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HOACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpaMma 1o XuMuu Ha YpOBHE CPEHEr0 00111ero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeObOBaHUN K pe3yibTaTaMm
OCBOCHHS (efepalnbHOll  00pa30BaTEIbHON MPOTPaMMBbI  CPEIHEr0 OOIIEeTO
oOpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMBbl, 1 OCHOBHBIX MOJ0XKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurenscta P® ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4Y€HHs 3aHMMAaeT BaXXHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenune mnpenmMera, peanuzyeMoe B YCIOBUSX JUDPEpeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHusl, TPHU3BaHO 00eCIeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHUSAM JKU3HU B COIMYME, a TaKkKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzanusXx MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TPUOPUTETHHIX
JTUCUUTLINH.

B mporpamme mo XWMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
NoJPOOHYI0 HWHTEPIPETAMI0 B COOTBETCTBUM C OCHOBOIIOJATarOIIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH IIEJI€H, COJepKaHusl,
pe3yNbTaTOB OOYYEHHS W TPEOOBAHHMM K YPOBHIO MOATOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJIHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIHUH:

e HMHPOPMALMOHHO-METOJIMYECKAsI, peaan3alus KOTOpoll obecreynBaeT
MOJIYYCHHE TPEJCTABICHUS O IEJSIX, COACpKaHUU, OOIIeH cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJCTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas MpeayCcMaTpPUBAET
ONpeNIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3y4YeHHs] yueOHOTO MaTepuasa, KOJMUYECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISL U OLIEHKKM 00pa30BaTENbHBIX JOCTIKEHUN O00YyJarolmuxcs B
paMKax WTOTOBOM aTTecTaluu B (OpME €IUHOTO TOCyAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e yCTaHABIWBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00513aTeIbHOE
JUIST M3YYeHHS B paMKaxX OTICNbHBIX Mpoduiied, mpeaycMaTpuBaeT
pacrpeneneHue M CTPYKTYpUPOBaHUE €ro Mo KiIaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e J1aéT MPUMEPHOE pacCTpeeICHIEe Y4eOHOTO BPEMEHU, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e mpelyiaracT NPUMEPHYIO IOCIECI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€TOM JIOTHKHU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e Ma€T METOJMYECKYID HWHTEpIpETAlnI0 Ieled ¢ 3a7ay  HU3y4YeHUs
mpeaMeTa Ha YIUIYOJIEHHOM ypOBHE ¢ YYETOM  COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpeaHero  olmero  oOpa3oBaHMS,



COZIEpXKATEIbHOM  XapaKTepUCTUKU  IUJIAHUPYEMBIX  pPE3YJIbTaTOB
OCBOCHHMSI OCHOBHOHM 00pa3oBaTEIbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JJMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATENIbHBIX JEHCTBUI
00y4Jaromierocs 1o OCBOCHUIO COJIEPKaHUsI PEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IIPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOY4YEeHHEM XHUMHUU Ha YPOBHE OCHOBHOTO OOIEro
oOpa3zoBanus. 3a TIpeellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTAaBJSIONICH  cofep)kaHus  y4eOHOro
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpAa €ro BapHaTHUBHOMN
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENSIThCS B COOTBETCTBUHM  C
HaIpaBJIeHUEM KOHKPETHOTO Npodusisi 00y4eHusl.

B cootrBeTcTBUMM ¢ KOHIENTyaidbHbIMU moJoxkeHusMu PI'OC COO o
HA3HAYEHUU TPEIMETOB 0a30BOro W YIIyOJIEHHOTO YpOBHEM B cHUCTEME
nudepeHIIMPOBaHHOTO 00yUEHHSI Ha YPOBHE CPEIHEro OO0Iero oopa3oBaHUs
XUMHUSI HA YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaIpaBlIeH Ha peaTnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHUYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX  JHUCIUIUIMH B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccoHanbHOTO O00pa3oBaHusi. B 9Toil cBs3u M3ydeHHE TMpeaMeTa
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M MPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
onpenenéHHplii  npopuiab OO0ydeHHs, B TOM 4YHUCIE C TMEPCIEKTUBOMN
MOCJICYIONIETO TOJYYeHHUs] XUMHUYECKOrOo 00pa3oBaHUsS B OpraHU3AIUsAX
npodeccronansHoro oOpazoBanus. Hapsmay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO k mIaHupyeMbIM pe3yJibTaTaM OCBOEHUs (eqepaibHONM 00pa30BaTEIbHOM
IpOrpaMMbl CpelHero o0OIIero 0o0pa3oBaHHUs HM3ydeHHE NpenMera «XUMUsH»
OPHUEHTHPOBAHO TAaKXK€ Ha peIIeHHWEe 3aJlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHS 00yYaromuxcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI palliOHAIN3allMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATETbHOCTH, UMEIOIIUX MEXAUCITUTUIMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XuUMHUS» Ha YpOBHE  YIUIyOJIIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHBIE Kypehl — «Oprannyeckast Xumus» u «O01mas
U HeopraHudeckas xXuMus». l[Ipu omnpeneneHun MOAXOAOB K OTOOpPY u
CTPYKTYPHOM OpPTaHM3aIlMU COJIEPIKAHUS ITUX KYpPCOB B MPOTPAMME 10 XUMHUHU
3a ocHoBYy mpuHATH TonoxkeHuss GI'OC COO o pasznmuuusx 0a3oBOro
yrayOaE€HHOTO YPOBHEH U3YUSHUS TIPEeIMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumusi»y U «OOmas u
HEOpraHWYeCKass XUMHUS» COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIMNXCA K 0a30BOMY YPOBHIO U3y4Y€HHUS MpeaMeTa. ITa cucTemMa
3HAHUH TIOJIy4aeT OMpeNeiIEHHOE TEOPETHYECKOE JOIMOIHEHHE, TO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoJbluii 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha YrJIyOJE€HHOM YpOBHE H3y4eHHs IpenMera obecredeHa
BO3MOKHOCTh 3HAUHUTEILHOTO YBEIWYEHUS O00BEMA 3HAHUN O XUMHUYECKUX
AJIEeMEHTaX M CBOMCTBAX WX COCIMHEHUM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEICTABJIICHUI O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKH 3PCHUS XUMUYECKON
KHHETUKA U TEepMOAMHAMUKH. VI3ydeHne TepuoguvecKoro 3aKkoHa U
[lepuonuueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TPEJICTABICHUAX O CTPOCHHH aTOMa.
XuMuueckasi CBsI3b OOBSICHSETCS C TOYKU 3PEHUS] SHEPTeTHUECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU U PA3PYLICHUH, a TAK)KE C TOUKU 3PEHUSI MEXaHU3MOB €€
oOpa3zoBanus. l3ydeHuwe THUIOB peakiuil AONONHSIETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX TMPOIECcCax U DJIEKTPOJIU3E PACIIABOB
U pacTBOPOB BelIECTB. B Kypce OpPraHMYECKOd XUMHUU IPU PACCMOTPEHHUH
PEaKIIMOHHON CIMOCOOHOCTH  COEIUHEHUM yiensieTcss 0co00e BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aUMHOM BIHSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJnEHHOTO YpPOBHS M3YyYEHHUs [UJIsl KJACCOB ONPENEIEHHOTO Mpodus
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep [ONOJHEHUH K oOIen
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTra g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiisa Gosbiioe 3HaUeHUE OYAYT UMETh AJIEMEHTHI y4eOHOTO MaTepHalia o
obOmei xumuu. [lpu u3ydeHuH TpeaMeTra B JAHHOM cliydyae akleHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOUIHOCTh 3aKOHOB W TEOPHIl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHMS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUS O CTPOSHUU BEILLIECTB U JIPYTOE.

B 1O )€ Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OroN0TUYeCcKOro nMpoduis OOIBIINI yIETbHBIN BeC OyeT UMETh OpraHuYecKast
xumus. B aTOM cilydae mpenocTaBisieTcsi BO3MOXKHOCTh It Oojiee
00CTOSITEILHOTO PACCMOTPEHHUSI XUMUYECKOW OpraHu3alii  KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCJIOTHI U Jipyrue. [Ipyu 3ToM 3HaHHS O COCTaBE U CBOMCTBAaX MPEICTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEILIECTB CIIYXKAaT OCHOBOW ISl M3YYEHUS
CYIIHOCTH Tpo1ieccoB (P OTOCUHTE3A, IbIXaHMUS], TUIIEBAPEHUS.

B mane ¢opMupoBaHUsS OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOCHMS
OOIllEeHAayYHbIX METOJIOB TO3HAHUS U OIbITA MPAKTUYECKOTO TMPUMEHEHUS
HAyYHBIX 3HAHUU H3Y4YEHUE TpeAMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YYCOHBIMU MPEAMETAMU, BXOAITUMU B
COCTaB  TpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHD,
«Marematuka u uHbopmaTrka» u «Pycckuil si3bIK U muTEpaTypar.

[Ipu usydyeHun yueOHOTO mpenMera «XUMHs» Ha YTIIYOJIEHHOM YpOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M cCpelHero olmiero obOpazoBanus (Ha
0a30BOM  ypoOBHE), 3ajaueld  IEepPBOCTCIICHHON  3HAYMMOCTH  SIBJISICTCS
dbopMupoBaHHEe OCHOB HAyKM XHMHH KaK o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. Pemienue 5Toil 3amaun Ha yriiyOJI€HHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaracT pealnu3alnio TaKuX Leyei, Kak:

e (opMupoBaHue MNpeACTaBICHUI: O MaTepUATBLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBIICHUM MPUPOIBI, O MECTE
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylued poJid B
o0OecrieueHn YCTOMYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
po0JIeM DKOJOTHUECKOM, IHEPTETHUYECCKON M MHUIIECBON 0€30MacHOCTH,
B Pa3BUTUU MEJULMHBI, CO3JaHUM HOBBIX MAaTEpPHalOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIBHOIO
MIPUPOJIOTIONIL30BaHNsI, B (OPMUPOBAHUU MHPOBO33PECHUSI U OOIICH
KyJIbTYyphl ~4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIAHOM CpeELIE;



OCBOCHHME CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI Mupa:
(GyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
IPEICTaBIICHUN O CTPOCHUH BEILIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYJSIPHOM, O TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKluid, O
XUMUYECKOM PAaBHOBECHM, PACTBOpAaX M JTUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHue y  0OydYaromuxcsi ~ OCO3HAHHOTO  TOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHMUYECKHX 3HAHUU ISl 0OBSICHEHUS
KIIFOUEBBIX UACH U MpoOIeM COBPEMEHHOW XUMMHU, JIJIsi OOBSICHEHHS U
NPOTHO3UPOBAHUS  SIBJICHUM, HMEIONIMX  €CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPaAMOTHOTO pelIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH,
POTHO3UPOBAHMS, aHAIM3a M OUEHKU C TMO3UIHUNA DKOJIOTHYECKOU
0€e30MacHOCTH  TOCHIEJCTBUIA  OBITOBOM U NPOU3BOJICTBEHHOU
NEATEIIbHOCTH YEJIOBEKA, CBSI3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAyYHBIX METOJax IIO3HaHWUS,
HEOOXOUMBIX I MPUOOPETEHUS YMEHHUIM OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHMX SBJICHUMN, MMEIOIIMX MECTO B
PUPOJIE, B MPAKTUYECKOU JIEATEIIbBHOCTH U OBCEAHEBHOM KU3HMU.

B nnane peanuzanuu MepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLIUX
(GYHKIUNA TETOCTHON CUCTEMBI CpeHero o01ero oopa3oBaHus Mpu U3y4YEeHUU
npenMmera «XuMuUs» Ha yrayOn€éHHOM ypoBHE 0COOYI0 aKTyalbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

BOCTIUTaHUE YOCKIEHHOCTH B II03HABACMOCTH SIBIICHUH TPUPO/IBI,
yBOXEHUS K TMPOIECCY TBOPYECTBA B 00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00IIeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTCIUICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH 0O0y4aromuxcsi, (OpMUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHHIO U HEMPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHUIO YCHEIIHOW MPOPECCHOHAIBHON U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHNE YMCHHI W HABBIKOB Pa3yMHOI'O MPHUPOJIOIONB30BaHNS,
pPa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, TMPUOOPETEHHWE  OIbITa
0O0IIIECTBEHHO-TI0JIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmee 4YMCIO YacoB, MPEIYCMOTPEHHBIX JJs H3Y4YeHHMS XHUMUU Ha
yriayOJIeHHOM YpOBHE CpeAHero oduiero oopa3zoBanus, cocrapisieT 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer wu 3HaYeHUWE OPraHUYECKOM XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUA. BaneHTHplE BO3MOXKHOCTH aToMa yriepoaa. XUMUYECKasi CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THUMbl TUOpUIM3AIMK aTOMHBIX OpOuTaneu
yraepoja. MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIepeKpbhIBaHUSI aTOMHBIX OpOuTanei, 6- U m-
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBs3b. CrnocoObl pa3pbiBa CBsi3e B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHe O CBOOOJHOM paauKalie,
HyKj1eoduie u anexTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TPEACTABICHUS O CTPYKType MOJEKYJI. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIUHEHUN. MOJEeKyIspHble W CTPYKTYpHbBIE
dopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3MYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A((PEKTHI B MOJEKYyJaX OPraHUYECKUX
COCIMHEHUI (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu opraHudeckux BemecTB. [loHsaTue o
GyHKIIMOHATBHOU TpyIIIeE. I'omounorusi. ['omonoruueckue PAIBL
Cucremarnueckass HoMmeHkinarypa opranudeckux coeauHeHut (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobeHHoCcTH U KiaccupUKaIUs OpraHuYecKuX peakiuil. OKUCIUTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKUX BEIECTB U MaTepuajaMyd Ha UX
OCHOBE, OMBITHl MO MNPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(raBnienne, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorn4yeckuit psij ankaHoB, oomas Gpopmysa, HOMEHKIATypa
U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp’-ru0puan3ands aTOMHBIX OpOUTalnell yriaepoma, o-cBsa3b. (OHU3MYECKUE
CBOMCTBA QJIKaHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMH 3aMEUIECHUs, M30MEpU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIUHU, IUPOIN3a, KPEKUHTa, ropenus. [Ipeacrapienue
0 MEXaHU3ME PEeaKLUHi paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa W  H30MEpHs.
OcoOEHHOCTH CTPOCHHS W XUMHUYECKHX CBOWCTB MabIX (I[UKJIOMPOIAH,
IUKJIOOYTaH) ¥ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IIUKIIOAJIKAHOB.
Croco0bl TIOJTyYEeHHS ¥ PUMEHEHHE ITMKJI0ATKAHOB.

Ankenpl.  ['oMonormveckuit  psg  ajdkeHoOB, oOmas  dopmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
QJIKEHOB, SP°-THOpUIM3AIMS aTOMHBIX OpOWTAajle yriepona, G- W T-CBA3M.
CrpykrypHas u reoMerpuueckass (LHUC-TpaHC-) wu3oMmepus. Duzndeckue



CBOWCTBA AQJKEHOB. XWMHUYECKHE CBOWCTBA: pEAKUUH MPHUCOECAUHEHUS,
3aMEUICHNUS B O-TI0JIOKEHUE TIPU JBOMHOM CBSI3U, MMOJIUMEPU3AUU U OKUCIICHHUS.
[IpaBuno MapkoBHuKOBa. KadecTBeHHbIE peakUMU Ha JIBOMHYIO CBS3b.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaNEHBI. Knaccudukanus aJKaJIMCHOB (compsikEHHBIE,
U30JIMPOBAHHbBIE, KyMyauposarusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONpPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMyYeHUs] U TPUMEHEHHE
aJKaINECHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M HW30MEPHUS. ODJNEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHIM3AIMsl aTOMHBIX OpOWTalleld  yriepoja.
du3nyecKkue  CBOMCTBA  AJKWMHOB. XUMHYECKHE  CBOMCTBA:  PEAKIUU
NPUCOEANHEHNS, AUMEPU3ALMU WU TPUMEPHU3ALMNHU, OKHUCIEeHUS. KuciaoTHbie
CBOWCTBA AaJKWHOB, HMMEIOLIMX KOHIIEBYID TPOMHYIO CBs3b. KauecTBeHHBIE
peakiMK Ha TPOUHYIO CBs3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHNE ATKUHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa ©  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue CcBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuy MPUCOSIUHECHHUS,
OKHCJeHHE ToMosioroB Oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paanKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarus
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIIEBOI0POIOB.

[Mpuponueiii  ra3. IlomytHeie HedTanble ra3pl. Hedpts u e
npoucxoxjaeHne. KamMeHHbIA yTroiab ¥ MpOAYyKThl ero mnepepadoTku. CriocoObl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUM),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TajJOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMELIECHUs] TajJoreHa Ha TUJIPOKCOrPYIIY, HUTPOTPYyNIy, LUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa menoun. BzauMoelcTBue IUrajgoreHalIkKaHOB ¢ MarHueM U IUHKOM.
[TonatTe 0  METANIOOPTaHUYECKUX  COEOUHEHMsIX.  VMcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
u3ydeHue  (U3MYECKUX  CBOMCTB  YIUVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIeBOJIOPOI0B PA3IMYHBIX KJIacCOB (0OeCIiBeUnBaHHE
OpOMHOI WJIM MOAHOW BOJIBI, PACTBOpA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJICHa ¢ aMMHMAYHBIM pacTBopoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy>XeHHE yTiepojia ¥ BOJOPOJA B OPTaHWYECKUX BEIIECTBAX, MOJyUYCHUE
ATUJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmMu «HedTb» u
«Yromp», ¢ oOpasllaM TIacTMAacC, KaydyKOB W PE3WHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOJOPO/IOB U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kanue oprannyeckue coeInHeHM .

[IpenenvHbie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJIEKYN (Ha MpUMeEpe
MeTaHola W dTaHoiya). ['omonmorumueckmii psig, obOmas Qopmyna, u3omMepus,



HOMEHKJIaTypa U kjiaccudukanus. Duznueckue CBOWCTBA MpeleTbHbIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIYy MOJEKYJIaMH CIHUPTOB.
XYMMHUYECKHE CBOMCTBA: pPEaKIMM 3aMEIECHUs, ACeTUIpaTalli, OKUCICHUS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHUCIOTAMH.
KauecTBenHasi peakuusi Ha OJHOATOMHBIE CHUpPTHL. JlelicTBUe 3TaHONA U
METaHOJIa Ha opraHu3M uenoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upsl, HOMEHKIaTypa U u3omepus. OcobeHHOCTH (PU3NIECKUX
U XUMHYECKUX CBOWCTB.

MHoroaroMHble COUPTHl — ATUJICHTIIMKOIb U THUUEpuH. Puznueckue u
XUMUYECKME  CBOMCTBA:  peakIMM  3aMEICHUS,  B3aUMOJCIHCTBUE  C
OpraHUYeCKUMU M HEOPraHUYECKHUMH KHUCJIOTaMH, KaYeCTBEHHAas peaKlus Ha
MHOTOAaTOMHbIE  cnupThl.  [IpeacraBieHne O  MeXaHM3ME  PEaKIMM
HykieouibHOro 3ameienus. JleiictBue Ha opraHu3m uyesnoBeka. CrocoObl
MOJIYYeHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa Pperosa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB ¢enona. KauectBennoie peakiuu Ha (eHosn. TokcuyHOCTh (peHona.
Crnioco6b! ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble cOEIUHEHUS — ajbJACTUIBl W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHWJILHON Trpymmbl. ['oMonorudyeckue psbl aabICTHIIOB |
KETOHOB, 0011as ¢hopMyia, U30MepUsi U HOMEHKIIaTypa. Pu3nuecKkue CBOMCTBa
anbIAETUJOB M KETOHOB. XUMHYECKHUE CBOMCTBA AaJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHus. OKUCICHUE AlIbJIETUIOB, KAUECTBEHHbBIC PEAKIIMU Ha
anbaerupl. CrocoObl MOyYeHUST U MPUMEHEHHE allbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHCIOTHL. (OcoOGeHHOCTU
CTPOCHHS MOJIEKYJ KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznyueckre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsi3u MexIay MOJEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKus dTepUuPUKaIiy, peakiuu ¢ y4acTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3dupax.
MHoroo0pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEIMPEACIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTtaBurenu BHICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, TATLMUTUHOBAS, OJICMHOBAS, JIUHOIEB8As, TUHOIEHO8As KUCTIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMonorudyeckuii psig, o6mast ¢popmMyna, u3oMepus u
HOMEHKJaTypa. PU3NUECKUEe U XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HICIIOYHOM CpeTIe.

Kupsi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHCIIOW U Ieno4Hor cpene. OCOOEHHOCTH CBOWCTB >KHUPOB, COJEPIKAIIUX
OCTAaTKHU HEMPEIETbHBIX KUPHBIX KUCTIOT. JKUpHI B mpupo/e.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE CHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Knaccudukaiys yrieBomoB (MOHO-,
IU- W Tonucaxapuibl). MoHOcaxapuabl: TIIOK03a, (GPYyKTO3a, TrajakTosa,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKICHHE B TMPHUPOJIC.
@ortocuHTE3. XHMMHUYECKHE CBOWCTBA TJIIOKO3BL: PEAKIUU C y4acCTUEM
CIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIUPTOBOEC M MOJOUYHOKHUCIIOE OpOKCHHE.
[Ipumenenne TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACATEIBHOCTH OpraHu3Ma.
Hucaxapuael: caxapo3a, MajabTo3a M JIaKTO3a. BoccTaHaBIMBaIIUE U



HEBOCCTAHABIIMBAIOIIME nucaxapubl. [ uaponu3 aucaxapunoB. HaxoxaeHue B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIIMKOTEH W IeJUTI0NI03a.
CrpoeHne MaKpOMOJIEKYJI Kpaxmaja, TTUKOTeHa W IIeJITI0NI03bl. Duzndeckue
CBOWCTBa Kpaxmallia H IEJUTIONO03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOMWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHue dGUPOB IeuTono3bl. lloHaTtne o0
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajbJCTHA Ha PACKAIEHHOW METHON
NPOBOJIOKE, OKHCIICHHWE JTHJIOBOTO CIHPTAa AMXPOMATOM Kaius (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIC PEaKIIMM Ha ajbJCTHIBI (C
ruapokcugom guammuHcepeopa(l) wu  ruapoxkcuaom  menu(Il)), peakius
rmuiepuHa ¢ rugpokcugom  meau(ll), xumudeckwe CBOWMCTBa pacTBOpa
YKCYCHON KHCJIOTBI, B3aWMOJCHCTBHE pacTBOpa TIIOKO3Bl C THUAPOKCHUIOM
meau(1l), B3aumoelicTBre Kpaxmania ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckue Npou3BOJAHbIE ammuaka. Kiaccudukarms

aMUHOB: anudaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHrue MoJieKy, 001mas Gpopmyia, u3oMepusi, HOMEHKIIATypa U
¢usznueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOJCHCTBUE TEPBUYHBIX aMUHOB C
a30TucTou kucnoroit. Colv aJKuIaMMOHUS.

AHUIIUH — TpeCTaBUTENb aMHUHOB apomaTudeckoro psga. CrtpoeHue
aHwiInHa. B3auMHOe BIMAHHME TpPynnm aroMOB B MOJEKyJe aHUJIMHA.
Oco0EHHOCTH XMMHMYECKMX CBOMCTB aHWIMHA. KadecTBEHHbIE peakluu Ha
anunH. CrnocoObl TONydYeHHs] U TpPUMEHEHHE anu(aTUYecKuX aMHUHOB.
[Tony4yenue aHmIMHA U3 HUTPOOESH30JIA.

Amunokuciotsl. Homenkmnatypa u uzomepus. OTaenbHbIe NPeACTaBUTENH
0-aMHUHOKHCJIOT: TJIMIWH, anaHuH. Ousmdyeckue CBOWCTBA aMHUHOKHCIIOT.
XYWMHUUYECKHE CBOWCTBA aAMUHOKHUCIOT Kak amM(pOTEpHBIX OPraHUuYeCKHUX
COCIMHEHMM, pPEaKIus TOJMKOHJIEHCAlUd, OOpa30BaHHWE NENTUIHOWU CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoansie nmoaumepsl. [lepBuunas, BTopuyHas U TPETUUHAS
CTpyKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCJIKOB: THIPOJIU3, JCHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
pacTBOpeHHe OEJKOB B BOJIE, JAeHATypalus OEJIKOB MPU HArpeBaHUU, I[BETHHIE
peaknMu Ha O€JIKM, peIleHHe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepKalue  OpraHWYecKkue  coeauHeHus» W «Pacmo3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BrbicokoMouiekyJIsipHbIe COeTMHEHUSI.

OcCHOBHBIE TIOHSTHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHMIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3AINHN, CPETHSISA
MoJIeKyJisspHass Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYIISPHBIX
COCIMHEHUI — TIOJIMMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

[Tomumepnbie matepuanbl. [lmactmacchl (MONMMATUIICH, TOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU], TOJUCTUPOJI, TOIUMETHIMETAKPIIAT, TMOJUKAPOOHATHI,
MoJIMATUIIEHTEPEePTaNAT). Y THIIM3AIMUS U TIepepadoTKa TUIACTHUKA.



DOnacToMepbl:  HATypalbHBIM  KaydyK, CHHTETHYECKHME  KaydyKu
(6yTaIMeHOBBIM, XJIOPOIIPEHOBHIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CHEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIIEKTPOIPOBOIAIINE OJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMH TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTANIbHBIX 3aJad 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MonekyisipHO (OpMyIibl OPraHMYECKOro COEAUMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMyJbl OpPTaHMYECKOTO COEIUHEHUs 1o macce (00BEMY)
IPOJYKTOB CropaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEakIMM W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYECKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJIYKTa PEaKIMh OT TEOPETUUECKH
BO3MOXHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NpU HW3YYCHUH OpPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, NPUHATHIX B OTACIBHBIX
IpeIMETax eCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHWE, HAay4YHBIH (aKT,
rUINoTe3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccu(ukaius, HaOI0JeHuE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHUE.

®duzuka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
OSHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEITUYHMHBI, CAMHHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kinetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, IbIXaHUE, OCJIKH, YTJIEBOJbI, XUPBI, HYKICHMHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUSA,
MOIOIITUE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX siiep. XHUMHYECKHU 3jieMeHT. HM30Tombl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHH U TOAYPOBHU. ATOMHBIE opOutanu. Kiaccudukamumss XUMHYECKHX
2JIEMEHTOB (s-, p-, d-, f-3meMenTsl). Pacnipenenenue 3IeKTpOHOB O aTOMHBIM
opOutansiM. DJEKTPOHHbIE KOH(MUTYypallMd aTOMOB DJIEMEHTOB TMEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(HUTyparuyi HOHOB. DJIEKTPOOTPHUIIATEIIHHOCTb.



[lepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XUMHAYECKUX
snemeHtoB  J[.MI. MenneneeBa. CBs3b NEPUOAMYECKOTO  3aKOHA U
[leproguyeckoil CHUCTEMbI XHUMHYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona [I.M. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHbIM.  DHeprus W JiAuMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble CBs3H.
Bonoponnas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUUYECKHMM CTpOCHHEM (Ha mpumepe
COEIMHEHUI 2JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAUNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o qucnepcHeIXx cucteMax. Mcruaaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHIIEHTpAI[UU PACTBOPOB:
MaccoBasl I0JIs BEILIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HaceleHHbie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.

Knaccudukanms v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakuid B HEOPraHUYECKOH W
OpraHUYECKON XMMUHU. 3aKOH COXPAHEHUSI MACChI BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS SHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3(h(eKTsI
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIe ¥ reTeporeHHbIe peakiuu. Katanus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMbIE peaKIuu. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paHoBecHsl. DaKTOpbI, BIMSIONIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHLIEHTPALUA BEUIECTB,
ydacTByromux B peakuuu. [Ipunuun Jle [larense.

Onektponutuueckas nuccoruaius. CHIbHbIE M CIIa0ble AJIEKTPOJIMUTHI.
Crenenp gucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasbHasl,
menoyHas. Bopopoansiii mokazarens (pH) pactBopa. I'maponus cosneil.
Peaxiiuu monHoro oomMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakunu. (CTeneHb OKUCIECHUS.
Okucnautenb M BOCCTaHOBHUTENb. [Ipoliecchl OKHCIEHUS U BOCCTAHOBIICHHSI.
Baxnelinme OKMCIHTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKEHNE MEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJUIMUYECKUX  PEmETOK, TMPOBEACHHE PEAKIMd HMOHHOTO OOMEHa,
ONPEAEITICHUE CPEABl PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYECHUE BIIASIHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XWMUYECKOW PEAKIHH U TOJIOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.



[Tonoxxenne HemerasoB B llepuoanueckold cucremMe XUMHUYECKHX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

Bonopoa. [onyuenue, ¢pusndeckue U XMMHUYECKHE CBOMCTBA: PEAKIIMH C
METaJUZIJaMAd M HEMETa/UIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ WApHUIBL.
TonNMBHBIE ANIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA. ['anoreHoBOAOPOIBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIllUe  COENMHEHUs  ranmoreHoB.  JlabopaTtopHbie U
IIPOMBIIIEHHBIE CIIOCOOBI MOJTyYeHHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COEIMHEHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CIOCOOBI MOTyYEeHHUS
Kuciopoaa. Pu3ndyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI ¥ IEPOKCUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI MOMy4deHUs, (puaudyeckue u
xumudeckue cBoictBa. CepoBomopon, cyiabdunabl. Oxcun cepbi(IV), oxcun
cepbl(VI). CepHucras u cepHasi KUCJIOTHI M uX coiiu. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeITMHEHNM.

Azor. HaxoxneHue B mpupojne, CrocoObl TMOJNy4eHHs, (U3NUECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuabpl azoTa. A30THUCTasT H
a30THasi KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCIIOTHI.
[IpumeHeHre a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI00pEHUSI.

®docdop. HaxoxaeHnue B mpupoje, CrocoObl MOIy4eHHs, PU3NUECKUE U
xumudeckue cBorctBa. Pochuanl u dochun. Okcunsl docdopa, dochopHas
kuciota u e€ conmu. [Ipumenenue dochopa u ero coenunenuit. dochopusie
yI00peHus.

VYriepon, HaxoXJeHHE B TNpuUpoje. AJUIOTPONHBIE MOIU(DUKAIIH.
dusnyeckue W XUMHUYECKHEC CBOWCTBA IMPOCTHIX BEIIECTB, OOpa3oBaHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrnepona(IV), yronsHas kucinora u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopous. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIIEPOJIOM, H
€ro COCIMHECHUM.

Kpemnunii. Haxoxnenue B mpupoze, CocoObl moiaydeHus, Gpusndeckue u
xumudeckue cBorctBa. Okcua kpemaus(IV), kpemHHEeBass KUCIOTa, CHIIUKATHI.
[IpumeneHne KpeMHHsI W €ro coeauHeHuil. CTEKJIO, €ro MNOoJy4eHUe, BUIbI
CTEKJIA.

[Tomoxenne MetaioB B llepuomnueckor cucremMe XHUMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
meTtaioB. O6mme ¢uznueckre CBOMCTBAa MeTauioB. [IpumMeHeHne MeTaaioB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUUECKUIN psii HampspkeHud MertauioB. OOmme crocoOb
MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHsl, MAPOMETAILTYPIus,
anekTpometautyprus. [lonstrue o koppo3un MetaioB. CrocoObl 3allUuThl OT
KOPPO3UHU.

O6mras xapakrepuctuka MetauioB [A-rpynmnsl [leproaudeckoil cucTeMsl
XUMHUYECKUX 7dyieMeHTOoB. Hatpuit u kamuil: nonyudeHue, (QuU3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mras xapakrepuctuka MetaioB [[A-rpynmsr [lepuogumdeckoit cucTeMsl
XUMHUYECKUX JJIEMEHTOB. MarHuii M KalbLMW: MOJydeHHe, (PU3NYeCKHue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB W HMX COCIUHEHHIA.
XKécTkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHM: ToNydyeHue, (uU3MYEeCKHUe U XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCH/IA aTFOMUHHUS, TUIPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6miast xapakTepuUCTHKa MeTauioB mo0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHYECKHE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u ruapokcubl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u nuxpomarsl, UxX
OKHUCJIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHune xpoma.

duznyueckre W XUMUYECKHE CBOICTBA MapraHila M €ro COEIMHEHHM.
Baxneiimue coenudenus wMapranua(ll), mapranna(lV), wmapranma(VI) u
mapranna( VII). Ilepmanranat kanus, €ro OKMCIUTEIbHbIC CBOMCTRA.

dusznueckre M XHMHUYECKHE CBOMCTBA jKejle3a M €ro COCIMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesza(ll) u xenesa(Ill). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CILIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHUE ME/IU U €€ COeTMHEHUM.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJAa M THAPOKCHUIA IIMHKA, THUAPOKCOKOMILJIEKCH IIMHKA.
[IpumeHeHre MHKA U €T0 COSMHEHUH.

OKCneprUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
U3ydeHue 00paslloB HEMETAIOB, rOpeHue cepol, hocdopa, xenesa, MarHus B
KHUCIIOPOJIE, U3yYeHUE KOJUICKIMU «MeTallibl U CIUIaBb», B3aUMOJCHCTBUE
IMICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJICHCTBHUE IIMHKAa M JKele3a ¢
pacTBOpaMH KHUCJIOT M IeJIo4Yel, KaYeCTBEHHBbIE PEaKIUd HAa HEOPraHMYECKUe
QHUOHBI, KAaTHOH BOJOPOJA U KAaTHOHBl ~MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMS U IIMHKA C PACTBOPAMH KHCJIOT U IIEJIOYeH, pelieHHe
AKCIIEPUMEHTAIILHBIX 3a/1a4d 1o TemaM «l anorensn», «Cepa u e€ coequHeHus,
«A30T U ¢ochop M UX COCAUHECHHS, «MeTannsl TIaBHbIX MOATPYIIID,
«Metasbl MOOOYHBIX MTOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B oOecrie4eHHHM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA.
[lonsiThe O Hay4YHBIX METOJaX TIO3HAHWUS ¥ METOJOJOTUU HAYYHOTO
UCCJICIOBAHMUSI. HayuHnple = TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
npousBojCTBa. [IpoMbIlIeHHbIE CTOCOOBI TMOMYYEHUS BaKHEUINIMX BEIIECTB
(Ha TpuMepe TMPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTHI, METAHOJIA).
[IpompliliuieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsA3HCHUE OKPYXKAKWIIEW Cpelbl M €ro ImocieaAcTtBusa. Poinb Xumuu B
o0ecrieYeHNY dHEPIeTHICCKON 0€30IMacCHOCTH.

Xumust ¥ 300poBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. lIpaBuna
WCIIOJIB30BaHUs JIEKAPCTBEHHBIX TpernaparoB. Poiab XuMuu B pa3BUTHU
METUITAHBI.

XVMUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBhIE J00aBKH. Poib xumuu B
oOecrieueHnH TUIIEBOM 0€30MMacCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0€30macHOr0 MCMOJB30BAHMS TPENapaToB OBITOBONM XWMHH B TIOBCEIHEBHOM
KU3HH.

XuMHsi B CTPOUTENBCTBE: BAXKHEHIIME CTPOUTEIBHBIE MaTEPHAIIbI
(tleMeHT, 6eTOoH).



XUMHUSI B CEIbCKOM XO03siicTBe. (OpraHuvyeckue W MHUHEpaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl s 31eKTpOHUKH. HaHOTeXHOOT U .

Pacuérurlie 3agaun.

Pacuértpl: Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM M MOJISIPHOM
KOHIIEHTpAIIMM BEIIECTBA B PACTBOPE, MIOJM BBIXOJAa MPOAYKTA PEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3€M MpH  HM3y4YeHUH OOIIeH u
HEOpraHW4YecKoM XuMuU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, TPHUHSATHIX B
OTJEIIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT' 0 [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHSA: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHHTE3, KIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACIIMPOBAHHE.

dusznka: marepusi, MHUKPOMHUP, MaKpOMHP, aToM, D3JIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOIIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, HSHEPreTUYECCKUHN
YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIECTBa,
uJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIWHMIIBI H3MEPEHUs, CKOPOCTh,
SHEPTUs, Macca.

buonorus: kieTka, opraHusM, 23KOcHMcTeMa, Owocdepa, MeTadoIu3M,
MaKpO- ¥ MHKPORJIEMEHTBI, OCIIKH, JKUPBI, YIIIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHUECKas MIPOMBIIIEHHOCTb, METaJLTypTus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBLCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
IPOMBINIJICHHOCTh, (papMalieBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETHUYECKHUX TMPEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPHUAJIOB,
BJICKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
XM HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMETa «XHUMHS» HAa YPOBHE CPEIIHETO
oOmiero o0Opa3oBaHMsI BBIJICICHBI CJIEAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOy4aroMMUCS POCCUMCKOM TPaKJAaHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAllMM K OOYYE€HHMIO; TOTOBHOCTbh W CIOCOOHOCTh OOyYarouuxcs
PYKOBOJICTBOBAThCSl TMPHUHATHIMU B OOIIECTBE TMpaBUWJIaMU H HOpPMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YIbTATBl OCBOCHHUS TMpeaMeTra «XHUMHS» OTpaXKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peainsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOM M MPAKTUYECKOU JIEATEIbHOCTH
oOy4Jaronuxcsi B Mpoiiecce peaansaiui 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUSl  OOYYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTCYECTBCHHON XMMUM;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
NPUWIOKEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO J[IaHHBIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX HAOJIOACHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TTOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W TMO3HABATEJbHBIX MOTHBOB B MOJYYEHHUH U TOCJIEAYIOIIEM
aHanu3ze  uHPOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTHPYSACh Ha MOPAIHHO-
HPABCTBEHHBIE HOPMbI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:



NOHUMAaHUs IEHHOCTEH 370pOBOro M Oe30macHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

cOOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIECTBAMU B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEACTBUM WU HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JEeSITeIbHOCTH, OOILECTBEHHO TIOJIE3HOM, TBOPUYECKOM U JPYrMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPacKTOPHUH
oOpazoBanusi, Oyaymied npodeccun U peaan3ainud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH O0IIIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1E€JIECO00PA3HOTO OTHOIICHHUS K MPHUPOAEC KaK MCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEMNPHUATHUS JECUCTBUN, NPUHOCAIIMX BpEd OKPYKaArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUSA MPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJIbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMUYECKON HAMpPaABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IIPAKTUKE, CIOCOOHOCTH W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HUCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CHENMU(PUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOUN
UUBWIN3ALMA: B €€ T'yMaHHCTHUUYECKON HANpaBICHHOCTH M Ba)XXHOM pOJIK B
CO37IaHMU HOBOW 0a3bl MaTEPUAIBHOW KYJIBTYpPhl, B PEIICHUU TJIOOATHHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOW, YHEPTETHUECKOM,



NUIIEBOM M DKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
00ecIeyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: TOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAaHUS JUIsl aHali3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MUpa U MPOUCXOAAIIMX B HEM H3MEHEHUM, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUEHHMsI Ha OCHOBE HAay4HbIX (DaKTOB M HMMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus MpooJIeM B peabHbIX KU3HEHHBIX CUTYaIIUX;

UHTEpeca K TO3HAHUIO, UCCIIE0BATENILCKON EATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHHI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3lWyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIE (MeXTpeIMeTHBIC) oOIIIeHayYHbIE MOHSATHS,
OTpa)karolllue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpA U CHENU(UKY METOOB
MO3HAHUA, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHbBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETyJsATUBHBIC), obOecrneuuBarone (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTEHON KOMIETEHITUU 00YyJarOIINXCS,;

CIIOCOOHOCTH O0y4JaroIINXCsI UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHWS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yibTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMU H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh IEIN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE IPU3HAKU MOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHME MOHITHSI I OOBSICHEHHS OT/IEIbHBIX (DAKTOB
U SIBJICHUI;



BbIOMpaTh OCHOBAaHUS W KPUTEPUU IS KIAcCH(UKAIMU BEIIECTB U
XUMHYECKHUX PEaKIIHA;

yCTaHABIUBATh TPUYUHHO-CICICTBEHHBIC CBS3U MEXIy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUs (MHIYyKTHUBHBIC, ICTyKTHUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PAaCCMaTPUBAEMBIX
SBIICHUAX, (POPMYITHPOBATH BBIBOJBI U 3aKIIOUCHUS;

NPUMEHATh B  TPOLIECCE TIO3HAHMUS  HWCIIOJIIb3yeMble B  XHUMHUHU
CUMBOJIMYECKUE  (3HAKOBBIC)  MOJEIH, ITIPeoOpa3oBBIBATH  MOJICIHHBIC
OpPEICTABICHUSA — XUMHYECKUH 3HAK (CHMBOJI) DOJEMEHTa, XWUMHYECKas
dopMyna, ypaBHEHHE XHMHUYECKOH pEaKIMH — TP PEIICHUH YIeOHBIX
MO3HABATEIIbHBIX W MPAKTUYECKHUX 3a/lad, MPUMEHATh Ha3BaHHBIC MOJICIBHBIC
NPECTABICHUS I BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3YYacMbIX BEIIECTB
Y XUMUYECKUX PEAKITUH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE IeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (D)OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TIPOBENICHUS
YUYEHMUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNIbTaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM WCCIIEeNOBATEILCKOW M IPOCKTHOU
JESATEIbHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lay, MPUMEHEHHIO pPa3IHUYHbIX
METOJI0B MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NTMUYHBIX HCTOYHHMKAX WHQoOpManuu (Hay4HO-
NomyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPABOYHBIE MOCOOMS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm
NPENCTAaBIICHUS,  KPUTHYECKHM  OICHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTH 3aIIPOCH] U IPUMEHSTH PA3TUYHBIC METOIbI IPU TTOUCKE U
otbope wuHpOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHHUS YYeOHBIX 3adad
OIPEACIIEHHOTO THUIIA;

pUOOPETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO  BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKu, TUarpaMMbl, TAOJUIIBI, PUCYHKH U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3BIK B KaueCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(]OpMaIuen: NpUMEHSITh MEXKIpPeAMETHbIC (Pu3nyeckne u
MaTeMaTU4YecKne) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATYypHI,
HOMEHKJIATYpPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAI'JIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TEMBI B X0JI€ AUAJIOra
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJILHO BBINTOJIHEHUS MPEJIOKEHHOH 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJTYYCHHBIX CaMOCTOATCIIBHO HJIKM COBMCCTHO CO CBCPCTHUKAMH IIpU
BBIIIOJJTHCHUN  XHUMHUUYCCKOI'0O OKCIICpHUMCHTA, HpaKTH‘ICCKOﬁ pa6OTI>I I10
HCCJICAO0OBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCaIn3alliu y‘IC6HOI‘O ITPOCKTA,
)51 (bOpMYJII/IpOBaTI) BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUusA HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMEHa MHCHUSMHU.

PerJISITI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁﬂble IlCﬁCTBHSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESATENBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3aJlay, BBIOMpaTh HaumOoJee
3¢ (PexTUBHBIA CHOCOO MX pEIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSCHHMS IPOTPaMMbl IO XHMHH Ha
yriyOJICHHOM YPOBHE Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs BKIHOYAIOT
crienuguyecKue sl yaeOHOro npeaMera « XuMus HaydHbIC 3HAHUS, YMEHUS U
CIIOCOOBI ICHCTBUI IO OCBOCHHUIO, MHTEPIIPETAIIUH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JISATECIIBHOCTH 110 TOJIYYSCHHUIO HOBOTO 3HAHMS W NMPUMEHEHUIO 3HAHUH B
Pa3IMYHBIX YUCOHBIX CUTYyAIUAX, a TAKKE B PCATbHBIX )KU3HCHHBIX CUTYAITUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XuMHUM NpEIMETHBIC PE3yJIbTaThI
IpeACTaBIIEHBI 110 TOJaM U3y4YCHHS.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHS)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O MECTE U 3HAYCHUU OPTaHHYECKOU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIi B 00ECIEYECHUN YCTONIHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHIECKOM, YHEPTeTUIECKON
W THIIEeBOM O€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JIaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB SHEPTUHM, B OOECIICUEHUH PAIMOHAIHLHOTO
MIPUPOIOTIONIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIICH KYIbTYphI
YeJIOBeKa, a TaKKe HSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3J10POBBIO U IPUPOAHOM CPELE;



BJIQJICHUE CUCTEMOW XHMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHH DJJIEMEHT, aToM, SApO H
AJNIEKTPOHHAsE 000JI0YKa aroMma, S-, p-, d-aTOMHBIE OpOMTaNIHU, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS aTroMma, TMOpUAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BaJEHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIMOHAJIbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHBIC, CKEJETHBbIC), H30MEpUsl CTPYKTypHas U
IPOCTpPaHCTBEHHAsA (F€OMETPUYECKasl, ONITUYECKas ), U30MEPhI, TOMOJIOTUYECKHI
psll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEMHEHNS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUs; TEOpHUH, 3aKoHbI (repuoauyeckuii 3akoH J[. U. Menneneena,
TEOPUS CTPOEHUS OpraHnyeckux Bemects A. M. byTnepoBa, 3ak0oH coOXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU NPH XUMUYECKUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I A3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS NPUYUHHOCTU H
CUCTEMHOCTH XHMHUYECKUX SIBJICHUW;, MPEACTaBICHUA O MEXaHU3Max
XUMHAYECKUX peakuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN 1 Me30MepHBI 3P deKThl, OpUeHTAHTHI | 1
Il pona); dakronoruueckue CBEEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHUH H
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWINIUX OPTaHMYECKUX BEUIECTB B OBITY U
MPAKTUYECKON  JIEATEIbHOCTH 4YeJIOBeKa, OOIIMX HAy4HbIX MPUHIUIAX
XUMUYECKOTO TPOU3BOJACTBA (Ha TMpUMepe MPOU3BOJCTBA METaHOJA,
nepepadoTKu HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTepHbIC MPU3HAKU TIOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIHUE IOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTh:  OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUHA  TOCPEICTBOM
COCTaBJICHHSI DJICKTPOHHOTO 0anaHca 3TUX peakiHii, peakiuii HOHHOT0 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTaBIIMBaTh  MOJEIM  MOJEKYJ OpPraHMYeCKUX  BEIIeCTB IS
WUTFOCTPALMUA UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMHUPOBAHHOCTh  YMEHUHU: YCTaHaBJIMBATh MPUHAJIEKHOCTh
U3YUYEHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
omnpenenéHHOMY KJacCy/TpyIie COCIMHEHHM, JaBaTh KM Ha3BaHUA TIO
cuctematudyeckoir Homenkiatrype (IUPAC) u mnpuBoauth TpUBUATIBHBIC
Ha3BaHMS NJI1 OTACJIbHBIX MPEACTABUTENICEH OPraHMYECKUX BEUIECTB (ITHUJIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONIb, (eHon, Gdopmanbaerus,
aleTalNbJIeTul, alleTOH, MypaBbUHAs KHUCIIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAS,
OJICMHOBAsA, MAJIbMUTHHOBASI KUCIOTHI, TJIUIIMH, aJJaHWH, MajabT03a, QPYKTO3a,
AQHWJIMH, TUBUHWII, U30TPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHUJ XWMHUYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHUSX (KOBaJEHTHAas U WOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBS3b);



c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH TMOJIOKEHHUS TEOPUU CTPOCHHUS
opraHnuueckux BemiectB A. M. BytiepoBa 11 0oOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENIEH pa3IuYHBIX
KJIACCOB  OPTaHWYECKHMX  BEIIECTB: QJIKAHOB, IMKJIOAJIKAHOB, AJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJAOPOJOB, CIIUPTOB, allbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, IU- U
MOJINCAaXapUJIOB), WJUIFOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hOpPMHUPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUMN
OT KPaTHOCTH W THUIIa KOBAJEHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeToJaX IIO3HAaHWS —  HAONIOJACHUH, H3MEPEHHUM, MOJICIUPOBAHUH,
dKCIIEPUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MMPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMEHSITH  OCHOBHBIC  OIlepalluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3aIMI0, BBISABJICHUE MPUUYUHHO-CICACTBEHHBIX CBA3CH — JIs
M3yUYCHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBJISATh B3aMMOCBS3b XUMUUECKUX 3HAHU
C MOHATUAMHU U MPEACTABJICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
1 60ojiee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIC 3HAHMUS 10 OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHMSIM XHUMHUYECKHX PEaKIMH C HCIOJIb30BaHUEM
dbu3udecknx BenWYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapaKTEePU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HaXOXXJICHUIO XHUMHUYECKOW (OpMysbl BemIecTBA IO HW3BECTHBIM MAaCCOBBIM
JOISIM ~ XUMHUYECKHUX  DJIEMEHTOB, TMPOAYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh ~YMCHHH: IIPOTHO3UPOBATh, AaHAJIU3UPOBATh U
OIICHMBATH C ITO3UIIUHA SKOJOTMYCCKON OC30IMaCHOCTH MOCICACTBHS OBITOBOM U
IPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKAa, CBA3aHHOM C TepepadOoTKOiM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIC 3HAHUSA [JIs TPUHATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYaIUsX, CBI3AHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJIy4YeHUE U M3YYEHUE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOIEPIKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHbBIX
3319 110 PACIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COOIIOJCHHEM IIPABHII
06e3omacHOro OOpalieHus] C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,



dbopmMynIupoBaTh I1I€b HCCIEIOBAHUSA, MPEJICTABIAT, B pa3audHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIroaTh MpaBHIa YKOJOTHYECKH 11e71eCO00pa3HOTO MOBEICHUS B OBITY
M TPYyHAOBOU JCATCIBHOCTH B LEISIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, TOHUMas cMbIci nokaszaress [T1K;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHHUS OPTAaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAIIPABICHHBIM MOUCK
XUMHUYECKON HHpOpPMAIlUU B pasiIMYHBIX HMCTOYHUKAX (HayuyHass W y4eOHO-
Hay4YHas JUTepaTypa, CPEICTBa MacCoBOil HHpopMarmu, MIHTEepHET u Apyrue),
KPUTHUYECKU aHAJIM3UPOBATH XUMUYECKYIO I/IH(bopMaumo Hepepa6aTBIBaTL e u
HCII0JIb30BaTh B COOTBETCTBUU C TTOCTaBJIEHHOW y4eOHOM 3a1a4eii.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUs Kypca «OOImas u HeopraHudyeckas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MaTepHAILHOM EIWHCTBE MHUpA,
3aKOHOMEPHOCTSIX M IMTO3HABAEMOCTH SIBIICHUW MPUPOJIbI, O MECTE U 3HAYCHUU
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00ECIICUCHUH YCTOMYHNBOTO
pPa3BUTHS, B PEIICHUU MPOOJIEM SKOJIOTHYECKON, IHEPTETHUECCKON M IMMHIIEBOM
0C30I1aCHOCTH, B Pa3BUTUHU MEIMIIMHBI, CO3JIaHMH HOBBIX MaTE€pHUaliOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B 00ECIICUCHUH PallMOHAIBLHOIO IIPUPOIOTIOIB30BaHMS, B
bopMUPOBAaHUHM MHUPOBO33PEHUS M OOINCH KyJIbTYphl 4YeJIOBeKa, a TakkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPHUPOTHOM
cpexne;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATrAtOIIUE TMOHATUA — XUMHYECKHUM BJIEMEHT, aTOM, SIJIPO aToMa,
W30TOIBI, JJICKTPOHHAs 000J0YKa aTroma, S-, p-, d-aTOMHBIE OpOHUTaNH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHMS aToma, THOpPHAW3AIMUS aTOMHBIX
opOuTanei, HOH, MOJIEKYyJia, BaJICHTHOCTh, DJEKTPOOTPHUIATESILHOCTh, CTEIICHb
OKHCIICHHS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeTajuInJyecKas,
BOJIOPOJIHAS), KPHUCTAJUIMYECKas PEIIETKa, XUMHYECKas peakius, pacTBOp,
BJICKTPOJIATBI, HEJJICKTPOJIUTHI, BJCKTPOJIUTHYECKAS TUCCOLMALINS, CTEICHb
JTUCCOLMAINM, BOJIOPOJHBIM IIOKA3aTellb, OKHUCJIUTEIb, BOCCTAHOBHUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeakluHh, CKOPOCTh XHUMHYECKON peakIiuw,
XUMHUYECKOE PABHOBECHE, TEOPHHM M 3aKOHBI (TCOpUS DJICKTPOJUTHUCCKOMN
nucconunanuu, nepuoanyecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MAaCChI BEIIECTB, 3aKOH COXPAHEHHS U MPEBPANICHUS SHEPTUU P XUMHUYECKUX
peaKuMIX, 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JCUCTBYIOIIMX MAacce),
3aKOHOMEPHOCTH, CUMBOJIMYECKHAMN SI3bIK XMMHH, MUPOBO33PEHUYECCKUE 3HAHUS,
JIe)KAIIUe B OCHOBE MOHWMAHHUS MPUYMHHOCTH W CUCTEMHOCTH XUMHYECKHX
SIBJICHU; COBPEMEHHBIE MPEJCTABJICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; IPEICTABICHHUS O
MEXaHU3MaX XHUMHUYECKHX PpEaKIUi, TEPMOJMHAMUYECCKHUX M KHHETHYECKHX
3aKOHOMEPHOCTSX HUX MPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHM, PACTBOpPAX M
JUCIIEPCHBIX CHCTeMaX; (PaKTOJOTHMUECKHE CBEJCHHMS O CBOMCTBAX, COCTaBeE,
MOJIyYeHUHM U 0E€30MacHOM WCIIOJIb30BAaHUU BAXKHEUININX HEOPTAaHUYECKUX
BEIIIECTB B OBITY M MPAKTHUYECKOW NEATETHHOCTH YEJIOBEKa, OOIIMX HAYYHBIX
NPUHIHUIIAX XUMHAYECKOTO MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIEC MPU3HAKU MMOHATUH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWH HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIuii,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHSI ONPENENsATh BaJCHTHOCTb U  CTENEHb
OKHCJICHHS] XUMHUYECKUX DJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIl KPUCTALTUYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XUMHYECKOW CBSI3M W THUMA KPUCTALIUYECKOM PEMIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHUM: KIJIAaCCU(DPUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLUHMHU MO Pa3IUYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyrollydx BEHIECTB, TEIUIOBOMY 3(h(eKTy peakiuw,
U3MECHEHHUIO CTENEHEH OKHUCJICHHsS] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTSI KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI TEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOTO—UYETBEPTOTO MEPUOAOB
[lepuomnueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysd  MHOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPTETUUECKHUE MOAYPOBHUY, «S-, P-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE M BO30YXKJIEHHOE IHEPTETUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHUYECKHX IJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM U rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJCHTHbIE BO3MOXXHOCTM aTOMOB DJJIEMEHTOB HAa OCHOBE
CTPOEHHUS UX IJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKME CBOWCTBA BEUIECTB PA3JIMYHBIX KJACCOB, NOATBEPKIATh
CYLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUUA IIOCPEICTBOM COCTABJIEHUSI DJIEKTPOHHOIO
OamaHca ATHUX peaKIUh; PEeaKIUid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU THAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHUA);

c(hOPMHUPOBAHHOCTh yMEHUSI OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTopoB, a TakKe XapaKTep CMEIICHHs XUMHUYECKOTO pPaBHOBECHUS TIOJ
BIIMSIHUEM BHEIIHUX Bo3aericTBui (mpunuui Jle [latense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOIlue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



NPUMEHEHUS HEOPraHUYECKUX BEIIECTB B TPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUM O METOJAaX HAY4YHOIO
MO3HAHUS SIBIICHUNA TPUPOIbl — HAOIIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIi U MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS XMMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKON JCSATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBSI3b XUMUUYECKUX 3HAHUM
C TOHATHSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
7t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMsSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
NOHATUM  «MaccoBas JIOJS BEIIECTBA B  pacTBOpE» U «MOJSIpHAs
KOHIIEHTpAIMs»; Macchl BelllecTBa WM OO0OBEMa Tra3a IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ @dexkra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO JHUCCOLUAINU;, MacChl
(oOBEMa, KoMYecTBa BEIIECTBA) MPOIYKTA PEAKIUU, €CIU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OINpPEACIEHHON MaccoBOM Jloyei
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
IPOJYKTA peaKIuu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TMpOBEJEHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAueCTBEHHOIO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
oTpeJeleHIe CPeibl PAaCTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB, U3YUYCHHE
BJIUSIHUS PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1mo TeMaM «Mertamis» U «Hemeramis»y) ¢
coOmro/lecHeM  TpaBuil  Oe30macHOro  oOpamieHuss ¢  BEIeCTBAMH |
nabopaTopHbIM  00OpyaOoBaHuEM, (HOpPMYyIUpOBaTh II€JIb  HCCIEIOBAHUA,
MIPEICTABIIATh B PA3IMYHON (pOpMe pe3ySbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh
Y OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COOMIOZaTh TMpaBWiIa  TOJH30BaAHUSA
XUMUYECKON TOCYI0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIEHUS C
BEIIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TI0 BBIMIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH II€IeCO0OpPA3HOr0 TOBEACHHS B OBITY H
TPYJIOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKArOIIEH
NPUPOAHONU Cpeabl U JOCTIKEHMSI €€ YCTOMYMBOIO Pa3BUTHA, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTraHU3MBI ONPEACTEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHMMAas cMbIch roka3arens [IIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH IeJICHANIPABICHHBIA IMOUCK
XMMHYECKOM WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAaydHas M y4eOHO-
HayYHas JIMTepaTypa, CPEeACTBA MaccoBOi HHpopMalmH, HTEpHET U Apyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
UCIIOJIb30BaTh B COOTBETCTBHMM C TIOCTaBJIEHHOM ydeOHOW  3amauei.
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Hroro no pasaeny 41

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus

AMUHBI. AMUHOKHCIIOTEL.

4.1
benku 12 I
Hroro no pasaeny 12
Paspnen S. BeicokomMoJieKy IsIpHbIe COeIMHECHUS
51 BricokomonexynsipHbie 6
' COEIMHEHNS
Hroro no pazneny 6
OBIIEE KOJIMYECTBO
102 3

YACOB I10 [TPOTPAMME




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaudecTBO 9acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JyekTpoHHbIe (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH

1.1

Ctpoenue aToma.
Ilepuonuueckuit
3aKOH 1
[Iepnonnueckas
cucrTeMa
XUMHYECKUX
anemeHToB /1. 1.
MenneneeBa

1.2

Crtpoenue
BEIIIECTBA.
Mmuoroo6pasue
BEIIIECTB

11

1.3

XuUMHYECKHUE
peakuuu

19

Uroro no pazgeny

39

Pa3nen 2. Heopranmueckasi XuMust

2.1

Hewmeraisl

31

2.2

Meranibsl

23




Uroro no pazgeny 54
Pazgen 3. XumMus u ;Ku3HbL
MeToapl TO3HAHUS
3.1 B XUMHH. XUMUS U 9
JKU3Hb
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO
YACOB IIO 102

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

eKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
MpeJICTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

DJIEKTPOHHOE CTPOCHUE aToMa
yriepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSIHUS).
Banentabie BO3MOXHOCTH
aToma yriepoja

XuMuYeckas CBSI3b B
OpPTaHUYECKUX COCTUHECHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coennHenuit A. M. byrneposa

Bunbr uzomepun: cTpykTypHasi,
MPOCTPAHCTBEHHAS.
DneKkTpoHHBIE 3P HEKTH B




MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U
cucTeMaThyecKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccugukamus peaxkmii B
OPraHU4EeCKOW XUMHUHU

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

AJIKaHbI: TOMOJIOTHYECKUHN P,
o0mas ¢popmysa, HOMEHKIATypa
Y U30Mepus, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYII

10

dusnueckue u XUMUYECKHE
CBOMCTBA aJIKAaHOB

11

HaxoxeHue ankaHoB B
npupoze. CriocoObl nmomyyeHus
U IPUMEHEHUE aJTKaHOB

12

[{ukmoankaHbl: 00IIast
dbopMyna, HOMEHKIIATypa
U30MEpHUsL, 0COOCHHOCTH
CTPOEHHUS 1 XUMUUYECKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U




IIPUMEHEHHUE

13

Penrenue pacu€THbIX 3a7a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIIUX B
ero cocraB. CucremaTu3anus u
000011IeHrE 3HAHU T10 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia,
HOMECHKJIATypa, JJICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE
MoJekya. CTpyKTypHasi ¥ IIUC-
TPaHC-M30MEPHUS ATKCHOB

15

dusndeckyue 1 XUMUYECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHKOBA

16

CnocoOsl nonydeHus u
IpUMEHEHNE AJIKEHOB

17

[TpaxTiueckas padora Ne 1 o
teme "[lonyyenue sTuiieHa u
M3y4YEHUE €ro CBOUCTB"

18

Pemenue pacy€THbIX 3a7a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHOMN
(bOopMyITBI OPraHMYECKOTO
BEILIECTBA




19

AJnKaueHbl: CONPsHKEHHBIE,
M30JUPOBAHHbIE,
KYMYJIMPOBaHHBIC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

20

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

21

CriocoObI mosryueHust 1
NPUMCHEHHE aJTKaIMCHOB

22

AJIKUHBI: TOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIaTypa, AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

23

XMMHYECKHE CBOMCTBA AJIKUHOB

24

KauecTBeHHBIE peaKkIMK Ha
TPOWHYIO CBS3b

25

CriocoObI nostyueHust u
NpUMEHEHHE aJIKUHOB

26

Pemenue 3amad: pacu€rsl Mo
YPaBHEHUIO XUMUYECKOU
peakuuun

27

Cucremarusanus 1 00001eHne
3HAHWUH 110 TEME

28

ApeHbl: TOMOJIOTUYECKUH P,
obmas popmyna,




HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ O€H3071a ¥ TOIyoJa, UX
¢dusnyeckne cBoiicTBa

29

XUMHUYECKUE CBOMCTBA apPEHOB:
pEAKLIHUH 3aMEILCHUS

30

XUMHUYECKUE CBOMCTBA apEHOB:
peakuu NpUCOECTUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH301a

31

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHUpOIa

32

Pemenne pacu€tHbix 3a1a4 Ha
ONPENEIICHUE MOJIEKYJIIIPHOU
(bopMyJITBI OPraHUYECKOTO
BEIIleCTBa

33

Crioco0bl nostyyeHust u
IpUMEHEHNE apeHOB

34

['eHeTHUECKAas! CBS3b MEXKITY
pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

35

Pacuétel o ypaBHEeHUAM
XUMHUYECKHUX PEAKIIHIA.
CucreMaru3anus 1 0000IIeHre
3HAHUM I10 TeMe

36

ITpuponnsrii ras. [lomyTHble
HE(TSHbIE ra3bl




37

KameHHBIH yroiaps U IpOoyKThI
ero nepepadoTKu

38

Hedtb 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
MPOJYKTOB MiepepadboTku HehTH

39

['eHeTHUECKas! CBSA3b MEXKITY
Pa3IMYHbIMH KJIaCCaMU
YTIJIEBOAOPOIOB

40

["ajoreHonpoun3BOIHBIE
YIJIEBOAOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

41

JlelicTBue mIen04Yel Ha
raJIOT€HITPOU3BOHBIC.
Biaumoneiictue
JIUTAJIOTCHAJIKAaHOB C MarHHEM U
IMHKOM

42

Cucremarusanus 1 00001eHne
3HaHWH MO pa3ieny
"Yraesogopoer"

43

KonrtponbHas padora no reme
"VYrineBonopoasr"

44

[TpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psif,
oOmas popmyna, CTpoeHue
MOJIEKYJI, U30MepHs,




HOMEHKJIaTypa, Kiaccuuramnms,
dusznUYecKue CBOMCTBA

45

XUMHYECKUE CBOUCTBA
MpeAeNIbHBIX OJJHOATOMHBIX
CIIUPTOB

46

CriocoObl nostyyeHust u
IIPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

47

[TpocTsie 3¢upbl: HOMEHKIIATypa
Y U30MEpHsl, 0COOEHHOCTH
(1)I/I3I/ILI€CKI/IX U XUMHUYCCKHUX
CBOMCTB

48

MHOroaToMHbI€ CIUPTHI:
OTUJICHIJINKOJIb N FJII/IIICpI/IH, nx
q)HSI/I‘IeCKI/IG U XUMHUYCCKHEC
CBOMCTBaA

49

Crioco0bI nostyueHust u
pUMEHEHHE MHOTOaTOMHBIX
CTIIHPTOB

50

DeHOoM: CTPOCHHUE MOJIEKYIIHI,
buznyecKue CBOMCTRA.
ToxcuuHOCTH (heHoIIa

51

XuMuyeckue cBoiicTBa (heHona

52

CrniocoOslI nosydeHus u
npuMeHeHue (eHosa

53

[TpakTuueckas padota Ne 2.




Pewienne skciepuMeHTaIbHBIX
3az1a4 no teme "CrnupTsl U
dbenonsr"

54

Cucremarusanus U 00001eHrue
3HaHUH 110 TEME

55

AJTb/IeTU bl U KETOHBI:
IIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOH TPYIIIEI;
TOMOJIOTUYECKHUE PSIIbI, 00IIast
dbopmyna, u3omepust u
HOMEHKJIaTypa

56

AJNbIEruapl ¥ KETOHBI:
¢uznyeckue CBOWCTBA; peakuu
IPUCOCTUHEHNUS

57

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIbIETHIOB U KETOHOB

58

CrnocoOsbl nosydeHus
aJIbAETUI0B U KETOHOB

59

OnHOOCHOBHBIE MTpEEIIbHBIE
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOCHHMSI UX
MOJIEKYJI

60

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, HX
(bu3HIeCKre CBOMCTBA




61

XUMHYECKUE CBOUCTBA
MpeeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

63

OCco0CHHOCTH CBOMCTB:
HENPEICTbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

64

ITonsTue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCJIOT

65

CrnocoOsl nonydeHus u
PUMEHEHHE KapOOHOBBIX
KUCJIOT

66

CrnoxHble 3(upsI:
TOMOJIOTHUYECKHH psJl, oO1as
dbopmyna, uzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

68

Pemienune pacu€THbIX 3a71a4: 110




YPABHEHHUIO XUMUYECKOU

peakuuu, Ha OIpeieIeHue
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHUYEeCKOIo BellleCTBa

69

[Tpaktuyeckas padora Ne 3.
Pemienne skcnepuMeHTaAIBHBIX
3amay 1o Teme "KapOoHoBbIe
KucnoThl. CrioxHbie 3Qupsr”

70

XKupsr: crpoenue, puznveckue u
XUMHYECKHUE CBOMCTBA
(ruzmposus)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAINX OCTaTKU
HEMPCACIBbHBIX ) KUPHBIX KHCJIOT.
Kupsl B mpupone

72

Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Morontee nercraue. Iloustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

73

I'emeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPKAIINX
OPraHUYECKHUX BEIIECTB

74

Pacuétel o ypaBHEeHUAM
XAMHYECKUX PEaKUi




75

Cucremarusanus U 00001eHrue
3HAaHUH 110 TEME

76

OO01as xapakTepuCTHKa
YIIJIEBOAOB M KilacCH(pUKanus
YTJI€BOJOB (MOHO-, IU- U
HoJIMCaxapuabl)

77

MoHocaxapuapl: GU3NIECKUe
CBOMCTBA U HAXO0XKJICHUEC B
pupojIe

78

[IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B )KU3HECATEIbHOCTH
opraHusma

79

Hucaxapunsl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B npupone u
IIPUMEHEHHE UCaXapHI0B

80

[Tonmucaxapuapl: CTpoeHME
MaKpOMOJIEKYJ, pU3NYECKUE U
XHUMHYECKHE CBOMCTBA,
pUMEHEHNE

81

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHAaXxX

82

Pemenne paCyYCTHBIX 3a/1a4 Ha
OMpCACIICHUC TOJIM BbIXOda
MMpOAYKTa pCaKuu OT
TECOPECTUUCCKHU BO3MOXKHOI'O




83

Cucremarusanusg U 00001eHne
3HAHUU 110 pasjeny

84

Konrponbnas padora mo reme
"Kucnopoacoaepxarniue
OpraHuYecKue coequHeHus"

85

AMuHBI: K1accudukams,
CTPOEHME MOJIEKYII, 001Iast
dbopmyna, usomepusl,
HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBA

86

XUMHUYECKUE CBOMCTBA
annupaTUYECKUX aMUHOB

87

AHUWJIMH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XMMHUYECKUX
CBOWCTB aHUJIMHA

88

Crioco0bl nostyyeHust u
npUMEeHEeHHe alln(paTHUECKUX
aMHHOB

89

AMUHOKHCIIOTBI: HOMEHKIJIaTypa
U U30Mepus, GU3NIecKue
cBoiicTBa. OTAENbHBIE
MPEJICTAaBUTENN 0-aMUHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amMuHOKHUCIIOT. CHHTE3 U




TUAPOJINU3 ICHTUAOB

91

benku kak npupoHbie
MOJIMMEPBI; CTPYKTYPbI OEIIKOB

92

XHUMHYECKHE CBOUCTBA OEIIKOB

93

AzoTcoaepikaiue
TeTePOIUKITHYCCKHEC
coeauHeHus. HykiienHoBbIC
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas pob

94

[TpakTuueckas pabota No 4.
Perenue sxcriepuMeHTaIbHBIX
3aJa4 1o TeMe
"A3oTcoaepkaiue
OpraHUYeCcKHUe coequHeHns"

95

[TpakTryeckas padora Ne 5.
Pelenune sxcriepruMeHTANbHBIX
3a1a4 1o reme "Pacno3HaBaHue
OpPTraHWYECKUX COCTMHEHUI"

96

KonTponbHas pabota mo Teme
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHus"

97

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX
CO€OUHEHMI U METOIbI UX
CHUHTEC3a —IIOJIMMEpHU3alluA U
IOJIMKOHACHCAIIUA




98

IImacTtmaccel. YTunnzanus u
nepepadoTKa MIacTUKa

99

OnacToMepsl: HaTypaJIbHbBIN
CHHTETHUYECKUE KayTyKH.
Pe3nna

Bomnokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMGI)I)I
CIICHHUaJIbHOI'O HAa3HAYCHU A

ITpaxTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3aja4 1o reme "Pacrio3naBanue
IJIaCTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepHasa 1o TemMe
"BbICOKOMOJIEK YIS PHbBIE
coenqnueHus”

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102




11 KIIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 9acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
undgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sIIep.
XUMHAYECKUH 21eMEHT. M130TOMBI

CTpOCHI/IC QJICKTPOHHBIX
000I04U€EK aTOMOB, KBAHTOBBIC
quciia

Krnaccudukanus XuMHIECKUX
AIIEMEHTOB (s-, p-, d-, f-
DIIEMEHTHI)

Pacnpenenenue 351eKTpOHOB 11O
ATOMHBIM OpOUTAISIM

ONEeKTPOHHbIE KOH(UTYpaIun
aTOMOB DJIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUHT

DNeKTpOHHbIE KOH(UTYpaIIN
HOHOB.
DIIEKTPOOTPULIATETLHOCTh

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHnX dy1eMeHToB J[. 1.
MeHneneeBa, CBI3b C




COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMCHTOB
1 00pa3yeMbIX UMHU IPOCTHIX U
CJIOKHBIX BCHICCTB 110 IrpyIrinam 1
nepuoiam

Cucremarusaiys u 00001eHne
3HAHUH 110 TEME

10

Buapl XuMU4ecKo CBS3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBsA3U. BogoponHas
CBsA3b. MEeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUSA

11

BaneHTHOCTE 1 BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
AIIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUYECKUM
CTPOEHUEM

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COEIUHEHHUAX: COCTAB U
HOMEHKJIaTypa

13

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
THUMBI KPUCTATUTHYECKUX
pPELIETOK U CBOMCTBA BELIECTB




14

ITonsiTHE O TUCTIEPCHBIX
cucremax. IIpeacrasinenue o
KOJUIOUIHBIX PaCTBOPAX

15

VcTuHHBIE paCTBOPBI:
HACBIIICHHBIC U HEHACBIILICHHBIE,
PacTBOPUMOCTS.
Kpucramnoruaparst

16

CriocoOb! BEIpaKEHHS
KOHIICHTPALIUK PACTBOPOB

17

Pemenne 3agau c
WCIIOJIb30BAHUEM MTOHATHI
""MaccoBast J10J1s1 paCTBOPEHHOTO
BeniecTna', "MossipHas
KOHIeHTpauus"

18

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIIECTB

19

Cucremarusaius u 00001eHne
3HAHUU IO TEME

20

KonTponbnas pabota mo Temam
"CtpoeHue aToMma.
Ilepuonnueckuii 3aK0H U
[Tepuoanueckas cucrema
XUMHYECKHnX dy1eMeHToB J[. 1.

"

Menneneena", "Ctpoenue

BemiecTBa. MHoroobpasue




Berects"

21

Knaccugukarnus xumuueckux
peakuyii B HEOPraHU4eCKON 1
OpraHMYECKON XUMHUHU. 3aKOH
COXPAHEHHUsI MACChI BELECTB;
3aKOH COXpaHEHUS U
IIPEBPALICHUS] SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX

22

TennoBbie 3G HEKTH XUMUIECKHX

peakuunii. Tepmoxummyeckue
YpaBHEHUSA

23

Brprunciienus no ypaBHeHUSIM
XAMHYECKUX PEaKIUi U
TEPMOXMMHUYECKHM YPaBHEHUSIM

24

CKopoCTh XMMHUYECKOH peakliny,
€€ 3aBUCUMOCTB OT Pa3jIMYHbIX
¢dakropoB. Katanus u
KaTaJINn3aTOPBI

25

I'oMmorenHEIe U reTCPOrCHHLIC
peakiuu

26

[Tpaktuyeckas padora Ne 1 o
TeMe "BiusHHe pa3InyHbIX
($hakTOpOB HA CKOPOCTH
XUMUYECKON peakuun"”

27

OO6parumMble U HeOOpaTUMBbIE
peakuu. XMMUYECKOe




paBHOBecHue

28

[TpakTrueckas padora Ne 2 mo
teMme "BnusiHue pa3nnyHbIx
(axTOpOB Ha MOJIOKEHHUE
XUMHUYECKOI0 paBHOBeCUA"

29

DIIeKTPOTUTHICCKAs
nucconuanusa. CUIbHBIC U
ciabbie 251eKTpoauThl. CTeneHb
JIACCOINAITAN

30

HonHoe npou3BecHIE BOIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausiit mokazarens (pH)
pacTtBopa

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOIIKE B PACTBOPAX
AJIEKTPOIUTOB

32

[Tpaktuyeckas padora Ne 3 o
TeMe "XHUMHUYEeCKUE peakliiy B
pacTBOpax AMEKTPOIUTOB"

33

OKHCIMTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Baxknelmme oKUCIUTENN U
BOCCTAaHOBHUTEITH

34

Merton 3eKTpOHHOTO
(97IEKTOHHO-MOHHOTO0) OasiaHca

35

DNEKTPOIN3 PaCTBOPOB U




paciijiaBOB BCUICCTB

36

Pemrenne 3a/lav Pa3JIMIHbIX
THUIIOB

37

Pemrenne 3a/1av Pa3JIMIHbIX
THUIIOB

38

Cucremarusanus U 00001IeHne
3HAHUHU 110 TeMe "XUMHUECKHE
peakuun"

39

Konrtponpnas padora mo reme
"Xumuueckue peakiuu"

40

ITonoxxeHne HEMETAILIOB B
Ilepnonnueckoi cucreme
XUMHYECKUX 3jiemMeHToB J[. 1.
MeHzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI X aTOMOB.
dusznueckre CBOMCTBA
HEMETAJIJIOB

41

Annotponusi HeMeTaioB (Ha
puUMepe KUCIOPOaa, CEPHI,
docdopa u yriaepona)

42

Bonopona: nonyuenne,
¢u3nueckrue 1 XUMHUYECKHE
cBorcTBa. ['mapuasl

43

["ajtorensl: HaX0X/ICHHE B
PUPOJIE, CIIOCOOBI MOTYYESHHUS,
du3nveckrne 1 XUMHUYECKHE




CBOMCTBA

44

["anorenoBo1I0pOIbI.
Baxneimme
KUCJIOPOACOAEPKALLINE
COCIMHEHMS TaJIOTCHOB

45

JlaGopaTopHbie 1
IIPOMBIIIJIEHHBIE CIIOCOOBI
MOJTyYEHUS TaJIOTCHOB.
IIpuMeHeHne rajoreHoB 1 ux
COCIMHEHU I

46

[TpakTuyeckas padora Ne 4.
PeIHeHI/Ie 3KCHCpI/IMeHTaJH)HI)IX
3aga4 o teMme "["asoreHsr"

47

Kucnopon: nabopatopHsbie u
MIPOMBIIIJIEHHBIE CIIOCOOBI
MOJIyueHus1, PU3NYECKUE U
XUMHUYecKHe cBoiicTBa. O30H.
IIpuMeHeHne KUcIopoia ¥ 030Ha

48

OKcuabl M NEPOKCUBI

49

Pemenune 3amau PAa3JINIHBIX
THUIIOB

50

Cepa: HaxX0XJCHUE B IPUPOJIE,
CHOCOOBI MOJTYyYEeHHUS,
(u3HyecKre 1 XUMUYECKHE
CBOMCTBA

51

CepoBonopo, cynbhuabt




52

Kucnopoacoaep:xaine
coenuHeHus cepbl. OCOOCHHOCTH
CBOMCTB CEPHOM KUCIOTHI

53

[TpakTuyeckas padora Ne 5.
Pewenne skcniepuMeHTaIbHBIX
3aaa4 o teme "Cepa u eé
coenuueHus"

54

A30T: HaXO0XJACHUE B IPUPOJIC,
CIO0COOBI IOJTyUYEHUS,
(duznyecKue 1 XUMHUYECKHE
CBOICTBa. AMMUAK, HUTPUIBI

55

Kucnoponcoaep:xaine
coennuennd azora. OcoOeHHOCTH
CBOMCTB a30THOM KHUCJIOTEI

56

IIpumeneHune a3ora u ero
coenuHeHu. A30THEIE
ynoopeHus

57

®dochop: HaX0XKICHHE B
MIPUPO/IE, CTIOCOOBI TTOTYUYEHUS,
(1)PI3H‘I€CKI/I€ U XUMHUYCCKHUEC
cBoiictBa. @ochunbl u pochun

58

Oxkcuapl hocdopa,
dbochopcoaepkae KUCIOTHI.
Comu ¢hochopHOH KHCITOTHI

59

[Tpumenenue docdopa u ero
coenuaeHuit. ochopHbie




ynoopeHus

60

[TpakTuueckas padota Ne 6.
Pemenne skcniepuMeHTaIbBHBIX
3aga4 o Teme "A3ot u pocdop u
uX coeuHeHus"

61

Yrnepona: HaXOXACHUE B
MIPUPOJIE, ALTIOTPOITHBIC
MoauduKaum; Gu3ndecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

62

Oxkcup yrinepona(Il), oxcun
yraepoaa(IV), yronbHas kuciora
u e€ conu

63

Pemenue 3agau pa3nuyHbIX
THUIIOB

64

KpeMHuii: HaxoxaeHue B
MpHUPOJIe, CIIOCOOBI MOTYYECHHUS,
@HSHHGCKHGIIXHMMHGCKHG
CBOMCTBaA

65

Oxkcua kpemaus(IV),
KpEMHHEBasi KUCIIOTa, CUITMKAThI

66

[TpuMeHeHHEe KPEMHUS U €ro
coequneHuii. CTEKII0, ero
MOJTy4YCHHUE, BUJIBI CTEKIIA

67

Pemenue 3amad pa3nuaHbIxX
THUIIOB




68

Cucremarusanusg U 00001eHne
3ganni o reMme "Hemeraier"

69

Konrtponbnas padora mo reme
"HemeTtabt"

70

AHanu3s pe3ynbTaToB
KOHTPOJIbHOH paboThI,
KOppEeKLHUsI OIIHO0K

71

[NonoxxeHrne METaJIOB B
[leproandeckoii cucreme
XMUMHYECKUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
3NIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [Ipumenenne
METAJUIOB B OBITY U TEXHUKE

73

CmuaBsl MetauioB. Kopposust
METaJIJIOB

74

Pemenune 3amau PAa3JINIHBIX
THUIIOB

75

DIIEKTPOXUMUYECKHAN P
HanpspkeHui metamios. Oomiue
CHOCOOBI MOJTYYEHUS METAJUIOB

76

OO6mas xapakTepuCTHKa
MeTaiioB [A-rpymbl
[lepuoanueckoit CuCTEMbI




XUMHYECKHX 371eMeHTOB. Hatpuii
Y KaJIUi: TTOy4YEHHUE,
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHHUE IIPOCTBIX
BEUICCTB U UX COCANHEHUN

77

OO61as xapakTepuCTHKa
MetamioB [[A-rpynmnsl
[Teproarueckoi cCUCTEMBI
XUMHYECKHX DJIEMEHTOB.
Marnuii 1 KajapUuii: OJTy4YeHue,
(duznyecKue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHUE MIPOCTHIX
BEILECTB U UX COCIMHEHU

78

JKEcTkoCTh BOIBI M CIIOCOOEI €8
YCTpaHEHUSI

79

AJIOMMHHUI: TIOTyYEHUeE,
¢du3nueckrue 1 XUMHUYECKHUE
CBOICTBa, IPUMEHEHHE

80

AmdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHUIA ATFOMHUHUS,
TUPOKCOKOMILIEKCHI AIFOMUHUS,
UX IPUMEHEHHE

81

Pemenune 3amau PA3JINIHBIX
THUIIOB

82

[TpakTiueckast paborta Ne 7.
Pewienne skciepuMeEHTAIBHBIX




3ajad 1o teme "MeTaibl
[JIaBHBIX noArpymm"

83

OO01as xapakTepuCTHKA
METAaJUIOB MOOOYHBIX TOATPYIII
(B-rpynn) Ilepuonnyeckoit
CHCTEMBI XMMUYECKHX
3JIEMEHTOB

84

duznyueckre 1 XUMUUECKHE
CBOMCTBA XpOMa U €ro
COGHHHGHHﬁ, X IPUMCHCHUC

85

Baxueiinme coeqmHeHNA
Mapranua. [lepmanranar kanus,
€Tr0 OKHCJINTEIbLHBIE CBOMCTBA

86

CDI/I?;I/I‘-ICCKHG U XUMHUYCCKHEC
CBOMCTBA JKeJIe3a U €T0
coennHeHuil. [lonyuenune n
MIPUMEHEHHUE CIIJIaBOB XKee3a

87

dusnyeckue 1 XUMUYECKHE
CBOMCTBA MEH U €€ COCTUHECHUH,
HUX IPUMCHCHUC

88

duznueckre 1 XUMHUUECKHUE
CBOMCTBA ITMHKA U €r0
COEIMHEHUH, UX TPUMEHEHHE.
['mapOKCOKOMIIEKCHI IMHKA

89

[TpakTuyeckas padora Ne 8.
Pemenne skcriepuMeHTaIbHBIX




3aja4 1o teme "MeTaibl
1100OYHBIX NOArpymmn"

90

Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

91

O000111eHNE U CUCTEMATU3 AL
M3YYEHHOTO MaTepuaa o TeMe
"MeTtauist"

92

KoHTpoinbHas pabora 1o Teme
"Mertaier"

93

AHanu3 pe3ynbTaToB
KOHTPOJIbHOUN paboThI,
KOPPEKIHSI OIIHOOK

94

Pons xumuu B obecrieueHun
YCTOI\/'ILII/IBOFO pPa3BUTHA
yenoBedecTBa. [lonsaTue o
HAYYHBIX MCTOAAX UCCICAOBAHUA
BCIICCTB

95

Hay4nble mpyHLINIIBI
OpraHMU3ali XUMUYECKOIO
pou3BoJCTBA. [IpombllIeHHBIE
CHOCOOBI MOTYYEHHUsT BAXKHEHIIINX
BEIIECTB

96

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIlle Cpeiibl U €ro
MOCJIE/ICTBUS

97

XHMHA U 310POBbE YEIOBEKA.




JlexapcTBeHHbIE CpeACTBa

Xumusa numy. Ponbs XUMuH B
98 o0ecrieueHnu MUIEBOI
0€e30I1aCHOCTH

KocmeTnueckue u
99 napgroMEpHBIC CPEJICTBA.
briToBas xumusa

XUMHUS B CTPOUTENILCTBE.
100 | Baxwnelue cTpOUTEIbHBIC U
KOHCTPYKIIMOHHBIE MaTEPUAIIbI

XuMHUS B CETbCKOM XO3SMCTBE.
101 | Oprannuyeckue U MUHEpPAJIbHbIE
ynoopeHus

Cucremarusanus U 00001eHne

102 .
3HaHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xnmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; o penakmueii Jlyauna B.B., O611ecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenienue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jlyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
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«IIpocBenieHue»

YMK no xumuu noa pen. Jlynuna

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Xumust. Yrinyonenusiid ypoBenb. 10-11 knacc. Meroaudeckoe nmocobue k
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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