Ilepuoanueckoi cuctemsl
XUMUYECKUX OJJeMeHTOB. Hatpuii w kanmuii: mnonydeHue, (QU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUN.

O6mas xapakrepuctuka MetamuioB IIA-rpynmnel [leprnoauyeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuid W KajdblUM: MoiaydeHue, (U3UYecKHe Hu
XUMHUYECKUE CBOWCTBA, INPUMEHEHHUE IIPOCTHIX BEIIECTB U HUX COCAUHEHUU.
XKéctkocTh BOABI M CTOCOOBI €€ yCTpaHEHUS!.

ATIOMMHMI: TIONlydeHUe, (HU3MYecKue U XUMHUYECKHE CBOWCTBA,
IPUMEHEHHUE MPOCTOr0 BEIECTBA M €ro coeAuHeHu. AM(pOTepHbIe CBOMCTBA
OKCH/JIa ¥ TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucThKa MeETaIOB Mo0ouHbIX mnoarpynm (b-rpyrmm)
[Tepnoguueckoit CUCTEMBI XMMHUYECKHX 3JIEMEHTOB.

@u3nuecKue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHHnl. OKCHIbI
u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpoMatsl, UX
OKHCIIUTEIbHBIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

OuU3NYECKNEe YW XMMHUYECKHE CBOMCTBA MapraHia M €ro COEIMHEHHU.
Baxmneiimue coequnenus wmapranua(ll), mapranma(IV), wmapranma(VIl) wu
mapranua( VII). [lepmanranar kanusi, ero OKMUCIUTEIbHbBIE CBOWCTBA.

@u3nuecKkne M XUMUYECKHE CBOMCTBA JKEll€3a U €ro COEIUHECHUM.
Oxcunpl, rugpokcunbl u comu kenesa(ll) wu sxenmeza(lll). Ilomydenue wu
IIPUMEHEHUE XKENE3a U €ro CIUIABOB.

DU3NYECKUE U XUMHUYECKUE CBOMCTBA Meau U €€ coequHeHni. [lonydyenue
Y IIPUMEHEHUE MEJIN U €€ COETMHEHN.

[uuk: nomydeHue, pU3MYECKUe M XMMHUYECKHE CBOMCTBa. AMdoTepHbIe
CBOMCTBA OKCHJA M TUAPOKCHUIA LHWHKA, THAPOKCOKOMIUIEKCHI IIHHKA.
[IpuMeHeHnE HUHKA U €r0 COEUHEHUM.



DKCIepUMEHTAIbHBIE METO/bl M3YUYECHHS! BEIIECTB U MX MPEBpAICHUM:
u3ydeHre oOpaslioB HEMETaUIOB, ropeHue cepul, dhocdopa, xene3a, MarHus B
KHUCJIOpOJIe, M3Yy4YeHUE KOJUIeKIUH «MeTalibl M CIUIaBbl», B3aWMOJICHCTBHUE
MICJIOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB ¢  BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPUATIOB), B3aMMOJCHCTBUE IIMHKA M JKele3a ¢
pacTBOpamMu KHCJIOT W IIEJOYel, KaueCTBEHHBIC PEaKIMd Ha HEOPraHUYeCKue
AHUOHBI, KaTUOH BOJOPOJAa W KATUOHBI METAJLUIOB, B3aWMOJICHCTBHE
TUPOKCUIOB AIFOMUHUS W IIMHKA C paCTBOPAMU KHUCJIOT U ILIEJI0YEH, perieHre
AKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «l ajmorens», «Cepa U €€ COeTUHEHUS Y,
«A3or u (dochop m ux coemuHeHUs», «MeTATBl TJIABHBIX MOATPYIID,
«Mertasibl TOOOYHBIX TTOATPYIID.

XUMUS U KU3Hb.

Ponp xumum B 00€cleueHUH YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA.
[TonaTrie 0 Hay4YyHBIX METOJAX I[IO3HAHUS W METOAOJIOTUUM HAyYHOI'O
HCCIIEOBAHUSI. Hayunesie = mpuHUOMOBI  OpraHu3alvuu XUMHYECKOTO
npou3BojicTBa. [IpoMbIlIEeHHBIE CIOCOOBI TOJNYUYEHHS BAKHEUINUX BEUIECTB
(Ha mnOpuMepe TMPOU3BOACTBA aMMHMAKA, CEPHOM KHUCIOTBI, METAHOJA).
[IpoMblITUIeHHBIE CTIOCOOBI TMOMYYEHUS! METAJJIOB W CIIAaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIoIIe cpeabl U €ro TMocieAcTBUA. Poib Xumuu B
00€eCTeueHU N IHEPreTUIECKON 0€30MTacCHOCTH.

Xumuss # 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. IlpaBuia
UCIIOJIb30BaHUSl JIGKQPCTBEHHBIX IMpernapaTtoB. Pojib XuUMUKM B  pa3BUTUU
MEJIULIHBI.

XuUMUS MUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Pojib XuMuu B
oOecrneyeHnH ITHIIEBON O€30IMaCHOCTH.

Kocmernueckne u mapdromeprsie cpenactBa. beitoBas xumus. [lpaBwmma
0€30MacHOro0 KCMOJIb30BaHUS MPEMapaToOB OBITOBOM XMMHUHM B TOBCEIHEBHOMU
KU3ZHHU.

XuMHuAg B CTPOUTEIBCTBE: BAXKHEUIINWE CTPOUTENIBHBIE MAaTEpPHUAIIbI
(emMeHT, OeToH).

XuMHSI B CEIBCKOM XO35iMcTBEe. OpraHu4eckue W MUHEPAIbHBIE
yI00peHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUaJIbl, KPACKHU, CTEKJIO, KEpaMHUKa.
Marepuansl 11 3JIeKTpOHUKUA. HanoTexHonorum.

Pacuérnrble 3amaun.

Pacuértsl: Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIECTBA, MAcCce MM O0BEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BbEMA, KOIMMYECTBA BEUIECTBAa) MPOAYKTOB PEAKIMU, €CIU OJHO M3



BEIIIECTB UMEET MPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakluu, €ciii OJHO W3 BEUIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM pPacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOIM W MOJISIPHOU
KOHIICHTPAILIMM BEILIECTBA B PACTBOPE, JOJU BBIXOAA MPOAYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbI€ CBSI3H.

Peanuzanus MEXNpeAMETHBIX CBSI3CM TMPU  HM3ydyeHUHU OOmIeH W
HeopraHuuecko xumuu B 11 Kiacce OCyIIECTBISIETCA Yepe3 HUCMOIb30BaHUE
KaKk OOIIMUX E€CTECTBEHHO-HAYYHBIX IMOHSATHUM, TaK M TOHSTHH, MPUHATHIX B
OTJIEJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mMe ecTecTBEHHO-HAYYHBbIE€ TIOHSTHS: SBJICHHE, HAy4HbIA (akKT,
TUIOTE3a, TEOpHWs, 3aKOH, aHajN3, CHUHTE3, KiacCHU(UKAIMs, MEePHOTUIHOCTD,
Ha0JII0/ICHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIb, MOJICIMPOBAHHUE.

®usuka: Marepus, MHUKPOMHUP, MaKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbl, PAJUOAKTUBHOCTh, MOJEKYJA, JHEPreTUYEeCKUui
ypOBEHb, BEIECTBO, TeNO, OO0BEM, arperarHoe COCTOSHHE BEIIECTBA,
uJeanbHbId Ta3, (U3NYecKue BEJIUYUHBI, EIUHMIIBI H3MEPEHUs, CKOPOCTb,
SHEprus, Macca.

buonorus: kierka, opraHusM, 3KOcuUcTeMa, Ouocdepa, MeTadbOIU3M,
MaKpoO- U MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIEBOJbl, HYKJICHHOBBIE KUCJIOTHI,
(bepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJbI, TOJIE3HbIE HCKOMAeMEbIE,
TOIUIMBO, PECYPCHI.

Texuomorus: XUMUYECKast MPOMBIIIJIEHHOCT, METAJLTyprus,
CTPOUTEIIbHBIE MATEPUAIIbI, CEJIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MUIIEBAs
MPOMBITIUIEHHOCTh,  (hapMarieBTUYECKass IMPOMBIIUICHHOCTh, TPOU3BOJICTBO
KOCMETHYECKUX IMPENnapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpUATIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMDLI 11O
XM HA VIJIYVBJIEHHOM VYPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJXOAOM B CTPYKTYpeE
JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpenMeTa «XUMHS» Ha YPOBHE CPEIHETO
obmiero o0Opa30oBaHMs BbIACJIEHBI CJEIYIOIIME COCTABISIOLUIME: OCO3HAHME
00YyJarolmMUMHUC POCCUMCKON TPaKIaHCKONW HWJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHUIO,  CAMOCTOSITEIBHOCTA M CaMOOIPEACNICHUIO;  HAJM4Yue
MOTHBAlUM K OOY4YEHHMIO; TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS NPUHATBIMM B OOIIECTBE TMpaBWJIaMH U HOpPMamu
MOBEJICHUS; HAINYUE MTPABOCO3HAHUS, SKOJIOTMUECKON KYIbTYPBI; CIOCOOHOCTD
CTaBUTh LEIH U CTPOUTD >KU3HEHHBIC IJIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUSI TMpeaMeTa «XUMHUS» OTPaKaroT
c(OpPMUPOBAHHOCTH OIBITA TMO3HABATEIHHOW M MPAKTUYECKOW EATEIbHOCTH
00y4aroUMXxcs B MPOLECCE peann3alii 00pa30BaTeIbHOMN 1€ATEIbHOCTH.

JIM4HOCTHBIE pE3YyJIbTAaThl OCBOEHUS TMpenMeTa «XHUMHs» OTPaxaroT
c(hOpMUPOBAHHOCTh OMNBITA TO3HABATEIHHOM M TMPAKTUYECKOW JeATEIbHOCTU
oOyyJaromumxcs B MPoIEecce peain3anur 00pa3oBaTeIbHON NEATeIbHOCTH, B TOM
YHCIie B YaCTH:

1) rpaaaHCKOr0 BOCTIMTAHNS

OCO3HAHUS OOYyJArOMIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMIOPSIKY;

MPEJICTABIICHUS O COIMAIbHBIX HOpMax M MpPaBWIIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIbHOCTH MpPHU CO3JaHUU
y4e0OHBIX TPOEKTOB, PELICHUN YU€OHBIX U MO3HABATEIbHBIX 33724, BHIMOJTHEHUH
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) NaTpUOTHYECKOr 0 BOCTIUTAHMA:

LEHHOCTHOTO OTHOUIEHMSI K HCTOPHUUYECKOMY M HAaydyHOMY HaCJIEIUIO
OTECUECCTBEHHOM XMMUU;

YBOXEHHUSI K TMPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO
MPWIOKEHUS] XUMHUU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT



JUINTEIbHBIX HAOMIOAEHUNM, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSTHHOTO TPyJia YYEHBIX U MTPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e  UHQOpMaUMU O  TEPEeNOBBIX  JOCTHKEHUSX  COBPEMEHHOMU
OTE€YECTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEACHUS;

CIIOCOOHOCTM  OLICHMBATh CHUTYallMW, CBSI3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYICh HA MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX W TMPABOBBIX HOPM M C Y4YETOM OCO3HAHHS
MOCIEACTBUM MOCTYIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAaHUS LEHHOCTEH 370pOBOrO M 0e30MacHOro o0pasza JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOIO OTHOIICHUS K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

COOMIOZICHUST TIpaBUJI 0€30MacHOro OOpallieHus C BEIleCTBaMH B OBITY,
NIOBCEHEBHOW )KU3HH, B TPYIOBOU IEATEIBHOCTH;

MOHUMAHUSl IIEHHOCTU TMPaBWJI WHIUBUAYAJbHOIO M KOJUIEKTUBHOI'O
0€30MacHOr0 TOBEACHHUS B CUTYalMsIX, YIPOXAIOIIUX 3I0POBBI0 U JKU3HH
JIFOICH

OCO3HAHMSI  TIOCJIEACTBUA W HENPHUSATHUS  BPEIHBIX  MPUBBIYCK
(ynorpe06eHus anKoroJis, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  Yy4€OHO-HMCCIIEA0BATEIbCKOMN
NEeSTENbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM U APYIMX BHIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJILHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHIO Mpodecchuil pa3nuyHOro poja, B
TOM YUCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBOXEHUS K TpyAy, JOASIM Tpyla U pe3ylbratam TPYyJIO0BOU
NEeATENbHOCTH;

FOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY WMHAMBUIYAIBHOM TpPAaCKTOPUU
oOpasoBaHus, Oyayield npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IUJTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB
U TIOTpeOHOCTEH OOIIIECTBA;



6) PK0JIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKH 11e71IeCO00pa3HOro OTHOIICHHS K MPHUPOAC KaK HCTOUHHKY
CYILIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJ00ATLHOTO XapaKTepa AKOJOTUUYECKUX MpOoOJieM, BIUSHUSI
SKOHOMHMYECKHUX MPOIECCOB HA COCTOSHUE MPUPOIHON U COLIMAITIBHOU CPEbI;

OCO3HAaHHUS HEOOXOAMMOCTH HCIOJB30BaHUS HJOCTHKECHHN XUMHUU JIJIS
pEIICHUS BOIPOCOB PALMOHAIBLHOTO TTPUPOI0TOIB30BAHUS;

AKTUBHOTO HENPUSTHUS JCUCTBUM, NPUHOCAIIMX BpEH OKpYKaroUIen
IPUPOSHOMN cpejie, YMEHHSI IPOrHO3UPOBATh HEOJIArONPHUSATHBIC IKOJIOTUUECKUE
MOCIEACTBUSA NPEANTPUHUMAEMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKUS  PA3BUTOTO  HKOJOTMYECKOTO  MBIIIJIEHUS, JKOJOTMYECKOU
KYJIbTYpbI, OIbITa AEATEIBHOCTH HKOJOTMYECKOW HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCA UMHU B ITO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAILHOMN
MPAKTUKE, CIIOCOOHOCTM W YMEHUS aKTHBHO TIPOTHUBOCTOSITH HACOJIOTHHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOIIECTBEHHOMN MPaKTHKH;

MOHUMAaHUsl CHeuuPUK XUMHHM KakK HayKd, OCO3HAaHHMS €€ pOoiau B
GbOopMHUPOBAaHUHN PALIMOHATBLHOTO HAYYHOTO MBIILJICHHS, CO3aHUU 1IETOCTHOTO
IPEICTaBICHUS 00 OKPY)KAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI M YCIIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M peIlIeHUU MTPOoOJIeM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS;

yOSXKJIEHHOCTM B OCOOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOMN
UUBUJIM3AIMA: B €€ TYMAHUCTHUYECKOW HAINpaBJICHHOCTH W BAXKHOM pOJIU B
CO3TaHMHM HOBOW 0a3bl MaTepUabHON KYJIBTYPhI, B PEHICHUH TI00ATBHBIX
poOJIeM YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM ©  DKOJOTHYECKOM O€30MMacHOCTH, B Pa3BUTHU  MEAUIMHBI,
00ecTeueHUH YCIOBUH YCIICIIHOTO TPYy/a U SKOJIOTHYECKU KOM(POPTHOH >KU3HU
Ka)XJI0ro 4jieHa oOIecTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHMS, HCIOJB3YeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh TMOJIy4aeMble 3HAHUS JUIsl aHaldu3a U OOBSICHEHUS SIBIICHUM
OKPYKAIOIIET0 MHpPAa W MPOUCXOAAIIMNX B HEM HM3MEHCHUM, YMEHWS J€JIaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAay4yHbIX (DAaKTOB U HUMEIOIIUXCS
JAHHBIX C LIEJIbIO MOJYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XWMHYCCKHE 3HAHUS IS
penieHus npooJieM B PeaIbHBIX KU3HEHHBIX CUTYAITUsIX;



MHTEpeca K TIO3HAHUIO, UCCIIEI0BATENIbCKOM AEITeIbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTHBHOMY TIOJYYCHHWIO HOBBIX 3HAHHWM IO XWMHH B
COOTBETCTBUH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K  OCOOCHHOCTAM  Tpyda B pasiuyHBIX  cepax
npodeccuoHanbHOM AeSTEILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHMS MPOrpPaMMbl MO0 XUMUHM Ha
YPOBHE CpeJIHEero 00111ero 00pa3oBaHus BKIOYAIOT:

3HauYMMble s (OPMUPOBAHUS ~ MHUPOBO33PEHHUS  OOYUYaIOIIHUXCS
MEXIUCIUTUTMHAPHBIC (MexXTpeIMEeTHBIC) oOlIlleHayIHbIC TTOHSATHS,
OTpaKaroIIue IMEIOCTHOCTh HAYYHOW KApTHHBI MHUpa W CHElUu(UKYy METOI0B
MO3HAHMS, MCIOJB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIIeCTBO,
SHEprusi, sIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJIOJICHUE, H3MEpPEHUeE,
AKCIEPUMEHT U JIpyTHue);

YHUBEPCAIIbHBIE y4eOHbIe JNEUCTBUSA (mo3HaBaTeIbHBIE,
KOMMYHHUKATUBHbBIC, PETYJISTUBHBIE), oOecrneunBapmme (HopMupoBaHue
(G YHKIIMOHAIBHOM TPaMOTHOCTH U COIMATbHON KOMIIETEHIIUU O0yUYarOIINXCs;

CITOCOOHOCTH o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXKIUCLIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA U  YHUBEpPCAJbHBIC
yueOHbIe JEHCTBUS B MMO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbie pe3yJbTaThl OTPAXKaIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  T1O3HABaTEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJIATHBHBIMU
JIEUCTBUSAMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

1) 6a3oBbIE JJOrHYeCKHE A€M CTBUS:

CaMOCTOSITEIbHO  (pOpMyIMpOBaTH MW  aKTYaJU3UPOBATh  IPOOJIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

ONpEeNENATh LEeNu ACATEIbHOCTH, 3aJaBas MmapaMmeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C TIOCTaBJICHHBIMU
ICIISIMH;

HCIIOJIb30BaTh MPHW OCBOCHUHW 3HAHWMN MPUEMBI JIOTUUECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIC MPU3HAKKU MOHITUN W YCTAHABJIMBATh WX B3aHMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIONINE TTOHSATHUS 1JI1 OOBSICHEHHS OTACIbHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKaMU BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJIMBAaTh MNPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIY H3y4yaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PpACCYXKACHUA (MHAYKTHUBHBIC, JACAYKTHUBHBIC, 10
AQHAJIOTHHU), BBISIBIIATH 3aKOHOMEPHOCTU U MPOTHUBOPEYMS B PacCMaTpPUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIFOUCHUS;

NPUMEHITh B  MPOILECCE I[MO3HAHUA  UCIOJb3yEeMble B  XUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIEIH, MPEOOpPa3oBbIBATH  MOJCIbHBIC
NpEACTaBICHUSI — XUMHYECKHA 3HAK (CUMBOJI) »JJIEMEHTa, XHUMUYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOM pEaKIMU — TPU PEHICHUU YIeOHBIX
MO3HABATEIbHBIX U TMPAKTUYECKUX 337a4, MPUMEHITh Ha3BaHHBIC MOJCIIbHBIC
MIPEACTABIICHUSI JIJI BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
U XUMHYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeN0BaATEIbCKUE 1eHUCTBUS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMHYECKUX
peaKiui;

dbopmynupoBaTh 1€MW 3aJadd  UCCJECJAOBAHUS, UCIOJIb30BaTh
MOCTAaBJICHHBIE M CaMOCTOSTEIIbHO C(HOPMYIMPOBAHHBIC BOIPOCHI B KAa4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (GOPMHUPOBAHUSI TUIIOTE3BI 1O TTPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUI;

BIIQJICTh HAaBBIKAMHM CaMOCTOSITEJILHOTO TUTAHUPOBAHUS U TIPOBEICHUS
YUYCHHYECKUX JKCIIEPUMEHTOB, COBEPIIECHCTBOBaTh yMEHHUs HaOM0AaTh 3a
XOJIOM  TIpollecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBaTh 0000IIEHHWS W BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB HUCCICIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOM MCCIEAOBATEIbCKOM M IMPOEKTHOM
NEeATENILHOCTH, MPOSIBISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHUS.

3) pa6ora ¢ uaopmaumeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGOpMaUU (HAYIHO-
NOMyJisIipHas JUTEepaTypa XUMHUYECKOrO COACp)KaHUs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTEpHETA), aHaTM3UPOBaTh HHPOPMAITUIO PA3IMYHBIX BUIOB U (Hopm



MpPEICTaBICHUSA,  KPUTHYECKH  OICHMBaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTb;

(dbopMyIupOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/BI IIPH MOUCKE U
orbope wuHPopMaIuu, HEOOXOJUMOWM JJisi BBIMIOJIHEHUS Y4YE€OHBIX 3aj1ad
OIPEEIEHHOrO TUIIA;

npUOOpETaTh OMBIT MCHOIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMpAaTh ONTUMATIBHYIO (OpMY TMpenCTaBICHHS
uH(popMaLK (CXeMbI, rpapuKu, TUarpaMMbl, TAOJIULbI, PUCYHKH U APYTHUE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa Mpu padore ¢
XMMHMUYECKON HH(pOpMaluel: MNPUMEHATh MEXIpPEAMETHbIE ((pU3NYECKuEe U
MaTeMaTHYeCKUe) 3HaKM W CHUMBOJBL,  (Qopmynbl,  abOpeBHATYpHI,
HOMEHKJIATYpY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHHKaTI/IBH])Ie YHUBEpPCA/IBHBIC yqeﬁﬂme )]CﬁCTBPIH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOI TEMBbI B X0/ AUAI0ra
W/WJM TUCKYCCUU, BBICKA3bIBaTh HIeU, (POPMYTUPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHUS NPEITI0KEHHOMN 3a/1a4u;

BBICTYNATh C MPE3EHTAUMENd pe3yJIbTaTOB NO3HABATEIbHON AEATEIbHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH
BBIMIOJTHEHUM  XMMHUYECKOTO JKCIEPUMEHTa, MPAKTHUYECKOW pPadOThl IO
UCCJIEIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PeasiM3alli y4eOHOTO MPOEKTa,
U (QOopMyIHpOBaTh BBIBOJABI IO pE3yJibTaTaM IMPOBEAEHHBIX HCCIETOBAHUMN
MyTEM COTJIACOBAHUS MO3UIIUNA B X0J1€ 00CYX IEHUS 1 0OMEHA MHEHUSIMHU.

PeI‘yJ'lSITI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATENIFHO TUIAHUPOBATh W OCYLIECTBJISTH CBOIO TO3HABATEIHHYIO
JeSITENbHOCT, OMpeneisas e€ I1eld U 3aJadyd, KOHTPOJUPOBATh U 1O MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpEIJiaraéMblii ajJropuTM JCUCTBUIN Mpu
BBITIOJIHCHUU YYE€OHBIX W MCCIIECIOBATEIbCKUX 3ajlad, BBIOMpaTh HauOoliee
3¢ (deKTUBHBIN CIOCO0 MX pPEUIeHHs] ¢ Y4ETOM IMOJYYEHHs HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYCCKHX PEAKITUSX;



OCYIIECTBJIATh CAMOKOHTPOJIb JIESITEILHOCTH Ha OCHOBE CamMoOaHalIu3a U
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pe3yibTaThl OCBOCHUS TPOTPaMMBI [0 XUMHH Ha
yriyOJIEHHOM YpOBHE Ha YPOBHE CPEIHEro OO0Iero o0pa3oBaHUs BKIIIOYAIOT
cnerupuyeckue s yaeOHOro npeamMera « XuMush HaydHbIE 3HAHUSI, YMEHUS U
CIOCOOBI ICHCTBHUH 10 OCBOCHHIO, MHTEPIPETAIIUHA ¥ TIPEOOPa30BaHUIO 3HAHUM,
BUJIBI IEITEILHOCTH TI0 MOJYYE€HHUIO HOBOTO 3HAHUS M MIPUMEHEHUIO 3HAHUU B
Pa3NIMYHBIX YUEOHBIX CUTYAIlUsX, & TAKKE B PEATIbHBIX KU3HEHHBIX CUTYAIHsIX,
CBSI3aHHBIX C XWMHEH. B mporpamMme MO XHMHH TPEIMETHBIE PE3yJIbTaTh
MIPEICTABJICHBI TI0 TOJIaM U3y4YEHUSI.

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUs Kypca «OpraHudeckas XAMHs)
OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAYEHHH OPraHUYECKOU
XMUMHH B CUCTEME E€CTECTBEHHBIX HAYK U €€ POJM B 00ECIEUEHUN YCTOMYMBOIO
pPa3BUTHSI YEJIOBEUECTBA B PELICHUU MPOOJIEM HKOJIOTMYECKOM, SHEPreTUYECKON
U TUIieBod O€30MacHOCTH, B PAa3BUTHM MEAMIMHBI, CO3JaHUU HOBBIX
MaTepHaiOB, HOBBIX HMCTOYHUKOB JHEPruM, B OOECHEUYEHHH PAlUOHAIBLHOIO
IPUPOIONOJIb30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YelioBeKa, a TakKKe 3KOJIOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELIE;

BIIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAaHMM, KOTOpas  BKJIIOYAcCT:
OCHOBOIIOJIArarolMe TIOHATHS — XHUMHYECKMM DJJIEMEHT, aroM, sapo H
DJIEKTPOHHAsE 000JI0YKa aroma, s-, P-, d-aToMHBIE OpOWUTAIM, OCHOBHOE W
BO30Y)XIEHHOE COCTOSIHUS aToMa, TMOpUau3alus aTOMHBIX OpOuTaneil, HOoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTEIEHb OKHUCIICHHS,
XMMHYECKas CBS3b, MOJb, MOJISIDHAs Macca, MOJIIPHBIA O0BEM, YIIIepOTHBIH
CKeleT, (YyHKUMOHAJIbHAS TPyINIa, paaudKal, CTPYKTYpHble (opMyIbl
(pa3BEpHYThIE, COKpAILEHHbIE, CKEJIETHBIE), HW30MEpPUS CTPYKTypHas U
MIPOCTPAHCTBEHHAs (FEOMETPUYECKAsl, ONTUYECKAs), ©U30MEPBI, TOMOJIOTUYECKUIA
psl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpXKAIUE OpPraHuYECKue
COCIMHEHUSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS; TEOpUHU, 3aKOoHbl (mepuoamveckuii 3akoH J[. M. Menneneena,
TEOpHsI CTPOEHUS OpraHndecKux BemecTB A. M. byrnepoBa, 3aK0H cOXpaHeHUs
Macchl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIUU MPU XUMUYECKUX



peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUs NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SIBJICHUMW; TPEACTABICHHS O MEXaHHU3Max
XUMUYECKUX peaxkuuid, TEPMOJNHAMHYECKUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX MX IPOTEKaHWs, O B3aUMHOM BIIMSIHUM aTOMOB WM TPYII
aTOMOB B MOJIEKYyJIaX (MHAYKTUBHBIA U ME30MEPHBIN 3(PPEKThI, OpueHTaHTHI [ 1
Il pona); daxromornueckue CBEAEHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUU H
0€30MacHOM HCIOJIb30BAHUN BAXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKON  JEATEIbHOCTH YeJIOBEKa, OOIIMX HAay4YHBIX MPUHIHUIIAX
XUMUYECKOTO NPOM3BOJCTBA (HAa MpUMEpe MPOU3BOJACTBA  METAHOIA,
nepepadoTku HeTH);

Cc(OPMUPOBAHHOCTHh YMEHUI: BBISBIATH XapaKT€pHbIEC MPU3HAKU TOHATHUH,
YCTaHABJIMBATh MX B3aHMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILWE IOHSITHUS
P OIMCAaHUU COCTAaBa, CTPOEHUS U CBOICTB OPraHUYECKUX COECUHEHU;

c(OPMUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUJISl COCTABIICHUS MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMys
OpPraHUYECKHUX BEILECTB;

COCTaBJISITb yYPAaBHEHMSI XUMUYECKHX pEaKIUHd M PaCKpbIBaTh HUX
CYLIHOCTb:  OKHCJIHUTEJIbHO-BOCCTAHOBUTENIbHBIX  PEAKIMI  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOI0 OajlaHCca 3TUX PEaKIMM, peakiuil HOHHOro oOMeHa
NyTEM COCTaBJICHUS X MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ  OpraHMYeCKMX  BEIIECTB  JUISA
WUTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

C()OPMUPOBAHHOCTb  YMEHMIA: YCTaHABJIMBATh IIPUHAJIEKHOCTD
M3YYEHHBIX OpPraHMYECKUX BEUIECTB [0 MX COCTaBy U CTPOCHHIO K
OIpeNeIEHHOMY KJIAcCy/TpylIe COEIWHEHWH, JaBaTb MM Ha3BaHUSA IO
cucrematnueckoii Homenkiarype (IUPAC) w mnpuBoauTh TpUBUAIbHBIC
Ha3BaHUS NIl OTJEJbHBIX IPEICTAaBUTENEH OPraHMYECKUX BEILIECTB (ITUJIEH,
alleTUJICH, TONYOJ, TJHULEPUH, OTWICHIJIMKOIb, (eHon, dopManbaerua,
aleTalIbJIeTU, alleTOH, MypaBbUHAs KACIOTA, YKCYCHAas KUCIOTA, CTEAPUHOBAs,
OJIEUHOBAs, MaJIbMUTHUHOBAsI KHUCJIOTHI, TJIMIUH, aJaHUH, MalbTo3a, (PPyKTO3a,
AHWIMH, TMBUHWI, U30IPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

C(OPMUPOBAHHOCTh YMEHHMSI ONPENENATh BHJ XMMHUYECKOM CBSI3U B
OpPraHMYECKUX COEIMHEHMSIX (KOBaJEHTHass M HOHHAs CBS3b, G- U T-CBA3b,
BOJIOPO/HAs CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BbyrimepoBa st OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh YMEHUW  XapakTEepU30BaTh COCTaB, CTPOEHUE,
bu3MYECKre U XUMHYECKHE CBOMCTBA THUIMYHBIX IPEICTABUTEICH pa3IuIHBIX
KJIACCOB  OPraHMYECKUX  BEIIECTB: aJKAHOB, IHUKJIOAJIKAHOB, aJIKEHOB,
AJIKaJIMECHOB, AJIKWHOB, aPOMAaTUYECKUX YIJIEBOJOPOAOB, COIUPTOB, aJIbJICTHUJIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, yIieBOA0B (MOHO-, IU- U
MOJIKCaXapuJioB), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU
YPAaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIUA C HCMHOJb30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAaHHOCTh YMEHHUS MOATBEPXKJIAaTh HAa KOHKPETHBIX IpPUMeEpax
XapaKTep 3aBUCMMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUM
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBSI3U (G- U TM-CBSI3U), B3AUMHOT'O BIUSIHUS
aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHUKH
YIJIEBOJIOPOHOTO ChIpbS (HEe(PTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepadoTKU U MPaAKTUUECKOE TPUMEHEHHUE MPOAYKTOB NepepadoTKu;

c(hOpMUPOBAaHHOCTH BIAJCHUS CUCTEMON 3HAHUIN O €CTECTBEHHO-HAYUHBIX
MeTodaX TO3HAaHMS —  HAONIOACHUH, HM3MEPEHHUHM,  MOJICITUPOBAHUU,
AKCIEPUMEHTE (PEaIbHOM U MBICJICHHOM ) U YMEHUS MPUMEHSTh TU 3HAHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSATH  OCHOBHBIC  OIMEpaIvH
MBICIIUTEIbHOM JEATeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHUE, 0000IleHHUE,
CHUCTEMATHU3alMI0, BBISIBJICHWE NPUYMHHO-CJICACTBEHHBIX CBsI3€H — JUIs
W3Yy4E€HUs CBOMCTB BELIECTB U XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHMI: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUI
C MOHSITUSIMU U TPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB
st 06oj€e OCO3HAHHOTO ITOHMMAHHS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA
MHpA, HCMOJb30BaTh CHUCTEMHBIE 3HAHHUSI 10 OPraHMYECKOM XUMHM IS
OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO
IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUYEThl MO XUMHUYECKUM
dbopMylraM ¥ ypaBHEHHUSIM XUMHUUYECKHUX PEAKIUA C HCIOJB30BAaHHEM
dbu3nyecknux BeNMUYMH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PacdE€Thl IO
HAXOXKJICHUI0 XWMHUYECKOW (OPMYNbI BEIIECTBA IO HM3BECTHBIM MAacCCOBBIM



JIOJISIM ~ XMMHWYECKUX  JJIEMEHTOB, MPOAYKTaM  CTrOpaHusl, IUIOTHOCTH
ra3o00pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHMI: TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh C MO3UIIMI AIKOJOTUUECKON O€30MacHOCTH TMOCIEACTBUSI OBITOBON U
IIPOM3BOJICTBEHHON JIEATEIHbHOCTH YENOBEKa, CBSI3aHHOM C TepepaboTKon
BEILIECTB, HCMOJIb30BaTh MOJIYYCHHBIE 3HAHUS ISl TPUHITHS TPAMOTHBIX
pelnieHnit mpoOJieM B CUTYAIIHSIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITENBHO TUIAHUPOBATH U MPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (TIOJlydeHHE W U3Y4YCHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKUWH YIIIEBOAOPOJOB PA3IMUYHBIX KIACCOB H
KHCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 IO PaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJIEHUEM MPaBUI
0e30macHoro oOpalleHusi C BEHIECTBaMU U JIAOOPATOPHBIM O00OPYIOBAHUEM,
dopmMynupoBaTh IENb HCCICNOBAaHUS, MPEACTABIATH B pasiuyHou (opme
PE3yIBTAThl IKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATH UX JTOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOMroAaTh MpaBuia 3KOJIOTMYECKH LENecO00pa3HOro MOBEACHHS B OBITY
U TPYAOBOM JEATEIIBHOCTM B LEISAX COXPAaHEHUsS CBOETO  3JI0POBB,
OKpY>KaroIler MPUPOIHON CPeibl U TOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOrO ACHCTBUS HA KUBBIE OpPraHU3MBbI
ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIci rokasarens [1/IK;

aHAJIM3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTh YMEHHMI: OCYIICCTBISATH IIEJICHANPaBICHHBIA TOUCK
XUMHUYECKON HMH(pOpMALlMU B PA3IMYHBIX HCTOYHMKAX (HaydyHass U y4yeOHO-
Hay4dHas JIMTeparypa, CpeJcTBa MaccoBoi mHpopmanu, HTEpHET U npyrue),
KPUTUYECKU aHAIM3UPOBATh XUMHUUYECKYIO MH(pOpMaIuio, nepepadbaTsiBaTh €€ u
MCIIOJIb30BaTh B COOTBETCTBHUH C MOCTABIICHHOW yueOHOU 3a1aueii.

11 KUIACC

[IpenmetHble pe3yabTaThl OCBOeHUs Kypca «OOIias u HeopraHudeckas
XUMUSD) OTPAXKAIOT:

chOpMUPOBAHHOCTH MPEJICTABICHUNA: O MAaTepUAIILHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYECHUHU
XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJ B 00ECIIEYCHUH YCTOWYHUBOTO
pa3BUTHS, B PEIICHUU MPOOJEM SKOJOTUUECKOM, YPHEPreTUUeCKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEPHATIOB, HOBBIX
MCTOYHUKOB DHEPTUH, B 00ECIICYCHUH PAIIMOHATILHOTO PUPOIOTIONH30BAHNUS, B
(GbopMUpOBaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTyphl YENOBEKa, a TaKke



AKOJIOTMYECKM OOOCHOBAHHOI'O OTHOILIEHMSI K CBOEMY 3[I0POBBIO U IPUPOIHOMN
cpexe;

BIIQJICHUE CUCTEMOM XMMHWYECKMX 3HAaHHMM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIArarOlINe TMOHATUA — XHMHYECKHM DJIEMEHT, aToM, SAPO aroma,
M30TOIBI, 3JEKTPOHHAs 000J0YKa aroma, S-, P-, 0-aTOMHBIC OpOUTAIH,
OCHOBHOE M BO30YXJEHHOE COCTOSHMSI aroma, TUOpUIIM3alis aTOMHBIX
opOutasuei, MOH, MOJEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEIIECHb
OKHUCJICHMSI, XUMHUYECKas CBsI3b (KOBaJeHTHas, MOHHAs, MeTaJulnyecKas,
BOJIOPOJIHAsI), KPUCTA/NIMYECKasl peléTka, XMMHUUYEcKas peaklus, pacTBOp,
AJIEKTPOJIUTBI, HEDJIEKTPOJMUTHI, JJIEKTPOJUTHYECKAsA IUCCOLMALMSA, CTEICHb
JUCCOLIMALIMM, BOAOPOJAHBIM  IIOKa3aTellb, OKHMCIUTEIb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PPEKT XMMHUECKOH pPEaKIMh, CKOPOCTh XMMHUYECKOH peaKIHH,
XMMHUYECKOE PAaBHOBECHE, TEOPUU U 3aKOHbI (TEOpPHUS DIIEKTPOIUTUYECKOM
aucconnanuu, nepuoamueckuii 3akon .M. MennpeneeBa, 3aKOH COXpaHEHUS
MAacCChI BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUU TP XUMHAYECKUX
peaKIusaX, 3aKOH MOCTOSHCTBAa COCTaBa BEILLECTB, 3aKOH JCHCTBYIOUIMX MAacc),
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SA3BIK XUMHUH, MAPOBO33PEHUECKHAE 3HAHUS,
JeKalye B OCHOBE INOHUMAHUS INPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX
SIBJICHUM; COBPEMEHHBIE NPEICTABIEHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM H HaJAMOJIEKYJISIDHOM YypPOBHAX; IIPEACTaBICHUS O
MEXaHU3Max XUMUYECKHX PpEaKlHil, TEePMOJWHAMHYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAaHMS, 0 XMMHUYECKOM DPAaBHOBECHUH, PACTBOPAX U
JIUCTIEPCHBIX CHCTEMax; (DAKTOJOTMUECKHE CBEIEHHUS O CBOMCTBaX, COCTaBe,
NOJIyYeHUH M 0€30MacHOM MCIHOJB30BAaHUM BAXHEHIIMX HEOPraHWYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa, OOIIMX HayYHBIX
MIPUHLNIAX XUMUYECKOTO ITIPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHUI: BBISABIATh XapaKT€pHbIC IPU3HAKU TOHATHUH,
YCTaHABJIMBaTh HMX B3aMMOCBS3b, HMCIIOJIB30BATh COOTBETCTBYIOLINE ITOHATHS
IIPY OIIMCAHUN HEOPraHWYECKUX BEIIECTB U UX MPEBPALLCHHUI;

C(OPMUPOBAHHOCTb YMEHHS HCIOJb30BaTh XUMHUECKYIO CHUMBOJIUKY IS
cocTaBlieHUs (OpMYJd BEHIECTB M YPAaBHEHHM XHMHYECKUX PpEaKIHil,
cucremarnyeckyro HomeHkiarypy (IUPAC) wu TpuBHManbHble Ha3BaHUS
OTZIEJIbHBIX BEUIECTB;

C(POPMUPOBAHHOCTb YMEHHUSI ONPENENSATh BaJICHTHOCTb M  CTEIEHb
OKHCJIEHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJ XUMHUUYECKOU CBSI3U
(KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJOPOAHAs), TUI KPUCTAUIMYECKOU
PEIETKA KOHKPETHOI'O BEIIECTBA;



c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT
BUJA XUMHUYECKOW CBA3M M THUINA KPUCTALIMYECKONW pPEIIETKH, OOMEHHBIN M
JOHOPHO-aKLENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

cOPMUPOBAHHOCTh ~ YMEHUM: KIAcCU(UUMUPOBATh: HEOPraHUYECKUE
BELIECTBA 10 MX COCTaBY, XMMHUYECKHE PEAKLUHU MO Pa3IMYHBIM MpU3HAKAM
(4Mcnmy W COCTaBy pearupyroulux BeEIIECTB, TEIIOBOMY 3((dEKTy peakiuH,
U3MEHEHUIO CTENeHeW OKHUCIEHHUS D3JEMEHTOB, OOpaTUMOCTH, YYaCTHUIO
KaTajau3aTopa U JIPYTrue); caMOCTOSITENIbHO BbIOMpPATh OCHOBAHUS U KPUTEPUU
JUTSL KITacCU(PUKALUK U3y4aEeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OPMHUPOBAHHOCTb YMEHHSI PACKPBIBATH CMBICI MEPUOAMYECKOTO 3aKOHA
. W. MeHngeneeBa W AEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHHUM: XapaKTEpPU30BAThb SJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XMMHYECKUX DJIEMEHTOB IIEPBOrO—YETBEPTOrO NEPHUOIOB
[lepuonnueckorn  cucremsl .M.  MengeneeBa, UCHONb3ys  MOHSTHUA
«IHEPreTHYECKUE YPOBHMY, «IHEPreTUUCCKUE TIOAYPOBHIY, «S-, P-, d-aTOMHBIE
opOUTANIN», «OCHOBHOE U BO30YXJAEHHOE IHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U UX
coemMHEHMK 1o nepuoaam u rpynnam Ilepuommueckoit cucrembr [, .
MeHnpneneeBa, BaJICHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XUMUYECKHE CBOWCTBA BEUIECTB  pA3JIMYHBIX KJIACCOB, IMOJATBEPKIATh
CYILIECTBOBAHHE I'€HETHYECKON CBA3M MEXKIYy HEOPraHWYECKUMH BEIIECTBAMU C
MIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINN;

C(OPMUPOBAHHOCTh YMEHHsI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUHUM IOCPEACTBOM COCTABJIEHUS BJIEKTPOHHOTO
OaylaHca STHUX pPEaKIUi;, PEaKIui HOHHOTO OOMEHa MyTEM COCTaBIECHUS HX
MOJIHBIX M COKPAUIEHHBIX MOHHBIX YPAaBHEHHUM; PEAKUHUN THAPOIN3a; peaKlui
KOMIUIEKCOOOpa3oBaHus (Ha TIpUMEpe THAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUSA);

C()OPMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aKOHOMEPHOCTH HPOTEKAHUS
XUMHUYECKUX PEAKIMI C yUETOM MX YHEPreTUYECKUX XaPAKTEPUCTUK, XapaKTep
U3MEHEHMUSI CKOPOCTH XMMMUYECKOW PEaKIMH B 3aBHCHUMOCTU OT Pa3JIMYHBIX
(akToOpoB, a TakKKe XapakTep CMEIIECHUS XHUMHUYECKOrO paBHOBECUS MOJ
BIIUSIHMEM BHEIIHUX Bo3aeicTBuid (npunuun Jle [latense);

C(POPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb XUMHUYECKUE peaKLuu,
JeKaIMe B OCHOBE MPOMBIIUIEHHOTO TOJYYEHHUSI CEPHOM KHCIIOThI, aMMHUAKa,



o0Ie Hay4HbIC TMPUHIUMBI XUMHUYECKUX ITPOU3BOJICTB; IIEIECO00pa3HOCTh
IPUMEHEHUS! HEOPTaHUYECKUX BEIIECTB B IMIPOMBIIINIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOIIICHUS PUCK-TIOJH3A;

chOpMHUPOBAHHOCTh BJIQJICHUS CHCTEMOM 3HAHWA O METOJaX HayYHOTO
MO3HAHUSl SBJIICHUW TPUPOABI — HAONIOJCHHE, W3MEPEHUE, MOJACIMPOBAHUE,
OKCIIEPUMEHT (pealbHBIA W MBICJICHHBIN), WCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHsS TPUMEHSATH OTH 3HAHWS TIPU  IKCICPUMEHTAIHLHOM
WCCIICIOBAHUN BEIIECTB M JJI1 OOBSICHCHHUS] XUMHUYECKHX SBJICHUN, MMEIONINX
MECTO B TIPHPOAC, MPAKTUYECKON JESITCILHOCTH YCJIOBCKAa W B IMOBCEIHCBHOM
KU3HH,

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSA3b XUMUYECKUX 3HAHUUN
C TIOHATHSMU W TIPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
11t 00Jiee OCO3HAHHOTO TOHMMAaHUSI MaTePUAIbHOTO €AMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUS MPOBOIUTH PACUYETHI: C HCIIOJIB30BAaHUEM
MOHATUH  «MaccoBas JOJS  BEIIECTBA B  pPacTBOpPE» H  «MOJISIPHAS
KOHIIEHTpAIlMs»; Macchl BeIIeCTBA WM O00bEMa Ta3a 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJTHOTO U3 yYACTBYIOIIMX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3¢ (deKTa peakluu; 3HAUYCHUS BOAOPOIHOTO IMOKa3aTels
pacTBOPOB KHUCJIOT W IIEIOYEH C HU3BECTHOW CTENEHBIO IHCCOLMAIMU; MACChI
(00BEMa, KoJIMUeCTBa BEIECTBA) MPOJYKTA PEAKIIUU, €CIIA OJHO U3 UCXOJHBIX
BCIIECTB JIAHO B BHJE pPACTBOpa C ONPEACIEHHOW MAacCOBOM JIOJIEU
pPacTBOPEHHOIO BEILIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH ); TOJIM BBIXOJA
POAYKTa peakiuu; 00bEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSTEIHHO TUTAHUPOBATH M MTPOBOIUTH
XUMUYECKUNA  HKCIEpUMEHT (IpoBeldeHUE peakiuid HOHHOro oOMeHa,
MOATBEPXKACHUE  KAYeCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
OTpeZieNICHHE Cpebl PACTBOPOB BEUIECTB C MOMOUIBI0 UHJIUKATOPOB, U3yYEHUE
BIIMSTHUS PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW PEAKIIMH, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ady 1o Ttemam «Metamne» u  «Hemeramns») ¢
coOMrofieHueM  MpaBujl  Oe30macHOro  OOpalleHHss C  BEleCTBaMU |
nabopaTtopHsiM  o0opymoBaHueM, (GOpMYJIUpPOBaTH IeJib  UCCIAEAOBAHUS,
IPEJICTABIISATh B PA3IMYHON (popme pe3yibTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
Y OIICHUBATh WX JIOCTOBEPHOCTH;

chOPMUPOBAHHOCTh ~ YMEHHH: COONIOAATh  TMpaBHJIa  TOJb30BaHUS
XUMUYECKOW TOoCyod | JabopaTOpHBIM O00OpyJOBaHHUEM, OOpallieHUs C
BEIIECCTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMH IO BHIMIOJTHEHHUIO JTJAOOPATOPHBIX
XUMUYECKUX OIBITOB, HKOJOTHYECKU II€JIECO00Pa3HOro MOBEICHUS B OBITY H
TPYAOBOW JEATENHHOCTH B LIENSX COXPAHEHUS! CBOETO 3A0POBbs, OKPYXKaIOIIen



MPUPOTHON Cpellbl U JOCTIKEHHUS €€ YCTOWYMBOIO pPa3BUTHS, OCO3HABAThH
OMAacCHOCTh TOKCHUYECKOrO0 JEHCTBHS HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX
HEOPraHWYECKUX BEIIECTB, MOHUMas cMbIC nokaszarens [1J1K;
c(hOpMUPOBAHHOCTh YMEHHMII: OCYILECTBIIAThH IICJICHAMPABICHHBINA MOUCK
XUMUYECKON HMHGpOpMAIlMU B PA3IMYHBIX HCTOYHHKAX (Hay4yHas U Y4eOHO-
Hay4yHas JIMTeparypa, CpeAcTBa MaccoBoil uHpopmanuu, MIHTepHeT u npyrue),
KPUTUYECKU aHATU3UPOBATh XUMHUYECKYIO HH(POpPMAIIUIO, TIepepadaThiBaTh €€ U
HCII0JIb30BaTh B COOTBETCTBUU C TTOCTaBJICHHON yueOHOM 3a1aueii.
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3.2 keToHbl. KapOoHOBEIE KHCIOTHI. CIIOKHBIC 21
a¢upsl. XKupsl

3.3 VYriesonsl 9

Nroro no pazneny 41

Pa3nen 4. A3oTconepskamue OpraHudecKue coeInHeHnst

4.1 AMUHBI. AMUHOKUCIOTEL. benku 12

Hroro no pazneny 12

Pa3nea S. BeicOkoMoJIeKYJISIPHBIE COEIHHEHUA

5.1 BrIcoKkOMOIIEKYIIpHBIE COEUHEHUS 6

Hroro mno pazaeny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KITACC

KoaunuecTBo 9acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpouabnsie | IlpakTuyeckue
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThbI
pecypchl
Pa3znea 1. TeopeTuueckne 0CHOBBI XUMHHU
Crtpoenue aroma. [leproauueckuii 3akoH
1.1 u [leproguyeckasi cucTeMa XUMHUYECKHX 9
anemenToB /1. 1. MenneneeBa
Ctpoenue BeuiectBa. MHOrooopasue
1.2 P B P 11 1
BEIIECTB
1.3 XUMHUUYECKHE PEaKITUU 19 1 3
Wroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
2.1 Hemeramsl 31
2.2 Meranisl 23
Hroro mo pazneny 54
Pazaena 3. Xumud M Ku3Hb
31 MeTonnl MO3HAHUS B XUMUH., XUMUS U 9
' JKA3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME







ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtposbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3YyYeHUA

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchbl

HpeI[MeT M 3HAYCHUC OpFaHquCKOﬁ

XUMHH, [TPCACTABIICHUC O MHOFOO6paBI/II/I

OpraHu4YCCKuX COeqVHEHUMN

01.09.2023

DJEeKTPOHHOE CTPOCHHE aTOMA YTIIepoAaa
(0CHOBHOE U BO30YKIEHHOE COCTOSTHUSA).

BanenTHbIe BO3MOXHOCTH aTOMa
yriepozaa

05.09.2023

Xumudeckast CBsI3b B OpraHU4eCKUX
COeANHEHMIX. MeXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CocoObI pa3phiBa CBs3EH

07.09.2023

Teopus cTpoOeHUs OPraHUYECKUX
coenquHenuii A. M. byrieposa

08.09.2023

Buael uzomepun: cTpykTypHas,
MPOCTPAaHCTBEHHAs. DJICKTPOHHBIE

3¢ (dEeKThl B MOJIEKYJIaX OPraHHYeCKUX
COeIMHEHUN

12.09.2023

[TpencraBnenue o kiaccupukaluu U
cuCTeMaTHYecKass HOMEHKJIaTypa
(IUPAC) opraHn4ecKkux BEIIECTB

14.09.2023




Knaccudukanus peakuuii B
OpraHUYeCcKON XUMUU

15.09.2023

Cucrematusanusg 1 00001IEHIE 3HAHUHT
10 TEME

19.09.2023

AJKaHbBI: TOMOJIOTUYECKUN psifl, 001Ias
dbopMyra, HOMEHKIATYpa U U30MEPHUs,
AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

21.09.2023

10

du3nyecKre U XMuMUYeCKHUe CBOMCTBA
AJIKaHOB

22.09.2023

11

Haxoxxnenue ankanoB B IpUpoJeE.
CriocoObI OJTy4eHUs U IPUMEHEHUE
aJIKaHOB

26.09.2023

12

[{uknoankausl: o0mIas popmyna,
HOMEHKJIATypa U U30MEPHUS,
0COOEHHOCTH CTPOCHHA U XUMHUYCCKUX
CBOWCTB, CIIOCOOBI MOJTYYEHUS U
MMPUMCHCHUC

28.09.2023

13

Pewienne pacu€THbIX 3a/1a4 HA
oIpesiesIeHN e MOJIEKYJIIPHON (hOpMYJIb
OpPraHUYECKOr0 BEIIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 3JICMEHTOB, BXOJISAIIUX B
ero cocras. CucreMaTH3aIus 1
000011IcHIE 3HAHUM 10 TEME

29.09.2023

14

AJIKEHBI: TOMOJIOTMYECKUM psizI, 001as
dbopMyra, HOMEHKIATYpa, SIIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE

03.10.2023




MosiekyJl. CTpyKTypHasi U LUC-TPaHC-
M30MEPHUS AJTKEHOB

dusmyeckue U XUMUYECKHUE CBOMCTBA

15 ankeHoB. [IpaBuno MapkoBHUKOBa 05.10.2023
16 Crioco0bl OJIy4eHUs U IPUMEHEHUE
AJIKEHOB 06.10.2023
[TpakTuueckas padora Ne 1 mo Teme
"
17 Cl};[:;(?;t;e"lme STHJIEHA U U3YYEHHE €T0 10.10.2023
Pemenue pacu€THbIX 3a/1a4 Ha
18 OIpe/eIICHHE MOJIEKYJIIPHON (POpMYJIbI 12.10.2023
OpPraHUYECKOr0 BEIIECTBA
AJKaJIMCHBI: CONPSDKEHHBIC,
19 H30JIMPOBAHHEIE, KYMYIMPOBAHHEIC.
OCO6€II)-IHOCTI/I SHGK}”II’pZHngo CTPOEHHUSI 13.10.2023
20 XWMHUYECKHE CBOMCTBA COMPSIKEHHBIX
INEHOB 17.10.2023
21 CriocoObI OJTyYEHUS U IIPUMEHEHUE
AJIKaIEHOB 19.10.2023
AJKUHBI: TOMOJIOTUYECKUN psifl, 001Iast
99 dbopMyra, HOMEHKIATYpa, SIIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOECHUE 20.10.2023
MOJIEKYJI, (PU3NYECKUE CBOWCTBA
23 XUMUYECKHE CBOWCTBA AJTKIHOB 94.10.2023
24 KauecTBeHHBIE peakIUy HA TPOWHYIO




CBA3b

26.10.2023

25

Crioco0bI moJTydyeHus: ¥ MPUMEHEHUE
AJIKUHOB

27.10.2023

26

Pewrenue 3a1a4: pacyérsbl IO YpaBHEHUIO
XUMHUYECKOU peakInu

07.11.2023

27

Cucrematusanusa 1 00001IEHUE 3HAHUT
10 TEME

09.11.2023

28

ApeHBI: TOMOJIOTHYECKHH psiJl, 001Ias
dbopMyna, HOMEHKIATypa. DIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OcH30J1a ¥ TOJIyoJIa, X (PU3nYecKue
CBOMCTBa

10.11.2023

29

XHUMHUYECKHE CBOKMCTBA aPEHOB: PEAKIUU
3aMelIeHus

14.11.2023

30

XHWMHUYECKHE CBOKCTBA aPEHOB: PEAKIUU
MIPUCOEIUHEHHUS], OKUCIIEHHE TOMOJIOTOB
OeH3oa

16.11.2023

31

OCco0EHHOCTH XMMHYECKUX CBOMCTB
CTUPOJIa

17.11.2023

32

Pewienne pacu€THbIX 3a/1a4 HA
OTIPE/IEeIICHIE MOJIEKYJISIPHOU (hOPMYJIbI
OpPraHUYECKOro BEUIECTBA

21.11.2023

33

Crioco0OsI OJTy4eHus: U IPUMEHEHUE
apeHoB

23.11.2023

34

['enernueckas cBsI3b MEXIY
Pa3INYHBIMU KJIACCaMU YTJIEBOJOPOIOB

24.11.2023




35

Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakuuii. CuctemaTusaius u
0000111eHNEe 3HAHMH 10 TeME

28.11.2023

36

[Tpuponuslii ra3. [lonyTHble HEQTSIHBIE
rasbl

30.11.2023

37

KameHHBIN yroiab ¥ IPOAYKTHI €T0
nepepaboTKu

01.12.2023

38

Hed b 1 criocoOb! €€ nmepepaboTKH.
[IpumMeHeHue NPOIyKTOB MepepadboTKH
HeTH

05.12.2023

39

I'enernueckas cBs3b MEXKILY
pa3IMYHBIMU KJIaCCaMU YIJIEBOAOPOIOB

07.12.2023

40

["ayoreHonpou3BOIHbIE YTIEBOJOPOIOB:
AIIEKTPOHHOE CTPOEHHUE; PEAKIINH
3aMeIleHUs rajoreHa

08.12.2023

41

JleiicTBHE 1IenoUeit Ha
rajoreHInpou3BoaHbIe. B3auMoneicTeue
JUTaJIOr€HAJIKAHOB C MATHUEM U IUHKOM

12.12.2023

42

CucreMatnsaius 1 00001eHrEe 3HAHNI
o pazzaeny "YriaeBogopoasr"

14.12.2023

43

KonrtponpHas pabota 1o reme
"Vrnesonopoasr"

15.12.2023

44

[TpenenbHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psijI, 001mas Gpopmyia,
CTPOCHHE MOJICKYJI, H30MEpUs,
HOMEHKJIIaTypa, KJIacCh (PUKAIIHS,

19.12.2023




(dusnyuecKkre CBOMCTBa

XUMHUYECKHE CBOWCTBA MPEAEIbHBIX

45
OJIHOATOMHBIX CIIUPTOB 21.12.2023
CriocoObI IONTy4eHUs U TIPUMEHEHUE
46
OJIHOATOMHBIX CITUPTOB 22.12.2023
[TpocTthie 23pupsl: HOMEHKJIATYpa U
47 H30MepHsi, 0COOCHHOCTH (PU3NIECKUX U
P ' ¢ 26.12.2023
XUMHYECKUX CBOWCTB
MHOroaToOMHBIE CIIUPTHI:
48 STHJICHTIIMKOJIb U TIUIEPUH, HX
Hep . 28.12.2023
du3nUecKre 1 XMMUYECKHE CBOMCTBA
49 Crioco0bl OJTy4eHUs U IPUMEHEHUE
MHOTI'OAaTOMHBIX CIIUPTOB 29.12.2023
@DeHOII: CTPOEHUE MOJIEKYJIBI,
50 HW3UYECKHE CBOMCTBA. TOKCHUYHOCTD
¢ 09.01.2024
denoa
51 Xumuyeckne cBorcTBa (heHosa
¢ 11.01.2024
52 Crioco0Obl oJIy4eHus U IPUMEHEHUE
denona 12.01.2024
[TpakTnueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
DKCHEP v sl 16.01.2024
Crnupthl 1 GeHOITBI
54 CucremaTn3anus 1 00001IeHIE 3HAHUIA
0 TEME 18.01.2024
55 AJbJIETHUIBI M KETOHBI: 3JIEKTPOHHOE




CTpOeHUE KapOOHUIIbHOW TPYIIIHI;
TOMOJIOTUYECKHE PSIBI, 001Iast
dbopmyna, ©30MepHs U HOMEHKIIATypa

19.01.2024

56

ATbaeruipl ¥ KeTOHBI: (PU3NYECKue
CBOMCTBA; pEaKI[UU MPUCOCIUHECHUS

23.01.2024

S7

PeaKHI/II/I OKHCJIICHHUA U KAQYCCTBCHHBIC
peakiuru ajJJbACrui0B U KETOHOB

25.01.2024

58

Crioco0bI MOJIYyYCHUS aJIbACTUA0B U
KCTOHOB

26.01.2024

59

OIHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KM CIIOTbI, 0COOEHHOCTH
CTPOEHUS UX MOJIEKYII

30.01.2024

60

N3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KHCIIOT, UX (U3NUECKHE
CBOICTBA

01.02.2024

61

XHUMHUYECKHE CBOWCTBA MTPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KACIIOT

02.02.2024

62

Oco0eHHOCTH CBOWCTB MypaBbUHOI
KUCIIOThl. MHOroo0pasue kapOOHOBBIX
KHUCIIOT

06.02.2024

63

Oco0OeHHOCTH CBOMCTB: HENPENEIbHBIX
U apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBureny BpicIIMX
KapOOHOBBIX KMCIIOT

08.02.2024

64

[ToHsITHE O TPOU3BOTHBIX KAPOOHOBBIX




KHCIOT

09.02.2024

65

Crioco0bI moJTydyeHus: ¥ MPUMEHEHUE
KapOOHOBBIX KHCIIOT

13.02.2024

66

CrnoxHbIe 2(UPHI: TOMOJIIOTUYECKUH PATI,
obrmas popmyna, usomMepus u
HOMEHKJIATypa

15.02.2024

67

dusnyeckre U XUMUYECKHE CBOMCTBA
3¢upoB

16.02.2024

68

Pemenue pacu€rHbIxX 3a1a4: 10
YPaBHEHHUIO XUMHUUYECKON pEaKinu, Ha
olpe/elIeHN e MOJIEKYJIIPHOM (popMyIIbl
OpPraHUYECKOro BEIECTBA

20.02.2024

69

[Tpaktuueckas padota Ne 3. Pemienue
SKCIICPUMECHTAJIBHBIX 3aaa4 11O TEME
"KapOoHoBbie Kuca0Thl. ClI0KHBIE

a¢upsr"

22.02.2024

70

Kupsl: ctpoenue, puznueckue u
XUMHUYECKHE CBOICTBA (TUIPOJIN3)

27.02.2024

71

Oco0eHHOCTH CBOWCTB XKHUPOB,
CoZiepyKaIIuX OCTATKU HempeaenbHbIX
KUPHBIX KUCIOT. JKupsl B mpupose

29.02.2024

72

MpLiia KaK COJTU BBICIIMX KapOOHOBBIX
KHUCIIOT, BX Moromiee aciictue. IlorsTue
0 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMC)

01.03.2024

73

I'eneTrnyeckas cBs3b YrjaeBoaopoaoB u




KHCIIOPOACOICPIKAIIMX OPraHUYECKUX
BEIIECTB

05.03.2024

Pac4éTel 10 ypaBHEHUSIM XUMHUYECKUX

74
peaKIuii 07.03.2024
75 Cucrematusanud 1 00001IEHIE 3HAHAT
10 TEME 12.03.2024
OO01ast XxapaKTepuCTHUKA YTJICBOIOB U
76 Kiaccu pUKaLs yriIeBoaoB (MOHO-, -
¢ yrieBonos ( A 14.03.2024
Y TIOJTU CaXaPU/IbI)
77 MoHocaxapubl: pU3NUYECKHE CBOICTBA
Y HaXOXJICHUE B IPUPOJIC 15.03.2024
[TpuMeHeHue rIF0K03bI, €€ 3HAUCHHEC B
78
JKU3HEIEATEIIbHOCTH OpraHru3Ma 19.03.2024
Jucaxapusl: caxapo3a, MajabTo3a u
79 JIakTo3a. HaxoxmeHue B IpuUpoae U
A pHpOX 21.03.2024
MIPUMEHEHHUE JINCaXapHI0B
[Tonmcaxapuabl: CTpPOCHHE
80 MAaKpOMOJIEKY I, (PU3UUECKUE U
P y. ¢ 22.03.2024
XUMHYECKHE CBOMCTBA, TPUMEHEHHN
81 ITousATHE 00 UCKYCCTBEHHBIX BOJIOKHAX
4 04.04.2024
Pemenue pacueTHbIX 3a/1a4 Ha
82 OlIpeeeHIE N0 BEIX0AA IIPOIYKTa
pedl A Aa 1Ipoy 05.04.2024
PEAKIUU OT TCOPETUYCCKU BO3ZMOYKHOTO
83 CucreMatuzanus 1 00001eHre 3HaHUI
0 paszaemny 09.04.2024




84

KontponbHas pabota o Teme
"Kucnopoaconepsxkaiiyue opraHM4ecKue
coeMHeHHs"

11.04.2024

85

AMUHBL: KJIacCU(PHUKAIUSA, CTPOCHUE
MOJIEKYJI, o0mmast hopmyma, H3oMepHs,
HOMEHKJIATypa ¥ (PU3UICCKHE CBOMCTBA

12.04.2024

86

XuMmuueckue cBorcTBa ann(aTuIeCcKux
aMHHOB

16.04.2024

87

AnnnmH: CTPOCHUEC aHUJIMNHA,
0COOEHHOCTH XMMHYECKHUX CBOMCTB
AaHHJIMHA

18.04.2024

88

CriocoObI OJTy4eHUs U IPUMEHEHUE
anrpaTHIECKUX AMHUHOB

19.04.2024

89

AMHMHOKHCIIOTBI: HOMEHKJIATypa U
nuzomepusi, GU3NYECKue CBOHCTRA.
OTI[GHI)HI)IG npeaCTaBUTCIIN O-
AMHUHOKHUCJIIOT

23.04.2024

90

XUMHYecKre CBOMCTBA aMUHOKHUCIIOT,
nX OMOJIOruYecKoe 3HaYEHHE
aMUHOKUCITIOT. CUHTE3 U THUIPOJIN3
MENTHI0B

25.04.2024

91

benku xak mpupoaHbIE MOIUMEPHI;
CTPYKTYpHI O€JIKOB

26.04.2024

92

XUMHUECKIE CBOUCTBA OEJIKOB

30.04.2024

93

AzoTcozaepxaliue reTepouKInIecKue




COCOIUHCHUA. HYKHeI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOrMYeCKast
poJib

02.05.2024

94

[Tpaktnueckas padota Ne 4. Pemienue
AKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEME
"A3zoTcoaepiKalle OpraHuyecKue
coenuHeHusa"

03.05.2024

95

[TpakTueckas padota Ne 5. Pemenue
AKCIEPUMEHTAJBHBIX 33/1a4 10 TEME
"Pacnio3naBaHue OpraHuyeCcKux
coenuHeHun"

07.05.2024

96

KonrtponpHas pabota o reme
"A3orcoaepxaniye opraHu4ecKue
COCIMHEHUS"

10.05.2024

97

OCHOBHBIE HOHATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG,[[I/IHGHI/II;'I u
MCTOAbI UX CUHTEC3a —ITOJIMMCPU3aALUA
U IIOJIMKOHACHCAITUA

14.05.2024

98

ITmactmaccel. Y Trian3anus u
nepepaboTKa IIacTHKa

16.05.2024

99

DnacToMepbl: HaTypaJbHbIN
CHHTETHYECKHe KayuyKku. Pe3nna

17.05.2024

100

Bonokha: HaTypaJIbHBIC,
HCKYCCTBCHHBIC, CHHTCTUYCCKHUC.
HOJII/IMepr CIICHHUAJIbHOI'O Ha3HA4YCHU A

21.05.2024

101

[TpakTuueckas pabota Ne 6. Perienue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC

23.05.2024




"Pacrmio3HaBaHue I1J1aCTMACC U BOJIOKOH'

O00011IEHNE U CUCTEMATU3AIHAS

102 M3Yy4YEHHOr0 MaTepHasa 1o Teme 1 94.05.2024
"BBICOKOMOJIEKYJIIpHBIE COETUHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoabvie | Hpaxririeckue U3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI pecypest
1 Atom. COoCTaB aTOMHBIX SITIEP. 1
XUMHUYECKU 31eMeHT. M30TOmbI
5 CrtpoeHnue 31eKTPOHHBIX 000JI0YeK 1
aTOMOB, KBaHTOBBIE YK CIIa
3 Knaccudukanust XaMu4ecKuX 3J€MEHTOB 1
(s-, p-, d-, f-amemenThI)
4 Pacrnipenenenuie 37€KTPOHOB 110 AaTOMHBIM 1
opouTaIIM
DneKTpOHHBIC KOH(PUTYpAIIK aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXK/IEHHOM 1
COCTOSTHUU
5 DNEeKTPOHHBIE KOHGHUTYPAIIMHA HOHOB. 1
DNeKTPOOTPULIATEIBLHOCTh
ITepnonnueckuii 3axoH u [lepuognueckas
7 cucTemMa XuMudeckux snementos /1. U. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM
TEOpUel CTPOCHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1

HUMH IIPOCTBIX U CIIOKHBIX BCIICCTB 110




rpyIIam 1 nepuoaam

Cucrematusanusa 1 00001IIEHNE 3HAHWI
IO TEME

10

Buapel xumuueckoi cBA3U. MeXaHu3MbI
00pa3oBaHMs KOBAJICHTHOH CBSI3H.
Bonoponnas cBs3b. MexxMoneKyIsipHble
B3aMMOJICHCTBUS

11

BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C ©X T€OMETPUYECKUM
CTPOEHUEM

12

HpeI[CTaBJICHI/IH O KOMITJICKCHBIX
COCIUMHCHUAX: COCTaB U HOMCHKIJIATYpa

13

Bemecta MonekynsipHoOro u
HEMOJIEKYJIIPHOTO CTpOoeHus. Turbl
KpUCTaJUIMYECKUX PEIIETOK U CBOMCTBA
BCIICCTB

14

[TonsiTHE O QUCHIEPCHBIX CHCTEMAX.
[IpencraBienne 0 KOJUIOMAHBIX PACTBOpPAX

15

VicTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTD.
Kpucramnoruapatsi

16

Crioco0Ob! BbIpaXeHUsI KOHLEHTpaLUu
pacTBOpOB

17

Pemenue 3amay ¢ HCIOIb30BAHHEM
TOHATUM ""MaccoBast 107151 paCTBOPEHHOTO




BemecTa", "MoJIsipHasi KOHIIEHTparus"

18

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

19

Cucrematuzauus U 00001IeHUE 3HAHUN
10 TEME

20

KonTtponbsHas pabota no Temam
"Ctpoenue atoma. [lepuognyeckuii 3aKoH
u [lepuoanueckas cucreMa XUMUYECKUX
anemenToB J[. 1. Menneneena",
"Crpoenue BemecTsa. MHOroo0Opasue
BellecTB"”

21

Knaccudukanus XMMUIECKUX PEaKIuii B
HEOPraHUYeCKON U OPraHu4eCcKol XUMUH.
3aKOH COXpaHEHHUS MACChI BEIIECTB; 3aKOH
COXPaHEHUS U MPEBPAIIECHUS SHEPTUH TTPU
XUMHUYECKUX PEAKIUIX

22

TennoBbie 3 HeKThl XUMUUYECKUX
peaknuii. TepMoXuMHUECKHE ypaBHEHUS

23

Brrunciienust no ypaBHEHUAM
XUMHYECKUX PEAKLIHI 1
TEPMOXHUMUYECKUM YPaBHEHUSAM

24

CKOpoCTh XUMUYECKOU peaKiuu, eé
3aBUCHUMOCTb OT Pa3JIMYHbBIX (PaKTOPOB.
Karanus u katainu3aTopsl

25

I'omorennsie u TCTCPOrcHHbLIC pCaKIINN

26

[Ipaktuueckas padora Ne 1 mo Teme




"BiusiHue pa3myHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUUYECKON peakiuu'

27

OObpaTtuMble 1 HEOOPAaTUMBbIE PEAKIIHH.
XUMHUYECKOE PAaBHOBECHUE

28

[IpakTueckas padorta Ne 2 mo teme
"BausiHre pa3nUYHBIX (PaKTOPOB HA
MI0JIO’KEHNE XUMUYECKOT0 paBHOBECHS"

29

DIEKTPOIIMTUYECKAST TUCCOITUAITNS.
CuitbHBIE U CITA0BIC AJIEKTPOJIUTHI.
CreneHs JUCCOLMALINN

30

HNonnoe npoussenenue Boabl. Cpena
BOJIHBIX pacTBOpPOB. Bogopoanselit
nokaszarenb (pH) pactBopa

31

I'upposms coneil. Peakunu, nporekaromue
B PAaCTBOPAX JIEKTPOIUTOB

32

[Ipaktuueckas padota Ne 3 o Teme
"XuMuueckue peakiui B pacTBOpax
JIEKTPOIUTOB"

33

OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE
peakunu. BaxHeie OKUCIATEN U
BOCCTAaHOBHUTEIIHN

34

MeTo 371eKTPOHHOTO (3JIEKTOHHO-
HWOHHOT0) OajaHca

35

DIEeKTPONIN3 paCTBOPOB U PACIIIABOB
BEIIIECTB

36

Pemrenne 3aaa4 pa3JIMIYHbIX TUIIOB




37

Pemenue 3aJia4 pa3JIM4HbIX THUIIOB

38

Cucrematn3anus 1 0000IIeHe 3SHAHUI
1o Teme "XuMHYECKHE peakiun"

39

KonTtponsHas paborta mo reme
"Xumnueckue peakiuu'

40

IlonoxxeHne HEMETAIJIOB B
[Tepuoguyeckoii cucTeMe XUMHUYECKUX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOCHHS MX ATOMOB.
®dusnyeckue CBOMCTBA HEMETAJIJIOB

41

AJiotponus HemeTasuioB (Ha mpuMepe
KHCIIOpO/a, cephl, pocdopa U yrieposa)

42

Bonopon: monyuenue, puzndeckue u
XUMH4eckue cBorcTBa. ['mapuabt

43

I'anorensl: Hax0XI€HUE B IPUPOJIE,
CrocoObI MoTy4eHus, GU3nIecKrue u
XUMUYECKUE CBOMCTBA

44

I'anorenoBonoposasl. Baxxuenmme
KHUCIIOPOJICOJEPKAIINE COEAMHEHUS
rajoreHoB

45

JlabopaTopHbI€ U IPOMBIIIJICHHBIE
CIOCOOBI MTOJTY4YEHHUSI FaJIOr€HOB.
[IpuMeHeHuEe raJoreHoB U KX COEIMHEHU N

46

[Ipaktuueckas padora Ne 4. Pemienue
AKCHEPUMEHTATIBHBIX 33/1a4 110 TEME
"T"anorenst"




Kucnopoa: mabopatopHsbie u
MIPOMBIIIIICHHBIE CIIOCOOBI TTOTYUEHUS,

41 (bu3nYecCKue 1 XUMUIECKHE CBOICTBA.
O3oH. [IpumeneHne Kucnopoaa u 030Ha

48 Oxcubl ¥ IEPOKCHIbI

49 Pemenne 3aa4 pa3mudHbBIX THIIOB
Cepa: Hax0XA€HHE B IPUPOJIE, CIIOCOOBI

50 MOJTyYEHUS, PU3NUECKUE U XUMUIECKUE
CBOMCTBA

51 CepoBonopo, cynbdubt

59 Kucnopozaconepskaliiyie CoeIMHEHUS CEPHI.
Oco0GeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI
[Ipaktuueckas pabora Ne 5. Pemienue

53 AKCHEPUMEHTATBHBIX 33/1a4 110 TEME
"Cepa u e€ coequnenus"
A3OT: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI

54 MoJTy4eHUsI, GU3HUECKIE M XUMUUYECKHE
CBOMCTBa. AMMMAaK, HUTPUJIbI
Kucnopoxnconepxaiue coenuHeHUs

55 azora. OcoOEHHOCTU CBOWCTB a30THOM
KHCITOTBI

56 [TpumeHeHue a30Ta U €ro COeAMHEHUH.
A3oTHBIE YI0OpeHus
dochop: HaXOXKIEHUE B IPUPO/IE,

57 CrocoObl MOoTy4eHUs, Pru3nuecKue u

XUMH4ecKue cBoiictBa. @ochuas u




dhochun

Oxkcunst dpocdopa, hochopcoaepkamiue

58 .
kucnoTel. Comu pochopHOI KHCITOTHI

59 [Tpumenenue dpocdopa u ero COeTUHEHHN.
docdopubie ynodpeHus
[Ipaktueckas paborta Ne 6. Perenue

60 SKCHEPUMEHTATbHBIX 3a/1a4 110 TEME
"Azot u hochop u ux coenuHeHH"
VYriaepon: HaXOXKJIEHHE B TIPUPOJIE,

61 aJJIOTPOIIHbIE MOAU(UKAINY; (PU3HUECKHE
¥ XUMUYECKHE CBOICTBA, MPUMEHEHHE

62 Oxkcun yraepona(Il), okcun yrinepoma(1V),
YTOJIbHAsI KUCJIOTA U €€ COIU

63 Pemenue 3aay pa3inyHbIX TUIIOB
Kpemuuii: HaxoX1eHHle B TPUPOJIE,

64 CIocoObI MoTy4eHUsl, pru3nuecKue u
XMMHYECKUE CBOWCTBA

65 Oxkcun kpemuus(1V), kpemHuenas
KHCJI0Ta, CHITMKATHI

66 [IpuMeHeHne KpEMHHUS U €r0 COSTUHEHUIH.
CrexJi0, €ro noiay4eHue, BUIbI CTEKIIA

67 Pemienne 3amaq pa3auaHbBIX THIIOB

68 Cucremaruzauus 1 00001LIEHUEe 3HAHUN
o reme "Hemerasubt"

69 KonTtponbeHas paborta o reme

"HemeTtansr"




70

AHanu3 pe3ysbTaToB KOHTPOJIbHOM
paboTHI, KOPPEKITUS OIHUOOK

71

[Tonoxenue meramuios B [lepuoanueckoit
CUCTEMEC XUMHNYCCKHUX IJIEMEHTOB.
OCo0OEHHOCTH CTPOCHHUS ITEKTPOHHBIX
000J104€K aTOMOB METaJIJIOB

72

O6mue pusnyeckue cBOWCTBA METAILIOB.
[IpuMeHeHne MeTaIIOB B OBITY U TEXHUKE

73

CIu1aBel METaJIOB. KOppOSI/IH MCTAJIJIOB

74

Pemrenne 3aaa4 pa3JIMIYHbIX TUIIOB

75

DNEeKTPOXUMHUYECKHH P/l HAPSHKEHHUH
MeTasioB. O61mue crocoObl MOIydeHHs
METaJlIoB

76

OO0mras xapakTeprucTuka MeTamioB [A-
rpymisl [lepuoauyeckoit cucTeMsl
XUMHYECKUX 3JIEMEHTOB. Hatpuii u
KaJMii: oy4yeHue, puznyeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHHI

77

OO6murast xapakTepucTrka MetaaioB [1A-
rpynnsl [lepuonnueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJbIIHii: TOJy4eHue, GU3nIecKue u
XUMHUYECKUE CBOICTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUM

78

JKEcTKOoCTh BOIBI U CIOCOOBI €€
YCTpaHEHUs




79

AJIOMUHMIL: TOTydeHne, GU3NYecKue u
XUMHYECKUE CBOWCTBA, IPUMEHEHU €

80

AmpoTepHBIe cBOICTBa OKCHA U
TUAPOKCU/IA ATFOMUHUSA,
TUAPOKCOKOMIIIIEKCHI ATFOMUHHUS, UX
MIPUMEHEHUE

81

Pemenne 3aaa4 pa3JIMIYHbIX TUIIOB

82

[Tpaktrueckas pabota Ne 7. Pemenue
9KCIIEpPUMEHTAJIbHBIX 3a/1a4 M0 TEME
"MeTauibl TJIaBHbIX oArpymmn"

83

OO011ast XapakTeprCTHKa METaJIIOB
nmo6ouHbIX oarpymi (b-rpyri)
Ilepruoanyeckoil cucTeMbl XUMUYECKUX
3JIEMEHTOB

84

dusnyeckue U XUMUYECKHUE CBOKWCTBA
XpOMa U €ro COEAUHEHUH, UX MPUMEHEHNE

85

Baxwuelimue coequHeHns: Maprasiua.
[IepmaHranar kajiuvs, €ro OKUCIUTEIIbHBIE
CBOMCTBA

86

du3znyecKkre ¥ XUMUYEeCKHUEe CBOMCTBA
JKernes3a U ero COeqUHEHUM. HOJ’IyLICHI/Ie u
IIPUMCHCHHUC CIIJIABOB KEJIC3a

87

dusnyeckue U XUMUYECKHUE CBOMCTBA
M€Y U €€ COEAMHEHUM, UX TPUMEHECHUE

88

duznyeckue U XUMUYECKHUE CBOMCTBA
IIMHKA U €r0 COCAUHEHUHN, UX




npuMeHeHue. [ MaIpOKCOKOMIUIEKChI IIMHKA

[Ipaktueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"MeTansl TOGOYHBIX MoArpymn”

90 Pemmenue 3a1ay pa3iMyHbIX TUTIOB
O06001IeHr e U cucTEMaTU3aLUs

91 W3YYCHHOT0 MaTepuaja Mo TeMe
"Mertamnb!"

92 KonTtponpsnas pabora mo teme "Mertanibt"

93 AnHanu3 pe3ynbTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIHS OIMUOOK
Posib xumuu B obecriedeHrny yCcToH4YMBOro

94 pa3Butus yenoBeuectna. [loHsTHE O
HAyYHBIX METO/IaX MCCIICOBAHMSI BEIIECTB
HayuHble TPUHIIKAIIBEI OpraHUu3auu

95 XUMHYECKOTO MTPOU3BOJICTBA.
[TpoMBINIIEHHBIE CITOCOOBI MOTYYCHUS
BKHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
CpEeIbl M €T0 MOCIEACTBUS

97 XUMHS U 310pOBbE YETIOBEKa.
JlexapcTBEHHBIE CpellCTBA

98 Xumug mumn. Pois xuMmuu B
obecreueHny NUIIEeBoil 0e30MacHOCTH

99 Kocmernueckue u mapdromepHsie

cpencrtBa. beiToBast XUMUs




Xumusi B CTpoUTeNLCTBE. BaxkHeilme

100 CTPOUTEIbHBIE U KOHCTPYKIIUOHHBIE 1
MaTepuabl
XUMHUS B CEIbCKOM XO3SIMCTBE.

101 Oprannueckre 1 MUHEpaJIbHbIE 1
ynoopeHus

102 Cucrematuzanus u 000011eHrEe 3HAHUN 1
o TeMe

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos
A.A., Jlyaun B.B.; non penakmueit Jlynuna B.B., O0mecTBo ¢ orpanndeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AxkiimonepHoe oo1iecTBo «M3naTenbcTBo

«IIpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Metonunueckoe nocooue. Xumus. 10-11 knaccbl yrinyOiaEHHBIA YPOBEHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

POIII
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