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IMNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpaMmma 1o XUMHH Ha YPOBHE CpETHETO 00111ero 00pa3oBaHus
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit deneparumy, TpebOBaHMI K pe3ybTaTaM
OCBOCHHS (efiepalibHON 00pa30BaTEIbLHON MPOTPAMMBI CPETHETO OOIIETO
oobpazoBanusi(DOIT COO), npeacraBieHHbIX B DenepaibHOM
rocyJiapctBeHHOM obOpa3zoBaTenbHoM cranaapre COO, ¢ yuétom Konuenimu
npenojaBaHusi yueOHOro npeaMera « XuMus» B 00pa3zoBaTelbHbIX
oprannszanusx Poccuiickon denepannn, peaanu3yronux OCHOBHBIE
o0pa3zoBaTeIbHbIC TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM «CTpaTeruu
pa3BuTHus Bocniutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roga»

(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHsI Ha ypOBHE YINIyOJIEHHOIO M3yYEHHs 3aHHMAET Ba)KHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBaHus yuammuxcs 10-11 kmaccos.
N3yuenue mnpenMera, peanuzyeMoe B YCIOBUSAX Ju(DPEepeHLIMPOBAHHOTO,
npopHIBHOrO 00y4YeHHUs, MPU3BAHO O0OECHEUYUTh OO0IIE00PA30BATENBHYIO H
OOLIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
ajanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HHU B COLMYME, a TAKXKE
JUIsL  TIPOJIOJDKEHHMS  OOy4YeHMsl B OpraHu3alusax  Ipo(ecCHOHaIbHOTO
o0pa3oBaHMs, B KOTOPBIX XHUMHS SBISIETCS OJHOM M3 MPUOPUTETHBIX
JUCIUIUIMH.

B nporpamme mo XuMuM Ha3HaYeHUE MpeAMeTa «XUMUS» MOIy4YaeT
NOJPOOHYI0 HHTEPHPETALMI0 B COOTBETCTBUM C OCHOBONOJAraroUIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpKAHMS,
pe3yabTaToB OOYy4YEeHHS] M TPEOOBAHMI K YPOBHIO MOJATOTOBKH BBIIMYCKHUKOB.
CBHIETETBCTBOM TOMY SIBJISIFOTCS CIEAYIOIIME BBIMOJIHSAEMbIE TPOrPAMMON 1O
XUMUU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAs, pealn3alusi KOTOpPOWd O0ecredyrBaceT
MOJIyYeHHE MPEJCTABIEHUS O LENSIX, COAECpX aHUMU, OOLIEH CTpaTeruu
oOy4eHMs, BOCIHUTAaHUA W Pa3BUTHUA OOyYarOUXCS CpEACTBAMU
MPEIMETA, U3YyYaeMOT0 B paMKax KOHKPETHOTO IpOdUIIs;

e OpraHM3alMOHHO-IUIAaHUPYIOLLAs, KOTOpast peaycMaTpuBaeT
OINpPEENICHNE: MPUHLIHUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATENbHOCTH
M3y4YeHUsl yueOHOro Marepuania, KOJIMYECTBEHHbIX U KaU€CTBEHHBIX €r0
XapaKTEPUCTHK; MOAXOA0B K (POPMUPOBAHUIO COAECPKATEIHHOU OCHOBBI
KOHTPOJISL U OLICHKHM 00pa30BATENbHBIX JOCTHXKEHHI O0ydaroIuXcs B
paMKax UTOrOBOHM aTrTecTalud B (OPME €IUHOTO TOCYAAPCTBEHHOIO
PK3aMeHa M0 XUMUHU.

[Iporpamma a1 yrityO0JIEHHOTO U3YUYEHUS XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEPKAHKE, 00513aTEIBbHOE
JUISL U3y4YeHUs] B paMKax OTIEIbHBIX MNPOQUIeH, MpeaycMaTpUBaeT
pacnpeseseHue W CTPYKTYpUpPOBaHUE €ro IO Kiaccam, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSAM/pa3ienam Kypca;

e JAET MPUMEPHOE paclpeeieHHe Y4eOHOro BpEMEHHU, PEKOMEHTyEMOr0
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;



e IpeIaracT NPUMEPHYIO MOCICI0BATENBHOCTD HM3YYCHHSI YYCOHOTOo
MaTepuaia ¢ y4ToM JOTHKU MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIPEAMETHBIX CBS3EH;

e MAET METOJAMYECKYK) HWHTEPHPETALMIO ILEJed W 3a4ad MU3Y4YCHUS
npeiMeTa Ha YINIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpeaHero  oOliiero  oOpa3oBaHus,
COJICP)KATEIbHON ~ XapaKTePUCTHKH  IUTAHUPYEMBIX  PEe3yJIbTaToOB
OCBOEHHSI OCHOBHOI 00pa3oBaTENbHOW MPOrpaMMbl CPEAHEr0 OOLIEro
o0Opa3oBaHMsl (TUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAaKXKe
C yd4€TOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENbHBIX JEHCTBUHN
00y4aromierocst o OCBOECHUIO COAEPKaHUSI PEIMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe MO XUMHUH MPEAyCMOTpEHa
IPEEMCTBEHHOCTh € OOyYE€HHMEM XHMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a MpeaeliaMd yCTAHOBJIECHHOM MPOrpaMMoOil MO XUMHUH
00s3aTeNbHOM  (MHBAapUAHTHOM)  COCTABJISIOLIEH  COJEp)KaHUS  Yy4yeOHOro
npeaMera «XUMHS» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHON
COCTABJISIIOLIECH, KOTOpas JIOJDKHA  ONpENENsITbCS B COOTBETCTBHHM  C
HaIpaBJICHUEM KOHKPETHOro npoduiisi 00ydeHusl.

B coorBerctBuM ¢ kKoHuentyanbHeiMH monoxeHusmMu OI'OC COO o
Ha3HAYEHUU MPEeAMETOB 0a30BOro M YriayOJI€HHOrO YpOBHEH B CHCTEME
nudpepeHIIMPOBAaHHOTO O0YyUEeHHSI HA YPOBHE CPEAHEro oO0Iero oopa3oBaHUs
XUMHUSL Ha YpOBHE YIJIyOJIEHHOrO H3yYEHHs] HANpaBIECH Ha peau3aluio
NPEEMCTBEHHOCTH C TMOCIEAYIOIUM JTaloM MOJYyYEHHUS XHUMHUYECKOTO
oOpa3oBaHMsl B paMKaX HW3YYECHHS CIICIUATbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKUX  JUCHUIUIMH B  By3aX W OpPraHW3alMsaX  CpeIHEero
npodeccuoHanbHOrO 00pa3oBaHusi. B 3Toil CBsI3M H3ydyeHUE MpeaMeTa
«XUMHUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACUIMpPEHUE U YIIIyOlieHue
TEOPETUYECKOW M TMPAKTUYECKOW TOJATOTOBKM OOYYaromIMXcCsi, BBIOpABIINX
omnpeAenéHHbd  Tpoduasr 00ydeHHs, B TOM UHCIE€ C TEPCIEeKTUBON
NOCJIEAYIONIEr0 TMOJIYYeHHs] XMMHUYECKOro oO0pa3oBaHUs B OpraHU3alUsiX
npodeccuoHanbHoro oopazoBanus. Hapsiny ¢ atum, B cBete TpedboBanuit ®I'OC
COO k nmaHupyeMbIM pe3ysibTaTaM OCBOEHUS (peaepalibHOM 00pa30BaTeIbHOM
IpOrpaMMBbl CPEHEro O0IIero oO0pa3oBaHMs HW3YYEHHE MpeaMeTa « XUMH»
OPUEHTHPOBAHO Tak)Ke€ Ha peIIeHHe 3a/lad BOCIUTAHUS M COIHUAIBHOTO
pa3BUTHS 00ydYarolmuxcsi, Ha (GOPMHUPOBAHUE Y HUX OOUIEMHTEIUIEKTYaJbHBIX
YMEHUH, YMEHUI pallMOHaIN3alud y4eOHOro Tpy/ia U 0000IMIEHHBIX CIOCOOOB
JeSITeIbHOCTH, UMEIOIINX MEKIUCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBnsomuMu  TpeaMera  «XUMHS» Ha YpPOBHE  yIIyOJIEHHOTO
U3YYCHUS SBIAIOTCS YIITyOn€HHbIE Kypchl — « Opranndeckas Xumus» u «Oomas
U HeopraHumyeckas Xxumus». lIlpu ompeaeneHUH MOAXOAOB K OTOOpPY U
CTPYKTYpPHOM OpraHu3alliu COJIEP’KaHUs ATHX KypCcOB B MPOrpaMMe MO XUMUHU
3a ocHOBY mpuHATHl noyioxkeHus GI'OC COO o paznuuuax 0a30BOro u
yIiyOJE€HHOTO YPOBHEN M3YUYEHUS MTPEAMETA.

OcHoBy conepxkanusi kKypcoB «Opranmueckas xumus» u «OOmas u
HEOpPTaHWYEeCKash XUMHS» COCTABISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUK W
YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO M3yU€HHUS MpeAMeTa. JTa CUCTEMA
3HAaHMM TOJy4aeT OMNpeAeIEHHOE TEOPETHUECKOE JOIMOJIHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTbH CYIIECTBEHHO OOJIbIIMKA O00BEM  (PAKTOIOTMUYECKOrO
MaTepuaia. Tak, Ha yriayOJE€HHOM YpOBHE HM3Yy4yeHHUsl MpeaMeTa olecredyeHa
BO3MOXKHOCTh 3HAYUTENFHOTO YyBENWYeHHs] O0BbEMa 3HAHUH O XHUMHUYECKHUX
AJIEMEHTaX M CBOMCTBAX UX COCTMHEHUI HAa OCHOBE PACIIMPEHHS U yriayOleHus



IPEICTAaBICHUN O CTPOCHUU BEILIECTBA, XUMHUYECKOW CBSI3U U 3aKOHOMEPHOCTAX
OPOTEKaHUS] PEAKUUM, pacCMATPUBAEMBIX C TOYKUM 3pPEHUS XUMHUYECKON
KMHETUKM W TepMOAMHAMHUKU. M3ydeHHe NepuogUYecKOoro 3aKkoHa U
[lepuoanyeckoid  CUCTeMbl  XMMHUYECKMX  DBJEMEHTOB  Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IPEACTABICHUAX O CTPOCHUU aroMa.
XUMHYECKasi CBA3b OOBSICHSAETCS C TOUKU 3PEHHS] DHEPreTUYECKUX M3MEHEHUI
npu €€ 00pa30oBaHUU M Pa3pylLIEHUH, a TAKXKE C TOUKU 3PEHUSI MEXAaHU3MOB €€
oOpa3zoBanus. M3yueHwe THUNOB peakuui JOMOIHSAETCS (POPMUPOBAHUEM
IPEICTABICHUNA 00 JIEKTPOXUMHUYECKUX MPOLECCaX U IEKTPOIU3E PACILUIABOB
U pacTBOPOB BEIIECTB. B Kypce OpPraHM4ecKod XUMHUU IPU PACCMOTPEHHUH
PEaKIMOHHOM CIIOCOOHOCTU COEIMHEHUN yJaensieTcss o0co00e BHUMaHUE
BOIIpOCaM 00 DJJIEKTPOHHBIX 3(]QeKrax, O B3aUMHOM BIIUSIHHM aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHHWEe HMEET TO, 4YTO Ha COJEpXKAaHUE KYpCOB XHUMHH
yIayOJNE€HHOTO YpOBHA H3Y4Y€HHUs [UISl KJIACCOB ONPEAENEHHOr0 Mpoduis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep [IONOJHEHUH K oOuen
CUCTEME MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXHBIE MTpeaAMETHI. Tak,
HanpuMep, B COJAEPXKAHUM NpeIMeTa Uil KJIACCOB XUMHUKO-(U3UYECKOrO
npoduiia Gosbloe 3HaUeHUe OyAYT UMETh AJIEMEHThl y4eOHOTO MaTepHalia 1o
oOmel xumuu. Ilpy u3ydyeHuH mnpeaMeTa B JIaHHOM CJIy4ae AakLEeHT OyJeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHMS, OOLIHOCTb 3aKOHOB M TEOPHUIl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpUsl B
(¢u3KKe), 3aKOHbl COXPAHEHHSI MACChl M SHEPrUU, 3aKOHbI TEPMOJUHAMUKH,
ANEKTPOJIN3a, MIPEACTABICHHS O CTPOCHHUH BEILIECTB U JIPYTOE.

B 1O e BpeMs B coJepKaHMM IpeaMeTa Uil KJIacCOB XUMHUKO-
OHMOJIOTUYECKOTO PO OONBIIMI YEIbHBIM BEC OYE€T UMETh OpraHuYeCcKas
xumus. B aToM ciiywae mnpenocTaBisieTCss BO3MOXHOCTh 1t OoJee
00CTOSITEILHOTO ~PACCMOTPEHUsI XMMHUYECKOM OpraHu3aliid KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MpPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JMIHIbI, OEJIKH, YIJIEBOJbl, HYKICHUHOBbHIE
KHUCIOTBI U Jipyrue. [Ipu 3ToM 3HaHMS O COCTaBE M CBOMCTBAaX IMPEACTABUTENCH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB CIY’KaT OCHOBOWM ISl M3yYEHHS
CYIIHOCTH IpOLEccOB (POTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B muiane ¢gopMHpoBaHUS OCHOB HAay4HOrO MHUPOBO33PEHHS, OCBOCHHS
oOILIIEHAayYHbIX METOJIOB MO3HAaHUS U OIbITa MPAaKTUYECKOIO MPUMEHEHHS
HAy4YHbIX 3HAHUU H3y4yeHUE MpeameTa «XUMHUsS» Ha YriayOJIE€HHOM YpPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SAX C YYEOHBIMH MPEIMETAMU, BXOISILIUMHU B
COCTaB  MpeAMETHBIX  obOnacted  «ECTeCTBEHHO-HAy4YHbIE  MPEAMETHD,
«Maremaruka U “HGopMaTHKa» U «Pycckuil A3bIK U JIUTEpATypay.

[Tpn u3ydyeHun yuyeOHOro mpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke€, KaKk Ha YPOBHE OCHOBHOIO M CpeJIHEero ooOmiero ooOpa3oBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  MEpPBOCTENEHHOW  3HAYMMOCTH  SIBJISIETCA
dbopMupoBaHHEe OCHOB HAayKM XHMMHUU KakKk 00JacTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKON JESITEIIbHOCTH YEJOBEKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTypbl. PernieHue 3Tod 3amaud Ha yriayOJa€HHOM
YPOBHE M3Y4YEHUS MPEAMETA MPEAIOJIAraeT pean3alio TaKUX Lelel, Kak:

e (opmupoBaHue mNpeACTaBICHUI: O MaTepUATLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTU SIBJICHUM NPUPOABI, O MECTE
XUMHUM B CHCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poiud B
00€eCleYeHun YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA: B PELICHUU
npo0JieM PKOJIOTUYECKOM, IHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH,



B Ppa3BUTUM MEJMIMHBI, CO3JaHMM HOBBIX MAaTEpUaJIOB, HOBBIX
MCTOYHUKOB DHEPIuH, B oOecrieyeHun pPalMOHAIBHOTO
PUPOAOIIOIB30BaHNsA, B (POPMUPOBAHMM MHUPOBO33PEHUA M 0OIIEH
KyJIbTYpbl YE€JOBEKa, a TakKKe SKOJOTMYECKH OOOCHOBAHHOIO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpEJIE;

OCBOCHHME CHCTEMbl 3HAHUM, JEXAIIUX B OCHOBE XHMHUYECKOU
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KApTUHBI Mupa:
(GyHIaMEHTAJIbHBIX MMOHATUM, 3aKOHOB M TEOPUA XUMHH, COBPEMEHHBIX
MIPEICTABICHUI O CTPOEHUU BEILIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX HU
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKILIHii, O
XUMUYECKOM PAaBHOBECHM, PACTBOpAax M JTUCHEPCHBIX cHCTeMax, 00
OoOLIMX HAYYHBIX TPUHIMIAX XUMUYECKOTO TPOU3BOICTBA;
dbopmupoBaHue y  OOy4YalOIIMXCS ~ OCO3HAHHOTO  TMOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMUMHUYECKUX 3HAHUMN JJIs1 OOBSCHEHUS
KJIFOUEBBIX UAEH U MpOoOJIeM COBPEMEHHOM XMMHH, IJisi OOBSICHEHUS U
IPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOUMX  €CTECTBEHHO-HAYYHYIO
NPUPOAY; TPAMOTHOTO pELIEHUs MpPOOJIEM, CBSI3aHHBIX C XHMHEM,
MPOTHO3UPOBAHUS, AHAN3a WU OLEHKU C TMO3UIHUN 3KOJOTHYECKOU
0e30MacHOCTH  TOCJIEACTBUNA  OBITOBOM W MPOU3BOJICTBEHHOMU
JIESTEIbHOCTH YEJIOBEKA, CBS3aHHOW C XMMHUYECKHM IPOHU3BOICTBOM,
MCII0JIb30BAaHUEM U NIEPEPaOOTKOI BEIIECTB;

yrayOJieHue MNpeACTaBiICHUHM O HAy4HbIX METOJAaX  IO3HAHMS,
HEOOXOIUMBIX IJII NPUOOPETEHHUS] YMEHHM OpUEHTUPOBATBHCS B MHPE
BELIECTB M OOBSICHEHUS XMMHUYECKHX SIBJICHUH, MMEIOIIMX MECTO B
NPUPOJE, B MPAKTUUECKOU IEATETbHOCTH U MIOBCEIHEBHOW KU3HH.

B mnnane peanuzanuM NMEepBOOYEPENHBIX BOCIMTATENBHBIX W PA3BUBAOLIUX
(GyHKUMNA HETOCTHOM CHCTEMBI CPETHEro 00IIero 00pa3oBaHMs MPU U3YUEHHUU
npeaMera «XuMUsS» Ha yrayOJNE€HHOM YpOBHE O0COOYI0 aKTyaJbHOCTb
IPUOOPETAIOT TAKUE LIEJIU U 334U, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBJICHUW MIPUPOIBI,
YBOKEHUS K MPOLIECCY TBOpPYECTBA B OOJACTU TEOPETHUUYECKUX U
MPUKJIAJIHBIX UCCIICIOBAHUM B XUMUU, POPMHUPOBAHUE MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllMM K OOYYEHHUIO U TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO U  CAMOBOCIIHUTAHHIO HAa  OCHOBE  YCBOECHUS
00LIEYeIOBEYECKUX LIEHHOCTEM;

pa3BUTHE  [O3HABATEJIbHBIX  HMHTEPECOB, HWHTEJUICKTyaJbHbIX U
TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcsa, (GOpPMHPOBAHUE Yy HUX
CO3HATEJILHOIO OTHOUIEHUS K C€aMOOOpa30BaHHUIO U HENPEPHIBHOMY
0o0pa3oBaHUIO KaK YCJIOBHUIO YCIEIIHOW NPOQPECCHOHATBLHOU U
OOIlIECTBEHHON AESATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO M TOTPEOHOCTHU B 3JJOPOBOM 00pa3e KU3HU;

dbopMupoBaHUE YMEHUN U HAaBBIKOB Pa3yMHOI'0 MPUPOONOJIb30BAHUS,
pa3BUTHE  JKOJOTUYECKOW  KYJIbTYphl, NPUOOPETEHHE  OIbITa
00I111eCTBEHHO-TI0JIE3HOM IKOJIOTUUYECKOU NESITEIHLHOCTH.

OO6miee 4HMCIIO 4YacoB, MPEAYCMOTPEHHBIX JUIsI HW3Y4YEHUS XUMHH Ha
yIJIyOJICHHOM YPOBHE CpEIHEro oluiero oopasoBanusi, coctapiseTr 204 4acos:
B 10 xmacce — 102 vaca (3 yaca B Heaeno), B 11 kmacce — 102 gaca (3 yaca B
HEJICIIIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMHU.

[IpenmMer ¥ 3Ha4YeHWE OPraHUYECKOW XUMHUH, TPEACTABIECHUE O
MHOT000pa3uy OPraHuYeCKUX COETUHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoJia: OCHOBHOE M BO30YXKIEHHOE
coCcTOsiHMsI. BalleHTHbIE BO3MOXXHOCTH aToMma yrjiepojaa. XUMHUYEcKas CBS3b B
OpraHUYECKUX COEAUHEHUsX. TuIlbl TUOpUAM3AUU aTOMHBIX OpOuTanIel
yriepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBsA3W (OOMEHHBIA U
JOHOPHO-aKIENTOpHbIN). TUIbl NepeKpbhIBaHUS aTOMHBIX OpOUTaneil, 6- U T-
cBa3u. OnuHapHasi, BOWMHasg W TpoitHas cBsA3b. CrnocoObl pa3pbiBa CBA3EH B
MOJIEKYJIaX oOpraHudeckux BewniecTB. lloHsTue o cBOOOAHOM pajukare,
HYKJIeo(uiie u 3neKTpoduiie.

Teopust crpoeHuss opranmdyeckux coenuHeHurd A.M. byrtnepoBa wu
COBPEMEHHBIE TPEJCTABIECHUS O CTPYKType MOJIEKYyJ. 3HA4Y€HHE TEOpUHU
CTPOEHHSA OPraHUYeCKUX COeAMHEHUH. MoJeKyaspHble U CTPYKTYpHbIE
dopmynbl.  CrpykTypHble (GOpMYJbl  pa3MYHBIX BUJOB:  pa3BEpPHYTas,
COKpaméHHas, ckeneTrHas. M3omepus. Buasl wu3zomepun: CTpyKTypHas,
IPOCTPAHCTBEHHAA. OJEKTPOHHbIE A((EKTHI B MOJIEKYJaX OpPraHUYECKUX
COEIMHEHUI (MHIYKTUBHBIA U ME30MEPHBINA 3(DPEKTHI).

[IpencraBnenne o kiaccudukanmym opraHudeckux BewecTB. [loHsTue o
(GyHKUMOHAIBHOU rpymme. I'omomorus. ['omonornueckue PAIBL.
Cucremarnueckass HoMeHkiarypa opranuueckux coeauHenuit (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTACIIbHBIX MPECTABUTEIIEH.

Oco0eHHOCTH U Kiaccu(UKausl OpraHnyecKux peakiuii. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPTraHUYECKOU XUMUHU.

DOKCNepUMEHTAIbHBIE METOJbl M3YyYEHHs BELIECTB W UX MPEBPAILCHMIA:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NPU HArpEeBAHHUU
(m1aBneHue, oOyriMBaHUE M TOPEHHUE), KOHCTPYHPOBAHUE MOJIEIEH MOJIEKYII
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankansbl. 'oMonoruueckuit pss ajikaHoB, oomias GpopMysa, HOMEHKIATypa
U M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp’-ruOpuaM3anMs aTOMHBIX OpOWTaNeil yriuepoma, ©-CBA3b. (DU3MUECKUE
CBONCTBA AJIKAaHOB.

XYUMHUYECKHE CBOMCTBA aJIKaHOB: PEaKUMU 3aMEUICHUs, W30MEpHU3allHH,
JErUIPUPOBAHMS, TUKIMU3AIMHU, TUPOJIU3a, KPEKUHra, ropeHus. [IpencraBnenue
0 MEXaHU3ME PEeAKUH paIUKAIBHOIO 3aMEIICHMUS.

Haxoxnenue B npupoje. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. OOmas ¢opmysa, HOMEHKIATypa W H30MEpHS.
OCOOEHHOCTH CTPOEHUSI M XUMHUYECKHX CBOWCTB MaiblX (LMKIONPOINAH,
HUKJIOOyTaH) ¥ OOBIYHBIX (LUKJIOMEHTAaH, IMKIOTEKCaH) I[MKJIOAJKAHOB.
CriocoObl OJTy4YEeHHS U IPUMEHEHHUE LIUKJIOATKAHOB.

Ankenwsl. ['omonoruueckuii  psijy  alkeHOB, oOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AJIKEHOB, Sp°-rUOpUAM3alMs aTOMHBIX OpOWTaneil yriepoaa, G- U T-CBS3H.
CtpykTypHas M TreoMeTpuyeckas (LMC-TpaHC-) wu3omepus. Puznueckue



CBOWCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKIUU IPUCOEIUHEHUS,
3aMEILEHUS B O-TTOJIOKEHUE TIPU IBOMHOM CBS3H, OJIUMEPU3ALNN U OKUCICHUS.
[IpaBmiio MapkoBHuKOBa. KauecTBEHHbIE peakUMW Ha JABOMHYIO CBS3b.
CriocoObl OJTyYeHHsI U IPUMEHEHUE aJTKEHOB.

AJIKaJTUEHBI. Knaccudukanus aJKaJMEHOB (conpspkEHHBIE,
U30JMPOBAHHBIE, KyMyauposannsie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XMMHUYECKUX CBOMCTB CONPSKEHHBIX JHEHOB, 1,2- u 1,4-mpucoenuHenue.
[Tonmumepuzanus conpsxEHHbIX AUeHOB. CrocoObl MOJYyYEHHUS] U TPUMEHEHUE
AJIKaJMEHOB.

Ankunbel.  ['oMonoruueckudt  psja  ankuHOB, oOmas  dopmya,
HOMEHKJIaTypa M HM30MEpHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJl ~QJIKWUHOB, Sp-TMUOpHIM3alMsl aTOMHBIX OpOWTalield  yriaepoja.
@u3nyeckue  CBOMCTBA  AJKUMHOB. XMMHMYECKHE  CBOWMCTBA:  PEaKUUU
OPUCOCIMHEHUS, JUMEpU3allMM W TpUMEpHU3alUuu, OKuciieHud. KuciaoTHble
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE
peakMy Ha TPOMHYIO CBS3b. CIIOCOOBI MOTYUYEHUSI U TPUMEHEHUE AIIKUHOB.

ApomaTnueckue yrieBoaopojibl (apeHsl). ['oMogoruyeckuii psji apeHos,
obmast  Qgopmynia, HOMEHKJIATypa U  U30Mepusl. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJEKyJIbl OeH3ona. dusnyeckue CBOMCTBA
apeHoB. XMMHYECKHE CBOICTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUS
B OEH30JIbHOM KOJIBIIE U YTJIEBOAOPOJIHOM paJuKaje, peaKuuu MPUCOeIUHEHHUS,
OKHCJeHHE ToMosioroB Oenszona. IlpeacraBienne 00 OpPUEHTHUPYIOLIEM
JNEHUCTBUM 3aMECTUTENe B OEH30JbHOM KOJIbIIE Ha MPUMEPE AJIKWIbHBIX
paauKagoB, KAPOOKCUIBHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHMX CBOMCTB ctuposa. llonumepusanus
cruposa. CriocoObI Oy YeHHS B MPIMEHCHUE apOMATHIECKHX YIIIEBOAOPOIOB.

[Tpuponnsiii  ra3. IlomytHeie HedTsHble Ta3pl. Hedptsr u €
npoucxoxjeHne. KaMeHHbld yrojab U NpOAyKThl ero nepepadotku. CrnocoOsbl
nepepaboTKu He(PTHU: MEPEeroHKa, KPEKUHT (TEPMHUUYECKUN, KATaTUTUUYECKUIN),
pudopmunr, nuponus. IlpoaykTsl nepepaOoTku HepTH, UX TPUMEHEHUE B
IPOMBIIIIEHHOCTH U B OBITY.

["'eHeTnueckas CBA3b MEXY PA3IMUYHBIMU KJIACCAMU YTJIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOEHHME TaJOrE€HIIPOU3BOAHBIX YIJIEBOAOPOJIOB. Peakuuu
3aMEIEHUs TajJoreHa Ha THAPOKCOrpyNIy, HUTPOrPYIIly, LHAHOTPYIILY,
aMuHOrpymiy. JIefiCTBHe Ha TaJoOreHNPOU3BOAHBIC BOJHOTO W CIMPTOBOTO
pacTBopa mEnoyn. BzanmoaencTere JUrajoreHaJkaHoB ¢ MarHUEM M LIUHKOM.
[IonaTHE O  METAJUIOOPraHMYECKUX  COEAUHEHHsX.  Vcmosib3oBaHME
raJIOT€HIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHHs BEUIECTB W UX MPEBPAILCHMIA:
u3ydeHue  (PU3MYEeCKUX  CBOMCTB  YIJIEBOJAOPOJIOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEaKUUi YIiIeBOJOPOIOB pa3IMYHBIX KiaccoB (0OeclBeUrBaHUE
OpOMHOI MJIM MOJHOW BOJbI, PACTBOpA MEpMaHraHaTa Kajus, B3aUMOJEHCTBUE
aleTUJICHa C aMMHAaYHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepoja U BOJOPOAAa B OPraHMYECKUX BEIIECTBAX, MOJyUECHHE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, O3HAKOMJIEHUE ¢ KoJuleKuusamu «HedpTe» u
«Yronb», ¢ oOpa3uaMH IUIACTMACC, Kay4yKOB W pE3HHbI, MOJEIMPOBAaHUE
MOJIEKYJI YTIE€BOAOPO/IOB U TAJIOI€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconep:xanue oprannyecKue coeAnHeHHs.

[IpenenbHble onHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuMeEpe
MEeTaHoJIa W 3TaHoja). ['omonormyeckuid psia, odwmwas Gopmyia, HU30OMEpPHS,



HOMEHKJIaTypa U kjaccuukamus. Dusnueckue CBONCTBA MpeAeIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIYy MOJEKYJIAMH CIHPTOB.
XHWMHYECKHE CBOWCTBA: pEAKLMHM 3aMEIICHMs], JErujpaTalud, OKHCIEHUS,
B3aUMOJICCTBUE C OPraHUYECKUMH M HEOPraHMYECKUMHU  KHCIIOTaMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL. JleHCTBUE 3TaHONA U
METaHOJIa Ha OpraHu3sM uenoBeka. CrnocoObl MOJyYEeHHUS W MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢gupsl, HOMEHKIaTypa u n3oMepusi. OcoOeHHOCTH (PU3HUECKUX
Y XMMHYECKUX CBOWCTB.

MHoOroaTroMHble COUPTHl — 3TUJIEHIIMKOIb U TIUUEpUH. PU3NYecKue u
XUMUYECKME  CBOMCTBA:  pEaKIUU  3aMEIEHHUsA,  B3aUMOJCICTBUE  C
OpraHUYEeCKMMU M HEOPraHMYECKHUMH KHUCIOTaMHU, Ka4eCTBEHHAas pEaKuus Ha
MHOTOaTOMHbIe  cnupThl.  [IpeacraBieHre 0  MeXaHU3ME  peakui
HyKkjieouibHOro 3amenneHus. JleiictBue Ha opranu3m uesnoBeka. CriocoObl
NOJIyYEHHS] U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIMSHHUE THUIPOKCOTPYIIIBI U
oenzonpHOTO siapa. Gusnueckue croiictBa PpeHosa. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (eHona. KauecTBeHHble peakiuu Ha (eHoda. TOKCHYHOCTH (peHoa.
Cnoco6wI nosrydueHus U npuMeHeHue dhenosa. Genondopmanbiaeruatas cMoa.

KapOoHW/IbHBIE COEIUHEHUSI — albJETUAbl M KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHWUJIBHON rpymmbl. ['oMonoruyeckue psiabl anbJErHIOB U
KETOHOB, 0011as ¢popmyia, U30MEpUs U HOMEHKIIaTypa. Pu3nyecKkre cBOMCTBa
aNbJETUIOB M KETOHOB. XHMHYECKUE CBOMCTBA aNBJETHIOB U KETOHOB:
peakuuu npucoeauHeHus. OKUCIEHUE allbJIETUI0B, KAUeCTBEHHbIE PEaKUUU Ha
anbaerupl. CnocoObl MONyYeHUs! U IPUMEHEHHUE alIbJIETHU/I0B U KETOHOB.

OnHOOCHOBHBIE —MpeaeiabHble  KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH
CTPOEHHS MOJIEKYJ KapOOHOBBIX KHCJIOT. WM3oMmepuss U HOMEHKJIATypa.
®du3nyeckue CBOMCTBA OJHOOCHOBHBIX MPEIECIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsI3u MeXAy MOJEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakUus 3Tepu(PpUKalny, peaKkIui ¢ yHaCTUEM
YIJIEBOJIOPOAHOrO pajukaina. OCOOEHHOCTHM CBOWMCTB MYPaBbUHON KHCIJIOTHI.

[TonsiTue O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CJOXHBIX 3dupax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX KHCJIIOT, JTMKapOOHOBBIX KHCIIOT,

TUAPOKCUKApOOHOBBIX KUCHOT. [IpeacTtaBurenu BbICIIMX KApOOHOBBIX KHUCIIOT:
CTEapUHOBAsl, TAJLMUTUHOBAS, OJICMHOBAS, JIUHOIE6As, JTUHONEHOBAs KUCIIOTHI.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuii psia, oodmas Gopmyia, u3oMepus U
HOMEHKJIarypa. PU3NYECKHEe U XUMHUYECKHE CBOMCTBA: TMIPOJIN3 B KUCIOW H
HIEJIOYHOM Cpefe.

XKupsl. Ctpoenue, pu3nuecKkue 1 XMMUYECKHE CBOMCTBA KUPOB: THAPOJIN3
B KHUCJIOW M 1IenoyHoil cpepe. OCOOEHHOCTH CBOMCTB JKHPOB, COJEp KallnX
OCTAaTKHU HENPEAEIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTuka yriieBojoB. Kiaccudukanus yrieBogoB (MOHO-,
IU- WU 1nonucaxapuibl). MoHOcaxapuibl: TIIOKO03a, (PYyKTO3a, rajaakrosa,
pubo3a, ae3zokcupuOo3a. PU3NYECKHE CBONCTBA M HAXOXIACHUE B MPUPOJIE.
doTocuHTE3. XHMHUYECKHE CBOMCTBA TUIFOKO3bl: PEAKIHM C YYaCTHUEM
CIUPTOBBIX M QIbJECTUIHOW TPYII, CIHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHUE.
[IpumeHeHue TIIIOKO3bl, €€ 3HAYE€HUE B JKU3HEACSATENBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MallbTO3a M JIAKTO3a. BocCcTaHaBIMBAKOLIME U



HEBOCCTAHABJIMBAIOLIME aucaxapuapl. I'naponns nucaxapunoB. Haxoxaenue B
npupose u npuMmeHenue. [lommcaxapuapl: kpaxman, TJIMKOTEH W LEJUIIOJIO3A.
CrpoeHne MakpOMOJIEKYJ Kpaxmaja, IJIMKOI€Ha M LEJUTIoNIo3bl. Pu3ndeckue
CBOMCTBAa KpaxMmaja U ULEJUII0J03bl. XHMHMYECKHE CBOMCTBA Kpaxmala:
TUAPOIN3, KA4YeCTBEHHAs peakuuss C HOJOM. XHMMHUYECKHME CBOWCTBA
LEJUIIOJIO3bl:  THAPOJIU3, MojydyeHue 3¢upoB 1emwnono3bl. Ilondarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUM:
pPacTBOPUMOCTh pAa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C
HaTpUEM, OKMCJIEHHE ITWJIOBOIO CIIMPTA B aIbJAECTHJ HA PACKaIEHHON MEITHOU
IIPOBOJIOKE, OKHCJIEHHE ATHJIOBOIO CIHpPTAa JUXPOMATOM Kajusi (BO3MOYKHO
UCIIOJIb30BaHUE BUIAEOMATEPUAITIOB), KAUECTBEHHbBIE PEAKIMU Ha aJbAETUjIbl (C
ruapokcugom auammuncepeopa(l) wu  ruapoxkcupom memu(Il)), peakius
mmmiepuHa ¢ rugpokcuaom  meau(Il), xumuueckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aWMOJIEWCTBHME pPacTBOpa INIKOKO3bl C THAPOKCHUIAOM
meau(1l), B3aumoericTBie Kpaxmaia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay no temam «Cruptel U ¢enonb», «KapOoHoBble KuCHOTHL. CloKHBIE

3¢hupbD.
A3oTcoaep:Kkalue OpraHnyecKue coeIMHeHMsI.
AMHUHBI — OpraHuYecKue MPOU3BOJHBbICE aMMuaka. Kiaccudukarus

aMUHOB: anudaTUuecKue M apOMaTHYECKHEe;, TMEPBUYHBIC, BTOPUYHBIC U
TpeTtuyHbie. CTpoeHUe MoJIeKyl, oOiast popMyia, U30Mepus, HOMEHKJIATypa U
(¢u3nueckrue CBOMCTBA. XHMMHUYECKOE CBOMCTBA alu(AaTUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aJKWJIUPOBAHHE, B3aUMOJICUCTBUE MEPBUYHBIX aMHUHOB C
a30TUCTOM KUCTOTON. COJIM alKWJIAMMOHHSL.

AHWIMH — TMPEJICTaBUTEIhL aMUHOB apomaTuyeckoro psna. CtpoeHue
aHuWiIvMHA. B3auMHOe BIMSHUE TPyINIl aTOMOB B MOJIEKYJE AaHWIMHA.
Oco0eHHOCTH XMMUYECKMX CBOWCTB aHWwIMHA. KadecTBeHHBbIE peakiuu Ha
aHunuH. CnocoObl MOMy4YeHUsT W NPUMEHEHHE alu(aTUYeCKUX aMHHOB.
[TonyueHue aHWIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe IPEACTaBUTENN
0-aMUHOKHCJIOT: TJUIMH, ajlaHuH. Dusznueckue CBOMCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBAa aMHMHOKHCIOT KakK aM(pOTEpPHBIX OpPraHUYECKUX
COCAMHEHUM, peakiusl MOJUKOHACHCAIIUM, O00pa30BaHHE MENTUIHON CBS3H.
Buonoruueckoe 3HaueHue aMMHOKUCTOT. CUHTE3 U TUAPOIIU3 MENTUIOB.

benku xak npupognsie noaumepsl. [lepBuuHasi, BTOpUuHasi U TPETUUHAsS
CTPYKTypa O€eiaKoB. XHMHUYECKHUE CBOWCTBA OENKOB: THUJPOJIM3, JIEHATYypalus,
KaueCTBEHHbIE PEAKLMU Ha OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPAILICHUI:
pacTBopeHue OEJIKOB B BOJIE, JICHATypalls OCJIKOB MPU HAarpeBaHUU, IIBETHHIC
peakiuu Ha OeJKkM, pEIIeHUE OKCIEPUMEHTAIBHBIX 3ajad [0 TeMaM
«A3oTcoAepkaliie  OpraHM4eckue  coeauHeHus’» U «Pacro3HaBaHue
OpTraHUYECKUX COCTMHEHUIY.

BbicokomoJieKyJIIpHBbIE COeTMHEHUS .

OCHOBHBIE TIOHSITUS ~XUMHUU  BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHUM:
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPETHSS
MoJsieKyIsipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COCAMHEHUN — MOJIMMEPU3ALIUS U TTOJTMKOH ICHCAIIUS.

[Tonumepubie Matepuansl. IlnacTMacchl (MOJUATUIICH, TOJMIPOIUIICH,
NOJIMBUHUWIXJIOPUI, TOJUCTUPOJ, TMOIUMETUIIMETAKpUiIaT, MOJUKapOOHATHI,
noMdTHWICHTEpedTanaT). Y THin3anus u nepepadoTka riacTuka.



DnacToMepbl:  HATypalbHBIA  KaydyK, CHUHTETHYECKHME  Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bosokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tomumepsnt CIIEIMAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AJIEKTPOIPOBOAIINE MOJIUMEPHI, OMOpa3ziaraeMple OJIUMEPHI).

DOKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHs BELIECTB W HUX MPEBPAILECHMIA:
O3HaKOMJIEHWE ¢ oOpa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, Kay4dyKoB, PEIICHHE HSKCIEPUMEHTANbHBIX 3aJad IO TEMe
«Pacnio3HaBaHueE MIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MoJeKyJsapHOM (QOpMyIibl OpraHM4ECKOro COEIUMHEHHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHUE
MOJICKYJISIPHON (DOPMYIJIbl OPraHUYECKOTO COEJUHEHHS MO Macce (00bEMY)
MPOJYKTOB CropaHusi, MO0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOITYKTOB
peaklMy W/WIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POpMyIIbl
OpPraHUYeCKOro BEIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
NOJIYYEHHMsI, ONPENENICHUE JO0JIM BbIXOAA MPOAYKTA PEAKLHUH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peasmszannss MeXnpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 KJjacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOUIUX
CCTCCTBEHHO-HAYYHBIX TOHATUN, TaK M TOHITHH, TPHUHITHIX B OTACIBHBIX
IpeIMETaxX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHbIE MOHSATUSA: SIBJICHUWE, HAY4YHBId (HaKT,
TUIO0TE3a, TEOpHUsS, 3aKOH, aHaju3, CUHTE3, KiIaccHu(pukauus, HaOII0JEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®duzuka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, MOJEKYya,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PM3MUYECKUE BEIMYMHBI, €AMHHIIBI U3MEPEHHUS, CKOPOCTb, SHEPIHS,
Mmacca.

buonorusi: kineTka, opraHusM, 3KOCUCTeMa, Ouocdepa, MeTabOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBINA M reTepoTPOPHBIN TUIl TUTAaHUSA, OpOKEHHE,
(doTOCHUHTE3, IbIXaHHUE, OEJIKW, YIJIEBOJbI, >KUPbI, HYKJIECUHOBBIE KHUCIOTHI,
(hepMEHTBHL.

I'eorpadusi: mone3Hpie HCKOMaeMbl€, TOTUIHUBO.

TexHonOrus: NUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAJIBLHOTO MHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPI'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHUHM.

AtoMm. CocTtaB aTOMHBIX saep. XHMHYECKHM dJeMeHT. HM30Tomsl.
CtpoeHue 3JeKTPOHHBIX 000710YEK aTOMOB, KBAHTOBBIE YHCJIa. DHEPreTUYECKUE
YPOBHM M MNOAYpPOBHU. ATOMHBIE opOuTanu. Knaccupukamus XUMHUYECKHX
3JIEMEHTOB (s-, p-, d-, f-3nemenTsl). Pacnipenenenue 371€KTPOHOB MO aTOMHBIM
opOuTansM. OJNEKTPOHHbIE KOH(UIypallud aTOMOB 3JJIEMEHTOB IE€PBOrO—
YeTBEPTOro NEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JEKTPOHHbIE
KOH(UTypallMi HOHOB. DJIEKTPOOTPULATENBHOCTb.



[lepnognuecknii 3akoH u llepmommueckas cucremMa XHMHYECKHX
anementoB  J[.M. MenneneeBa. CBs3p NEPUOAMYECKOTO  3aKOHA U
[leproanyeckoli CHCTEMBl XMMHMUYECKHX JJIEMEHTOB C COBPEMEHHOW Teopueu
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIIOKHBIX BEIIECTB IO TPYIINaM U
nepuoaam. 3Ha4eHUe nepuoandeckoro 3akona /[.M. Menneneesa.

XUMHUYECKasT CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJIECHTHAs, WOHHAs,
MeTainyeckas. Mexanu3mbl 00pa30BaHMsI KOBAJIEHTHOW CBA3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA.  DHEpruss W JuiMHAa  CBs3U.  [loJmApHOCT®,
HAIIpaBJICHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble cCBsA3M.
Bonoponnas cBa3b. MeXMONEKYJIIAPHBIE B3aUMOICHCTBUS.

BaneHTHOCTP M BajeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b JJIEKTPOHHOU
CTPYKTYpPhl MOJIEKYJl C HMX TE€OMETPUYECKUM CTPOEHHEM (Ha MpuMepe
COEIMHEHU 3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBieHre O KOMIUIEKCHBIX COE€IMHEHUSAX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOoOoOpa3oBaTeib,  JIMTAHJbl.  3HAYE€HUE  KOMILUIEKCHBIX
coeauHeHni. [IoHATHE O KOOPAMHAIMOHHOW XUMHH.

BemecTtBa MOJEKYJIIPHOTO W HEMOJIEKYJISPHOTO CTPOCHMs. THIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cucreMax. Mcruaneie pactBopsl. [IpencraBnenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHHUSI KOHLEHTPALMU PacCTBOPOB:
MaccoBas J10J1s1 BEUIECTBA B PaCTBOPE, MOJISIpHAasl KOHLEHTpauus. HaceieHHble
Y HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanuss 1M HOMEHKJIATypa  HEOPraHMYECKHMX  BEIECTB.
TpuBrnanbHblE Ha3BaHWUA OTHAEJBHBIX IPEICTABUTEIEH  HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanuss  XMMUYECKMX  peakuuid B HEOPraHUYECKOM WU
OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUSI MACChI BELIECTB; 3aKOH COXPaHEHUs
U TpEBpAIICHUs] SHEPrUM MNpPU XUMHUYECKUX peakiusx. TeruioBbie 3(QeKTsI
XUMHAYECKUX peakuuii. TepMOXuMHUUeCKre ypaBHEHMUS.

CKOpOCTh XMMHYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
(daktopoB. ['oMoreHHble U reTeporeHHble peakiuuu. Katanus u kaTanu3aTopsl.

OOpatumble U HeoOpaTUMBbIE peakUuu. XHUMHYECKOE pPaBHOBECHE.
KoHcTranTa xumudeckoro paBHoBecus. (DAKTOpBI, BIMAIONIME HA ITOJIOKECHHE
XUMHYECKOTO PABHOBECHS: TEMIIEpATypa, JaBICHUE U KOHLIEHTPALUN BEILIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle Ilatense.

Onekrponutuyeckas auccouuanus. CHIbHbIE M CJIA0bI€ 3JIEKTPOJIUTHI.
Crenenp aucconmannu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWTpaJbHasd,
mienioyHasi. Bonopoaneiii mokaszatens (pH) pactBopa. ['mapomnus coneit.
Peaknuu nonHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb  OKUCIEHUS.
Okucnurens M BOCCTaHOBHUTENb. [Iporeccsl OKHMCIEHMS W BOCCTAHOBIICHMS.
Baxneiiline OKHCIUTENN U BOCCTAHOBHUTENU. MeTOH 3JEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUM:
pa3JIOKEHHE MEPOKCUAA BOJAOPOAA B IPUCYTCTBUM KATAIM3aTOPa, MOJEIN
KPUCTANIMYECKUX  PElETOK, MPOBEICHHE pEaKUud HOHHOro OOMeHa,
OIPENIEIICHUE CPENIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUYECHHUE BIUSHUA
paznuYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOW pEaKIUU W IOJO0KEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xummusi.



[lonoxenne HemeraioB B llepuoandeckol cucCTeME XHMHYECKHUX
sanementoB J.M. MenaeneeBa M OCOOEHHOCTH CTPOEHHMSI HMX aTOMOB.
dusnyuecKkrue CBONCTBA HEMETAIUIOB. AJUIOTPOINHUS HEMETAUIOB (HA MpUMEpe
KHUCJIOpOJIa, cephbl, hocdopa u yriaepoa).

Bonopona. Ilonyuenue, ¢pusndeckre U XMMUYECKUE CBOMCTBA: PEaKIMU C
METAUIAMU W HEMETa/ulaMH, BOCCTAHOBUTEJIbHBIC CBOMCTBA. [ 'WMIpubL
ToIIMBHBIE JIEMEHTBHI.

["anorensl. Haxoxaenue B npupojie, cnocoObl noiayyeHus, Gu3nueckue u
XAMUYECKUE CBOICTBA. ["anoreHoBOAOPO/IBL. Baxueitmue
KHUCIIOPOJACOJIEpKAIllUe  COelMHEHUsT  rainoreHoB.  JlaboparopHele U
IIPOMBIIIIEHHBIE CIOCOOBI MOJTY4Y€HHUs rajnoreHoB. [[puMeHeHne raJsoreHoB u ux
COECIMHEHU.

Kucnopon, 030H. JIabopatopHbie ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTyYeHUS
kuciopoaa. Puznueckue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOIA U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CHoCOObI MoOyudeHus,, (U3UYECKHE U
xumudeckue cBoictBa. CepoBomopon, cyibhunbl. Oxcupn cepbi(IV), oxcup
cepri(VI). CepHucrast u cepHasi KUCJIOTHI U uX cojid. OCOOCHHOCTH CBOWCTB
CcepHOM KUCIIOTHI. [IpumeHenne cepbl U €€ COeIMHEHHUI.

A3zor. HaxoxJeHue B mpupoje, crnocoObl MOIy4deHHs, (U3HYECKUE U
XMMHUYECKUE CBOMCTBAa. AMMMaK, HUTpuUibl. Okcuabl a3oTa. A30THUCTas U
a30THas KHUCIOTBI U HUX cojdu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIOTBHI.
[TpumeHeHue a30Ta ¥ ero COeIMHEHNU. A30THBIE Y10OpEHUS.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MoaydeHus, (puanyeckue u
xumuueckue cpoiictBa. Pochunsl u dhochun. Oxcuasl pocdopa, pochopnas
kucinota u e€ conu. [Ipumenenue dochopa u ero coegunenut. docdopHeie
yA0OpeHUs.

Yriepoa, HaxoxAeHUE B TMpupoje. AJUIOTPONHBIE MOAUGDUKAIIUN.
®du3nyeckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaom. Oxcup yraeponaa(Il), okcua yrnepona(IV), yronbHas kuciora u e€
coJii. AKTUBUPOBAHHBIN Yroiib, afcopouus. dymiepensl, rpadeH, yriepoaHble
HAaHOTPYOKHU. lIprMeHeHue NpoCThIX BELIECTB, 0OpPAa30BAHHBIX YIJIEPOAOM, U
€r0 COEJMHEHHN.

Kpemuuii. Haxoxnenue B nmpupoze, criocoObl MoaydeHus, PU3nyeckue u
xumudeckue cBorctBa. Okeua kpemHus(IV), kpeMHHEBass KUCIOTA, CUIIMKATBHI.
[IpumeHenne kpemHus U ero coeauHeHud. CTEKIIO, €ro MOJy4YEHUE, BUbI
CTEKJIA.

[lonoxenne MerauioB B llepuognueckolr CcucTeMe€ XUMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMS JJIEKTPOHHBIX 00OJOYEK AaTOMOB
MeTtaioB. O0mue puznueckre cBoiicTBa MeTamioB. [I[pumMeHeHrne MeTauioB B
ObITy U TexHuKe. CIuIaBbl METAJIOB.

DJEKTPOXUMHUYECKUN psii HanmpsbkeHuid wmetamioB. OOmme crnocoObl

NOJIyYEHUS METaJJIOB: TUIPOMETAILTYPrusl, NUPOMETAILUTYPIHs,
anekTpoMmerasuryprus. Ilonstue o koppo3un meTtaimioB. CrocoObl 3alUThl OT
KOPPO3HUHU.

O6mas xapakrepuctuka MetamioB [A-rpynnsl [leproguyeckoil cucteMsl
XUMUYECKUX OJJeMEHTOB. Harpuii u kammil: nonydenue, Quanueckue u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCINHEHUM.

O6mas xapakrepuctuka MetauioB [[A-rpynmnsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuili W KalblMi: MojdydeHue, (Quznueckue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB MU UX COEAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmOMHHMI: TIOJlydeHHE, (U3WYECKHMEe M XHMHYECKHE CBOICTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA M €ro COeAMHEHHI. AMQOTEpHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUJIA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATTFOMUHUS.

OO6mast xapakTepucTHKa MeTauioB 1o0ouHbIXx mnoAarpynn (b-rpymm)
[leproanveckor CHCTEMBI XUMHUYECKUX JIIEMEHTOB.

duznueckrue 1 XMMUYECKHE CBOMCTBA XpOMa M €ro coeanHeHu. OKCHUIbI
u rugpokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl 1 Juxpomatsl, UX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

dusznueckne M XMMHYECKHME CBOMCTBA MApraHla U €ro COEIWHEHUM.
Baxwneimme coeaunenus wMapranua(ll), mapranna(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA.

dusznueckue W XHMHUYECKHE CBOMCTBA JKEJe€3a M €ro COCIUHECHUM.
Oxkcupapl, rugpokcuasl u conu xeneza(ll) wu sxeneza(Ill). Ilomyuenuwe wu
IIPUMEHEHME KEJIE3a U €r0 CIUIABOB.

@u3nyecKue 1 XMMUYECKHE CBOMCTBA MelIU U €€ coenuHennil. [lomyyenue
Y IPUMEHEHUE MEIH U €€ COeTMHEHMIA.

[Muuk: nomydyeHue, pU3NYECKUE U XUMHYECKHE CBOMCTBA. AMpoTepHbIe
CBOMCTBA OKCHJA M TUAPOKCHUAA LHMHKA, THAPOKCOKOMIUIEKCHI IMHKA.
[TpumMeHeHue NUHKA U €ro COEAMHEHUIA.

DKCIepUMEHTAIbHBIE METObl M3YyYEHHs BEUIECTB W UX MPEBPAILCHMIA:
u3yueHue oOpa3loB HEMETAJIOB, FTOpeHHe cephl, pocdopa, xene3a, MarHus B
KHCIIOPOJIE, M3YYEHHUE KOJUIEKIMM «MeTalulbl M CIUIaBbl», B3aUMOJACHCTBHE
HICJIOYHBIX W LIEJIOYHO3EMEIbHBIX METAJUIOB C  BOAOW  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), B3aMMOJEHCTBUE LIMHKA W JKeje3a C
pacTBOpaMM KHUCJIOT U LIENOYEH, KAUECTBEHHBIC PEAKIIMM HAa HEOPraHWYECKHUE
aHUOHBI, KaTHOH BOJOPOAa ¥ KaTHOHBI METAJlIOB, B3aMMOJCHCTBHE
THJPOKCHIOB AIFOMUHUS U LIMHKA C PACTBOPAMH KHUCJIOT U LICJIOYCH, PELICHNE
AKCIIEPUMEHTAJILHBIX 33/1a4 1o TemaM «l anorensl», «Cepa u €€ coequHEeHusD,
«A30T u Qochop M UX COECTUHECHHS, «MeTaIbl TIaBHBIX HNOATPYIIID,
«Mertasnibl TOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Pons xumum B oOecriedeHHMM YCTOWYMBOIO pa3BUTHUSL YEJIOBEYECTBA.
[TonsiTue 0 Hay4HbIX METOAAX TMO3HAHUS M METOJOJOTMU HAYYHOTO
VCCIIEJOBAHUS. Hayunble = nmpuHUUIIBI OpraHu3aldd  XHMHYECKOIo
npousBojacTBa. I[IpoMbllIeHHBIE CIIOCOOBI MOMYYEHUs BaXKHEHIIMX BEIIECTB
(Ha mnpuMepe TMPOMU3BOACTBA aMMHAKA, CEPHOM KHUCIOTBHI, METAHOJA).
[TpoMbILIUIEHHBIE CIIOCOOBI TMOMYYEHUSI METAJIOB M CIUIABOB. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl M €ro mnocineAactsus. Ponb Xumum B
o0ecrieYeHnr IHEPreTHYECKON 0€30MacHOCTH.

Xumust U 300pOoBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuna
UCIIOJIb30BaHUSl JIEKAPCTBEHHBIX INpenaparoB. Poiab XUMUM B pa3BUTUHU
MEJULMHBI.

XWMHSI TUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Posib XUMuH B
o0ecreyeHnn MuuIeBoil 0€30MacHOCTH.

Kocmernueckue m mapdromepnsie cpenctsa. bertoBas xumud. IIpaBuna
0€30MacHOr0 MCMOJIb30BAHMS MPENapaToOB OBITOBOM XMMHHM B TOBCEIHEBHOM
AKHU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIbHBIE MaTEpHAIIbI
(meMeHT, 6eToH).



XuMHUSL B CEIBCKOM XO3sicTBe. OpraHndeckne W MHHEPAIBbHBIC
yA0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pHalIbl, KPACKH, CTEKIIO, KEpaMHUKa.
Marepuains! 1 35eKTpOHUKU. HaHOTEXHOMOTMA.

Pacuérnbie 3anaum.

Pacuétel: maccel BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BELIECTBA, MAacce WU 00BbEMY OJIHOTO M3 YUYACTBYIOLUIUMX B PEAKIUHU BEIIECTB,
Macchbl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIU OJHO W3
BELIECTB MMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaklMM, €Clii OJHO M3 BEUIECTB JAaHO B BHUJAE PAcTBOpa C OINPEACIEHHOU
MAacCOBOM J0JIE PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJW WU MOJSAPHOU
KOHLIEHTpAI[Mi BEIECTBa B PACTBOpE, JOJM BbIXOJa MPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaumss MeXNpeaMETHBIX CBSA3€ MNpU  HM3y4YeHHH OOwweld u
HEOpPraHW4YeCcKOW XumMuu B 11 Kiacce OCYIIECTBISAETCS 4€pe3 HCIOJIb30BAHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBbIX MOHSATUH, TaK M MOHSATUM, NPUHSATHIX B
OTJIETIbHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO0muMe ecTeCTBEHHO-HAy4YHbIE MOHSATUSA: SIBJICHUWE, HAY4yHbId (HaKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallM3, CUHTE3, Kiaccupukauus, NEPUOJUYHOCTb,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOJICIIUPOBAHUE.

®dusuka: MaTepusi, MUKPOMHpP, MAKpPOMHpP, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, HWOH, W30TOMbl, PAJAUOAKTHUBHOCTb, MOJEKYJIa, SHEPreTHUYECKU
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHO€ COCTOSIHUE BEILECTBA,
uAceabHbIA Ta3, (U3UYECKUE BEIUYMHbBI, CAUHUIBI HU3MEPEHHS, CKOPOCTD,
SHEprus, Macca.

buonorusi: kineTka, opraHusM, 3KOCUCTeMa, Ouocdepa, MeTabOIHU3M,
MaKpO- U MHKPO3JIEMEHTHI, OCJIKH, KUPbI, YTIEBObl, HYKICUHOBBIE KUCIOTHI,
(bepMeHTBI, TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpPHBIE TMOPOJIbI, MOJE3HbIE HCKONAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas MPOMBIIIEHHOCTb, MeTalyprus,
CTPOUTEJIbHBIE MaTepHalbl, CEIbCKOXO3WCTBEHHOE NPOM3BOJACTBO, MHILEBAs
IPOMBIIIEHHOCTh, ()apMaleBTUYECKAsl IMPOMBIIIIEHHOCTb, IPOU3BOJCTBO
KOCMETUYECKHUX MPEenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB,
3JIEKTPOHHAS POMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI I10
XM HA VIUIYBJIEHHOM VYPOBHE CPEAHEI'O OBUIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AESTEIIBHOCTHBIM IOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IMpeAMeTa «XUMHS» Ha YPOBHE CPEIHErO
oOmero o0pa3oBaHMs BBIJIEICHBl CIEAYIOIIUE COCTABJISIOIME: OCO3HAHUE
00yYaloIMUMUCA POCCUUCKON TpaxgaHCKOW HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO,  CAaMOCTOSITEIBHOCTH W CAMOOIIPENEICHUI0;  HAJIW4YHE
MOTHBallMM K OOyYEHHMIO; TOTOBHOCTb U CIOCOOHOCTH OOYYarolIUXCs
PYKOBOJICTBOBATbCSl MPUHATHIMM B OOUIECTBE IMpaBUJIaMU M HOpPMaMu
NOBEACHUS; HAIMYME TPABOCO3HAHMS, SKOJIOTMYECKON KYJIBTYPhI; CIOCOOHOCTh
CTaBUTb LU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT
c()OpPMHUPOBAHHOCTh ONbITA MO3HABATEIBLHON W TMPAKTHUYECKOW NESITEIbHOCTH
oOyyJaronxcs B MpOLECcce peain3alui 00pa3oBaTeIbHON JEATEIbHOCTH.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD) OTPaXKaroT
c(OPMHUPOBAHHOCTh ONbITA MO3HABATEIBLHON W TMPAKTHYECKOW NESITEIbHOCTU
00yyaroImmxcs B Mpolecce peann3ain 00pa3oBaTeIbHON IESITEILHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIIUTAHUS

OCO3HaHUsl  OOyYAIOIMIMMHUCS  CBOMX KOHCTUTYUMOHHBIX TIpaB H
0053aHHOCTEM, YBa)KE€HUS K 3aKOHY U MPABOIOPSIIKY;

NPEICTAaBICHUS O COLMAIbHBIX HOPMAax M IMpaBUiaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBbHOCTH NpPH CO3JaHUU
y4€OHBIX MMPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI IpYTUX NPU aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTpHOTHUYECKOr0 BOCIIMTAHUS:

LHEHHOCTHOIO OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHON XUMMUHU;

YBaXEHUSI K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTHUYECKOIO
OPWIOKEHUS] XMMHUH, OCO3HAHMSI TOTO, YTO JAHHbIE HAyKU €CTh pEe3yJIbTaT
JUINTEJIbHBIX ~HAOMIOACHUM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX MOHUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpPECAa W MO3HABAaTEIbHBIX MOTHUBOB B MOJYYEHHUHU U TOCIEAYIOIIEM
aHanu3e  MHPOPMALMM O  MEPEJOBBIX  JIOCTHKEHUSX  COBPEMEHHOM
OTE€UYECTBEHHON XUMMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH ~ OIIEHMBAaTh CHUTYallUM, CBS3aHHbIE C XUMUYECKUMH
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJECHUE U MOCTYNKH CBOUX TOBAPUIIEH C
NO3ULMNA HPABCTBEHHBIX W TIPABOBBIX HOPM M € YUYETOM OCO3HAHMS
MOCJIEICTBUN MTOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbS:



NOHUMAaHUS UEHHOCTEM 370poBOro M 0Oe30MmacHoro odpasza >KU3HH,
HEO0OXOIMMOCTU OTBETCTBEHHOTO OTHOLUEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOrofieHUss mpaBuil 0€30MacHOro OoOpalleHusi ¢ BEIIECTBAMHU B OBITY,
MIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHJMBHAYAJIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CHUTYyalUsX, YTPOXKAIOIIMX 3J0POBBI0 M KU3HU
JIIOJICH;

OCO3HaHWSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  IPHUBBIUEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) TpyaA0BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4€0HO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPUECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Yy4YacTHE€ B PEUIEHUM MPAKTUUYECKUX 3a]a4y
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJacca, IKOJIbI);

MHTEpECca K MPaKTUYECKOMY HU3YYEHHUIO MPOPEeccCUuil pa3iudyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 10 XUMUHU;

yBaXEHUs K Tpyldy, JIOIAM Tpyla U pe3ysibTataM TpYJIOBOH
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY MHAMBUAYAJbHON TpPAEKTOPUU
oOpazoBaHus, Oyayiie npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IoTpedHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKU LEIECO00Pa3HOro OTHOIIEHUS K MPHUPOAE KAaK HUCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS 00ANIbHOTO XapaKTepa 3KOJOTMYECKHX MpOOJIeM, BIMSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUATBHON CPEAbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKEHHM XUMHUU IS
peLIeHus] BOIPOCOB PALIMOHATIBHOTO PUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON CpeJie, yMEHHUS POrHO3UPOBATh HEOIArONPUSITHBIE 3KOJIOTHUECKHUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBpAIIATh UX;

HaJIM4YMsg  Pa3BUTOTO  SKOJOTMYECKOTO  MBILUICHHS, 3KOJIOTHYECKOM
KyJbTYpbI, OIbITAa AESATEIBHOCTH 3KOJOTMYECKOW HAMPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMAIBHOM
IPAKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO HPOTUBOCTOSITH HJICOJIOTHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKW U OOLIECTBEHHOMN IPAKTUKH;

NOHUMaHUS CHeHU(PUKH XUMUM KaK HayKd, OCO3HAaHHUsS €€ polu B
(bOpMHpPOBAaHUHU PALMOHATIBLHOTO HAYYHOTO MBIIIIEHUS, CO3IaHUH LIETOCTHOIO
IIPEICTaBIICHUs 00 OKPYKAIOILEM MHUPE KaK O €IMHCTBE PUPO/bI U YEJIOBEKA, B
NO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJIEM COXPAHEHUS
IPUPOAHOTO PAaBHOBECHS,

yOEeKIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHHM Ui COBPEMEHHOMN
UMBUJIM3ALMKA: B €€ T'yMaHUCTUYECKON HANpaBJIE€HHOCTH W Ba)XXHOW pPOJU B
CO3JaHUU HOBOW 0a3bl MaTepUaJbHOW KYJBTYpPbl, B PEIICHUU IJIOOATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,



MUIIEBOM U DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreyeHnn yCiaoBUi yCIEIMIHOro TpyAa U SKOJOTHYECKH KOM(OPTHON KU3HU
Ka)kJI0TO 4JICHa OOIIECTBA;

€CTECTBEHHO-HAYUYHOW T'PAMOTHOCTH: TOHUMAHUSI CYIIHOCTA METOJI0B
MO3HAHUS, HUCMOJB3YEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIy4yaeMble 3HAHUS JUIS aHajdu3a U OOBSCHEHHS SIBIICHUM
OKPY>KalolIero MHUpa M MPOUCXOMASIINX B HEM HU3MEHEHUN, YMEHUS JeNiaTh
000CHOBaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAy4YHbIX (DAKTOB U HMMEIOIIHUXCS
JAHHBIX C IEJIbIO MOJTYUYEeHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus MpoOJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM e TEIbHOCTH;

FOTOBHOCTM U CIIOCOOHOCTM K HENPEpPHIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUN MO XUMHUH B
COOTBETCTBHHM C KM3HEHHBIMU MOTPEOHOCTIAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyAa B pa3lIuuHbiXx  cdepax
npo¢eCCUOHANILHON JIEATEIIbHOCTH.

METANNPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHS IPOTpaMMbl [0 XUMHUU Ha
YpOBHE CpeHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYuMble 78 (OpMHpOBAHUS ~ MHUPOBO33PEHUS  OOydaIOUIUXCA
MEKIUCIUATUIMHAPHBIE (MeXKTpeAMETHBIE) oOllleHayYHbIE TIOHSTHA,
OTpaXkarollMe LEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEUU(HUKY METOJOB
NO3HAHUSA, MCIOJb3YEMbIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, sIBJICHHUE, MPOLECC, CUCTeMa, Hay4HbI (haKT, MPHUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHUE, HAONOIEHUE, U3MEpEHHE,
DKCIIEPUMEHT U JAPYTHE);

yYHUBEpCAJIbHbIE y4eOHbIe JeicTBUA (mo3HaBaTeNbHbBIE,
KOMMYHHUKATHBHBIE, DETYJIATUBHBIE), oOecredynBaronye QGopMUpPOBaHUE
(GYHKIIMOHATHHON TPAMOTHOCTH U COIIMAIEHON KOMIIETEHIIUU 00YyUYaIOINXCS;

CIIOCOOHOCTH o0yJaromuxcs UCIIOJI30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS U  YHHBEPCAJIbHBIE
y4eOHbIE IeUCTBUS B TO3HABATEIBHON M COLUAIBHOMN MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAKOT OBJIAJCHHE YHHUBEPCAIBbHBIMU
y4eOHBIMU  I103HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJISTUBHBIMU
JNEHUCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE Y4eOHbIE J1eHCTBUS

1) 0a30Bble JIOTHYECKHE 1eHCTBUSA:

CaMOCTOATENbHO  (popMyNIHpOBaTH ®  aKTyaJIU3UpOBaTh MpodIieMy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU JACATEIBHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUSA, COOTHOCUTH PE3YyJIbTAaThl JESITEIbHOCTH C IIOCTABJICHHBIMU
LEJISIMU;

WCIIOJIB30BATh MPU OCBOCHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKYU MOHATHN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJIs1 OOBSICHEHHSI OTJEIBHBIX (DAKTOB
Y SIBIICHUI;



BbIOMpATh OCHOBAaHHUA M KPUTEPUM g KiIacCU(UKAIMU BELIECTB H
XUMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHbBIC, AEAYKTHBHBIEC, IO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PAcCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATh BBIBOJIbI M 3aKJIFOUEHHUS;

OPUMEHSATh B NPOLECCEe I[O3HAHMS  HUCHOJIb3YyeMble B  XHMHH
CUMBOJIMYECKME  (3HAKOBbIE)  MOJENM, INpPeoOpa3OBbIBATH  MOJEIbHbIE
OPEACTaBICHUS] — XUMHUYECKMH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHUYECKas
dopMmyrna, ypaBHEHHE XMMHYECKOM peakuuu — TMpU peUlIeHUH Y4eOHBIX
NO3HABATENIbHBIX M MPAKTUYECKUX 3a]1ay, NPUMEHSITh Ha3BAaHHBIE MOJIEIbHBIC
IIPEICTABIICHUS ISl BBISIBJICHUS] XapaKTEPHBbIX MPU3HAKOB M3yYaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCCIIe0BaTEIbLCKUE 1eCTBUA:

BJIaJIETh OCHOBAMHU METOJ/IOB HAy4YHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
peaKkuui;

dopMynaupoBaTh LENM W 3aJa4yd  MCCIENOBaHUS, MHCIOJIb30BAThH
MIOCTABJICHHBIE M CAMOCTOSITEIbBHO C(POPMYJIMPOBAHHBIE BOMPOCHl B KAaUECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJ11 (DOPMUPOBAHMS TUIIOTE3BI 110 POBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BJAJCTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W MPOBEICHHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSA HaOmoAaTh 3a
XOJIOM  IMpollecca, CaMOCTOSATEIbHO  MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH
pe3ynbTaTOB HCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAECIAHHON
pabore;

npuoOpeTaTb ONBIT YYEHUYECKON HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBISTH CHOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/a4, NPUMEHEHUIO Pa3Iu4HbIX
METO/I0B [TO3HAHHSI.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HHPOpMaluuu (Hay4dHO-
NoMmyJisipHasl JIMTepaTypa XMUMHUYECKOTO COJEp)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTepHETa), aHAIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUJIOB U (pOpM
IPEACTaBICHUs,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(opMyIMpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METOABI IIPU MTOUCKE U
orOope uHPOpMALMKM, HEOOXOJMMOM JUIsl BBIINOJHEHUS YYEOHBIX 3a/ay
OITPENICIIEHHOTO TUIIA,

npUOOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMALUOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEACTABICHUS
uH(popmaiu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEJICTBA HpH padore ¢
XUMHUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKUe) 3HAKM M CHUMBOJBL,  (GopMmyibl,  aOOpeBUATYpHI,
HOMEHKJIATYypy;

HCITI0JIb30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATTIAJHOCTHU.



KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKAaeMOU TEMBI B XOJI€ THAJIOTA
W/WJIM TUCKYCCHH, BBICKa3bIBaTh UIEH, (POPMYIHPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYIIaTh C NPE3EHTALNUEN PE3yJIbTATOB NTO3HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHUKAMHU IpPH
BBIMIOJTHEHUH XUMHUYECKOTO OKCIIEPUMEHTa, TMPAKTUYECKOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB, pealu3alnyd y4eOHOIo MpPOEKTa,
U (opMmynarpoBaTh BBIBOABI IO pe3yJibTaTaM IPOBEIEHHBIX MCCIEIOBAHUMN
MyTEM COTJIACOBaHUS MO3UIIMH B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHBIC YHUBepCAJIbHbIE YUeOHbIE 1efiCTBHA:

CaMOCTOSITCJIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO MO3HABATEIHHYIO
JEATEeIIbHOCTh, OMpeaesast e IeId W 3aJa4d, KOHTPOJIMPOBATh M IO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIaraéMblii aJrOpUTM JEHCTBUM TIPU
BBITIOJTHCHUN YYEOHBIX M HCCIEJOBATCIBCKUX 3a7ad, BBIOMpaTh HamOoiiee
2 PeKTUBHBIN CrIOCOO HMX pEIIeHUS ¢ YYETOM TOJYYCHHS HOBBIX 3HAHUH O
BCILIECTBAX M XUMHUYCCKUX PEAKITUX;

OCYIIECTBJISIT CAMOKOHTPOJIb JESATEIBHOCTA HAa OCHOBE CaMOaHalln3a M
CaMOOLECHKH.

IHHPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yJbTaThl OCBOEHWS MPOrpaMMbl IO XUMHM Ha
yrayOon€HHOM ypOBHE Ha YpOBHE CpeaHEro o0miero oOpa3oBaHMs BKIIFOYAIOT
cnenuduueckue s yaeOHOTO TpeAMeTa « XUMHUs HaydHbIC 3HAHUS, YMCHUS U
CIOCOOBI ICCTBUH IO OCBOCHUIO, MHTEPIIPETAIIMH U MTPEOOPA30BAHUIO 3HAHUM,
BHJIbI JICSATEIIBHOCTHU IO MOJYYCHUIO HOBOI'O 3HAHWSI W NPUMEHEHUIO 3HAHWUH B
Pa3JIMYHBIX YYEOHBIX CUTYyalUsAX, a TAKXKE B PEATbHBIX KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C XHMHUEW. B mporpaMme mo XWUMHH NPEAMETHBIE PE3YJIBTAThI
MIPEJCTABJIEHBI 110 TOJaM U3y4EHUS.

10 KUIIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE ¥ 3HAYCHUHU OPTaHMYECKOU
XUMUHU B CHCTEME €CTECTBCHHBIX HAYK U €€ poyii B 00€CIIeUeHNN YCTOHINBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUN MPOOJIEM IKOJIOTHIECKOMN, SHEPTETUUECKON
U TWIEBOH O€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3IaHUA HOBBIX
MaTEpPHAIOB, HOBBIX HCTOYHUKOB HSHEPTHUU, B OOECICUCHUU PAIMOHATHHOTO
PUPOIOIIONH30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PECHHSI M OOIICH KYJIbTYpPhI
YeJIOBeKa, a TaKXKE DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J10pPOBBIO U IPUPOAHOM CPELE;



BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS — XUMUYECKUWA DIIEMEHT, aToM, SJIpO U
AJIEKTpOHHAss 00O0Jouka aroMa, s-, p-, d-aToOMHBIE OpOUTANM, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUSI aToMma, THOpuju3aiusi aTOMHBIX OpOUTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIEHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpPHAs Macca, MOJISIPHBIA OOBEM, YIJIEpOJIHBIN
CKeneT, (yHKUMOHalNbHAs Tpynna, paaukal, CTPYKTypHbIe (QOpMyIIbl
(pa3BépHyThle, COKpall€HHbIC, CKEJETHbIE), H30MEpUS CTPYKTypHas H
IPOCTPAHCTBEHHAs (F€OMETPUYECKAs], ONITUYECKAsI), U30MEPbI, TOMOJIOTMYECKUI
psiZ, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ- U a30TCOAEPKAIINE OpPraHUuYECKUue
COEIMHEHHSI, MOHOMEp, TMOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COCMHEHUS; TEOpUH, 3akoHbl (mepuomauyeckuii 3axoH JI. WM. MeHnneneena,
TEOPUS CTPOEHUs OpraHn4YecKuX BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS
MaccChl BEILECTB, 3aKOH COXPAHEHMSI U MPEBPALICHUS SHEPTUU MTPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKNE 3HAHUS, JISKAIUE B OCHOBE MOHUMAHMS NMPUUMHHOCTH U
CUCTEMHOCTHM XHMHMYECKUX SBJIICHHMH; MPEACTAaBICHUS O MEXaHM3Max
XUMUYECKUX peaKkLHuid, TEPMOIMHAMHYECKHUX U KHMHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TpyIIl
aTOMOB B MOJIEKYJIax (MHAYKTUBHBIN U ME€30MEpHBIN 3P(eKThl, OpUeHTAHTHI | 1
Il pona); dakronoruueckue CBEACHUS O CBOMCTBax, COCTaBe, MOJYYECHUU U
0€30MacHOM HCIIOJIb30BAaHUN Ba)KHEHIIUX OPraHWYECKHX BEUIECTB B OBITY H
PAKTUYECKON JIEATETbHOCTH 4YEJIOBEKAa, OOIIMX Hay4YHbIX MPUHLHUIIAX
XUMHUYECKOTO MpPOU3BOJACTBA (HAa MpUMeEpe MPOU3BOJACTBA  METAHOJA,
nepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTepHbIE NPU3HAKHU TOHITHI,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIHME IMOHSATHUS
IIPU ONKMCAaHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIMHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M CKEJIETHBIX) (opMys
OpraHUYeCKUX BEIIECTB;

COCTABJISITh YPABHEHUS XWMHUYECKMX pEaKIUd U pacKpblBaTb UX
CYIIHOCTh:  OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUMH  MOCPEICTBOM
COCTABJICHMSI JIEKTPOHHOIO OajaHca 3TUX peaklMid, peakuuii HOHHOro 0OMeHa
NyTEM COCTABIICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTaBIMBaTh  MOJEIM  MOJIEKYJ ~ OpPraHMYeCKUX  BELIECTB IS
WUTIOCTPALUU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOECHMUS;

c()OPMHUPOBAHHOCTh  YMEHUI: yCTaHaBJIMBaTh  IPUHAJICKHOCTh
U3YYEHHBIX OpPraHMYECKUX BEIIECTB 10 HX COCTaBy M CTPOEHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynie COeAWMHEHUW, JaBaTh UM Ha3BaHUS IO
cucrtematnyeckoi HomeHknarype (IUPAC) wu npuBOAWTH TpUBHAJIbHBIE
Ha3BaHUS JJIs OTIENbHBIX MPEICTABUTENEH OPraHMYECKUX BELIECTB (3THJIEH,
AUETWIeH, TOJYOJd, TJUUEPUH, OSTHICHIVIMKOJb, (eHol, (opmanbaeru,
aneTanbAeru], aleTOH, MypaBbHHAasI KHCIIOTa, YKCyCHasl KUCIIOTa, CTEApUHOBAs,
OJICMHOBAsA, NMaJbMUTUHOBAsI KHUCIJIOTHI, TJIMLMH, aJaHUH, MaJlbT0o3a, (PYKTO3a,
AQHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOII U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHHUS OINPEIENATh BHUJ XUMHYECKOW CBSI3U B
OpraHUYECKUX COEAMHEHUSX (KOBAJIGHTHAas W HMOHHAsg CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);



c(OpMUPOBAHHOCTh YMEHHSI MPUMEHATH IOJOXEHHUS TEOPHUH CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa miis 0oObSACHEHHS 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHMH  XapaKTepuU3OBaThb COCTaB, CTPOEHHE,
(¢u3rUecKrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Pa3IUUYHbBIX
KJJACCOB ~ OPraHMYEeCKHX BEIIECTB: aJKaHOB, LMKJIOAJIKAHOB, AJIKEHOB,
AJIKaJMEHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOJIOPOJOB, CIIMPTOB, aJlbJIECTHIOB,
KETOHOB, KapOOHOBBIX KHUCIJIOT, HPOCTBIX MW CIOXHBIX 3(UPOB, XKHUPOB,
HUTPOCOEANHEHUIN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YTI€BOAOB (MOHO-, M- U
NOJIUCAXapHUI0OB), WJUIIOCTPUPOBATh TEHETHUECKYIO0 CBSI3b MEXAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUH C HCHOJb30BAaHUEM
CTPYKTYPHBIX (HhOpPMYJI;

c(hOpMUPOBAHHOCTh YMEHHsI NMOATBEPKIATh HA KOHKPETHBIX MNpUMEpax
XapaKTep 3aBUCHUMOCTU PEAKLIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COESUHEHUIN
OT KpPAaTHOCTU U THUIA KOBAJEHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIMSIHUS
aTOMOB M T'PYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh HUCTOYHUKH
YTJIE€BOAOPOJHOIO ChIpbsl (HE(PTHh, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI €ro
nepepadOTKU U MPAKTUUECKOE NPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTDH BJIQJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/JaxX  IMO3HAaHWd —  HaONIOJAEHUH, M3MEpPEHUHU, MOJACIIMPOBAHUM,
AKCIIEpUMEHTE (PEAIbHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHMSI  NPUMEHATh  OCHOBHBIE  ONEpPALMH
MBICIIUTEIBHON JEATeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHUE, 000O0IleHHUE,
CUCTEMATHU3AlIMIO, BBISIBJICHUE NPUYUHHO-CIEICTBEHHBIX CBA3€H — IS
M3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINIM;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM
C NOHATUSMHU U TPEACTABICHUSIMHU JAPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB
Juist 0oJiee OCO3HAHHOTO IMOHMMAHHUS CYIIHOCTH MaTEpHAIbHOIO €IMHCTBA
MHUpa, MCIOJb30BaTh CUCTEMHBIE 3HAHUA IO OPraHUYECKOW XUMHUHU JUIS
OOBSCHEHHS] U TIPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO
IIpUpONY,

c()OPMUPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETBl MO XUMUYECKHUM
dbopMynaM UM YpaBHEHMSIM XHMHMUYECKMX pEaKIHMl C HCIOJIb30BAHUEM
dbuzmyecknx BeMUMYMH (Macca, O0O0BEM Tra3oB, KOJMYECTBO BEIECTBA),
XapaKTEepU3YIOUIMX BEUIECTBA C KOJUYECTBEHHOM CTOPOHBI: pPacy€Thl IO
HAXOXKJIEHUI0 XHMHYECKOW (HOpPMyYJbl BELIECTBA IO HU3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMHYECKUX  DJIEMEHTOB, NPOJAYKTaM  CrOpaHMs, IUJIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c()OpMUPOBAHHOCTh YMEHHWI: MPOrHO3UPOBATh, AHAIU3UPOBATh M
OIICHUBATh C MO3UIIMI HKOJOTUUECKON O€30MaCHOCTU MOCIEICTBUS OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM ¢ mepepaboTKoi
BELIECTB, HCIOJIb30BaTh IOJYYECHHbIE 3HAHUS [UISI TPUHITHS TPAMOTHBIX
pelieHnii npodiieM B CUTyalUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO IJIAHUPOBATh U MPOBOAMTH
XUMUYECKUN SKCHEPUMEHT (MOJIYyYEHHUE U HM3YyYEHHE CBOMCTB OPraHUYECKUX
BELIECTB, KAYECTBEHHBIE PEAKUUU YIJIEBOJOPOJOB pa3JIMUYHBIX KJIACCOB U
KHCIIOPOACOIEPKAINUX OPraHUYECKHUX BEIIECTB, PEIICHNUE SKCIEPUMEHTAIBHBIX
3aJlay 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOJIEHUEM IpaBUII
Oe3omacHOro oOpalleHHs] C BELECTBaMH M JIA0OPATOPHBIM O0OpPYAOBAHHEM,



(GopMyIMpoOBaTh I€JIb MCCIECIOBAaHUSA, MPEACTaBIATh B pa3InyHON (opme
pe3yibTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHUI:

co0JII0AaTh MpaBUJIa YKOJOTUYECKH 11€7IeCO00pa3HOTO MOBEJACHUS B OBITY
U TPYJOBOM JIE€ATEITBHOCTM B LEJISAX COXPAHEHHS CBOErO  3/10pPOBbS,
OKpYXaroUer MPUPOJHON CPEAbl U JOCTUKEHHS €€ YCTOUUUBOTO PA3BUTHSA;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO JCHCTBUS HA JKHUBBIE OPraHU3MBI
ONPENEIEHHBIX OPraHUYECKUX BENIECTB, TOHMMas cMbIci nokaszaresns [1/K;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BEUIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3;

c(OpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LIEJICHAIIPABICHHBIM MOUCK
XUMUYECKOM HMH(POPMALMM B PA3IUYHBIX HCTOYHUKAX (HayyHas U Yy4yeOHO-
Hay4dHas JIUTepaTypa, CpelIcTBa MaccoBoi mH(popmanuu, MaTepHer u apyrue),
KPUTUYECKU aHAIM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO, ITepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C NTOCTaBJICHHOW y4eOHOM 3a1aueii.

11 KITACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OOlias M HeopraHuveckas
XUMUSD OTPaKkaroT:

c(OpMHPOBAHHOCTh MPEACTABICHUI: O MaTepUaIbHOM EJAMHCTBE MUpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHHUI MPUPOJbI, O MECTE U 3HAYECHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€ posid B 00€CIEeYEeHUN YCTOMYMBOTO
pPa3BUTHUSI, B PEUICHUU MPOOJIEM 3KOJIOTHYECKOU, IHEPIeTUUECKON U MUIIEBON
0€30MacCHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUM HOBBIX MaTe€pUaoB, HOBBIX
MCTOYHUKOB PHEPIUH, B 00ECIEUEHNN PAlMOHAIBHOTO IPUPOAOIIONIb30BAHUS, B
(GOpMHpPOBAaHMM MHPOBO33PEHHUSI W OOIIEH KyJIbTYpbl YEJIOBEKAa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOIO OTHOUIEHHUS! K CBOEMY 3JI0POBbIO U MPUPOIHOMN
cpene;

BJIQJCHUE CUCTEMOM XMMHYECKUX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAKOIINE MOHATUS — XUMHUYECKHH B3JIEMEHT, aToM, SIpO aToma,
W30TOIMbI, JJEKTPOHHAs 00o0JouYka aroma, S-, p-, d-aTOMHbIE OpOUTaNH,
OCHOBHOE€ U BO30YXXIEHHOE COCTOSIHUSI aroMa, TuOpuaAM3alus aTOMHBIX
opOuTaneil, MOH, MOJEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJIEHHUSI, XUMHUYECKasl CBsI3b (KOBaJieHTHAs, MOHHAs, MeTaJuInyecKas,
BOJOPOJIHASA), KpUCTAJUIMYECKas pemeTKa, XUMHUYECKas peakius, pacTBop,
ANEKTPOJUTHI, HEINEKTPOJUTHI, AIEKTPOJUTUYECKAsS TUCCOIMALUS, CTENEHb
JUCCOLIMAIIMKM, BOJOPOJHBIA  IOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEII0BOW 3(PPEKT XMMHUYECKOW pEeaKIMH, CKOPOCTh XUMHUYECKOM pEeaklHH,
XUMHUYECKOE PABHOBECHE; TEOPUU W 3aKOHBI (TEOpHUS BJIEKTPOJUTUUYECKON
aucconuannu, nepuoauueckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUYECKUX
peaklMsX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMUX MAaccC),
3aKOHOMEPHOCTH, CUMBOJMYECKUIN SI3bIK XMMUHU, MUPOBO33PEHUYECKHUE 3HAHMS,
JeXKalMe B OCHOBE MOHUMAHMS MPUYMHHOCTA U CUCTEMHOCTU XUMHYECKUX
SBJICHUI; COBPEMEHHBIE MPEACTABICHHUSI O CTPOCHHUM BEUIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM ¥ HAJAMOJIEKYJSIPHOM YPOBHSX; THPEJCTABICHUS O
MEXaHU3Max XHUMHUYECKUX PEaKIHUi, TEPMOAMHAMHUUECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSX WX MPOTEKaHMs, O XMMUYECKOM PAaBHOBECHUM, PACTBOpPAX U
JUCHEPCHBIX CHUCTEMAaX; (PAKTOJIOTMYECKHME CBEJACHHMS O CBOMCTBAX, COCTaBE,
NOJIy4EHUH W 0€30IaCHOM HCIOJIb30BAaHUM BAXKHEUIIUX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTUUECKON JEATEIbHOCTU YelIOBEKa, OOIIMUX Hay4YHBIX
MPUHIIMIIAX XUMUUYECKOTO MTPOU3BO/ICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTepHbIE IPU3HAKHU TOHITHIA,
YCTaHABJIMBAaTh WX B3aUMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITHUSA
IIPU ONKMCAHUU HEOPraHWUYECKHUX BELECTB U UX MPEBPALICHUM;

c(OpMHUPOBAHHOCTh YMEHUS HCMOJIb30BATh XUMHUECKYI0 CUMBOJIMKY IS
cocTaBieHHs] (OpMyJ BEUIECTB W yPaBHEHUH XMMHYECKUX PpEaKIHil,
cucremaruueckytro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIBHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHMSI ONpPENESATh BAJEHTHOCTb U  CTENEHb
OKHUCJIEHUS! XUMUYECKUX AJIIEMEHTOB B COEAMHEHUSX, BUJ XMUMHYECKON CBS3U
(KOoBaJIeHTHasl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsA), TUIl KPUCTAIIMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA;

c(hOpMHUPOBAHHOCTb YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BELLIECTB OT
BUJIAa XMMHUYECKON CBSI3M W TUIA KPUCTAUIMYECKON pEIIETKH, OOMEHHBIA W
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIECHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHMI: KJIACCH(PUUUPOBATh: HEOPraHUYECKUE
BEILIECTBA IO HMX COCTABY, XMMHMYECKHE PEAKIMHU IO PA3JINYHBIM IPU3HAKAM
(unciny W coCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHUCIEHHUS DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO
KaTaau3aropa U JpYrue); caMOCTOSATEIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUHU
JUTSL KITacCU(MKALIMKM U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTEIbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XHWMMYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOAOB
[lepnognueckorr  cucremsl .M. MeHneneeBa, HCHOJNB3ysS  NOHATHUA
«QHEPIreTHUYECKUE YPOBHMY, «IHEPIETUUECKHUE MTOAYPOBHUY, «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHHS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX
coeauHeHnd no nepuoaam u rpynmnaMm Ilepmommyeckon cucremsr [, .
MeHnpneneeBa, BaJEHTHBIE BO3MOXHOCTH AaTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKME CBOMCTBA BEIIECTB  PA3JIMYHBIX KJACCOB, ITOATBEPXKAATh
CYyIIECTBOBAHUE T'€HETUYECKON CBSI3U MEKJYy HEOPTaHMYECKMMH BEIIECTBAMM C
NOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYUIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIMN TOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOIO
OajlaHCa ATUX peaKIui; peakluii MOHHOTO OOMEHa MyTEM COCTABJICHUS HX
IIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHWU; PEAKIUU T'MAPOIN3A; PEAKLIHN
KOMILUIEKCOOOpa3oBaHus (Ha TMpuUMepe THAPOKCOKOMILIEKCOB I[MHKA W
ATIOMUHUSA);

c(OPMUPOBAHHOCTh yMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN C YUYETOM UX SHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep
VU3MEHEHHSI CKOPOCTHM XMMHYECKOW PEAKIHHM B 3aBUCUMOCTH OT Pa3JIMYHBIX
(akTopoB, a TaKKe XapaKTep CMEIIEHHs XUMHUYECKOTO paBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aehcTBull (mpunHiui Jle [larensbe);

c(OpPMHPOBAHHOCTh YMEHHUS XapPaKTEpU30BaTh XHMHUYECKHE pEaKIUH,
JEXKAIIME B OCHOBE MPOMBIIUIEHHOTO IOJYYEHHsI CEPHOW KHMCJIOTHI, AMMHUAKa,
oOlue Hay4Hble NPUHLHUIIBI XUMUYECKUX MPOU3BOACTB; LEIECOOOPA3HOCTD



NPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOUIEHUS! PUCK-T10JIb3a;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAaHUH O METOJaX HAy4YHOIO
NO3HAHUS SIBJICHUA MNPUPOJbl — HAOJIIOJEHHE, U3MEPEHHE, MOJAEIIUPOBAHUE,
OKCIIEPUMEHT (pEaJIbHbII M MBICICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YyMEHHs TPUMEHATh OTH 3HAHUS TPH IKCHEPUMEHTATBHOM
UCCIIEJIOBAHUN BEIUIECTB U JJIsI OOBSICHEHHS] XMMHUYECKHUX SBICHHUN, UMEIOIINX
MECTO B MPUPOJE, MPAKTHUECKOW JEATEIBHOCTH YEJIOBEKAa U B MOBCEIHEBHOMN
KHU3HU;

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN
C TOHATUSMHU U TPEJCTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Juist 00Jiee OCO3HAHHOIO MOHMMAaHUSI MaTepUaIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHMS TMPOBOJAMUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM  «MaccoBas JOJs  BEIIECTBA B  pacTBOpe» M «MOJSpHas
KOHLIEHTpalMs»; Macchl BellecTBa WM OOBEMa Tra3za IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK O0BEMY OJIHOTO M3 YYACTBYIOLIMX B PEAKLIMU
BELIECTB; TEIUIOBOro 3((dexra peakiuu; 3HAYEHUS BOJOPOJHOIO MOKa3aTess
pPacTBOPOB KHUCJIOT MU ILIEJIOYEH C M3BECTHON CTENEHBIO JHUCCOLMALMU; MACChl
(0OBbEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIM OJHO M3 MCXOJHBIX
BEIIECTB JAaHO B BHJIE PAcTBOpa C OMNPEACIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA MM JAaHO B U30BITKE (MMEET MPUMECH ); JIOJIM BbIXOJ1a
IPOAYKTa PEaKIui; 00bEMHBIX OTHOIICHHH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATENBHO IJIAHUPOBATh U MPOBOAMTH
XUMUYECKUN  AKCIIEPUMEHT (IIPOBEIECHHE pEeakUuid HOHHOTO  OOMEHa,
NOJATBEPKIACHUE  KAUY€CTBEHHOIO  COCTaBa  HEOPraHWYECKHX  BEIIECTB,
ONpeJIeIeHNe CPeibl PACTBOPOB BEIIECTB C MOMOIIBIO UHAMKATOPOB, U3YUYEHUE
BIIMSIHHST Pa3iMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIUH, pPelieHue
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm «Metamsy u  «Hemeramnsy) ¢
coONIo/IecHneM MpaBWjl  0e30macHOro  oOpalieHuss ¢ BellecTBaMU U
JabopaTopHbIM  00OpyaoBaHueM, (GOPMYJIHUPOBATH I1E€db  HCCIICIOBAHUS,
IPEICTaBIIATh B PA3IMYHON (OopMe pe3yJIbTaThl SKCIEPUMEHTA, aHAIIU3UPOBATh
Y OLICHUBATh UX JIOCTOBEPHOCTH;

cOpPMHUPOBAHHOCTh ~ YMEHHUM: COOJIO/AaTh MpaBWjia  IOJIb30BaHUS
XUMHUYECKOM TMOCYJI0M W J1JabOopaTOpHBIM 00OpYAOBAHHMEM, OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH TIO BBHITIOTHEHHIO JTA00PAaTOPHBIX
XUMUYECKUX ONBITOB, SKOJOTMYECKH II€IE€CO00pPAa3HOro MOBEACHUS B OBITY U
TPYJOBOM IE€ATEILHOCTH B LEJSIX COXPAHEHHUs CBOETO 3/10POBBS, OKPYXKarOLIEh
OPUPOAHON Cpellbl M JOCTHXKEHHSI €€ YCTOMYMBOIO pa3BUTHUA, OCO3HABAThH
OMACHOCTh TOKCHUYECKOTO JEHCTBHUS HAa >UBBIE OPraHU3Mbl OINPEIACIEHHBIX
HEOPraHUYECKHUX BEUIECTB, TOHUMas cMmbica nokaszareis [1/K;

c(OpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH LIEJICHANIPABICHHBIM MOUCK
XUMUYECKOM HMH(POPMALMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U Yy4eOHO-
Hay4yHas JIUTepaTypa, CpelcTBa MaccoBoi mH(popmanuu, MaTepHer u apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO0 HH(POPMaLIHIO, TepepadaThiBaTh €€ 1
UCII0JIb30BaTh B COOTBETCTBUU C NTOCTABJICHHOW y4eOHOM 3aaueii.
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' YTIEBOIOPOABI (apEHBI) https://m.edsoo.ru/d69df650
[IpupoaHbie UCTOYHUKHI
2.4 TJIEBOJOPOJOB U UX 4 bubmmoreka LIOK
’ Y HOpo https://m.eds00.ru/d69df650
nepepaboTka
2.5 [ManorennponsBoHbIE 4 1 bubnuorexa [JOK




YTJIEBOI0OPOIOB

https://m.eds00.1u/d69df650

Hroro no paszgeny

35

Paznen 3. Kuciiopoacoaep:xamniue oprannieckue coeAuHeHUs

but6mmoreka [JOK
31 Criupret. dexon 1 https://m.eds00.1u/d69df650
KapOonusbHble
COCJIMHCHHMS: aJIbJICTUIBI U
3.2 KeTgHBI Ka 6OH§BBIGH 21 bubmorexa HOK
' + 4P https://m.eds00.ru/d69df650
KUCI0THI. CIIOKHBIS
a¢upsl. XKups
bubnuoreka [JOK
33 Y IeBO/EL ? https://m.eds00.ru/d69d{650
Hroro no pasgeny 41

Pasnen 4. A3oTcoaepkamye opraHudecKne coeIMHeHus

AMUHBI. AMUHOKHCIIOTBHL.

but6mmoreka [IOK

41 benku 12 https://m.edso00.ru/d69d{650
Hroro no pazgeny 12
Pa3znea 5. BbicokOMOJIEKYJISIPHBIE COEIMHEHN S

51 BricokoMonekynsipHbie 6 bubnuorexa LIOK
' COEIMHEHUS https://m.eds00.ru/d69d{650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KITACC

HaunmeHnoBaHnue

KoanuecTBo yacos

Ne JnexkTpoHHble (L(poBbHIE)
pa3iejioB U TeM KoHnTpoibHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpamMmMbl padoThI padoThI
Pa3znea 1. Teoperuyeckue 0CHOBbI XUMHH
Crpoenue aToma.
[Tepuonnueckuii
3aKOH U
11 [Tepuoanueckas 9 bu6mmoreka [JOK
’ cucreMa https://m.edsoo.ru/2dd5724
XUMHUYECKHX
anemenTtoB Jl. U.
MenneneeBa
Crpoenune
12 BEIIECTBA. 1 bu6mmorexa [JOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57£24
BEIIIECTB
13 XUMHYCCKHUE 19 3 bu6mmoreka [JOK
' peakuun https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasnea 2. Heoprannueckasi Xumust
bu6mmoreka [IOK
2.1 H
CMETaILIbL 31 3 https://m.edsoo.ru/2dd57124
2.2 Meraiibl 23 2 bubmuoreka [JOK




https://m.edsoo.ru/2dd57124

Hroro no paszgeny 54

Pa3zgea 3. Xumus 1 :;Ku3HbL
Mertonl mo3HaHUA

3.1 B XUMHUH. XUMHUSA U 9 bubmnorexa [IOK

’ ) https://m.edsoo.ru/2dd57f24
KU3HB

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 102

I[TPOTPAMME







ITHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
N KoaunuyectBo yacos DJIEeKTPOHHBIE
; Jara uudpoBbie
n/ Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero U3y4YeHHs o0pa3oBaTe/bHbIE

n padoThI padoThI pecypesI
IIpenmer u 3HaueHnE
OpraHMYECKON XUMUH, bubnuorexa [IOK
IIPEJICTaBICHHUE O 1 http
MHOT000pa3uu s://m.eds00.1u/3686e6f5
OPraHUYECKUX COCIUHEHUIN
DJEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U bubnuorexa [JOK
BO30Y>KIEHHOE COCTOSTHUS). 1 http
BasieHTHBIE BO3MOXHOCTH s://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMuueckas cBsi3b B
OpraHUYECKUX COCIUHECHUSIX. bubnuorexa [IOK
MexaHu3mbl 00pa3zoBaHUs 1 http
KOBAJIEHTHOM CBSI3H, s://m.eds00.1u/8d39f5¢8
crocoOBbl pa3pbiBa CBA3EH
Teopust ctpoenus bubnuorexa [{OK
OpPraHMYECKUX COCIUHEHHUN 1 http
A. M. bytneposa s://m.eds00.1u/9e595¢cb8
Buns! uzomepunu: 1 bubnnorexa [JOK
CTPYKTYpHas, http




POCTPAHCTBEHHAs.
DnexTpoHHBIE P HEKTH B

s://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COeqUHEHUN
IIpencrasnenue o
KIaCCHQUKALIT 1 bubnnoreka [JOK
6 cucTeMatruyeckas http
Homenkiarypa (IUPAC) s://m.edsoo.ru/c212dd21
OpTraHWYECKHUX BEIIECTB
7 Knaccudukanms peakiuii B EEGHHOTGM HOK
o otp
OPTAHHHCCKOM XHMHH s://m.edsoo.ru/ba5706aa
bu6mmoreka [JOK
CucreMaTusanus u
8 000IIeHNE 3HAHUN 110 TEME htp
000bII s://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUN
s, oomast popmyia,
P dopny bubmuoreka [{OK
HOMEHKJIATypa U U30MEepHs,
9 http
DJICKTPOHHOC 1 s://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI
o bubmnoreka [HOK
N3UYECKHE U XUMUYECKHUE
10 CBOMCTBA aJIKaHOB hup
s://m.edsoo.ru/3137711c¢
11 Haxoxxnenue aikaHoB B bu6mmoreka [JOK
npupoe. CriocoOsl http
s://m.edso00.1ru/259b0a5b

MOJIYYCHHUA U MPUMCHCHUC




AJIKAaHOB

[ukmoankaHbl: o0IIas
dbopMyIia, HOMEHKIIATypa 1

12 M30MepHs, 0COOCHHOCTH Bubmzorexa HIOK
CTPOEHUS U XUMHUUECKHUX hup
. s://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI
MIOJTyYEHUs U IPUMEHEHUE
Pemenue pacy€THbix 3a1a4
Ha OIpe/ieTICHUE
MOJIEKYJISIPHOM (hOpMYJIBI
13 OpraHMYECKOro BELIeCTBa 110 bubmorexa LOK
MacCOBBIM J0JISIM aTOMOB hup
s://m.edsoo.ru/bf84d8eb
AIIEMEHTOB, BXOJSIIUX B €TI0
cocrtas. CucremaTuzanus u
000011IeHNE 3HAHUA I10 TEME
AJKEHBI: TOMOJIOTUYECKHM
psin, obmas ¢popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE Bu6muorexa [{OK
14 U IIPOCTPAHCTBEHHOE http
CTpOEHHUE MOJIEKYIL. s://m.edsoo.ru/273b0ale
CtpyKTypHas ¥ LIUC-TPAHC-
M30MEpHUs aJTKEHOB
dusnvecKre U XUMHUUECKHE Bu6mmorexa [TOK
15 cBoMcTBa ankeHos. [IpaBuito http
MapkoBHHKOBa s://m.edso00.1ru/21069ccd
16 CriocoObI oTy4eHust U bubnmoreka [JOK
IIPUMEHEHNUE AJIKEHOB http




s://m.eds00.ru/665dc058

[TpaxTrueckas padora Ne 1

" bubmunorexa LIOK
17 o teMe "l[lonydenue ht
aup
BTHJjeHa 1 M3YHCHUC CTO s://m.eds00.ru/0941eed8
CBOMCTB"
Pemenne pacu€THbIX 3a1a4
bu6mmoreka [JOK
Ha oTpeJIeJICHUue
18 . http
MOJIEKyISPHOH (opMyIHl s://m.edsoo.ru/e9ea9921
OpPraHWYECKOT0 BEIIECTBA
AnKanueHbl: CONpsHKEHHBIE,
M30JINPOBAHHBIE, bubnnorexa [IOK
19 KyMYJIMPOBAaHHBIE. http
Oco0GeHHOCTH HIIEKTPOHHOTO s://m.eds00.1u/04298c0a
CTPOCHUS
. bu6mmoreka [JOK
20 XUMHUYECKHE CBOMCTBA http
COMPDKCHHBIX IMCHOB s://m.edsoo.ru/e561253d
bu6mmoreka [JOK
CrniocoOblI rmosryueHust u
21 http
€HEHHE aJIKaJiCHOB
TpuM a s://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTHYECKUH
s, oo1ast popMmyia,
P Popmy bu6mmoreka [JOK
HOMEHKJIATypa, FJIEKTPOHHOE
22 http
H MPOCTPAHCTBCHHOC s://m.eds00.ru/68bbccdc
CTPOCHHE MOJIEKYII,
¢buznyeckue cBoiicTBa
23 XuMH4ecKue CBOMCTBA bubmanoreka [IOK




AJIKMHOB

http

s://m.eds00.11/23493a93
bu6mmoreka [JOK
4 KauecTBenHble peakunu Ha http
TPOHMHYIO CBA3D s://m.edsoo.ru/7b1c48da
’5 CriocoObl IOJTy4eHHS U E£6HHOTeKa HOK
atp
TPUMCHCHHE aJIKMHOB s://m.edsoo.ru/a6f9alea
Pemenue 3anaq: pacy€Tsl mo bubnuorexa [IOK
26 YPaBHEHUIO XUMHUYECKOU http
peakuuu s://m.edsoo.ru/5db8e526
7 Cucremaruzanus u
000011IeHIE 3HAHUH 10 TEME
ApeHbl: TOMOJIOTUYECKUN
psin, obmas hopmya,
HOMEHKJIaTypa. bubnmoreka [JOK
28 DJIEKTPOHHOE U http
MPOCTPAHCTBEHHOE CTPOEHUE s://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a B TOIyo1a,
ux (pusmueckre CBONCTBA
. bu6mmoreka [JOK
XHUMHYECKUE CBONCTBA
29 _ http
ApCHOB: PeaKIIMH 3aMCIICHIA s://m.edsoo.ru/a44alaed
XuMHUYECKUE CBONCTRA
) bu6mmoreka [IOK
apeHOB: peaKIUuu
30 http

HpHCOGHHHCHHﬂ,OKHCHeHHe
TOMOJIOTOB O€H30J1a

s://m.edsoo.ru/a44alaed




Oc00EHHOCTH XUMUYECKUX

bu6mmoreka [JOK

31 CBOWCTB CTHUpOJIA hitp
s://m.edsoo.ru/d5018a54
Pemenue pacu€rHpix 3a1a4
bubmnoreka [HOK

1 Ha onpenenerIe htip
MOJICKYIAPHOI (hOpMyJIb! s://m.edsoo.ru/53461a2¢
OpPraHWYECKOI0 BEIIECTBA

13 Crioco0s!I osTyueHus: u E_tIfIfHHOTeKa HOK
HIPHINEHEHTE aperon s1//m.eds00.1u/6£717d09
['eneTnueckasi CBA3b MEXKIY

34 Pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB
Pacuétel 1o ypaBHEHUAM

35 XUMHUYECKHUX PEaKIIH.
Cucremaruszanus u
000011IeHNE 3HAHUA 110 TEME

36 ITpuponusrii ras. [lomyTHble
HEe(TSHbIE ra3bl

37 Kamennslii yroas u EEHHOTeKa HOK
MPOJYKTEI Ero 1epepadorki s://m.eds00.1ru/69b3398b
Hedtp u ciocoOsbI €

18 nepepabotku. [Ipumenenue E_;ISHHOTGM HOK
MPOJYKTOR NepepacoTicH s://m.eds00.ru/21f9de78
HeTH -

39 I'enernueckas cBsI3b MEKIY




Ppa3iInYHBIMHU KJIaCCaMU

YTJIEBOJIOPOIOB
I"asorenonpoun3BoHbIE
YIJIEBOIOPOJOB: bubnuoreka [IOK
40 AJIEKTPOHHOE CTPOCHUE; http
peaKkunu 3aMeLeHUs s://m.eds00.ru/82b4d759
rajioreHa
JlelicTBue miea04Yel Ha
raJIOreHIPOU3BOIHBIE.
41 B3anmoneiicteue
JIUTAJIOTeHAIKAHOB C
MarHieM U IIUHKOM
CucreMaru3zanus u bubmuoreka [{OK
42 00001IeHIE 3HAHUI 110 http
pazneny "VYrieBoaopoas” s://m.eds00.1u/20e89{22
bu6mmoreka [JOK
13 KOHTI')'OJII)HEUI pabora '1'10 http
Teme "YTIeBofopOoLI s://m.eds00.1u/95¢9e298
[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI
psin, obmias hopmya, bubnuorexa [JOK
44 CTPOEHHUE MOJIEKYJI, http
U30MEpPUs, HOMEHKIIATypa, s://m.edsoo.ru/df04c5cd
Kiaccudukanms,
(dbu3nYecKue CBOMCTBA
45 XuMudecKue CBOMCTBA bubmnoreka IIOK
peieIbHBIX OJHOATOMHBIX http




CIIUPTOB s://m.edsoo.ru/26ee34fe
CrniocoObl osryueHust u bubnmorexa LHOK
46 MIPUMEHEHNE OJTHOATOMHBIX hutp
P s://m_eds00.1u/484100000
CIIUPTOB 000000
IIpoctelie 3¢upsl:
P up bu6mmoreka [IOK
HOMEHKJIaTypa U U30Mepus,
47 5 http
OCObEHHOCTH q)HineCKHX 1 s://m.edsoo.ru/c2¢788b2
XUMHUYECKHUX CBOWCTB
MHoOroaromMHsle CIIUPTHI:
bu6mmoreka [JOK
STWJIEHIJIUKOJIb U TNIMLEPHH,
48 ux (pusmdeckue u ttp
surecine N s://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOICTBA
CrniocoOblI mosryueHust u bubnuorexa [HOK
49 IIPUMEHEHNE MHOTOATOMHBIX http
CIIUPTOB s://m.edsoo.ru/d12e567d
DeHoJI: CTPOCHHUE MOJIEKYJIbL, bubnuorexa [IOK
50 (dbu3HYecKue CBOMCTBRA. http
ToxkcuuHoCTh (heHona s://m.edsoo.ru/2ce726f8
. bu6mmoreka [JOK
XUMHUECKue CBOMCTBA
S http
cHota s://m.edsoo.ru/037ca5f9
Crioco0b!I osTyueHust u bubmorexa HOK
52 http
MpHUMEHEHHE perona s://m.edsoo.ru/c77ddf4c
53 [TpakTryeckas padora Ne 2. bubnuoreka [IOK

Penrenue

http




SKCIICPUMCHTAJIBHBIX 3ajJia4

o teme "CriupTsl U s://m.edsoo.ru/fd0ced09
dbenonsr"
bubmnoreka I[IOK
Cucremaruzanus u
54 606 . http
ODODIICHHIE SHAHMH IO TEME s://m.edso0.ru/1810cb9b
Anbaeruibl U KETOHBI:
AIIEKTPOHHOE CTPOCHHE
. . bubnuoreka [{OK
55 KapOOHWIHHON TPYIIIHI; http
FOMOITOTIHCCKHE AL, s://m.edsoo.ru/b139beaa
oOmas popmyia, H30MepHst
1 HOMEHKJIaTypa
AJpaerunpl 1 KETOHBI: bu6mmoreka [JOK
56 ¢du3nueckue CBOMCTBA; http
pEaKIU MPUCOETUHEHUS s://m.edsoo.ru/c887425¢
Peaknum oxkuciaeHus u bubmnoreka IIOK
57 Ka4ECTBECHHBIE PEAKIIUHN http
aJIbJIETUIOB U KETOHOB s://m.edsoo.ru/a393baa9
53 Crioco0ObI onyueHust E;ﬁﬂnomm HOK
atp
AIBICTIIOB 1 KETOHOB s://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPEIENbHBIE
bu6mmoreka [JOK
KapOOHOBBIC KHCIIOTHI,
59 OCHHOCTH CTPOCHHS UX hitp
OCODCHROCTH CTPOC s://m.edsoo.ru/fecObl13
MOJIEKYJI
60 N3omepust 1 HOMEHKIIaTypa bubnmoreka [JOK
KapOOHOBBIX KUCJIOT, HX http




¢duznyeckue cBoicTBa

s://m.eds00.1ru/700cc87b

XHUMHYECKHAE CBOMCTBA bu6mmoreka [JOK

61 IIPEAEIIBHBIX OJJHOOCHOBHBIX http
KapOOHOBBIX KHCIIOT s://m.edsoo.ru/40e6e0e9
Oco0GeHHOCTH CBOWCTB
MYpPaBbUHOUN KHUCIOTBHI. bubmorexa HOK

62 MHuoroo6pasue kKapOOHOBBIX hitp

s://m.edsoo.ru/bb31be71

KHCJIOT
Oco0eHHOCTH CBOICTB:
HEMpeAeNbHbIX 1
apoMaTHYeCKHUX
KapOOHOBBIX, bubnnorexa [JOK

63 JTMKapOOHOBBIX, http
THIPOKCUKAPOOHOBBIX s://m.edso00.ru/83a08773
kuciot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT
[TonsiTHE O MPOU3BOIHBIX Bubmzorexa HIOK

64 KapOOHOBBIX KHCIIOT hitp

s://m.edsoo0.ru/0d162d9d

CriocoObl IOJTy4eHHS 1 bubnuorexa [JOK

65 MpUMEHEHNEe KapOOHOBBIX http
KUCJIOT s://m.edsoo.ru/7¢065¢9d
CrnoxHbie d3(UpHL:

66 TOMOJIOTUYECKHH psiJl, oO1ias bu6mmoreka [JOK

dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d




dOu3nyecKkue U XUMHUIECKHUE

bu6mmoreka [JOK

67 . htt
cBOiiCTBa 5$UpoB ;//pm.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
[0 YPaBHEHUIO XUMHYECKOU
68 peakiuu, Ha ONpeIesieHre
MOJIEKYJISIPHOH (pOPMYITBI
OpPraHUYECKOT0 BEIIECTBA
[Tpaktuyeckas padora Ne 3.
Pemenue bubnuoreka [{OK
69 AKCIIEPUMEHTAJIbHBIX 3a7a4 http
no Teme "KapOGoHoBeie s://m.eds00.1u/486671fb
KucnoThl. CiioxHbIe YPUphI"
Kupsl: ctpoenue, bubnuorexa [JOK
70 buznyecKkre 1 XUMUYECKHe http
CBOMCTBA (THIPOIH3) s://m.edsoo.ru/al9¢5b98
Oco0eHHOCTH CBOMCTB
KHUPOB, COAECPKALIUX bubnuorexa [IOK
71 OCTaTKH HeTpeeIbHbIX http
KUPHBIX KUCIOT. JKuphbl B s://m.eds00.1ru/b0331922
IpUpPOIE
Mpl11a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, UX bubnnorexa [JOK
72 Morontee aevicteue. Iloustie http
0 CUHTETHYECKHX MOIOIINIX s://m.eds00.1u/3¢566565
cpenctBax (CMC)
73 I'eneTnueckas cBsI3b bu6mmoreka [IOK




yIJIEBOIOPOIOB U

KHCJIOPOCOACPIKAIIIX hitp
POACOACPKAIL s://m.eds00.ru/56790c96
OpPraHMYEeCKHUX BEIIECTB
74 Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUI
bu6mmoreka [JOK
Cucremaru3anys 1
75 g y http
ODODIICHHC SHAHUM IO TEME s://m.edsoo.ru/f8e¢af2eb
OO6m1as XxapakTepucTUKa
bubmanoreka [IOK
76 YTJIEBOJIOB M KJIacCU(pUKAIUS http
YTJICBOJIOB (MOHO-, Jii- s://m.edsoo.ru/7a9693al
MOJINCAXAPUbI)
Monocaxapumsl: bubnmoreka [JOK
77 (du3HYecKue CBONCTBA U http
HaXO0XXICHHE B IPUPOJIL s://m.edsoo.ru/b4bdda2d
[IpuMeHeHune IIII0Ko3bI, €€
bu6mmoreka [JOK
3HAYCHHEC B
78 hitp
AUSHEACATEILHOCTH s://m.edsoo.ru/5¢61122d
opraHuszma
Jlucaxapubl: caxaposa,
P P bubmuoreka [{OK
MaJIbTO3a M JIaKTO3a.
9| hitp
AXOAJICHHE B IIPUPOJC 1 s://m.edsoo.ru/eb0384¢7
MIPUMEHEHUE TUCaXapHJIOB
[Tonucaxapuipl: CTpOCHHE
PHUJABL TP Bu6mmorexa IIOK
20 MaKpOMOJIEKYJ, PU3NIECKUE http
1 XUMHIHCCKHE CBOMCTRA, s://m.edso0.ru/72a04508

[IPUMEHEHUE




[TonsiTre 06 NCKYCCTBEHHBIX

bu6mmoreka [JOK

81 BOJIOKHaX hutp
s://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha ONpeJIeICHUE 107U bubnnoreka [JOK
82 BBIXOJ1a IPOJIYKTa PEAKLIMHU http
OT TEOPETHYECKU s://m.edsoo.ru/7fde47ef
BO3MOXKHOTO
Cucremaru3anus 1 bubanoreka [IOK
83 000011IeHrE 3HAHUH 110 http
paszeny s://m.edsoo.1u/08d4364c
KonTponbHas pabota mo
bu6morexa [JOK
TeMe
84 "K mp
HCTIOpOACOACpHKatie Y s://m.eds00.ru/42c6678¢
OpTraHWYECKHUE COCTMHEHUS
AMWHBIL: KJTaccupUKAIIHS,
CTpPOEHHUE MOJIEKYJI, O0IIast bubnmoreka [JOK
85 dbopmyna, nzomepus, http
HOMEHKJIaTypa U s://m.edsoo.ru/efa7e6ca
(du3nYecKue CBOMCTBA
. bubmnoreka [HOK
XUMHUYECKHE CBOMCTBA
86 anmuQpaTHICCKUX aMUHOB hutp
s://m.edsoo.ru/1bc5¢f80
AHWIVH: CTPOCHUE aHWJIMHA, bu6mmoreka [JOK
87 0COOEHHOCTH XUMHYECKUX http
CBOIMCTB aHMJIMHA s://m.eds00.ru/39¢d21f1
88 CrniocoObl osryueHust u bubnuoreka [IOK




MIPUMEHCHNE aTH(paTHIECKUX http
aMUHOB s://m.edsoo.ru/eal38763
AMMHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEepHs, bubnnorexa [JOK

89 (bu3nYecKre CBOMCTBA. http
OtnenpHBIEC IPECTAaBUTETH s://m.edsoo.ru/d1773e80
0-aMUHOKHUCJIOT
XUMHYECKUE CBOMCTBA
aMHUHOKHCIIOT, UX bubnuoreka [{OK

90 OHMOJIOTHYECKOE 3HAUCHUE http
aMUHOKUCTOT. CUHTE3 U s://m.edsoo.ru/77df705a
THJIPOJIN3 TIETITH]IOB
benku kak npupoiHbIe bubnnoreka [JOK

91 MIOJIUMEPBI; CTPYKTYPbI http
OeNKOB s://m.eds00.ru/429e¢9899
XUMHUYECKUE CBOMCTBA bubmmorexa LOK

72 0enmKoB http

s://m.eds00.1ru/6237306d

A3zoTcoaepikaiue
reTePOLUKINYECKHE bubnmoreka [JOK

93 coenuHenus. HykiienHoBbIe http
KHCJIOTBI: COCTaB, CTPOCHHE s://m.edsoo.ru/521d1431
1 OnoJyiornueckasi poib

94 [Tpaktuueckas padota Ne 4. bubnuorexa [JOK
Pemmenne http

s://m.edsoo.ru/8e3c02d1

BKCHGPI/IMGHTaJH)HLIX 3a1a4
1o TeMe "A30TcoaepKalme




OpPraHUYEeCKHE COCTMHEHUS "

[TpakTrueckas padora Ne 5.

Pemenne bu6mmoreka [JOK

95 AKCIIEPUMEHTAJIbHBIX 337124 http
no teme "Pacnio3HaBanue s://m.edsoo.ru/bde3fdf6
OpTraHWYECKUX COCTMHCHHM"
Konrponbnas padora mo bubnuorexa [IOK

96 teMe "A3oTcoaepxkaninue http
OpraHUYeCcKHhe coequHeHus" s://m.edsoo.ru/ce561bc7
OcHOBHBIE IOHATHUSL XUMHH
BBICOKOMOJIEKYJISIPHBIX bubnuorexa [IOK

97 COEIMHEHUI ¥ METOJIbI UX http
CHHTE3a —IIOUMEpU3alus U s://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIHS
[Imactmaccel. YTunuzanus u bubmorexa LOK

78 nepepaboTKa IIacTuKa http

s://m.eds00.1u/82242e0f

DacToMephl: HaTypaIbHBIN bubnmnoreka [JOK

99 CHHTETUYECKHUE KAyUyKH. http
Pe3nna s://m.eds00.1u/246103ec
Bosiokna: HatypaibHbIE,
HCKYCCTBEHHBIE, bubmmorexa HOK

100 http
cunrernyeckue. [lomumepsl «-//m.edsoo r1/5963a601
CIIELUATBLHOTO HA3HAUCHHUS

101 | Ilpaktuueckas pabora Ne 6. bubnuoreka [IOK
Pemienue http

s://m.edsoo.ru/3aebd77a

SKCIICPUMCHTAJILHBIX 3aJ1a4




o teMe ""Pacrio3HaBanue
IIaCTMAaCC U BOJIOKOH"

O06001enne u

CcHUCTEeMaTH3aIus U3Y4YeHHOTO bubnnorexa [JOK
102 | wmarepuana o teme 1 http
"BbICOKOMOIEKYJISIpHBIE s://m.edsoo.ru/6a22ble8
coenuHeHus"
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




11 KITACC

N Kosun4yecTBo 4acoB JJIeKTPOHHbIE
; JHara uudposbie
n/ | Tema ypoka KounTtposbHbie IIpakTnyeckue
Bcero U3ydeHmust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypcsl
AtoMm. CocTaB aTOMHBIX sJIED. Bubmzorexa LIOK
I : - 1 hitp
MMHYECKHUM 351eMeHT. M30TOombI <-//m.edsoo rw/59¢1 1 Dee
CtpoeHue 3JIeKTPOHHBIX bubnnorexa [JOK
2 000JI0YEK aTOMOB, KBAHTOBLIE 1 http
yHcia s://m.edsoo.ru/b4d9fffa
Knaccudukarus XuMHIECKUX bubnuorexa [JOK
3 AJIEMEHTOB (s-, p-, d-, f- 1 http
AIIEMEHTHI) s://m.eds00.1u/61294af9
bubnnoreka [IOK
4 Pacnipenenenrne 371eKTpOHOB 1O 1 hitp
aTOMHBIM OpOHTAIAM s://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIC KOH(PUTYpaITUH but6mmoreka [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 http
BO30YXJIEHHOM COCTOSTHUHU s://m.edso00.ru/8149e846
DNeKTpOHHBIE KOH(PUTYpaITUN bubnnoreka [JOK
6 HOHOB. 1 http
DNIEKTPOOTPULIATETLHOCTD s://m.edso0.ru/a0764b24
7 [lepuonnueckuii 3aKoH U 1 bubnuorexa [JOK
[Tepuoaudeckas cucremMa http
s://m.eds00.1u/16957¢01

XUMHUYECKHUX 351eMeHToB J[. 1.




Menneneesa, CBI3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

Turmer KPUCTAINIMYCCKUX

CBOICTB XMMHYCCKHUX 3JIEMCHTOB bub6nuoreka [JOK
8 1 00pazyeMbIX UMH MPOCTHIX U http
CIIOXKHBIX BEIIECTB II0 IPyIIaM U s://m.edsoo0.1u/f8468927
nepuoiaM
9 CucreMaru3anus 1 00001IeHne E_;ISHHOTeKa HOK
SHAHMH TTO TeME s://m.edsoo.ru/8fad2942
Buapsr xumMnueckou CBS3H.
Mexanu3mbl 00pa3zoBaHUs bubmuorexa [JOK
10 KOBAJICHTHOM CBA3U. Bogoponnas http
CBs13b. MEXKMOIIEKYISIPHBIE s://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUS
BanieHTHOCTB U BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [JOK
11 ANIEKTPOHHOMU CTPYKTYPHI http
MOJIEKYJI C UX T€OMETPUUECKAM s://m.edsoo.ru/3d2ca093
CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX bubnnoreka [IOK
12 COCIWHEHMAX: COCTaB U http
HOMEHKJIaTypa s://m.edsoo.ru/8c66b12a
13 BemiecTBa MoJIEKyJISIPHOTO U bubmuorexa [JOK
HEMOJICKYJISIPHOTO CTPOCHHUSL. http
s://m.edsoo0.1u/e167635b




pELIETOK U CBOMCTBA BELIECTB

[TonsiTHE O TUCTIEPCHBIX bubnnoreka [JOK
14 cucremax. IIpeacrasienue o http
KOJIJIOUZHBIX pacTBOpax s://m.edsoo.ru/da2¢70e4
HcTrHHBIE PaCTBOPBI:
bu6mmoreka [IOK
HACBIIICHHbIE U HEHACHIIICHHbIE,
15 http
PacTBOPHUMOCTD. s://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CrniocoOsbl BBIpayKEHUS E;I@mmem LOK
atp
KOHUCHTpAIHH pacTBOpOB s://m.edsoo.ru/328e653a
Pemenue 3amau ¢
WCTIOJIb30BAHUEM MTOHATHI bubmmoreka [JOK
17 ""MaccoBast 107151 paCTBOPEHHOTO http
BeliecTBa', "MosipHas s://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"
Knaccudukanus u bubmmoreka [JOK
18 HOMEHKJIaTypa HEOPraHUYECKUX http
BCIIICCTB s://m.edsoo.ru/bfMe108d
19 Cucrematu3zanus u 06001IeHHE EEMHOTeKa HOK
o aup
SHAHHH MO TEMC s://m.edsoo.ru/8d2c6al3a
20 KoHTposnbHas paboTta 1mo Temam bubmuoreka [JOK
"CTpoeHue aToma. http
s://m.edsoo.ru/70a60aa4

[lepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema
XHUMHYECKUX 31eMeHTOB /J[. .




Menneneena", "Ctpoenue
BelecTBa. MHOroo6pasue
BelecTs"

Krnaccudukanus XuMHIeCKUX
peakuuii B HEOPraHU4eCKON U

OpraHUYeCKON XUMHUHU. 3aKOH bub6nuoreka [IOK
21 COXpaHEHHUsI MACCHI BEILIECTB; http
3aKOH COXpAaHEHUA U s://m.edsoo.1u/6335¢dd2
IIPEBpALIEHHs] SHEPTUU TIPU
XUMHYECKHX PEeaKLUAX
TemoBbie 3 HEKTHl XUMUYECKUX bubnuoreka [IOK
22 peakumii. TepmoxumMudeckue http
YpaBHEHUS s://m.edsoo.ru/d1db86da
Boeruucienus no ypaBHeHUSIM bubmuoteka [IOK
23 XUMUYECKUX PEAKLUN U http
TEPMOXUMHUYECKUM YPABHEHUAM s://m.edso0.1u/87b13954
CKOpoCTh XMMHUYECKOHN pEeaKlnH,
24 e€ 3aBUCUMOCTb OT pa3IMYHbIX
¢axropos. Karanus u
KaTaJau3aTophl
’5 ["'oMOreHHble U reTeporeHHbIe
peakuuu
[Tpaktrueckas padota Ne 1 mo
" bubnuoreka [JOK
teme "BiusHue pa3nnyHbIx
26 http

(hakTOpOB Ha CKOPOCTH
XMMHYECKOM peakiuu"

s://m.edsoo.ru/lfacaldl




OO6partumble U HEOOpaTUMBbIe bu6nuorexa [IOK
27 peakunn. XuMHAYECKOe http
paBHOBECHE s://m.eds00.1u/3095219b
[TpaxTrueckas pabora Ne 2 o
" bu6mmoreka [IOK
TeMe "BnusiHue pazIuyHbIX
28 o http
AKTOPOB Ha TONOMKCHHIE s://m.edsoo.ru/3bf34e17
XUMHUYECKOT0 paBHOBeCHA"
DNEKTPONUTHYECKAS
bu6nmoreka [JOK
quccouuanus. CuibHbIE U
29 aGiie 31K C htp
cia0ble MeKTpoauThl. CTeneHb <://m.edsoo.rw/SFI66bdE
JIUCCOITUAIINN
HonHoe npon3BeacHue BOBL.
bu6mmoreka [IOK
Cpenia BOAHBIX pacTBOPOB.
30 B i TIOK (pH) http
O/IOPOUIBII HOKA3ATEIb (P s://m.eds00.1u/3966¢a89
pacTBopa
I'unponus coneit. Peakuuu, bu6muoteka [IOK
31 IIPOTEKAIOIIME B PACTBOPAX http
ANEKTPOIUTOB s://m.edsoo.ru/09d5a%bd
[TpakTtrueckas padota Ne 3 mo bubnuoreka [JOK
32 TeMe "XUMHUYECKHE pEeaKIu B http
pacTBOpax AIEKTPOIUTOB" s://m.edsoo.ru/2e3daeb0
OKHUCIUTETHHO-
bu6mmoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
33 B . http
WKHCHIITIE OkucTe I 1 s://m.eds00.1u/56226060
BOCCTaHOBUTEIH
34 MeToJ 3EKTPOHHOTO bubmuorexa [JOK




(97IEKTOHHO-MOHHOT0) OaaHca

http

s://m.eds00.1u/fb691387
bu6mmoreka [IOK
35 DNEKTPOIU3 PaCTBOPOB U hitp
PacIlIaBOB BEIIECTE s://m.eds00.1u/93fb97d2
bu6mmoreka [IOK
Pemenue 3amau pa3auaHbIX
36 http
THIIOB s://m.edso0o0.ru/5a859d16
bubmuoreka [JOK
Pemenne 3amay pa3nu4HbIX
37 htp
THIOB s://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHIE bub6mmoreka [IOK
38 3HaHMUH 110 TeMe "XUMHUYEeCKUe http
peakiun" s://m.edsoo.ru/c161eb85
bu6mmoreka [IOK
19 KoHTponbHas pabota 1mo teme http
XHUMIHECKHE peaKin s://m.edsoo.ru/a8a0a930
[TooxxeHne HeMeTasIoB B
Ilepuonnueckoi cucreme
XUMHUYECKUX AieMeHToB J[. U. bubmmoreka [JOK
40 MenneneeBa 1 0COOCHHOCTH http
CTpOEHHSA X aTOMOB. s://m.edsoo.ru/8ca2dcad
du3nUeCcKUe CBOMCTBA
HEMETaJJIOB
AmoTponus HeMeTauioB (Ha bubmuoreka [JOK
41 [IpUMEpPE KUCIOPOJa, CEPBL, http

docdopa u yraepoaa)

s://m.edsoo.ru/ef92¢91¢




Bomopon: nonmydenne, bu6nuoreka [JOK
42 ¢buznyecKue 1 XuMHUYECKHE http
cBorcTBa. ['uapuasl s://m.eds00.ru/0aa8f613
["ayiorensl: HaxX0XIEHUE B
bu6mmoreka [IOK
43 MIPHUPOJIE, CIIOCOOBI MOTYICHHSI, hitp
M3UYECKUE U XUMUYECKUE
¢ . s://m.edsoo.ru/4e223795
CBOICTBa
["anoreHoBOIOPOIBL.
. bu6nmoreka [JOK
Baxneiimne
44 http
KHCJIOPOJICOIEPrKALIIE
POACOAEpatll s://m.edsoo0.ru/6b3255e6
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHsble u
IPOMBIIIJICHHBIE CIIOCOOBI bubnuoreka [IOK
45 IIOJIyYEHUS TAJIOTCHOB. http
IIpuMeHeHne rajoreHoB 1 ux s://m.edsoo.ru/6971aca4
COCITMHEHU I
[Tpaktuyeckas pabora Ne 4. bubnnorexa [JOK
46 Pemienne skciepuMeHTATbHBIX http
3az1a4 no teme ""agorens” s://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHsie u
IPOMBIIIJIEHHBIE CIIOCOOBI bubmuoteka [IOK
47 HOJy4YeHHUs, PU3UUECKUe U http
XuMH4eckue cpoiictBa. O30H. s://m.edsoo.ru/c8abc36a
ITpuMmeHeHne Kucaopoia U 030Ha
bu6nmoreka [JOK
48 OKcubl ¥ IEPOKCUIBI http

s://m.edsoo.ru/5¢8816a0




Pemienue 3amayu pa3nnuHbIX

but6mmoreka [JOK

49 THTIOB hitp
s://m.eds00.ru/2b6d8b4b
Cepa: Hax0XJI€HUE B MPUPOIE,
P PP bu6mmoreka [IOK
CHOCOOBI MOYYESHHUS,
30 i)} K K hutp
1/13\1’/1qec 1 M XHMITIECIC s://m.edsoo.ru/46afael6
CBOMCTBA
bu6nmoreka [JOK
51 CepoBoaopo1, CyabGuIabI http
s://m.eds00.1ru/7¢875999
Kucnoponcoaep:xaine bubnuorexa [JOK
52 coenuHeHUs cepbl. OcoOeHHOCTH http
CBOMCTB CEpHOMN KHUCIOTHI s://m.edsoo.ru/8cfa2548
ITpakTrueckas padora Ne 5.
bu6nmoreka [JOK
Pemenue skciepuMeHTATBHBIX
53 e ) hitp
3afat o Tel\fe cpauce s://m.edsoo.ru/0afb05e4
COCTUHCHHUS
A30T: HaxX0XKCHNE B TIPUPO/IL,
PP but6mmoreka [JOK
CHOCOOBI OYYCHHUS,
54 o http
I/IS\I'/I‘-ICCKI/IC 1 XHMITHECKHE s://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnopoacoaepxaniue bubnnorexa [JOK
55 coequHenus azora. OcoOEeHHOCTH http
CBOMCTB a30THOW KHUCIIOTHI s://m.edsoo.ru/e2965afe
[IpumeneHue a3ora u ero Bu6morexa IIOK
56 COCJIMHEHUHN. A30THBIC http
ynoOpeHus s://m.eds00.1u/129f5059




docdop: HaXOKIECHUE B

bubmuoreka [JOK
MIPUPOJIE, CTIOCOOBI MTOTYUYEHUS,
57 hitp
(I)mfmeCKHe 1 XUMIHECKIe s://m.edsoo.ru/9a6b43ec
cBoiictBa. ®ochuasl u pochun
Oxcunst pocdopa, bubnmoreka [JOK
58 dochopcoaepkaye KUCIOTHI. http
Conu pochopHOI KUCTOTHI s://m.edsoo.ru/c7a2d429
[Tpumenenue pochopa u ero bub6nuorexa [IOK
59 coenuHeHnil. @ocdopHbIe http
ynoOpeHus s://m.edsoo.ru/a218070a
[TpakTtuyeckas padora Ne 6.
but6mmoreka [JOK
Pelenne skcriepUMEHTAIBHBIX
60 HA (I) (b }mp
SAIAT IO TEME “ASOT 1 QOChOp 1 s://m.edsoo.ru/8175ac3f
UX CoeauHEeHUT"
VYraepon: HaXoXIAeHUE B
MIPUPOJIE, ATTOTPOITHBIC bu6muoteka [IOK
61 MouHUKaAIMK; (PU3NIECKHE U http
XHUMHUYECKHUE CBOMCTBA, s://m.edsoo.ru/1eb19f9¢
MPUMEHEHUE
Oxcun yraepona(Il), okenn bubnnorexa [JOK
62 yriepona(IV), yronbHas Kuciora http
U eé coan s://m.edsoo.ru/dba58adf
bu6mmoreka [IOK
Pemenue 3aa4 pa3nmu4HbIX
63 TUTIOB hutp
© s://m.eds00.1u/6029b609
64 Kpemuuii: Haxoxk1eHHE B bubnuorexa [JOK
PHUPOJIE, CIIOCOOBI MOTYICHHSI, http




(1)I/IBI/ILI€CKI/IC U XUMHWYECKHE

. s://m.edso0o0.ru/143558ab
CBOMCTBA
65 Oxkcua kpemaus(IV), E;I6HHOT€Ka HOK
aup
KpPEMHHEBAsi KUCIIOTA, CHIIUKATHI <-//m.edsoo /31 70e7b1
bu6mmoreka [IOK
IIpuMeHeHne KpeMHUS U €T0 http
66 coegunennii. CTekIo, ero s://m.eds00.1u/393cdac0
MOJIYYCHUE, BHJIBI CTCKIIA http
s://m.edso0o0.ru/5823cefb
bub6nuoreka [JOK
Pemenue 3aay pa3auuHbIX
67 hitp
THIoB s://m.eds00.ru/b624£801
68 CucreMmaruzanys 1 00001eHne E;I6HHOT€Ka HOK
2 " " ntip
3HAHHH 110 Teme "Hemerauiel s://m.eds00.1u/6e864db5
bubnnoreka [IOK
Konrponbnas padora o reme
69 HH n h—ttp
CMeTAILTET s://m.edso00.ru/d0484c76
AHanu3 pe3yapTaToB bubnuorexa [JOK
70 KOHTPOJIbHOM paboThI, http
KOPPEKIIHs OITHO0K s://m.eds00.1u/2b7¢9510
71 [Tonoxxenne MetTaJuioB B bubmuotexa [[OK
[Tepuoanueckoil cucreme http
XUMHUYECKUX AJIIEMEHTOB. s://m.eds00.ru/9839¢16¢

Oco0eHHOCTH CTPOEHUS
HJICKTPOHHBIX 000J0YEK aTOMOB




METAJIJIOB

OO6mue puznyeckre CBOMCTBA bubnnoreka [JOK
72 MetaiuioB. [Ipumenenne http
METaJIJIOB B OBITY ¥ TEXHUKE s://m.edsoo.ru/51dac9d3
bubnnoreka [IOK
7 Cnnasel MmetamioB. Kopposus it
http
METaJJIOB
s://m.eds00.1u/42b872e3
bu6mmoreka [IOK
Pemenue 3aa4 pa3mu4HbIX
74 TUTIOB hutp
s://m.edsoo.ru/e3de37b6
DNEKTPOXUMUUECKUN PSIT bubmuoreka [JOK
75 HanpspKeHUH MeTaiioB. O0mue http
CHOCOOBI IIOJTYyYEHUS] METAJUIOB s://m.edsoo.ru/94eb377a
OO0mast xapakTepuCTHKa
MeTaiioB [A-rpynmbl
[Tepuoanyeckoil CUCTEMBI
. but6mmoreka [{JOK
76 XUMUYECKUX 3JIeMeHTOB. Hatpuit hitp
Y KaJIUI: TTOTy4YEeHHE
y ’ s://m.edsoo.ru/e12¢26b3
¢du3nueckre 1 XUMHYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCIUHECHUI
77 OO01mas xapakTepuCTHKa bubnmnoreka [JOK
MeTaioB [IA-rpynmsl http

[Teproanueckoit CUCTEMBI
XAMHYECKHUX JIEMEHTOB.
Maruuii ¥ KaJabLHi: TOJTy4YEHHE,
buznUecKue 1 XUMHYECKUE

s://m.edsoo.ru/7¢3e49¢0




CBOICTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COEIUHEHUN

.. i bubnnoreka [IOK
73 JKécTKOCTh BOABI U CLIOCOORI €€ s
aup
CTpaHEHUS
yerp s://m.edsoo.ru/c74bfae9
AFOMUHUI: TIOJIy4YEHHE, bubmuotexa [[OK
79 busznYecKre 1 XUMUYECKHE http
CBOICTBA, IPUMEHEHHUE s://m.eds00.1u/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U
bu6mmoreka [IOK
TUIPOKCHJIA ATFOMUHUS,
80 OKCOKOMIIIEKCHI aJIk0 hitp
TUAPOKCOKOMILIEKCHI aJTFOMUHUS
AP ’ s://m.edsoo.ru/5d12d318
UX MPUMEHEHHE
81 Pemienue 3amayu pa3nuuHbIX
THTIOB
ITpakTrueckas padora Ne 7.
bu6nmnoreka [JOK
%) Pemenue skciepuMeHTATBHBIX htp
3a/1a4 1o Teme "Metasuibl
A s://m.edsoo.ru/27a4af43
TJIABHBIX MOATpyIH"
OO61as xapakTepucTHKa
METAJIJIOB MTOOOYHBIX MOATPYIII bubnmnoreka [JOK
83 (b-rpynm) Ilepuoauyeckoit http
CUCTEMBI XUMUYECKUX s://m.eds00.1u/610d7431
AJIEMEHTOB
Du3NYeCKre 1 XUMUYIECKUE bubmuorexa [[OK
84 CBOWCTBa Xpoma U €ro http
COCIMHEHUH, NX IPUMEHEHNE s://m.edso0.ru/991 1 bef3




Baxxueiinme coenuHeHNs bu6nuoreka [JOK
85 Mmapranua. [lepmanranat kanus, http
€ro OKHCIIUTEIbHbIE CBOMCTBA s://m.eds00.1u/039d69c8
duznvecKre 1 XUMUISCKUE
. bu6mmoreka [IOK
CBOMCTBA KeJje3a U ero
86 . http
coequuenuit. [lomyuenne u
4 y s://m.eds00.ru/1b7{8741
MIPUMEHEHNE CIIJIaBOB XkKeje3a
du3nYecKre 1 XUMUYECKUE bubmuoreka [JOK
87 CBOICTBA MeJN U €€ COeTMHEHNH, http
HX IIPUMEHEHUE s://m.edsoo.1u/2bc0{954
dusnyeckre 1 XUMUYECKHE
. but6mmoreka [JOK
CBOMCTBA IIMHKA U €T0
88 . http
COCJIMHEHUH, X PUMEHEHHUE.
4 p s://m.edsoo.ru/b1f2beal
I'MIpOKCOKOMITIIEKCHI LIMHKA
[Tpaktuyeckas padora Ne 8.
bub6mmoreka [{OK
29 Pemenne skcriepuMeHTATbHBIX http
3a/1a4 1o Teme "MeTaibl
A s://m.edsoo.ru/a6e352¢ea
noOOYHBIX TOArpyIH"
but6mmoreka [JOK
Pemenue 3a1au pa3ianuHbIX
90 http
TUTIOB
s://m.edsoo0.ru/a8b83d83
O06o001IeHNEe U CUCTEMAaTH3aIUs bubmmoreka [JOK
91 M3yYEHHOI'0 MaTepualia 1o TemMe http
"Metamibr" s://m.edsoo.ru/e91£e975
bubnuoreka [JOK
KonTponbhas pabota no teme
92 hitp

"Mertayuer"

s://m.edsoo.ru/83f63ea3




AHanu3 pe3yiabTaToB bu6nuorexa [IOK
93 KOHTPOJIbHOM paboThI, http
KOPPEKIIHs OIIHO0K s://m.edso00.ru/9ebff2fd
Posib xumum B oOecrieueHIN
YCTOHYMBOTO pa3BUTHUS bubmumoreka [IOK
94 yenoBeuecTBa. [lonarue o http
HAyYHBIX METO/IaX UCCIIEI0BAHUS s://m.edsoo0.ru/080fe 10
BEIIIECTB
HayuHble TpUHIIHAITBI
OpraHHu3ali XUMUYECKOTIO bub6nuorexa [IOK
95 npou3BoACTBa. [IpoMbliIeHHbIE http
CIIOCOOBI TIOTYUYEHUS BAXKHEUIITUX s://m.edsoo.ru/2e45a44f
BEIIIECTB
XUMHUECKOE 3arps3HEHNE bubmuoteka [IOK
96 OKpPY’KaloIIeH cpebl U ero http
MOCJIEICTBUSA s://m.edsoo.ru/9f11bf51
bubnuoreka [JOK
97 XUMHUA U 310pOBbE YEIOBEKA. http
JlexapCTBeHHEIE CPEAICTBa s://m.eds0o0.1u/a6552721
Xumus nuiy. Poinbs Xxumuu B bubmuoreka [JOK
98 obecrieueHny MUIIEBON http
0e30MacHOCTH s://m.edsoo.ru/1f7b5bd2
KocMmeTnueckue u bu6nuoreka [JOK
99 nap@roMepHbIe cpeCcTBa. http
BberToBas xummus s://m.edsoo.ru/da42d5a9
100 | Xumus B CTpOUTEIBLCTBE. bubnnorexa [JOK
BaxHeiinye cCTpouTeabHbIC U http




KOHCTPYKIHMOHHBIC MaTCPpHUAJIbI

s://m.edso00.ru/61e69003

XuMUS B CEITLCKOM XO35HCTBE. bubmuoreka [JOK
101 | Opranuueckue U MUHEPAJIbHBIE 1 http
yaoOpeHust s://m.edsoo.ru/fd39587d
Cucremaru3zaius u 0000IICHIE bubmmorera [OK
102 . 1 http
SHAHMH TTO TeME s://m.eds00.1u/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







IPOBEPSIEMBIE HA EI'D 10 XUMHWU TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUS

Kox nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM 0CBOCHHS 0C
MPOrpaMMBbI Cpe/iHero o0uero o0pa3oBaHus

1

Bnagenue cucteMoi XUMHYECKUX 3HaHHI>i, KOTOpAas BKIIFOYACT:

1.1

OCHOBOIIOJIATAIOIINE MOHATHS (XUMHYECKUN 3JIEMEHT, aTOM, M30TOIIbI, I
p-, d-dNEKTpOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE M BO30YXIEHHOE COCT
BaJICHTHOCTB, AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKHCIICHUS, XUMUYECKast
CBSI3M), THUOpHIM3AIMS AaTOMHBIX OpOWTANeH, KpHCTAJUIMYecKas peme
MOJISIPHBI  00BEM, MOJSpHAas KOHLEHTpAUUs, pPacTBOPbl (MCTUHH
KPHUCTAJUIOTHIPATHI, YIJIEPOAHBIA CKeJeT, (pyHKIMOHANbHas Tpymmna, pa,
dopmyna, m3zomepusi (CTpyKTypHas, reomerpudeckas (IHc-, TPaHCH30
TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOJI- M a30TCOJICPIKAIUe COEAWHEH
BemecTBa (YIiaeBOAbl, XHUPBI, OCIKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
COE/IMHEHUS, KPEKUHT, PHU()OPMHHT, THUIBI XUMHUYECKUX pPEaKIHid (OKHUC
9K30- M DHIOTEPMHUUYECKHE, PEaKIHd HOHHOTO OOMEeHa, TOMO- W

HEoOpaTUMBbIE), pPacTBOP, AIIEKTPOJHTHI, HEIIEKTPOIHUTHI, DIEKTPOIUTH
JMCCOLMALINY, OKHCIIUTENb, BOCCTAHOBUTEb, JIEKTPOIIN3, CKOPOCTh XUM
paBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHUS XMUMHYECKOTO CTPOEHUS OPTaHWYECKUX BEII]
AJIEKTPOIUTHYECKON nuccounanuu, [lepuonuueckuii 3akon .M. Mennene
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XHUMHH, MHPOBO33PEHUYECCKUE
MOHUMAHUS TPUYMHHOCTH WU CHUCTEMHOCTH XHUMHYECKUX SBJICHUH, CO
CTPOCHHH BEIIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJMOJIEKYJISIPHOM YP

1.3

MNpEACTaBJICHHUA O MCXAaHU3MAX XUMHYCCKUX peaxunﬁ, TCPpMOJUH
3dKOHOMCPHOCTAX UX IIPOTCKAaHHA, O XUMHWYCCKOM PABHOBCCUU, NUCTICPCHb

1.4

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHHUH H
BaKHEHIITNX HCOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB B 6BITy W IMPaKTH4

1.5

o0mye HayyHble MPUHLUIBI XUMHYECKOTO MPOU3BOACTBA (HA MpHUMEpE I
aMMMaKa, MeTaHoJIa, nepepaboTku HeTH)

CdopMupOBaHHOCTH YMEHHIA BHISBIISATH:

2.1

XAPaKTCPHBIC MPU3HAKH U B3AUMOCBA3b U3YyUCHHBIX HOHHTHﬁ, MMPUMCHATH C

ONMMCAHUU CTPOCHUA U CBOMCTB HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB

2.2

B3aUMOCBS3b XMMHUYECKMX 3HAHUM C MOHSATHUIMH H MpeACTaBICHUAMU
OCO3HAHHOTO MOHUMAHHUS U 00BICHEHUS CYIIHOCTH MAaTCPpHUAJIbHOI'O CIUHC

CdopMHpPOBAaHHOCTH YMEHHSI UCIIOJIb30BATh:




3.1

HAaMMEHOBAHUS XUMUYECKUX COCTMHEHUN MEXTYHAPOIHOTO COK3a TEOPET
W TpUBHUAJbHBIC Ha3BaHWA BEIIECTB, OTHOCAIIUXCA K HW3YYEHHBIM
HEOPraHUYECKUX COCTMHEHUI

3.2

XUMHUYECKYI0 CHUMBOJIMKY [UI COCTaBJICHUS (OPMYJT HEOPraHWYECKHX
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) OPMYJI OpraHu

ChopMupoBaHHOCTH YMEHHUS KIacCU(UITPOBATE:

4.1

HCOPTraHNMYCCKUEC BCLICCTBA, CaAMOCTOATCIBHO BI>I6I/IpaTB OCHOBAaHHsA H

N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPra’HrM4cCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA H K]
HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB
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[0 pa3IMYHbIM NpU3HAKaM (YUCIy M COCTaBy pEardpyroUIUX BEIIECTB,
M3MEHEHUIO CTETIEHEeH OKHUCIIEHUSI DJIEMEHTOB, 00PATUMOCTH PeaKIMy, y4acTu

ChopmMHpOBaHHOCTh YMEHHUS XapaKTepPU30BaTh OSJEKTPOHHOE CTPOEH
BO30Y>KIEHHOM COCTOSTHMM) U MOHOB XUMHUYECKUX AJIEMEHTOB 1 — 4 mepu
J.W1. MenneneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCTIONB3YS MOHATHUS S-,
SHEPreTHYECKHE YPOBHU

CdopMUpOBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBO

o0pa3yeMbIX UMU COEIMHEHUH 10 eprUoiaM U Tpynram

ChopMHUpPOBAaHHOCTH YMEHHSI COCTABIISATH YPABHCHUS XUMHUYECKHX PEAKIIHIA

7.1

OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IMOCPEACTBOM COCTABJICHUS
peakuuii

7.2

YpaBHCHHA peaKL[I/Iﬁ Pa3JIMYHbIX THUIIOB; IIOJHBIC U COKpaIJ_IéHHBIC YpaBHC
YUUThIBAA YCJIOBUS, IIPHU KOTOPBIX 3TH PEAKIHUU UAYT 1O KOHIA

7.3

peakimii TUAPOIN3a, PEaKIUid KOMIUIEKCOOOpa3oBaHMs (Ha TpuMmepe T
AITFOMHUHHS )

ChopMHUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pEaKIIMOHHOU
COCIMHCHUI OT KPAaTHOCTH W THIA KOBAJEHTHOH CBS3M (O- U T-CBS3H),
TPYIIIT aTOMOB B MOJICKYJIAaX, a TAKXKE OT OCOOCHHOCTEH peanun3aluu pas3iin
peakiuii

8.2

XAapPaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMH 3

YPaBHEHUN XUMUYECKUX PEAKLUN

ChopMupoBaHHOCTb YMEHHUS XapaKTEpU30BaTh COCTaB U Ba)KHEHIIIME CBOU
K ONpeAeNEHHbIM KjlaccaM M TpyIIaM COeAMHEHHH (IIPOCThle BEIecTBa
YIJIE€BOAOPOABI, MPOCThIE FPUPHI, CIUPTHI, (DEHOIBI, AJIBAECTH/IbI, KETOHBI, K
3(UPBL, )KUPBI, YTIEBOJIbl, AMUHBI, aMUHOKHUCIIOTHI, OEJIKN)

10

ChopMupoBaHHOCTH YMEHHUS TPOBOIUTH PACUETHI IO XUMUYECKUM (HOpMY
peaKImii C UCMOJIB30BaHUEM (PU3UUECKUX BEITMUNH:

10.1

MacCChbl (06LéMa, KOJIMYECTBA BCH_ICCTBa) npoayKTra pe€akuuu, €CJIin OJHO




BHJIE PACTBOpA C ONPEACIEHHON MAacCOBOM J10JI€M paCTBOPEHHOIO BEIIECT
IPUMECH)

10.2

MacCOBOM MJIH 00BEMHOM JIOJTH, BBIX0JIA TTPOTYKTA PEAKIINH

10.3

TETIOBOTO AP QeKTa peakui

10.4

00BEMHBIX OTHOILLIEHUN T'a30B

10.5

M0 HAXOXKIACHUIO XUMUYIECKOU (DOpMyITBI BEliecTBa

11

Bianenne cucTteMod 3HAaHMM O METOJAX HAy4YHOrO II03HAHUS SIBICHU
€CTECTBEHHbIX HAyKaX W yMEHHE HPUMEHATh 3TU 3HAHUA IPU IKCIIE
BEUIECTB U Ul OOBACHEHUS XUMHUYECKUX SIBJICHUH, HMMEIOIIUX MECT
JIESITEJIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU

12

ChopmrpoBaHHOCTh YMEHHS TPUMEHSTH (HCIONB30BaTh) 3HAHHUS O COCT
SKCIIEPUMEHTATLHON TPOBEPKH THUIOTE3 OTHOCUTEILHO 3aKOHOMEPHOC
peakiuii ¥ MPOTHO3MPOBAHUS BO3MOKHOCTEH MX OCYIIECTBICHHUS; CHUCTE
OOBSICHEHUS W TPOTHO3HPOBAHHUS SBJICHUI, MUMEIOIINX ECTeCTBEHHOHAYY
TPaMOTHBIX pelIeHuil MPOOJIeM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEH

13

ChopMHUpPOBAaHHOCTH YMEHHS TIJIAHUPOBATh W TPOBOJIUTH XUMHUYECKHUI
HN3YUCHHUC CBOMWCTB HCOPraHNM4YCCKUX W OPraHMYCCKUX BCIICCTB, KAYCCTBEC
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPKAIINX OPTaHUYECKUX BEIIECTB,
3a7ad IO PACMO3HABAHWIO HEOPTaHWYECKHX W OPTraHMYECKHX BEIeC
0e30macHOro oOpalleHHus C BeUIeCTBAaMH U JIAOOPAaTOpPHBIM 000PYIOB
UCCIICIOBAaHMS, TIPEJCTABIATh B pa3IHYHONH (opMe pe3yibTaThl IKC
OIICHUBATHh UX NTOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHHUSI OCYILECTBISTH II€JCHANPaBICHHbIM MOMCK
Pa3IUYHBIX MCTOYHMKAX (Hay4Has U yyeOHO-Hay4yHas JUTepaTrypa, CpeAcTB
WHTepHeT M Jpyrue), KpUTUUECKH aHAIM3UPOBaTh XUMUYECKYI0 HH()Op
UCII0JIb30BAaTh B COOTBETCTBUU C MOCTABJIEHHON yueOHOM 3anaueit

15

CdopMrpoBaHHOCTh yYMEHHUSI MPOTHO3UPOBATh, AHATM3UPOBATH U OLEHU
9KOJIOTHYECKOH O€30MacHOCTH TOCJICACTBUI OBITOBOM M IPOU3BOJICTBE
CBSI3aHHOM C MepepadOTKON BEIIeCTB; CPOPMUPOBAHHOCTh YMEHHIM OCO3HAB
KUBBIE OpPraHW3MBbI OIpPENENEHHBIX BEIIECTB, MOHMMAs CMBICI TIOKa3atr
KOHIIGHTPALMU, M TMOSCHATh Ha MpHUMEpax CHocoObl YMEHBIIEHUS U
BO3CUCTBUS HA OPraHU3M YeJIOBEKa




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA
EI'D 11O XUMHUHA

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 TeopeTnuecknue OCHOBBI XUMUHU

Crpoenne BemecTBa. CoBpeMeHHass MOJENb CTPOSHHsS aToma. PacmpeneneHue siex
11 ypoBHsM. Kitaccupukamnust XuMHIECKUX 1eMEHTOB. OCOOCHHOCTH CTPOCHHS YHEPTETH
’ p-, d-anemenToB). OCHOBHOE U BO30YXJIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHASI KOH(

DIICKTPOHBI

ITepuoanueckas cucreMa xumuyeckux nemeHToB .M. MenneneeBa. @u3nyeckuii CMb
J.N. Menneneesa. [IpyuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U UX
rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX CO
Y TUAPOKCUIOB

1.2

1.3 BaneHntHoCTh. DnekTpooTpuLaTeIbHOCT. CTENEHb OKUCIEHUS

Bunel xumudeckoi CBsI3U (KOBaJIGHTHAsl, MOHHAs, METAJIJIMYECKasl, BOJOPOIHAs) U
1.4 MexMoneKyIIIpHble  B3aUMOJEUCTBHs. DBemecTtBa MOJIEKYISIPHOTO UM HEMOJIEKY.
KPUCTAIMYECKHUX PEETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT TUIA KPUCTAJUINYECKO

L5 Xumuyeckas peakuus. Kinaccupukanus XMMHUYECKUX PEaKIUil B HEOPraHUYECKOH U
’ COXPAHCHHUS MACChI BEIECTB

1.6 CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. TepMoxuMuyeckre ypaBHEHHS

18 O6patumbie peakuuu. XuMuU4Yeckoe paBHoBecue. DaKkTophl, BIUAIONIME HA COCTOSHU
' [Tpunuun Jle llarense

DnekTponuTrdeckas nuccoruans. CUabHbIE U cladbie dJIeKTpoauThl. Cpemna BOIHBIX

1.9 .
HeWTpanbHasi, menounas. CTeneHp Juccoruanui. Peakiuyn HOHHOTO 0OMeHa

1.10 I'maponus coneit. MonHoe npousBenenue Boabl. Bogopoanslii nokasarens (pH) pactBo

Crioco0BI BBIPpAXXCHHA KOHLCHTpAIMU PACTBOPOB: MaACCOBasA JOJIA paCTBopéH

1.11
KOHIOCHTpAamusi. HaCBIH_[eHHBIC W HCHACBINICHHBIC PaCTBOPLI, pAaCTBOPUMOCTD. KpI/ICTaJ'IJ'I

| 12 OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIC peakiuu. [oBeeHre BEIEeCTB B cpeaax C pasH
' SJIEKTPOHHOrO OaaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB COJIEH

2 OCHOBBI HEOPTaHUYECKON XUMUU

2.1 Knaccugukarus Heopranndeckux coeinHeHni. HoMeHK1aTypa HeOpraHn4ecKux Belle

XUMHYECKHE CBOMCTBA BAXXKHEHIITMX METAIOB (HATPHM, Kaaui, KaJbllUi, MarHU, ajko

2.2 .
MeJb) ¥ X coeauHeHui. O01me crmocoOb! MOTyYeHUsT METAIOB

XUMHUYECKUE CBOMCTBA BAXKHEHMIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, (Gocdopa,

23 . i
COCAMHCHNU (OI(CI/II[OB, KHCJIOPOACOACPIKAIINX KUCIIOT, BOOOPOIHBIX COCI[I/IHCHI/II/I)




2.4

I'eneTndeckas CBA3b HCOPTaHUYCCKUX BCHICCTB, IIPUHAMJICIKAIINNX K pa3JIMYHBIM KJIacCa

2.5

#iHPartH## nenTrduKaus HeOpraHMIeCKUX coeIMHeHNN. KauecTBeHHbBIE peakiny Ha
Y MIOHBI

OCHOBBI OpPraHMYECKON XUMUU

3.1

OCHOBHBIE NOJIOKEHUSI TEOPUH XMMHUECKOT'O CTPOEHUSI OPraHNYEeCKUX COESIMHEHUH A.
CKEJIET OPraHMYeCKOW MOJeKyibl. KpaTHOCTh XMMHYECKOW CBSI3H. S- U P-CBS3H. S,
opOuTanell aTOMOB yIiepoJa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO CTp
I'omonornyecknii psa. Mzomepus u nzomepsl

3.2

[TonsiTie 0 pyHKUIMOHANBHOM rpynme. OpueHTaMOHHBIE 2P PEKTH 3aMecTUTENeH

3.3

[IpencraBnenne o KilaccUPUKAIMM OpraHMdyeckux BemecTB. HomeHknaTypa
(cucremaTHyecKasi) ¥ TPUBHAJIbHBIE HA3BaHMsI BAXKHEHIIINX NPEJICTaBUTENIEH KJIACCOB Op

3.4

CBoOoHOpaaMKaIbHBIH U HMOHHBIM MeXaHu3Mbl peakiuu. lloHarue o Hykieodume
MapkoBHuukoBa. [IpaBuio 3aiiiieBa

3.5

AnkaHpl. XHWMHWYECKHE CBOWCTBA aJKaHOB: TaJOr€HUPOBAHUE, IETUAPUPOBAHUE,
KpeKuHT, m3oMepusanus, roperue. [lomyuenue ankanoB. [{ukimoankanbel. Crenuduk
MaJIBIM Pa3MEPOM IUKJIA. Peakiuu npucoeIMHeHUs U PaJuKaIbHOTO 3aMEIECHUS

3.6

AJKeHBI. XUMH4YecKue CBOMCTBA: peakuumn MPpUCOCAUHCHU (l"aJ'IOFCH
THApOraJJOr€HUPOBAHUC, FI/I,Z[paTaI_[I/ISI), TOpCHUA, OKHUCIICHHUA U ITOJIUMCPU3AIIUH. HpOM
CII0COOBI TTOJIYUCHU A aJIKCHOB

3.7

Ankanuenpl. XMMHUYECKHE CBOMCTBA alKaJIMCHOB: PEaKIMM MPHUCOCIWHEHUS (THIPU
ropeHus u nonumepusanuu. [lomyyenue ankaaueHoB

3.8

Anxuabl. XUMHYECKHE CBONMCTBA: paknuu MNpUCOCAUHCHUA (FaJIOFeHI/IpOBaHI/Ie,
I‘I/II[pOFaJ]OFeHI/IpOBaHI/Ie) Kak croco0 MOJIYYCHUS TOJIMMEPOB U APYTHUX IMOJIC3HBIX ITPOI
FOpeHI/Ie alCTUJICHA KaK UCTOYHUK BBICOKOTECMIICPATYPHOI'O IINIAaMCHHU IS CBAPKU U D
aliCTHUJICHA

3.9

Apenbl. XUMHUYECKUE CBOMCTBA OEH30JI1a: peakluu 3IeKTPO(UILHOTO 3aMEeIeHHUs], TPU
rajorenupoBanue). Peakuus ropenus. OcoOEHHOCTH XHUMHUYECKUX CBOMCTB TOI
Oco0OeHHOCTH XUMHYECKHX CBOMCTB ctuposa. [lonmumepuszanus ctupona. CrocoObl
apOMaTHYECKHX YTJIEBOJOPOJIOB

3.10

CHI/IpTBI. HpeﬂeHLHHC OIHOATOMHBIC CIHPTHI. XHUMHYECKHE CBOMCTBA: B3aMMOACUCT
YCTAaHOBJICHUS HAJINYUA THAPOKCOTPYHIILI, C TAJIOTCHOBOAOPOAAMHU KaK CII0co0 oJIyue
U MCKMOJICKYJISIpHad ACruapartanus. Peaknus ropCHU:. HOHy‘-ICHI/Ie OTaHOJIa: PpC
TruapaTtanus 5TUJICHA. OTHUICHITIUKOIb U T JIMICPHUH KaK MPCACTABUTCIIN IPCACIIbHBIX MH

3.11

®enos. XuMuyeckue cBoicTBa ¢eHosa (peakiuu ¢ HaTpueM, THIPOKCUIOM HATpus, Op

3.12

Anpaeruapl. XUMHMUYECKHE CBOMCTBA MPENEIbHBIX aJbAECTUAOB: T'HMAPUPOBAHUE;
KapOOHMJIBbHYIO TpyHIy (peakuusi «cepeOpsHOro 3epKajia», B3aMMOJCHCTBHE C THAPOK:
IpEIEIbHBIX AIBJETU0B: OKHCIEHHUE CIUPTOB, T'MIpaTalys aleTuiaeHa. ALETOH K
Oco0eHHOCTH PeaKlUu OKHUCIICHHUS alleTOHa

3.13

Kap6OHOBBIe KHMCIIOTBI. XMMHUUYECKHE CBOMCTBA MpeACIIbHBIX OJHOOCHOBHBIX Kap6OH




XUMUYECKUX CBOMCTB MYpaBbMHOW KHCIOTHL. [lomydeHHMe npenenbHbIX OJHOOCHO
OKHCJICHUE AQJIKaHOB, AaJKEHOB, NEPBUYHBIX CIIHPTOB, albJerWa0B. Beicmme mpe
KapOOHOBBIC KUCIIOTHI

3.14

Crnoxnble 3¢upbl u xupbl. CrocoObl MoNydeHHs! CIOXKHBIX 3¢dupoB. OOGparumoc

[IpuMeHeHHE CIOXKHBIX 3(PHUPOB B NMHUIIEBOH U MapPIOMEPHON MPOMBINUICHHOCTH.
IJIMLEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA KUPOB: THJIPUPOB
WIM OMBUIEHHE, )KUPOB KaK CIOCOO MPOMBIIIJICHHOTO MOJIYYEHHs COJIEH BBICIIMX Kap
COJIM BBICIIUX KApOOHOBBIX KHUCJIOT

3.15

XUMHUYECKHE CBOWCTBA TIIFOKO3BI: PEAKIUU C YYaCTHEM CIHUPTOBBIX W aIIbJCTHIHO
Opoxenne. [IpuMeHEeHHE TIIOKO3bI, €€ 3HAYCHHWE B JKU3HEICSTEIBHOCTH OpraHu3
MaJibTo3a. BoccTaHaBMBaronue ¥ HEBOCCTAHABIMBAIOIINE Tucaxapuabl. [ uaponns a
Kpaxmai, TimkoreH. CTpoeHHe MaKpOMOJIEKYJl Kpaxmaia, TJIIMKOT€Ha W IIeJUTION
KpaxMajia M IeJUTIOJ03bl. XHWMHYECKHE CBOWCTBA Kpaxmala: THIPOJIH3, KadecT
XUMHUYECKUE CBOWCTBA IIEIUTIONO3BI: THOAPOJIN3, MOJMy4YeHHE S(PUPOB IIEIUTFOIO3HI.
BOJIOKHaX (BHCKO03a, alleTaTHBIN MIETK)

3.16

AMuHBI. AMHHBI KaK OpPraHMYeCKHE OCHOBAHMS: PEaKlUM C BOJOH, KUCIOTaMH, pea
MPEACTABUTEND aPOMATHYECKUX aMUHOB. XMMUYECKUE CBOMCTBA aHUJIMHA: B3aUMOJEHC
BOJIOM, okucieHue. [lomyyeHne amMuHOB QIKWJIMPOBAHHEM aMMHAaKa W BOCCTAaHOB
YIJIEBOJOPOJOB

3.17

AMUHOKHCIOTBI ¥ O€NKHM. AMHUHOKHCIOTHI Kak aM(OTEpHbIE OpraHHYECKHUE
AMHHOKHUCIIOTHI, OOpasyronme Oelikiu. XWMHUYECKHUE CBOWCTBA OCIIKOB: THIPOIIH3,
(LBETHBIC) peakIMK Ha OEIKH

3.18

CtpoeHue u CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOCHHUS M

MOJIYYCHHA BBICOKOMOJICKYJIAPHBIX CO€I[I/IH€HHI711 pC€aknuu noJIruMepusaluu U IMOJIUKO
BOJIOKOH

3.19

###Par### nentnukanys opraHMuecKuX COeAMHEHUN. PereHune sKcrepuMeHTaIbHbI
OpPraHMYECKUX BEIIECTB

3.20

I'eneTndeckas CBA3b MCKAY KIaCCaMU OPTaHUYCCKUX CO€IUHECHUI

XUMHS U KU3Hb

4.1

Xumus B MOBCEIHEBHOM *)u3HH. [IpaBuna 6e30macHO pabOThl ¢ €AKUMHU, TOPIOYUMU
CpelICTBaMU OBITOBOW XMMHHU

4.2

Xumusl U 310pOBbe. XHUMHSI B MEIULMHE. XUMUSA U CEIIbCKOE XO34MCTBO. XUMUS B
SHEPreTUKa: IPUPOAHBIN U MOMYyTHBINA HEPTSIHOM ra3bl, UX COCTaB U UcHoIb30BaHue. Co
(MpUpOIHBIC UCTOYHUKHU YTIIEBOJIOPOJIOB)

4.3

XuMus U 9KoJorus. XUMHUYECKOE 3arps3HEHHUE OKPYIKAIOUIeH cpeiibl U ero Mmociezc
MOYBbI, aTMoc(epsl, (GIopsl U GayHbl OT XUMHUECKOro 3arpsasHenus. [Ipobiema oTxo
AJbTepHATUBHBIE HCTOUHUKU SHEPTUU

44

OO01me npencTaBiIeHUs O MPOMBIIUIEHHBIX CIIOCO0AX MOIYYEeHUS! XUMUYECKUX BEIECT
aMMHaKa, CepHOM kucnorel). YépHas M 1mBeTHas Metautyprus. CTeKIo W CHI
ITpombinnenHast opranndeckas XuMus. CbIpb€ 1J11 OpraHM4eCKON NPOMBIIUIEHHOCTH




5 H#HPar### Tunbl pacu€THBIX 3a/1a4

51 #HH#HPar##t#PacuéTel Macchl BemecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BE
' OJIHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB

52 HH#HPar#t#Pacu€Thl TerioBoro 3pQexTa peakiuu

53 #i#HPar#t#PacuéTel 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIUAX

54 #i##Par###Pacuérel macchl (00bEMa, KOJTMYECTBA BEIIECTBA) IIPOTYKTOB PEAKIIUH, €CITU
' n30BbITKE (MMEeT IPUMECH )

5.5 #Hi#HPar#t#PacuéTel MaccOBOM MM 00BEMHOM 10N BBIX0/1a POIYKTa PEAKIIUU OT TEOP

56 #i#Par###Pacuérel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOTYKTA PEAKIIUU, €CITH O
' pacTBopa ¢ ONpeeIEHHON MacCOBOM ToJIel paCTBOPEHHOTO BEIIECTBA

5.7 HiHPar###PacuéThl ¢ UCTIOIB30BAHUEM MOHITHI «MacCOBast 10JIsH», «MOJIIpHAsl KOHIIEH

58 #i#Par#Ht#Haxoxx ieHre MoJIeKyJIIpHOM (hOpMyYJIbl OPraHUYECKOTO BELECTBA MO €ro I

9JICMCHTOB, BXOIAIIUX B €0 COCTAB, UJIH 11O MPOAYKTAM CrOpaHUs




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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