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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroOCyIapCTBEHHOM
obOpazoBarensHoM cTangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJlanTauy uX K ObICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUs] B OpraHu3aiusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCSI OJTHON U3 MPUOPUTETHBIX AUCITUTLINH.

B mnporpamme mno XMMHM Ha3Hauy€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJIpOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJArarolmyuMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHWUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIUXCsl CpeICTBAaMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIBLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyaroluxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeqereHue Y4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHBIX), @ TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUS y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHSL Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETro 001ero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBYy copepxxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHHU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUH HAa OCHOBE PACIIUPEHUS] U YIIIyOJIeHUs
IIPEACTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoauHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeAcTaBieHUHM 00
EKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BONPocaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(HU3UYECKOro npoduiis 0oJblioe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OoNbIINA yAEIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JIUIUABL, OCIKH, YTIEBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MpPEACTaBUTEIICH
OCHOBHBIX KJIaCCOB OPraHUYECKUX BELIECTB CJIYyKaT OCHOBOM JUISI W3Y4YCHUS
CYIIIHOCTH MPOLECCOB POTOCUHTERA, IbIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHHUs OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpeAMETAaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTrecTBeHHO-HAydHbIE MOpeaMeThD», «MaTeMmartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepBOCTENEHHON 3HAYUMOCTH SBJSIETCS (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak oO0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON
JESATEIPHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. Pemenune
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
peaN3alMIo TAKKUX LIEJIEH, KaK:

e (opMupoBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUU MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHICHUH  MpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON 1 MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecTieYeHUN PAIlMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI W OOIIEH KyJNbTYphl YEIOBEKA, a TAKXKE JKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHOM Ccpeie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUW XHMMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX INPOTEKAHUS XUMUYECKUX PEAKLMH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO IIPOU3BOICTBA,;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBI3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yIrIyOJIeHHe  TPEJACTaBJICHWA O  HAyYHBIX  METOJaX  IO3HAHMS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOuero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIIUTAHWIO  HA  OCHOBE  YCBOCHMSA
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(heCCUOHAIBHON U OOIIECTBEHHOM JIEITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEJENI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. [lonsatue o
dbynkimonansHoOU rpynmne. ['omonorus. 'omonoruueckue psaasl. CucremMaTndyeckas
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

DNEKTPOHHOE CTPOEHUE aToma Yriepofa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BaseHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpPraHUYECKUX COCAUHEHMSX. Tulbl TUOpPUAM3ALMK aTOMHBIX OpOuTaneit
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBINA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykjiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUCHHE TE€OPUU CTPOCHUS
OpraHUYeCKuX COoeAUHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpyktypHble (OpMYJIBI  pa3IUUHBIX BHUJIOB: pa3BEpHyTas, COKpalléHHas,
ckenetHass. M3omepus. Buuabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A(H(PEKTH B MOJEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIH
Y ME30MEPHBIN 3P PEKThI).

OcobeHHOoCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUI0O OPTaHMYECKUX BEIIECTB MpPH HarpeBaHUU
(rutaBieHue, OOyTJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Ias popMyIia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEeKUHra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmynina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoANKaHOB. CrocoObl MOJIyYeHHS H
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
rudpuau3anysl aTOMHBIX OpOWTanel yriepoaa, G- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHCc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKUMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBsI3b. CIOCOOBI MOJMyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKWHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKkue yrieBoaoponabl (apeHsl). ['oMomorudeckuid psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS] B OEH30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl NOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakuuu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnons3o0Banue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YTJIEBOJIOPOJAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOIOB Pa3IMYHBIX KiaccoB (oOeclBeuMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE ITWICHA U
M3YYEHHUE €ro CBOMCTB, O3HakomyieHHE ¢ koyuiekiusamu «Hedts» um «Yromby, ¢
oOpasllaMM IUIACTMAcC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOIOB M FaJIOT€HIPOU3BOHBIX YIIIEBOAOPOAOB.

Kucsiopoacoaep:kamniue opranudeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CHUPTHl. CTpoeHUE MOJIEKYNl (Ha TpuMepe
METaHOJIa W JTaHoda). ['oMonoruveckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JeruapaTalid, OKHCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKMMH W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M denoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upel, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKLUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
ciupThl. [IpencraBieHrne o MexaHU3ME peakIui HYKJIeO(HUIBHOTO 3aMEIICHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOrO sAnapa. Puszmueckue cBoiicTBa ¢deHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorndeckue psifbl ajlbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJMKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psia, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE JTHUJIOBOTO CIIMPTA B ANBJETU] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEPUAIIOB), KAaYECTBEHHBIE PEAaKUWW Ha alblIeruabl (C THAPOKCHIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raunepuHa ¢
ruapokcugom meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom Mmenu(Il), BzaumoneiicTue
Kpaxmajia ¢ MOJOM, PElIeHHE SKCIEPUMEHTAIbHBIX 3a1a4 1o TeMaMm «CHupTel U
dbenonb, «KapooHoBbie KUCTOTHL. CIIOXKHBIC ADUPBD».

A30T- ¥ cepocoJepikale OpraHu4ecKue coeJMHeHusl.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMmMuaka. Kinaccudukanus aMuHOB:
anudaTUyecKue M apoOMAaTHYECKHUE; TEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moiekyn, oOmmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pU3HUECKHE
CBOICTBa. XMMHUYECKOE CBOWCTBA aln()aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOACHUCTBAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuiIaMMOHHS.



AHHUIIMH — TIPEACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHA. B3anMHOe BiIMsHUE TPy aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH
XUMUYECKHUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuy Ha aHWIMH. CrocoObl
MOJIyYeHUs] M NpuMeHeHue anudaruueckux aMuHoB. [lonmyueHue aHuiIMHA U3
HUTPOOEH301a.

CepoopraHuecKrue COCTUHECHMUS.

buoJsioruyeckn akTUBHbIE BelleCTBA

OO61mmast xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogaoB (MOHO-, -
U nojucaxapujibl). MoHOocaxapuabl: TIIOK03a, (pyKTO3a, rajisakrosa, pudosa,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaxoxkjaAeHHE B npupoje. DoTocuHTes.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHACTUEM CIHUPTOBBIX U aJIbJIETUIHOU
IPYIIl, CIUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYCHUE B KU3HEACATEIBHOCTH OpraHu3Ma. /ucaxapuipl: caxaposa, MajabTo3a U
JaKkTo3a. BoccranasivBaronue 1 HEBOCCTAHABIMBAIOIINME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHnenue. [lomucaxapuasl: Kpaxmail,
IIMKOTEH W 1enono3a. CTpoeHHME MaKpOMOJIEKYJl Kpaxmania, IVIMKOT€eHa |
LEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M ULEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBA KpaxMaJia: THMAPOJIN3, KAYECTBEHHAs PEaKkUus C HOAOM. XHUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHUEe >PUpPOB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

Kupsi. Ctpoenue, GpU3NUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIH3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

Amunokucnotel. HoMenknatypa u nzomepus. OTAenbHBIE IPEACTABUTENH O
AMUHOKHMCJOT: TJIMIWH, alaHuH. @uU3nuecKkue CBOWCTBA  AMUHOKMCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHHM, peakuus MOJMKOHACHCAlUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupojHble TOaUMEpbl. llepBuyHas, BTOpUYHAsE U TpPETUYHAA
CTpyKTypa OeikoB. XUMHYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JCHATypalus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB W HMX MPEBpaALICHUN:
pacTBopeHre O€NnKOB B BOJIE, JEHATypalusi OEJIKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHUWE JKCIEPUMEHTAJIbHbIX 3a3Jad [0 TeMaM
«A3o0TCoepxKalne OpraHUYEeCcKue COECIMHEHUSD) 151 «Pacrno3naBanue
OPraHUYECKUX COCOUHEHUID.

BricokoMoJIeKy/JIApHBIE COeIMHEHHS.



OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALINS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpWIAT, TOJUKApOOHATHI,
noJimdTUICHTepeTaaT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COCIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHON  (pOpMYJIbI  OPTaHMYECKOTO0 COeAuHEHHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMi W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OMpeeeHue JO0JU BBIXOJAa MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 kjacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HaOIIONCHUE, H3MEpPEHHUE,
AKCTIIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

dusnka: Marepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
OPHEPreTUYECKU YypPOBEHb, BEMIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIWYWHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.



buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTabomIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTPOGHBIM THUI THTAHUSA, OpPOKEHUE,
dboTtocuHTE3, IbIXaHWE, OCJIKH, YIJIEBOABI, JKHPBI, HYKICHHOBBIC KHCIIOTEHI,
(hepMEHTHI.

["'eorpadusi: moyie3HbIe HCKOMMaeMbIe, TOILINBO.

TexXHOJIOTHS: THIIEBbIC MPOIYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, MATEPUATBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMUS

Heoprannuyeckasi xummusi.

[lonoxxenne HemetaioB B Ilepuogndeckoid CUCTEME XHUMHUYECKHX
anemeHToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
MeTallaMlM M  HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOWCTBA. [ HIpuUibL
TonnMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3HMYECKUE U
XUMUYECKUE CBOMCTBA. ['aioreHoBogOpoAbl. BaxkHelue KUCIopoAcoIepKalinue
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI MOTYyYCHHUS
rajgoreHoB. [IpumeHenune rajoreHoB U UX COCIMHEHNM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B TpHUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cymbbumasl. Oxcun cepbi(IV), oxcua
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IprMeHeHne cepol U €€ COeIUHEHUN.

Azor. Haxoxmenue B mpupojie, CHOCOOBI TMOMy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMMaK, HUTPUIbl. OKCHAbl a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [I[puMeHeHue azora
U €r0 COeIMHEHHUI. A30THbBIE YIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrocoObl MOdydeHHs, (PU3NYECKUE U
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ochopa, ¢ochopHas
kucnora u e€ conu. [lpumenenune ¢ocdopa u ero coenunHeHuit. PochopHbie
yao0peHus.

VYrinepoa, HaxoXIeHUWE B NOpUpojAe. AJUIOTPONHbIE  MOJAU(PUKALUU.
dusnyueckne W XUMHYECKHE CBOMCTBA MPOCTBHIX BEMIECTB, OOpPa30BaHHBIX



yraepoaom. Okcup yriepona(Il), oxcun yrnepona(IV), yrombHas kuciora u eé€
COJIM. AKTHBUPOBAHHBIA Yyroyb, agcopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHue MpocThIX BEIIECTB, 0OPa30BaHHBIX YTIEPOAOM, U €Tr0
COEJIMHEHUMH.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTA, CHIJIMKATHI.
[Tpumenenue kpeMHUS 1 ero coenuHeHuil. CTEeKIo, ero Moxy4eHue, BUIAbl CTEKIA.

bop. Haxoxnenue B mpupojge, crnocoObl ToJNydeHHs, (uU3ndeckue u
XUMHUYECKUE CBOICTBRA.

[Tonoxenue MeramioB B [lepuonuyueckoit cucreMe XMMUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢usznyeckue cBoicTBa MeTawioB. [lpuMeHeHune MeTaioB B OBITY W TEXHHKE.
CriiaBbl METAILIOB.

DNEKTPOXUMHUUYECKUN psJl  HanpsokeHuid  MmertamuioB.  OOmme  crnocoOsbl

MOJIYYECHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allIUTBI OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTamioB [A-rpynmnsl [lepuonnueckoit cucTEeMBI
XUMUYECKUX DJIEMEHTOB. JIUTHI, HaTpuUi W Kanui: moJiydeHue, (puznyeckue u
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHUM.

OO6mas xapakrepuctuka metaioB IIA-rpynmer Ileprogudyeckoil cuctemsl
XUMHUYECKUX 3JIeMEHTOB. bepusiuii, Maruuil u Kaubluii: orydeHue, Gpuznyeckue
U XUMUYECKHE CBOMCTBA, NPUMEHEHUE IPOCTHIX BEIIECTB U HX COCIAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMIL: TTOTy4eHue, pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIlIeCTBA M €ro coeAuHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Teproauueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyecKkne U1 XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuanl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auxpomathl, HX
OKHCJIUTEbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyeckne M XUMHAYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIbI,
runapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHEHUE Kene3a
Y €ro CIUIABOB.



Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MIPUMEHECHUE MEJIU U €€ COCTMHEHUN.

301010 UM cepeOpo: HaxOXJIEHHWE B TMPHUPOJE, CIOCOOBI MOJTy4YEHUS,
bu3nUecKue 1 XUMHUYECKHE CBOMCTBA.

[Muuk: momydyenue, (Qu3mMUeckhue M XUMHUYECKHE CBOMCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHnenue
LMHKA ¥ €r0 COCTMHECHUI.

PryTh: HaxoxaeHWe B MPHUPOJE, CIOCOObI MOMy4YeHHUs, (U3HMYECKUE WU
XUMHYECKUE CBOKCTBA.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, M3Y4YEHUE KOJUIEKIMU «MeTajuibl M CIUIaBbD», B3aUMOJICWCTBUE
HICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
1IEJI0Y€EN, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHWYECKUE aHHOHBI, KATHOH BOAOPO/Ia
M KAaTHOHBl METAJUIOB, B3aWMMOJCHUCTBUE THAPOKCHUIIOB ATIOMUHHUS U IUHKA C
pacTBOpaMH KHUCJIOT U LIEJIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«Tanorensr», «Cepa u e€ coenuHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHH. AToMHbIe opOuTanu. Kinaccudukaims XuMruiecKiux 3JIeMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpPOUTAIISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, SJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DIIEKTPOOTPHUIIATEIIHHOCTb.

ITepuonnueckunt 3akoH U Ileproanueckas cucreMa XUMUYECKUX DJIEMEHTOB
.M. MenneneeBa. CBA3b NEPUOIUYECKOTO 3aKOHA W lleprnoanueckol CUCTEMBI
XMMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpydnaM ¢ IepuojaM. J3HA4YEHUE
nepuoguueckoro 3akona /[.1. Menneneesa.

XUMHYECKass CBA3b. BuUIBI XUMHYECKOW CBSI3U: KOBAJIEHTHAs, HWOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa30oBaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrusi U IjMHa cBsi3u. [1onsipHOCTH, HATPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBSI3U. BaJIEHTHOCTH M BAJECHTHBIE BO3MOXHOCTH
aToMOB. CBS3b DJEKTPOHHOW CTPYKTYpbl MOJIEKYJ1 C HX TI€OMETPUYECKUM



CTpOCHHEM (Ha TpPUMEpPE COEAMHEHUN 3JIEMEHTOB BTOpOro mnepuojaa). KparHble
cBsi3u. HMoHHasg, MeTauMyeckas W BOJOPOAHAs CBsA3b. MEXKMOJEKYISPHbBIC
B3aUMOJICHUCTBUA.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremax. Vctunablie pactBopsl. Ipeacrasienue o
KOJUIOMTHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PaCTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucrannoruaparsl.

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

Knaccudukaiuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUATILHBIC
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEIICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanusa XUMHUECKMX pEaKUUN B HEOPraHMYECKOHM M OpraHUYeCKOM
XAMHUU. 3aKOH COXPAHECHUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuMUYECKUE YpaBHEHUS.

Onextponutnyeckas aucconuanusi. CuibHbIE W CclIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpalibHAasd,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OasaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

CKOpOCTh XMMHYECKOM peaKIiiu, €€ 3aBUCUMOCTh OT Pa3jIN4HbIX (HaKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

O6paTuMble U HeOOpaTUMbIEC peaklui. XUMHUEeCKoe paBHOBecue. KoHncraHnTta
XMMHUYECKOTO paBHOBeCcHUA. DakTOpbl, BIMUSIONIME HAa TOJOKEHUE XUMHUYECKOIO
paBHOBECHSA: TEMIIEPATYpPA, JABJICHUE U KOHUECHTPAIMUA BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
pa3oKEHHE TEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIMil HOHHOrO OOMEHa, OnpeieNieHue
Cpeapl PacTBOPOB C IMOMOIIBIO MHIAWKATOPOB, HW3YYEHUE BIIMSHUSA PAa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW PEAKIMU ¢ TMOJOKEHHE XUMHYECKOTO
PaBHOBECHS.

XuMHA U KU3Hb.



Ponp xuMuu B obGecrieueHnu yCTOMYMBOTO pa3BUTH denoBeuecTBa. [lonstue
O Hay4YHBIX MeETOAAaxX IIO3HAHUSA M METOJOJIOTMH HAy4YHOIO HCCIIEIOBAHUS.
Hay4nple mpuHOMNBI OpraHu3anuyu XMMHUYECKOTO IPOU3BOACTBA. [IpoMbIneHHbIe
CIOCOOBI MOMYYEHUSI BaKHEHUIIIMX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH CPEeNbl M €ro IOCIEICTBUS.
Ponp xuMun B 00eciedeHIH SHEPTETHUECKONW 0€30MaCHOCTH.

Xumuss MW 3I0pOBbE UenoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.

XUMHMsI THIIKA: OCHOBHBbIE KOMITIOHEHTHI, MUIIEBbIE N100aBku. Poib xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [lpaBuna
0€301acHOr0 MCIOJIb30BaHUS IMpPENnaparoB OBITOBOW XUMHH B IIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUILINE CTPOUTEIbHBIE MaTEpHAIIbl (LIEMEHT,
0eTOoH).

XuMus B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPAaCKH, CTEKIIO, KEpaMHKa.
Marepuansl 111 21eKTpOHUKHA. HaHOTEXHOIOT N Y.

Pacuérnbie 3anaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Mmacchl (00bEMa, KOJIMYEeCcTBa BEIIECTBA) MPOAYKTOB pEaKIUH, €ClIU OJHO U3
BELIECTB MMEET MpHUMecH, Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTPALlMX BEIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOAYKTA PEAKLUUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanust MEXNpeOMETHBIX CBA3€d TpH  HM3y4YeHUH OOwmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIeCTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHHA, TPUHATHIX B OTAEIHHBIX
IIpeaMEeTax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiaccuPUKalus, NepuoaUIHOCTh, HAOIOIEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOAEIb, MOJIEIMPOBAHHUE.

®usuka: Marepus, MHUKPOMHDP, MAKpPOMHpP, AaTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAJTHOAKTUBHOCTh, MOJIEKYJIA, YHEPIETUUECKUN YPOBEHb,



BEII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3MYecKue BEIMYHUHBI, ¢IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHus3M, 3KOCUCTeMa, Onocdepa, MeTadoIm3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAEMbIE, TOTLIMBO,
PECYPCHL.

TexHONMorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHBIE
MaTepHUajbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dhapMalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJICKTPOHHAs
MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIAENEHBI CJIEAYIOIIME COCTaBIIAIOIIME: OCO3HAHUE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU T[IOBEJEHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
chOpPMHUPOBAHHOCTh OIbITA MO3HABATEILHON UM TMPAKTUYECKON JIESATEIBHOCTU
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jaronmxcsi B MPOIIECCEe peau3aiuu 00pa3oBaTEIbHOM NEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TMPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHOU ESATETLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUSI XHUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJlbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEACHUE M TOCTYIIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIICHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs] C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIE0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW U  JPYruxX BHUJAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCH pa3IndHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPacKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanu3anii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATIBHOW CPELBI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOIArONPUSTHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHOM M COLIMAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'O O3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPECTaBICHUS] 00 OKPYXKAlollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JJIS  COBPEMEHHOU
IUBUJIM3AIUA: B €€ TYMaHHCTUYECKOW HAIPaBJICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIBbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pasiu4HbIX chepax mpodeccrHoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHpPOBAHUA  MHPOBO33PEHHS]  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIMnXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENEeNATh 1eNU JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PAaCCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIB3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOII0aTh 332 XOIAOM
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
HOMYJIsSIpHAsl JIUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIpPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJTHCHHA Hp@I[J'IO)KCHHOfI 3aJda4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTO NPOoeKTa, U POPMYIUPOBATH BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATh CBOK ITO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}exTuBHBIN Ccrnoco0 HMX penieHust ¢ Y4YETOM TNOJIyYEHHs] HOBBIX 3HAHHMHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMUU Ha YriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUs BKIIOYAOT CHEU(PUICCKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHbBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3aHHBIX ¢ XUMHUen. B
nporpaMme MO XHUMHHM TPEIMETHbIE pPe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHS»
OTpaXaror:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHWYECKOMN
XUMUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnH PalMOHAIIBHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKeNeT, PyHKIHOHATIbHAS
rpylma, pajaudkall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), H30MEPbl, TOMOJIOTUYECKUH Psii, TOMOJIOTH, YTJIEBOAOPOIH,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaLEHUS] HHEPrud NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX pEaKIUd, TEPMOAMHAMUYECKUX W KUHETHUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3AaUMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYEeCKUe CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUHM U 0O€30MacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESATEIIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHIMIAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IPHU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUMUA U PACKPBIBATH MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, AlleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENECTATh BUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENECH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKJIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (HedThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yMEHHUS MIPUMEHSITh OCHOBHBIE ornepaluu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH PacU€Tbl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUYECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUI0 XUMHYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENILHOCTH YEJOBEKa, CBSI3aHHOW C MepepaboTKoOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJyYeHHE W HW3YyYEHHE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIuuyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKH I1€JIeCO00Pa3HOTO TOBEACHHS B OBITY U
TPYAOBOM JEATEILHOCTH B LEIAX COXPAHECHUSI CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CpEebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHMYECKOTO JCHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaiuu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaImio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHuvecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPreTHUYECKOW W IHINEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKaA aToMa, S-, p-, d-aToMHbIE OpOUTaU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBbHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUYECKOW IUCCOLMAIUU, MEPUOANUYECKUI
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAy4YHBIX MNPUHIUMNAX  XUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHsI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PHUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAMOCTOSITENIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I KilacCUu(pUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJNUECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuognueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUYECKHUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonmnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHM:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh YMEHHUS PACKpBhIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOrO oOOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHMM;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOW pEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SBJICHUHN, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s¢dexra
peaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00b€Ma, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJIHBIX BEIIECTB JIaHO B BHUJE PacTBOpaA C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B M30BITKE
(iMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTAa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEJACHUE  peakluuidi HWOHHOro  oOMeHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANBHBIX 3ada4 1o TemaM «Mertauey u  «Hemeramisl»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HMCCIECNOBAaHUS, TMPEIACTABIATH B
pasnu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCTOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no paszneny 8
Pa3nes 2. Yraesoaopoasl
21 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5 1
LUKJIOAJIKAHBI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomMaTtudeckue yriieBoaoposl (apeHsl) 4
24 IIpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 3
nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 30
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 10 1
39 KapOonusbHble COeTUHEHMS: allbETU/IbI U 16 )
keToHbl. KapOoHoBbIe KuciI0Thl. ClOKHBIE




‘ a¢upsI.
Hroro no pazgeny 27

Pa3znen 4. A30T- 1 cepocoaepxamye OpraHudecKue coeInHeHust

4.1 AMUHEL 5
4.2 Cepocoaepxaniyue CoeJMHEHUSI. 3
Hroro no pazgeny 8

Pa3pgen 5. Buosornuecku akTUBHBIE BelleCTBA

5.1 VYrineBoasl. 8
5.2 Kupsl. 1
5.3 Amunokuciotsl. [lenTunaer. 2
5.4 benku 2
5.5 HyxnenHoBbie KUCTOTHI 6
Hroro no pazgeny 20
Paznen 6. BoicokomoJiekyJ/IsipHbIe COeIMHEHUsI

6.1 BricokOMONEK YIS pPHBIE COEAUHEHUS 10
Hroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
anemenToB /1. . Menjeneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemertamier 31 1 3
2.2 MerTamisl 23 1 2
Hroro no paszneny 54
Pa3znen 3. XumMus M :KHU3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9
’ KU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHECHUHN

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpencraBnenne o knaccuukanum u
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOKHOCTH aTOMa yTieposia

Teopus cTpoeHns OpraHMYECKUX
coequHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
[IPOCTPAHCTBEHHAS.

OnexTpoHHbIE 3 (HEKTH B MOJIEKYJIax
OPraHNYEeCKUX COCTMHEHUH.
OcoOeHHocTy U Ki1accuukams
oprannueckux peakuuid. OBP.

Pemenue 3a1a4 v BHIIOJTHEHUE
ylpaxHeHUH 110 TeMe "OCHOBHBIE TOHATHS
OpPraHUYECKON XuMun'".

AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias




10

(dbopMyIa, HOMEHKJIaTypa U U30MEpus,
AJIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

dusnueckre U XUMUYECKHIE CBOMCTBA
AJIKAaHOB

11

HaxoxaeHue ankaHoB B IPUPOJE.
CriocoObl mosTy4yeHHs 1 IPUMEHEHNE
AJIKaHOB

12

[ukmoankanel: oomiast popmyna,

HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH
CTPOEHMSI U XUMUUECKUX CBOMCTB, CLIOCOObI

MOJIYUYCHHUA U IPUMCHCHUC

13

14

15

16

Pemenue 3a1a4 1 BbIIOJIHEHUE
yrnpaxHeHui no teme "AnkaHbl".

AJKEeHBI: TOMOJIOTHYCCKUN pAA, 06111a${

(I)OpMy.Ha, HOMCHKIJIATypa, 3JICKTPOHHOC U

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TpaHC-U30MepUs
AJIKEHOB

ITpakTuyeckas pabora Ne 1 o teme
«HM3roroBieHne MOZEIIEH MOJIEKYII
YIII€BOAOPOAOBY.

Pu3nyecKre 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

17

18

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
AJIKEHOB

Pemenue 3a1a4 v BHIIOJIHEHUE
YIpaXHEHUH 110 TeMe "AJIKEHBI .




19

20

21

[IpakTrueckas padota Ne 2 o Teme
"[losrydeHue ATUIIEHA U U3YyYEHHUE €TI0
CBOMCTB"

AJ'IKa,I[I/ICHBIZ 0COOEHHOCTH OJICKTPOHHOI'O
CTpOCHUA, (1)I/I3I/I‘ICCKI/IG 1 XUMHYCCKHEC
CBOfICTBa, CIIOCOOBI IMOJIYUCHHUA U
MMPUMCHCHUS.

Pemenue 3a1a4 1 BBIIIOJIHEHUE
ynpan(HeHI/Iﬁ 10 TEMC ((AJ'IKaILI/IeHH».

22

AJIKWHBI: TOMOJIOTHYSCKHN PsijI, oOmas
¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJL,
¢busnueckue cBoicTBa

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

CrniocoObl mosTyyeHHs 1 IpUMEHEHUE
AJIKUHOB

25

Pemenue 3a1a4 v BbIIOJTHEHUE
YOPaXXHEHUH 110 TeMe «AJIKUHBI».

26

ApeHBI: TOMOJIOTHYECKUH psifl, oO11as
¢dbopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OeH30J1a U TOJIyoJ1a, UX (PU3NYECKUE
CBOMCTBA.

27

28

XUMUYECKUE CBOMCTBA APEHOB.

CriocoObl osTyyeHHs U IPUMEHEHUE
apeHoB

29

Pemenue 3a1a4 1 BHIIOJTHEHUE
YIpaXXHEHUH 110 TeMe «ApPEHbI».




[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB.

30 [lepepaboTka HEPTH.

31 ['enetnyeckas CBSI3b MEXKAY PA3IUYHBIMU
KJIacCaMH YTJIEBOJIOPOIOB

3 ['eneTrueckas CBSI3b MEXIY pa3IMuHBIMU
KJIacCaMM YIJIEBOJIOPOOB

33 ["anoreHonpou3BOHBIE YIIIEBOIOPOIOB.

34 O6o06maroree TOBTOPEHHE IO TEME
"VYraeBogopobr".

35 KonTponbnas padora Ne 1 o reme
"VYrieBonopoasr"
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTMYECKUH psifl, oO1iast popmyna,

36 CTPOEHUE MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa, Kiiaccuukarus,
¢du3nueckue cBoiicTBa

37 XUMHUECKHE CBOICTBA MpeAeIbHBIX
OJTHOATOMHBIX CITUPTOB

18 CriocoObl MosTyueHus: ¥ IpUMEHEHUE
OJTHOATOMHBIX CITUPTOB

39 [IpakTuueckas padora Ne 3 o Teme
«[Tonydyenne 6poMaITaHa.
ITpoctbie 3¢upbl: HOMEHKIIATYpa U

40 M30Mepusi, 0COOCHHOCTU (PU3UUECKUX U
XUMHUYECKUX CBOMCTB

41 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIUKOIb U
TJTULCPUH.

42 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE




43

U XUMHUYECKHe cBoMcTBa. TOKCHYHOCTD
¢denona.

CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE
dhenomna

44

Pemtenue 3a1a4 U BBIITOJITHCHUC
ypaxkHeHuit no reMe «CrupThl U
(heHOITBI.

45

46

47

48

AJII)Z[GFI/IHI)I N KCTOHBI: JICKTPOHHOC
CTpOEHHUE KapOOHWIBHOW TPYIIIIBL;
TOMOJIOTHYECKHE PABI, 00mmas Gpopmya,
HU30MCpHA U HOMCHKJIATypa

AJbIETUIBl U KETOHBI: (PU3NYCCKUE H
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
HOJIyquI/ISI nu HpI/IMeHeHI/Ie COGI[I/IHGHI/Iﬁ.

Pemenue 3a1a4 v BBIIOJIHEHUE
ynpakHeHHui 1o Teme «KapOoHuIbHbIE
COEMHEHUS: AJIbETU/IBI U KETOHBD».

OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS UX
MOJIEKYI, U30MepHsl U (pu3nveckue
CBOMCTBA.

49

XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CIOCOOBI OJTYYEHHUSI U IPUMEHEHHE.

50

Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BeICIIMX




51

Kap6OHOBBIX KHCIIOT

[Tpaktuyeckas padora Ne 4 o Teme
«[TonyyeHnue ykCyCHOM KHCIIOTHI U
U3Y4YECHHE €€ CBOMCTBY.

52

@OyHKIMOHATBHBIC IPOU3BO/HBIC
KapOOHOBBIX KUCIIOT. CI0KHbIE 3(UPHIL:
TOMOJIOTHUYECKUH psiI, oOmiast popmyna,
M30MepUsl 1 HOMEHKJIATypa.

53

54

55

Crnoxuble 3¢upbl: pU3HUECKUe U
XHUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJTyYCHHUS U TIPUMECHEHHE.

[IpakTuueckas padora Ne 5 o Teme
«CuHTe3 STUIAIETATaY.

Pemienue 3a1a4 1 BbIIIOJTHEHHE
ynpakHeHHi 1o teme «KapO6oHoBbIe
KHUCJIOTHI U CIIOXKHBIE d(DUPBI».

56

O6o01maroiiee MOBTOPEHHE 110 TEME
«Kucnopozacoaepxaniue opraHn4eckre
COETUHEHUS.

57

58

59

Kontponbnas padota Ne 2 o teme
«Kucnopozacoaepsxaniue opraHn4eckre
COCTMHEHUS.

Hutpocoennnenus. AMHUHBIL:
KJIacCHU(UKaIus, CTPOSHHE MOJIEKYI,
oOutast popmysa, U3oMepusi, HOMEHKJIaTypa
1 ¢pu3NYecKue CBOMCTBA

AHWINH: CTPO€HUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHMIMHA. CIOCOOBI




60

IIOJIYYCHHUA U IPUMCHCHUEC aMUHOB.

Cepooprannieckue CoeIMHEHHUS.

61

62

63

I'ereponnKiInyecKue COEJUHEHHUS.
[IlecTruneHHbIE TF€TEPOLMKIIBL.

Pemenuie 3a1a4 v BHIIOJTHEHUE
YIPaXXHEHUH 110 TeMe «A30T- U
cepocoJieprKaliie OpraHnuecKue
BEILIECTBA

O6o0maroiiee MOBTOPEHHE IO TeME «A30T-
U CEPOCOICPIKAINE OPTaHUYECKHE
BEILIECTBAY.

64

KonTponbnas padorta Ne 3 o reme "A301-
U CEepOCoJIepKAIIUe OpPraHMIECKIEe
BelecTna'.

65

66

67

68

OO6m1ast XxapakTepucTHKa YTJIEBOJIOB U
Kiaccu(uKanus yrieBooB (MOHO-, I- H
MOJIMCaxapu/bl)

MoHocaxapupl: pU3HMUECKUE CBOMCTBA U
HaXOXKJICHHUE B TIPUPOJIC, OCOOCHHOCTH
CTPOCHHSI.

XUMHUECKUE CBOMCTBA MOHOCAXaPHUJIOB.
I'moko3a u ppykTo3a Kak MpeacTaBUTEIIN
MOHOCaxapHu/IOB.

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoJie u
MPUMEHEHHE JUCAXaPH]IOB

69

[Tonucaxapuael: CTpOEHUE MaKPOMOJIEKYI,
¢du3nuecKkre 1 XUMHUYECKHe CBONCTBA,




70

IIPUMEHCHUEC

[Ipaktuyeckas padora Ne 6 o Teme
«uIponu3 Kpaxmanay.

71

72

73

74

75

Pewrenue 3a1a4 v BBINIOJIHEHHE
YIPa)KHEHUH 110 TEME «Y TIIEBOJBI.

Xupsl 1 Macna: crpoeHue, GU3NIESCKUE U
XUMHUYECKHUE CBOWCTBA (TUIAPOIIU3).
OcoOEeHHOCTH CBOMCTB KHPOB,
COZIepIKAIINX OCTAaTKH HENpPEIeIbHBIX
KHUPHBIX KHCIIOT.

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nuzoMepusi, (pu3ndeckKue CBOICTBa.
OTtnenpHBIE MIPEICTABUTENH O-
AMUHOKHCIIOT

XUMUYECKUE CBONCTBA aMUHOKHCIIOT, UX
OM0JIOrnYecKoe 3HaUeHNEe aMMHOKHUCIIOT.
CuHTe3 1 THIpOoan3 NENTHI0B

benku kak npupoHbIE TOTUMEDSI;
CTPYKTYpbI O€JIKOB

76

77

XUMHUYECKHAE CBOMCTBA OEIIKOB

HYI(J'ICI/IHOBBIC KHCJIOTBI: COCTaB, CTPOCHUC
1 OMOJIOTHYECKAas POJib

78

[IpakTuueckas pabora Ne 7 o Teme
«MnenTudukamnus opraHUIeCKux
BEIIIECTB.

79

O6o0maroriee MOBTOPEHHE 110 TEME
«bnosornyeckn aKkTUBHEBIE OpraHn4€CcKuc
BEIIECTBAY.




Kontponbnas padota Ne 4 o Teme

80 «bunosIorn4ecKy akKTUBHBIE OPraHUYECKUE 1
BELIECTBAY.
OCHOBHbBIE OHATHS XUMUHU

81 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U |
METO/bl X CUHTEe3a —IIOJIMMEepU3aLus U
IIOJINKOHIEHCALIUS

2 [Tnactmaccel. YTunuszanus u nepepadboTka |
IUTaCTUKA

23 DnacToMepbl: HaTypaJlbHbIE CHHTETUYECKHE |
Kayuyyku. Pe3una
BosiokHa: HaTypaibHble, HCKYCCTBEHHBIE,

84 cuHTeTnyeckue. [lonumepsl cnenuaibHOTro 1
Ha3HAYCHUS

35 ITpakTruyeckas pabora Ne 8 o teme )
«Pacro3HaBaHKE IIACTMACC U BOJIOKOH).

86 O6o0maroiiiee MOBTOPEHHE. 4

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

ITonoxenne Hemerasuios B [lepuoauyeckon
CHUCTEME XUMUYECKUX dnemMeHToB [I. .
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX
atoMoB. du3nueckue CBONCTBAa HEMETAILIOB.
AI0TpONnMs HEMETAJIOB.

Bomnopon: nomyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uipuIbI

["aytoreHsl: HaX0XkKICHHUE B MPUPOJIE, CITOCOOBI
HOJ'IyquI/IH, (i)I/I?;I/I‘IeCKI/Ie U XUMHNUYCCKHUC
CBOMCTBA

I'anorenoBoxoponsl. Baxkueiimue
KHCIIOPOJICOAEpIKALUE COETUHEHHUS
raJOreHOB

JlaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

MOJIYUCHU I'aJIOTCHOB. HpI/IMeHeHI/Ie
rajJlor€HOB U UX COSIMHEHHUM

Pemrenne 3a1a4 v BBINOJIHEHHE YIPAKHEHUN
o TeMe «[ ajJoreHsnI».

[TpakTuyeckas padora Ne 1 «Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4 10 TeEMe
«["anoreHp.

Kucnopon: naboparopHsie u




IIPOMBIIIICHHBIE CIIOCOOBI MTOTyYCHHUS,
¢dusnveckne 1 XuMH4Ieckue cBoiictsa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

9 OKcCHUIbI M IEPOKCHUIBI

10 Pewrenne 3ana4 pa3sinuyHbIX TUIIOB
Cepa: HaxOKJI€HUE B IPUPOJE, CIOCOOBI

11 MoTy4eHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA

12 CepoBonopon, cyabhuabl

13 Kucnoponcoaep:xaiiue COeJMHEHUSI CEPBI.
OcoOeHHOCTH CBOWCTB CEPHOM KHCIIOTHI
HayuHble npUHIUIIBI OpraHU3aIiH

14 XUMHYECKOro mpousBocTsa. [IponsBoactso
CEPHOIl KUCIIOTHI.

15 Pemrenue 3a1a4 u BBINOJIHEHHUE YIPAKHEHUM
0 TeMe «XaJbKOTEHBI.
[IpakTnueckas padbora Ne 2 «Pemienue

16 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«XaJIBKOTEHBI».
A30T: HaXx0XJIEeHHE B IPUPOJE, CIIOCOOBI

17 MOJIy4eHUs1, PU3NYECKUE U XUMUYECKHE
cBoucTBa. Hutpuast.

13 Ammuaxk u conu ammonust. [IpousBocTBo
aMMHaKa.

19 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIOTHI

20 [IpumeHeHue a30Ta 1 €ro COeIMHEHUH.

A30THBIE y10OpEeHUs




21

22

23

Pemrenue 3a1a4y v BBIOJHEHUE YIIPAKHEHHUH
o teme «COoeINHEHU a30Ta.

docdop: HaAXOKIACHUE B IPUPO/IE, CIIOCOOBI
MOJTy4YCHHUSI, PU3NICCKUE K XUMHUECKHUE
cBoiicta. [Ipumenenue pochopa u ero
coenunernit. ®ochunpr u pochun

Oxcunst hocdopa, pochopconepxarine
kucnoTbl. Conu pochopHOit KUCTOTHI.
dochopHbie yaoOpeHus.

24

[IpaxTnueckas padora Ne 3 «Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
«DJIEMEHTBI TOATPYIIIBI a30Ta.

25

26

27

VYraepon: HaXOXKICHUE B IPUPO/IE,
JUIOTPOMHBIE MOU(pUKAIUK; pU3ndecKue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

Oxcun yrnepona(Il), oxcun yrnepona(1V),
yrojibHasi KUCJI0Ta U €€ CoNu

Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI
MOJTy4eHUsl, PU3NUYECKHUE U XUMUYECKHE
CBOMCTBA

28

29

30

Oxcup kpemuusi(I1V), kpeMHueBast Kuciora,
CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COeTMHEHUM.
Crexio, ero moyry4eHue, BUAbI CTEKIIA

bop u ero coennneHus.

31

32

Pemenuie 3a1a4 1 BHIOJTHEHUE YIPAXKHEHUI
0 TeMe «DJIEMEHTHI MOATPYIIIBI YTIAEPOaAAY.

Oo6o0m1aroriee MOBTOPEHUE 110 TEME




33

«HemeTtamiey.

Kontponsnas padora Ne 1 o teme
"Hemerasner"

34

ITonoxenune mMeramuios B [lepuogunyeckon
CHUCTEMC XUMHUYCCKUX JJICMCHTOB.
OcobeHnHoctu cTpoeHus, hu3ndecKue
cporictBa. Koppo3us.

35

36

37

38

39

40

Crnnasel MeTaiioB. CriocoObl OTYyYEHUS
METAJUIOB - IOHATHE 00 METAJUTYPTHH.

OO61mas xapakTepucTuka MetamuioB [A-
rpynisl [lepuoauyeckoit cuctemsl
XUMHUYECKUX JIEMEHTOB (II€TI0YHBIE
MeTasuibl). Jlutwii: pusnyeckue n
XUMHUYECKHUE CBOICTBA, IOJIyYEHUE U
MIPUMEHEHHUE.

Hatpwuii u xanuii: nonydenue, pusnueckue u

XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IMPOCTHIX BEIICCTB U UX COGI[PIHCHI/Iﬁ.

Oom1as xapakTepucTika MeTayuioB I1A-
rpynnsl [leprnoanueckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB

(menoyHo3eMenbHbIe METabl). bepuimii:

¢bu3nyeckrue U XUMHUYECKHE CBONCTBA,
MTOJIyYEHUE U IPUMEHEHUE.

Marnwuii 1 Kanpuuii: noiaydeHue, pundeckue

1 XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC
IPOCTHIX BCIICCTB U UX COCIUHEHUH.

XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS




41

42

Pemienue 3aga4 1 BBIMOJIHEHUE YIIPAXKHEHUMA
1o teme «lllenoynble U 1MIEI0YHO3EMETbHBIC
METAJUIBD.

ATIOMUHUI: TIONTy4eHHEe, PU3NYECKHUe U
XMMHUYECKHE CBOICTBA, TPUMEHEHUE

43

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THPOKCOKOMIUICKCHI aJTFOMHHUS, UX
pUMEHEHHE

44

45

46

47

OJ10BO U CBHHELL: NOIy4eHUE, (PU3NYECKHUE U
XUMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

Pemenue 3a4a4 U BBIIIOJIHCHHUC ynpaxcHeHI/Iﬁ
10 TEMEC ((CO@I{I/IHCHI/UI aJIIOMHMHHA, OJIOBA U
CBHHIIA.

IIpakTruyeckas padora Ne 4 «Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«MeTauiel IJIaBHBIX OATPYIIID.

OO6m1ast XxapakTepruCTUKa METAIIJIOB

noOouHbIX noarpymnn Ilepuoauyueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.

48

49

50

XpoM: (pu3nuecKkre 1 XMMUYECKHE CBOWCTBA
JJIEMEHTA U €70 COECIMHEHM, IPUMEHEHHE.

3aBUCHMOCTh KMCIOTHO-OCHOBHEIX 1
OKHCIIMTEIILHO-BOCCTAHOBHUTEIIFHBIX CBOMCTB
Xpoma OT CTCIICHH OKHCJIICHUA METaJljia.

Mapr AHCII: (I)I/I3I/I‘-IGCKI/IC 1N XUMHUYCCKUC
CBOIZCTBE[, MOJIY4YCHHUEC U IPUMCHCHUC.

51

HepMaHraHaT Kajus, €ro OKMCJIUTCIIBHBIC




52

CBOICTBA.

XKeneso: pusnveckre U XUMHIECKUE
CBOMCTBA, MMOJYYCHUE U IPUMEHECHHE.

53

54

55

Coenunenus xene3a. [lomyuenue u
MPUMEHEHHE €T0 CIIJIaBOB.

Mens: pusnyeckue U XUMUYECKUE CBOKCTBA
9JIEMEHTA U €r0 COeAUHEHNM, HX
MIPUMEHEHUE.

Pemenue 3a1a4 1 BBIIIOJIHEHUE ynpaxcHeHI/Iﬁ
10 TEMC ((COGI[I/IHCHI/IH KCIJIC3a U MCIHU».

56

57

58

[IpakTuueckas padbora Ne 6 o Teme
«[TosryuyeHne MegHOTO Kynopoca.

Cepebpo 1 30710TO: MoIy4YeHue, Gpu3ndecKkue
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSTUHEHUH.

L{uHK ¥ pTYTh: PU3HUECKHE U XUMUYECKUE
CBOMCTBA JIEMEHTOB U €UX COCIUHEHUM, NX
IIPUMEHEHHUE.

59

Pemenue 3a1a4 1 BHIOJTHEHUE YIPAXKHEHUI
no Teme «CoeanHenus cepedpa, 3010Ta,
LIUHKA U PTYTHY.

60

[IpaxTuueckas pabora Ne 7 «Pemienue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«Mertasibl TOOOYHBIX MOATPYIII.

61

62

O6o0m1aroriee MOBTOPEHUE 110 TEME
«MeTasbl TIaBHBIX U TOOOYHBIX TPYIII.

Kontponsnas padora Ne 2 o teme
"Metannst"




63

64

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aeMeHT. M30Tonsl. SnepHble peakium.

CTpOCHI/IC SJICKTPOHHBIX 0005104€EK aTOMOB,
KBAaHTOBBIC YHCJIa

65

DNEeKTPOHHBIE KOH(PUTYpaLUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH. DIIEKTPOHHBIE KOH(UTYpAIIH
HOHOB. DJIEKTPOOTPULIATEIIEHOCTD.

66

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB.

67

Buapr xumMudeckoit cBsI3u. MexaHu3MEbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM.

68

69

70

71

HNonnas, Metamnuyeckas 1 BOJOPOIHAS
CBSI3b. MEXXMOJIEKYJISIPHBIE B3aUMOJICHCTBUS.

BemectBa MOnEKyIsspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

IloHsATHE O NUCIIEPCHBIX CUCTEMAX.
HcTruHHBIE U KOJIJIOUHBIE PACTBOPSI.
Kpucrannoruaparsl.

[IpencraBneHus 0 KOMIUIEKCHBIX




72

COCAUHCHUAX: COCTaB U HOMCHKIJIaTypa

Oo6o0m1aroree MOBTOPEHUE TI0 TEME
«CTpoeHue BeliecTBa 1 MHOTr0o0pasue
BEI[ECTBY.

73

Kontponsnas padora Ne 3 o teme
«CTpoeHue BemmecTsa 1 MHOrooopasue
BEILIECTBY.

74

Knaccugukanus XuMHUecKuX peakinuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPIUU IPH
XUMHUYECKHUX PEAKLUIX

75

76

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyecKkre ypaBHECHHS

Brruncienus mo YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

77

CKOpOCTh XMMHYECKOU peakilnu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanus u katanuzaropsl. 3aKoH
JEHUCTBYIOLIMX Macc.

78

OOpaTumble U HEOOPATHMBbIE PEaKLIUH.
Xumunyeckoe paBHoBecue. Koncranra
paBHOBECHSI.

79

80

Pemrenne 3a1a4 v BBINOJIHEHHE YIPAKHEHUN
10 TeMe «XHMHYECKOE PABHOBECHUEN.

IIpakTuyeckas pabora Ne 8 o Teme

«CKOpPOCTh XUMUYECKUX PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHEN.




81

82

83

OnexrponuTrdeckas nucconnanys. CHUIbHbIe
U ciabble AeKTpoauThl. CTeneHb
mucconnanuy. IoHHOE POM3BEACHUE BOIBI.
Bonopoansiii nokasarens (pH) pactBopa

I'maponus coneit. Peakiuu, nmpoTekaronuye B
pacTBOpax AJIEKTPOJIUTOB
OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE
peakuu. MeTo| 3JIEKTpOHHOTO OallaHca.

84

85

86

OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peakiuu. MeTo 1 3JIeKTPOHHO-HOHHOTO
Oananca.

XHUMHUYECKUE HCTOYHUKH TOKA. DJICKTPOIIH3
pacIiiaBoB.

DNEeKTPOIN3 PaCTBOPOB.

87

88

O6o01maroiee MOBTOPEHHE 110 TEME
«XUMHYECKHUE PEAKITHI.

KontponbHast padota Ne4 o reme
"XuMunyeckue peakuuu'.

&9

90

Ponp xumun B oOecrieueHur yCTOMYHUBOTO
pa3Butus yenosedectsa. [loHsaTHE O
HAaYYHBIX METO/AaX UCCIIEIOBaHUs BELIECTB.
XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEN
Cpedbl U €ro MOCIEACTBHUS.

XHMHS U 310pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpenCcTBA. XUMUS MTHILIH.
Pone XxuMuu B 00ecieUeHHH MUIIEBOMI
0e30IMacHOCTH

91

KocmeTrnueckue u napdromepHbie cpeAcTBa.




BbritoBasg xumus

XuMus B CTPOUTENLCTBE. BakHeime

92 CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE 1
MaTepuaibl
93 XuMHs B CEIBCKOM XO35MCTBE. |
Opranuveckrie 1 MUHEPATbHBIC yIOOPEHUS
OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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