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HOACHUTEJBHAA 3AIIUCKA

Pabouast mporpamma 1o Jimreparype Ha 6a30BOM YpPOBHE CPEIHETO O0IIero oOpa3oBaHuUs
cocTaBlieHa B COOTBeTCTBUM ¢ DeaepanbHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
cTaHgapToM cpeaHero obmero ob6pazoBanus» (Ilpukaz Munnpocsemenus Poccun ot
17.05.2012 N 413) wu c yuetom @DenepaibHOl 00pa3oBaTeIbHONW MPOTPAMMBI CPEIHETO
obmero oo6pazoBanusi (Ilpukaz Munnpocsemenuss Poccum ot 18.05.2023 Ne 371) u
[Tonoxenust o padoueit mporpamme MBOY «Kapmoropckast CILI Nel18y.

XuMUsT Ha YpOBHE YIIyOJIEHHOTO HM3ydYeHHUS 3aHMMAECT BaXKHOE MECTO B CHCTEME

€CTECTBEHHO-HAay4yHOro o0Opa3oBanus ydammxcs 10-11 kmaccoB. M3ydenwe mnpenmera,
peanmu3yeMoe B YCIOBUSX AUPPEPEHIIMPOBAHHOTO, NPOPUIBHOTO OOY4YEeHHs, TMPU3BAHO
oOecreynTh 00LIE00Pa30BATEIbHYI0O U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHMKOB IIKOJIBI,
HEOOXOJUMYIO JUIS aJanTalid MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM JKU3HH B COLIMyME, a
TaKXkKe IS MPOAOIDKEHHS OOY4eHHUs B OpraHu3alusxX MpodecCHOHATBHOIO 00pa3oBaHuUs, B
KOTOPBIX XUMHUS SBJISIETCS. OJTHOW M3 TIPUOPUTETHBIX JUCIUTUINH.

B nmnporpaMme mnmo XMMUM Ha3zHaueHHe MpeaMeTa «XUMHUS» TMOJIydaeT MOJPOOHYIO
UHTEPIIPETAIMI0 B COOTBETCTBUM C OcCHOBomosararoummu nonoxenusmu ®rocC COO o
B3aUMOOOYCIIOBJICHHOCTH LIEJIeH, COAEpIKaHus, Pe3yabTaTOB 00ydeHUsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SBISIOTCS CIICAYIOIIHME BBIMOJIHSAEMBIC
MPOTpaMMO¥ 110 XUMHH () YHKIIHU:

e uHPOPMAIMOHHO-METOJMYECKas, pealnu3alus KOTOpod obecrneynBaeT MOJy4YeHUe
NPEJCTABICHHUS O TEJSAX, CONIEPKAHWU, OOIIeH CTpaTerud OOYydYeHUs, BOCITUTAHUS U
pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMH IMPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOWIAs,  KOTOpas  IpeAycMaTpUBaeT  OINpEICIICHHE:
OPUHIHUIOB CTPYKTYPHPOBAaHMS M  IOCJIEJOBATENBHOCTH H3YYEHHUS  y4eOHOTO
MaTepuasia, KOJMYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTEePHCTHK; IOIXOJO0B K
(OpPMHUPOBAHUIO COAEPIKATENBHOW OCHOBBI KOHTPOJIS M OIIEHKM 00pa30BaTeIbHBIX
JOCTI)KEHUH O0O0yJaroImuxcs B paMKax HWTOTOBOW arrecTanud B (QopMe eIuHOTro
rOCY/IapCTBEHHOT'O YK3aMEHa 10 XUMHHU.

[Iporpamma aJist yriyOnEHHOTO NU3YUEHUS] XUMHHU:

e yCTaHABIMBACT MHBAPUAHTHOE MPEAMETHOE CO/IepKaHue, 00s13aTeIbHOE [Tl H3YICHUS
B paMKax  OTHCNbHBIX  MNpouiel, MperycMaTpUBaeT  paclpeneieHue u
CTPYKTYPHUPOBAaHUE €ro MO KJIACCaM, OCHOBHBIM COZEpPKATEIbHBIM JIMHUSM/pa3ienam
Kypca;

e 1aéT MpUMEpHOE pacrpeesieHne YIeOHOTO BpeMEHH, PEKOMEHIyeMOTo /ISl H3Y4YCeHHUS
OTAETBHBIX TEM;

e [pepIaracT MPUMEPHYIO IOCIEAOBATENIFHOCTh M3YYCHHs y4eOHOTro Mmarepuaia ¢
y4ETOM JIOTUKH TTOCTPOCHUS Kypca, BHYTPHUIIPEMETHBIX M MEXIIPEAMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HMHTEpIpEeTaluio Ieell M 3a7ad HM3Y4eHUs TIpeaMera Ha
yrIIyONEHHOM YPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CPEIHETO
o0miero odbpa3oBaHus, COJACPKATEIHHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pazoBaTENbHON MPOrpaMMbl CPEIHETO OOIIETO OO0pa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), @ TaK)Ke ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATENbHBIX JCHCTBUH OOYYaIOIIETOCS 10 OCBOCHUIO COJEPIKAHUS
npeaMeTa.



I[lo Bcem Ha3BaHHBIM MO3UIMAM B IMpOorpaMMe IO XHMMHHM IPELyCMOTpEHa
MIPEEMCTBEHHOCTh C OOY4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO o00Imero oOpasoBaHus. 3a
IpeJesaMid  yCTAaHOBJIGHHOW MporpaMMoi IO XHUMHUM  00s3aTesIbHOW  (MHBapUaHTHON)
COCTaBIIAIONICH cojiepKaHusl yueOHOro mpeameTa « XUMHUs» OCTaéTcss BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABIISIFOIIEH, KOTOpask 10JIKHA ONPEIENATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduisi 00ydeHHS.

B cootBerctBUM ¢ KoOHUeNTyanbHbIMH mnojioxeHusMu PI'OC COO o Ha3zHaueHUU
MpeIMETOB 6a30BOI0 U YIIIYyOJIEHHOTO YpOBHEH B cucteMe quddhepeHIIMPOBAaHHOIO 00y4eHuUs Ha
YPOBHE CpeJHero o0uiero o0pa3oBaHus XMMMs Ha YpPOBHE YIiIyOJEHHOIO M3y4YeHUs HalpaBiIeH
Ha peajau3alyil0 IPEEMCTBEHHOCTH C IMOCJIEAYIOIUM 3TalloM IOJY4YEHHS XUMHYECKOIO
o0pa3oBaHUs B paMKaX MH3YyY€HHMs CIELMaIbHbIX €CTECTBEHHO-HAyYHbIX M XUMHUYECKUX
JUCLHMIUIMH B By3aX M OpraHU3aLUAX CPEeTHEro MpodeccuoHalIbHOro o0pa3oBanus. B 3Toit cBs3u
U3Y4YEHHE TpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha paclIMpeHUEe U
yriyOJeHue TEOpeTHMYECKOW M MPaKTUYECKOW IOATOTOBKM OOYYarolIMXcCs, BbIOpaBIINX
onpeaenéHHplid Mpoduis 00y4eHHs, B TOM YHUCIIe C MEePCHEKTUBOU MOCIEIYIOMIETO MOTYyICHUS
XMMHUYECKOro 00pa3oBaHus B opraHuzanusx npodeccuonanpbHoro oopasosanus. Hapsny ¢ atum,
B cBete TpeboBanuii ®I'OC COO k mmaHUpPyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
00pa30BaTEIbLHON MPOTrpaMMbl CpelHEro oOmiero oOpa3oBaHusl M3ydeHUE MpeaMeTa «XUMHS»
OpPUEHTHPOBAHO TAK)KE HA PEIlIEHUE 337a4 BOCIIUTAHUS U COIL[MAJIBHOTO Pa3BUTHsI 00y4aroIIuXxcs,
Ha GOpPMHUPOBAaHUE Y HUX OOLEMHTEINIEKTYa IbHbIX YMEHUH, YMEHUH pallMOHAIN3aluU Y4eOHOTr 0
Tpyna W O0OOOHmIEHHBIX CHOCOOOB  JIEATENBHOCTH, WMEIOMMX  MEXKIUCIUTUTMHAPHBIM,
HaJANpeIMETHbIN Xapakrep.

CocTaBisiomuMu npeaMera «XUMHUs» Ha ypOBHE YIIIyOJIEHHOTO HM3y4YEHHUs SIBISIOTCS
yriayonénnele Kypcel — «Opranuueckass xumusi» u «OOmias U HeopraHudeckas xumus». [lpu
OIpe/IeJIEHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHu3alMy COJEpXaHHUsA ITUX KYpCcOB B
IporpamMme 1o XUMHuM 3a ocHoBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 6a30BOro u
yriayOIEHHOTO YPOBHEW M3YUEHMSI IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyecKas
XMMUSI» COCTABISICT COBOKYIHOCTH NMPEIMETHBIX 3HAHUN M YMEHHH, OTHOCSAIIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HMs NpeaMeTra. JTa cUcTeMa 3HAHMM MOJIydaeT ONpelesIEHHOE TEeOopeTHdYecKoe
JIOTIOJTHEHWE, ~ MO3BOJISIOIIEE  OCO3HAHHO  OCBOWUTh  CYIIECTBEHHO  OOJbIIMil  00BEM
(akTonoruueckoro Matepuana. Tak, Ha yriyOJEHHOM ypOBHE M3yUeHHS MpeaMeTa oOecrieueHa
BO3MOKHOCTh 3HAUUTEJIBHOI'O YBEIMYEHUS O00bEMAa 3HAHMM O XUMMUYECKUX OJIIEMEHTAaX M
CBOWCTBaX MX COCJUHEHUH HA OCHOBE pacIIUpPEHUs U yriIyOJeHUs MPEICTaBICHUA O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKAaHUs peakluil, pacCMaTpUBAEMBbIX C
TOYKH 3pEHHSI XUMUYECKON KHHETUKH M TEPMOJNHAMUKH. V3ydeHne nepuoanyeckoro 3aKoHa u
[lepuonuueckoil  cCUCTEMBbl ~ XMMHYECKUX DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUAX O CTPOEHUHN aTOMa. XUMHUECKasl CBSI3b OOBSICHIETCS C
TOYKU 3pEHMsI HEPreTHYECKUX HM3MEHEHHH NpHu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKXkKe C
TOYKM 3pEHUS] MEXaHU3MOB €€ oOpazoBaHus. l3ydeHue THUIOB peakIUil JOINOJIHAETCS
(bopMHpOBaHKUEM MPECTABICHUN 00 MEKTPOXUMUYECKHUX MPOIeccax U 3JIEKTPOIN3E PACIIaBOB
U pacTBOPOB BEIIECTB. B Kypce opraHM4eckold XUMHHM INPU PACCMOTPEHMM PEaKLMOHHOU
CHOCOOHOCTH COCIMHEHUH yaenseTcsi 0co00e BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaKIUi.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COoJepXaHHe KYypCOB XUMMHU YTIyOJIEHHOTO YPOBHS
W3y4YeHHs JUIA KJIacCOB Ompeneia€HHoro mnpoduis (TaBHBIM 00pa3oM Ha WX CTPYKTYpy H



XapakTep JONOJIHEHUH K 00IIeil cucreMe npeMeTHBIX 3HAHM) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeameTsl. Tak, Hampumep, B COJCpKAHWU TpEAMeTa Il KIacCOB XHUMHKO-(PH3MUECKOTO
npoduias OOJIbIIIOE 3HAUYCHHUE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo oOmeld XUMUU.
[lpn w3ydeHun mnpeaMera B JAAHHOM Ciydae akLUEHT OyaeT clelaH Ha OOIIHOCTh METO/0B
MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUH B XMMHUH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsE TEOpHUs
(MonexkynsipHass Teopuss B (HU3UKE), 3aKOHBl COXPAHEHHMS MAaCChl W DHEPrHH, 3aKOHBI
TEPMOJUHAMMKH, dJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BEILIECTB U IPYIOE.

B 10 ke Bpems B coziepikaHUU MpeAMETa sl KIIACCOB XMMHUKO-OMOJIOTHYECKOT0 POPUIIs
OonbpIIMK yHeTbHBIA Bec OyIeT MMEeTh opraHudeckas XuMus. B sTom ciyuae mpenoctaBisercs
BO3MOKHOCTB JIJIs1 60J1ee 00CTOATENBHOTO PAaCCMOTPEHHUSI XUMHUECKOM OpraHu3auy KJIeTKH KaK
OMOJIOTHYECKOW CHCTEMBbI, B COCTaB KOTOPOH BXOMSAT, K MPUMEPY, TaKUE CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JIMMUIbI, OCJIKH, YIIeBOJbl, HYKJIEWHOBbIE KUCIOTHI W Apyrue. [lpu stom
3HaHMS O COCTaBE U CBOMCTBAX IPEICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy>KaT OCHOBOM JIJIs1 U3y4EHUS CYITHOCTHU MPOIecCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B muane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHMS, OCBOCHHUS OOIEHAYYHBIX
METO/I0B [TO3HAHUS U ONbITA IPAKTUUECKOI0 MIPUMEHEHHsI HAYYHbIX 3HAHUI U3ydeHue MpeaMera
«XuMHS» Ha YrayOJnEHHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeaIMEeTaMH, BXOSIIIMMHU B COCTAB MPEIMETHBIX obnacTeil «EcTecTBeHHO-HAayYHbIE TIPEAMETHD,
«MatemaTuka 1 uHpopmaTuka» u «Pycckuil S3bIK U TUTEPATYPay.

Ilpu u3yuenun yueOGHOro npenMera «XHMHsS» Ha YIIyOJIEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3aaaueid
MIEPBOCTEIIEHHOW 3HAYUMOCTU SBisieTcs (OPMUPOBAHME OCHOB HAyKH XUMHH Kak o0iacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, NPAKTUYECKON JEATEIBHOCTH YEJIOBEKa W OJHOIO W3
KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Perienue 3Toil 3a1aun Ha yriayOJI€HHOM YpOBHE M3y4YEHHS
rpeaMeTa npeanoiaraeT pealn3anuio TaKuX HeaeH, Kak:

e (opMupoBaHHE IMPEJCTABICHUA: O MAaTEPHAIHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y [TI03HABAE€MOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e¢ Bemyleil poiu B 00eCHeUeHUH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH
po0JieM SKOJIOrMYeCKOM, PHEpPreTHYeckol W MUIIeBOW 0€30macHOCTH, B Pa3BUTHUU
MEIWLMHBI, CO3JaHUM HOBBIX MAaTEpPHAlOB, HOBBIX HCTOYHMKOB JSHEpPruUH, B
o0ecrnieueHUH paloHaIbHOIO IIPUPOI0NIOIb30BAHUS, B dhopMupoBaHUH
MHUPOBO33PEHHUS U 00ILEH KyJIbTYpbl YEJIOBEKA, a TAKXKE IKOJIOTUYECKH 000CHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO U IPUPOAHOM CPELE;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEKANMX B OCHOBE XHMHMUYECKOW COCTaBJISAIOLIECH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpa: (QYHIAMEHTAIBHBIX TOHSATUH, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IPEACTABICHUM O CTPOEHUMHU BEIIECTBA HAa pa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIISIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHMS XHMHUYECKUX
peakuui, 0 XMMHUYECKOM PaBHOBECHHM, paCTBOpAX M JUCIHEPCHBIX cUCTEMax, 00 00X
Hay4YHBIX PUHILIHAIIAX XUMUYECKOTO TPOU3BOCTBA;

e (¢opmupoBaHHEe Yy OOY4YAIOIIMXCA OCO3HAHHOTO TIOHUMAHUA BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKHX 3HAHUN I OOBSCHEHHUS KIIOUEBBIX HACH U mpodiem
COBPEMEHHON XHMHH, AJI1 OOBSCHEHUS M NPOTHO3UPOBAHMS SIBJICHUN, HMEIOIIMX
€CTECTBEHHO-HAYUYHYIO NPUPOJly; TPAMOTHOTO pEIHIeHHs Mpo0ieM, CBA3aHHBIX C
XUMUEH, MPOTHO3UPOBAHUS, aHalM3a M OLEHKA C TMO3UIUH 3SKOJOTHYECKOU
0€30MaCHOCTH MOCJEACTBUNA OBITOBOM M NMPOU3BOJCTBEHHOW JI€ATEIBHOCTH YEJIOBEKA,



CBSI3aHHOW C XUMHUYECKHM IPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepabOTKOM
BEILECTB;

yriyOjeHue NpeACTaBICHUH O Hay4yHbIX METO/Aax IO3HAHUS, HEOOXOAMMBIX IJis
nproOpeTeHus] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUYECKIX
ABJICHUM, HUMEIOUIMX MECTO B IPHUPOJE, B IPAKTUYECKOW JEATCIBHOCTH W
[IOBCEJHEBHOU KU3HH.

B mnmane peanuzanuu nepBOOYEpPEAHBIX BOCHUTATENBHBIX M pa3BUBAIOUIMX (QYHKIUI
LIEJIOCTHOM CHUCTEMBI CpeHEero oOuiero oOpa3oBaHUs MPH U3YYEHUM HpeaMera «XUMUs» Ha
yIiIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTb IPHOOPETAIOT TaKUE LS U 3a/1a4H, KaK:

BOCIIHUTaHHE YOEKIEHHOCTH B II03HABAEMOCTH SIBJICHHIH MPHUPOJIBI, YBaKEHUS K
MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETHUECKHX W MPHUKIATHBIX HCCICIOBAaHUN B
XUMUHU, POPMUPOBAHNE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMU K OOYYEHHWIO W MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEIH;

Pa3sBUTHUC IIO3HABATCIIbHBIX HUHTEPCCOB, HWHTCJVICKTYAJIbHBIX n TBOPYCCKUX
crocoOHocTel 00ydaromuxcs, (GopMHUpPOBaHHE Yy HUX CO3HATENLHOTO OTHOIIEHHUS K
caM0O0Opa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHWIO KaK YCJIOBHIO YCICIIHOMN
npodeccruoHaIbHON M OOIIECTBEHHOM /1eATeIbHOCTH, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMH U HaBBIKOB pa3yMHOrO IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
OKOJIOTMUECKON  KYIbTYpbl, TNpPUOOpPETEeHHE  OMbITa  OOIIECTBEHHO-TIONE3HOM
AKOJIOTUYECKOU JIESITETBHOCTH.

OOmiee 4YMCIO YacoB, NMPEAYCMOTPEHHBIX IS WM3YYEHHs XMMUU Ha YIIIyOJCHHOM YpPOBHE
cpenHero obmiero odpasoBanus, cocraBisier 204 wacos: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HefIeNi0).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUBHOI'O ITPE/IMETA
®I'OC ycraHaBiuBaeT TpeOOBAaHUS K PE3yJIbTaTaM OCBOCHHUS 00YJAOIIUMUCS TPOTPAMM
OCHOBHOTO 00111eT0 00pa30BaHus:

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBHM C CHCTEMHO-AESITENBHOCTHBIM IMOAXOAOM B CTPYKTypE JHMYHOCTHBIX
pe3ybTaTOB OCBOCHHUsSI TIpeaMeTa «XUMHs» Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJAIOMUMUCS POCCUHUCKON TPaKIaHCKOM
WJEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOONPEIECICHUIO;
HAJIMYA€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCS MPUHSATHIMU B OOIIECTBE MpaBWIaAMU M HOPMaMH IOBEICHUS; HaU4Ke
MPaBOCO3HAHMUSI, SKOJOTUYECKON KYJIBTYPhI; CHOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH KU3HEHHbBIC
TIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MpEAMETa «XUMHUS» OTPaX,aroT cHOpMUPOBAHHOCTH
OTIbITA TIO3HABATENLHON U MPAKTUYECKON JESITEIHbHOCTH 00YUYaIOIIUXCS B MIPOLIECCE pean3aluu
00pa30BaTeNIbHO J1eATEeTbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpEAMETa «XUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIbITA TIO3HABATENLHON M MPAKTUYECKON JESATEIHLHOCTH O0YUaIOIIMXCS B MPOLIECCE peaTnu3aliu
00pa30BaTeNIbHO J1eATEIHbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS

OCO3HAHUS O0YYAIOMUMHUCS CBOUX KOHCTHTYIITMOHHBIX MPAB U 00S3aHHOCTEH, YBAKCHHS K
3aKOHY M MPABOIMOPSIIKY;

MPEACTaBICHUSI O COLMAJIBHBIX HOPMAaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENTLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TO3HABATEIIbHBIX 3a/a4, BHITOJIHEHUN XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JIPYTUX
MIPH aHAJN3€e PA3IUYHBIX BUJIOB y4EOHOM AESITENbHOCTH;

2) IaTpHMOTHYECKOI0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOU
XUMUH;

YBaXEHUSI K TPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPHUIIOKCHUS
XUMHH, OCO3HaHUS TOTO, YTO JAaHHbIE HAyKH €CThb pEe3yJIbTaT IJIUTEIbHBIX HAOIIOACHUA,
KPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABAaTEJbHBIX MOTHBOB B IIOJIYYEHHH M TMOCIEAYIOLIEM aHallu3e
uHGOpPMAIIMU O TIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
EHHOCTH;

FOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M MOCTYNKH CBOMX TOBAapULIEH C MO3ULIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIIEICTBHUI MOCTYITKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHMMAaHMs LIEHHOCTEH 310poBOro M Oe3omacHoro o0pas3a KXU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPHU3HUECKOMY U TICUXUIECKOMY 370POBBIO;



cOOMIO/IeHHsI MpaBUi OE€30MacHOr0 OOpallleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOM J€ATEIBHOCTH;

MOHMMAHMUS LIEHHOCTH TMPaBWJI HWHIAUBUAYAIbHOIO U KOJUICKTUBHOTO 0€30IMacHOro
MIOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJECHUS aJIKOTroJid,
HAapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCJIEI0BATEIbCKOM J1€ATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIIEHUM MPaKTUYECKUX 3a/Jad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3Y4YEHHIO MpOo(eccuil pa3inuyHOro pojaa, B TOM UYHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUS K TPYY, JIOASIM TPyJla U pe3ylbTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHOW TPaeKTOpUM 0Opa3oBaHMA,
Oynyuieil npogeccuu U peanu3aluyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPeOHOCTEH 001IIeCTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTMUYECKH 11€J1ecO00pa3HOro OTHOLIEHUS! K MPUPOJIe KaK UCTOYHUKY CYILECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MMOHMMAaHMS TJ100aJbHOTO XapaKTepa dKOJIOIMYECKUX Mpo0sieM, BIMSHUS 3KOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATIBHON CPEIbI;

0CO3HaHMsI HEOOXOIMMOCTH MUCIOIb30BAHUS JOCTH)KEHUI XMMHUU IS PELICHUs BOIIPOCOB
PalMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HETPUSTHS JIEHCTBUM, MPUHOCALIMX BPEll OKPYKAIOLIEH MNPUPOAHON cpere,
YMEHUSI TPOTHO3MPOBATH HEOJIArONpHUATHBIE KOJIOTHYECKHE MOCIEICTBHS IMpealpUHUMAEMbIX
JEHUCTBUM U NTPENOTBPAILATD UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, JKOJOTUYECKOM KYIbTYpHI, OIbITa
JEATENBHOCTH  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBATbCSI HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATIBHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) IEHHOCTH HAY4YHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKH;

MOHMMAaHMs crenupuK XMMHUM Kak HayKHd, OCO3HaHusi €€ poiau B (OpPMHUPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHHs 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE INPHUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEW M
perieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO00HM 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHUCTUYECKOW HAIPAaBJIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOU
KYJIbTYpbI, B pEIICHUH INI00AIBbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
SHEPreTUYecKOol, NHIIEBOM U HKOJOTHYECKOM O0e30macHOCTH, B Pa3BUTHHM  MEIUIIMHBL,
00eCTIeUeHNH YCIIOBHIA YCHEIIHOTO TPYJa U SKOJOTHYECKH KOM(POPTHOH KHU3HHU KAKIOTO YiICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAHMs CYIIHOCTHM METOJIOB II03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh OJIy4a€Mble 3HAHUS JJIs



aHanmM3a U OOBSICHEHUs SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISIIIUX B HEM W3MEHEHUH,
YMCHUA OCJIAaTh 000CHOBaHHEBIE 3aKIIOYEHNS Ha OCHOBE HAay4YHBIX q)aKTOB U UMCHOIITUXCA JaHHBIX
C IIEJIbIO MOJTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIILBHO HUCIIOJIb30BATh XUMUYCCKUEC 3HAHUA JIS1 PCIICHUA Hp06HeM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHMIO, UCCIICIOBATEIBCKON ICITEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 110 XHMHH B COOTBETCTBUM C JKH3HEHHBIMU
HOTPEOHOCTSIMH,

WHTEpeca K OCOOEHHOCTAM Tpyda B pa3iauuHbix cdepax mnpodecCHoHaTbHOU
TeSITEITBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI 10 XMMHH Ha YPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs BKIFOYAIOT:

3HaUUMBIC M1 (OPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIE TIOHATHS, OTPAXKAIOIIHNE [IEJTOCTHOCTh HAYIHON KapTUHBI MHpa
U crieluUKy METOJIOB TIO3HAHMSI, HCITOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHSs, HCCIIC0BaHNE, HAOIIOACHHES, U3MEPEHHE, DKCIIEPUMEHT H JIPYTHE);

YHUBEPCAIbHBIC y4eOHbIC JIEUCTBUS (To3HaBaTeIbHbBIC, KOMMYHHUKATHBHBIC,
peryiaTuBHbIE), obecrmeuuBaronme QGOpMHUpOBAaHUE (PYHKIMOHATBHOH TPAMOTHOCTH U
COILIMAJILHOM KOMIIETCHIIMH 00YYarOIIHUXCS;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS ~ HCIOJNB30BaTh  OCBOCHHBIE — MEXIAMCIUILIMHAPHBIC,
MHPOBO33PCHUYECKAE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS B IO3HABATEIHHOW U
COILIMAJILHOW MTPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YueOHbI€ eliCTBUS

1) 6a3oBbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (pOpMyNnHpOBaTh W aKTyadU3UpoOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPEACIIATh IENH JIEATEIBHOCTH, 3a7aBas HapaMeTpPbl W KPUTEPUU HUX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTH C IIOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaThL IIPpU OCBOCHUH 3HAHUU HpI/IéMBI JIOTUYCCKOI'0O MBINIJICHUA: BBIACIATH
XapaKTepHbIe TIPU3HAKW TOHATHH W YCTaHABIMBATH WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBCTCTBYIOIIIUC TOHATUA JJIA O6’bﬂCHeHI/ISI OTACJIBbHBIX (1)8.KTOB )41 ﬂBHeHHﬁ;

BI)I6I/IpaTI> OCHOBAaHHA U KPUTCPUH IAJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIIIECCTB 1 XUMHNYCCKUX pCaKHHﬁ;

yCTaHABJIMBATh IPUYNHHO-CIICACTBEHHBIC CBSI3U MEKIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTMYCCKUC PaCCYKACHUA (I/IHZIYKTI/IBHLIG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISIBJISTh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTPUBAEMBIX SBJICHHSIX, (OPMYIHPOBATH
BBIBOIbI U 3aKJTIOUEHUS,

INPUMCHATH B IIPOLECCC MO3HAHUA HCIIOJIB3YCMBIC B XUMHWU CHUMBOJMYCCKHC (3HaKOBI)Ie)
MOJIEJTH, TPEOOPa30BBIBATH MO/ICIbHBIC TPEICTABICHHUS — XUMUYCCKUH 3HAK (CUMBOJI) 3JICMEHTA,



XxuMuueckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEaKIMu — TMpH pPEIIeHuH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUYECKUX PEaKIIUA.

2) 0a30BbI€E HCCIIEA0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(pOpMYyTUpPOBaHHbBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
TSl POPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSTEIHHOTO TUIAHUPOBAHUS M TPOBEACHHS YUYCHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOJIOJATh 32 XOJIOM IPOIECcca, CaMOCTOSTENEHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJIETaHHON
pabore;

MpUOOpPETaTh OMBIT YYCHHUUYECKON MCCIeIOBATENbCKOW M MPOEKTHOM JesSTeNbHOCTH,
MPOSIBJISATh CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB pELICHHUsS
MPAKTUIECKHX 33J]1a4, TPUMECHECHHUIO Pa3IMYHbIX METOIOB ITO3HAHUS.

3) paGora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HHGOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTEpaTypa XHMHYECKOTO COICpKaHWs, CIpaBOYHBIE TMocoOus, pecypchl HHTepHeTa),
aHANMM3UPOBaTh HWHGOPMALIMIO Pa3NUYHBIX BUAOB H (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATH €€ TOCTOBEPHOCTH M HEMIPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3jIUYHble METOAbl MpPHU IOUCKE U O0TOOope
nH(popMannuy, HeOOXOAUMOMN IJIsl BEIOTHEHHs YI€OHBIX 3a71a4 ONPEEIEHHOTO THIIA;

MPUOOPETATh OIBIT HCIIOJIB30BAHUS WH()OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (opMy TpencTaBieHuss HHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULbL, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAy4YHBIA #A3BIK B KadecTBe CpEACTBA MpU pPadOTe € XUMHYECKOU
uH(popManuel: TPUMEHSATh MEXKIpPEeAMETHbIe ((U3MUecCKHe U MaTeMaTHU4eCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOI TEMBI B XOJI€ IUAJIOTa /WU TUCKYCCHH,
BBICKA3bIBATh HJIEH, POPMYITUPOBATH CBOU MPEJIOKECHUS OTHOCUTEIIBHO BBITOIHEHUS
MPEIIOKEHHOM 3a/1a4H;

BBICTYINAaTh C IMpPE3eHTALMell pe3yabTaToOB MO3HABATEIbHON AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOATCIIBHO WJIX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XUMHYCCKOI'O
IKCTIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHUIO CBONCTB HM3y4ae€MBIX BEIIECTB,
peanu3anuy y4eOHOTO NMpOeKTa, U (HOPMYIUPOBATH BBIBOJBI IO pe3yiabTaTaM MHpPOBEAEHHBIX
HCCIEeI0OBAaHUI MyTEM COIJIacOBaHMS MO3ULIUIN B X0€ 00CYX/I€HUs 1 OOMEHA MHEHHUSIMH.



PeryasiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA:

CaMOCTOSITEIIEHO TUIAHUPOBATh W OCYIIECTBISATH CBOIO TO3HABATCIILHYIO JIEATEIHHOCTD,
ompenensss €€ Nl W 3aJa4d, KOHTPOJMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
IIpeaJaraeMblii aaropuT™M AEMCTBUNM IPU BBINOJIHEHUHU YYEOHBIX M MCCIIEIOBATENIbCKUX 3ajad,
BBIOMpPaTh Hanbosee F(HPEKTUBHBINA CIIOCOO MX PEIICHUs C YIETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSITECIBHOCTA Ha OCHOBE CaMOaHasIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

IMpeaMeTHBIE Pe3y/IbTaThl OCBOCHHS MPOTPAMMBI [0 XMMHUHU Ha yriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero o0Iero o0pa3oBaHUs BKIIOYAOT cHenu(uueckue s ydeOHOTro mpenMera
«XUMHUsSD» Hay4dHbIC 3HAHUS, YMEHUS M CIIOCOOBI JICHCTBHI MO OCBOCHUIO, MHTEPIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUBI ICATEIBHOCTH I10 MOJYYCHUIO HOBOTO 3HAHUS U MPUMCHEHUIO
3HAaHUU B PAa3INIHBIX y‘Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX KH3HCHHBIX CHUTyalUAX,
CBSI3aHHBIX C XUMHEH. B mporpaMme 1Mo XMMHM HpPEJAMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roJiaM U3ydeHHS.

10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD) OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUI: O MECTE W 3HAYCHWH OPTaHUYECKOW XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJH B 00ECTIeUeHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
perieHn mpoOIeM IKOJIOTHUECKOM, IHEPreTUYSCKOW M THINEBON 0€30MacHOCTH, B Pa3BUTUU
MEIIUIIMHBI, CO3JaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruu, B 0OECTICUCHUU
paIMoOHATBHOTO TPUPOIOTIOIB30BaHUS, B (HOPMUPOBAHUHM MHUPOBO33PEHHUS M OOILIEH KYIbTYpHI
YeJIOBeKa, a TaKKe OHKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpee;

BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJIAralollue
MOHATHA — XUMHWUYECKHH DJIEMEHT, aToM, SAApPO M JJICKTPOHHAs 0007104YKa aTtoma, S-, p-, d-
aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHMS aTOMa, TMOPUIU3AIUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJIa, BAJCHTHOCTH, JJICKTPOOTPHIIATEIHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca, MOJIAPHBIH O00BEM, YIJIEPOJHBIA CKEJNET,
(GyHKIMOHANbHAS TPYINa, pagukai, CTPYKTypHble (Qopmyibl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), U30MEpHUsl CTPYKTYypHass W MPOCTPAHCTBEHHAs (TeOMETpHuYecKasi, ONTHUYECcKasi),
M30MEpbI, FOMOJOTHYECKUI Ps, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- M a30TCOJEpIKaLIUe
OpraHWYECKHE COEAMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoanueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUS M TMPEBPALLCHUS DSHEPrUM MPU XUMUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PCHUECKHE 3HAHWSA, JISKAIIWE B OCHOBE TOHMMAaHUS
NPUYMHHOCTY U CHCTEMHOCTH XUMHUYECKUX SIBICHHUI; NPEACTABICHUS O MEXaHU3Max
XUMUYECKUX pEaklUuid, TEPMOJUHAMMYECKMX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHWsA, O B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJICKyJaxX (MHAYKTHBHBIN U
Me3oMmepHbIid dhdexThi, opueHTanThl | 1 Il pona); dhakTomornueckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH 1 0€30MaCHOM HCIOJIb30BAaHUU BAKHEUIITNX OPraHUYECKHUX BEIIECTB B OBITY



U TPaKTHYECKOW JESITeTbHOCTH YeJOBeKa, OOIMX HAayYHBIX MPUHIUIAX XHUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEpPE IPOU3BOCTBA METAHOJIA, IEpepabOTKN HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIC MPU3HAKHU MOHATUH, YCTAaHABIUBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKHX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

MCIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYeCKUX BELIECTB;

COCTaBIISITh ypaBHEHHS XMMHUYECKUX pEaKIUid ¢ pacKpblBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUM IOCPEACTBOM COCTaBJIEHHUS  DIEKTPOHHOTO
OanaHca ATHX peakUuid, peakiuii HOHHOrO oOMeHa IyTEM COCTaBJICHHMS HX IMOJHBIX H
COKpAIIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTABJIMBATh MOJIEIM MOJEKYJ] OpraHMYeCKUX BEIIECTB Ul WJUIIOCTPALMM  HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIIICKHOCTD U3YYCHHBIX OPTaHUYECKUX
BEILECTB 10 UX COCTaBY M CTPOCHUIO K ONpPEeIEHHOMY KJIacCy/TpyIle COeAMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cuctemarndeckor HomeHkIaType (IUPAC) m mpuBoaAUTh TpUBHAIBHBIC Ha3BaHHS
JUIs  OTACNBbHBIX NPEJCTaBUTENICH OpraHMYeCKUX BEIIeCTB (ITHJEH, AaleTUJIeH, TOJYOJI,
[JIMLEPUH, S3TUICHIJINKONb, (eHos, QopMmanpaerun, aneTtanbierus, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJOTa, CTEapUHOBas, OJICMHOBAas, MaJbMUTHUHOBAs KHUCIOTHI, TJIUIHH,
aJIaHWH, MaJIbT03a, (PPYKTO3a, aHWIINH, JUBHHWII, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS OIPEACNATh BHJl XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COEJMHEHUX (KOBaJICHTHAs! U MOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBA3b);

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOKEHHUSI TEOPUH CTPOCHHUS OpPraHUYECKHX
BeuiectB A. M. bytiepoBa mist 00bsicCHEHHs] 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTL YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHHE, (PU3UUECKHE U
XMMHUYECKHE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH Pa3IUYHbBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, apOMAaTUYECKHUX YTJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETHIOB, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, IU- U MOJIUCAXapU/I0B),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIUi ¢ UCIIOJIBb30BaHUEM CTPYKTYPHBIX POpMYIT;

c(OPMHPOBAHHOCTh yMEHUS TOATBEPXKJaTh HA KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CHOCOOHOCTH OpPraHUYECKHX COEJUHEHHM OT KpaTHOCTH U THIMA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOT'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HCTOYHUKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, MpUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH U MPAKTUYECKOE NPUMEHEHHE
MIPOAYKTOB NepepadoTKH;

c(OPMHPOBAHHOCTh BJAJCHUS CHCTEMOH 3HAHMM O ECTECTBEHHO-HAYYHBIX METOHax
MO3HAHUS — HaONIOICHUH, W3MEPEHUH, MOJEIUPOBAHUHU, OKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHS IMPUMEHSATH OCHOBHBIE  OIEpPALMU  MBICIUTEIBHON
NESTENbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3eH — JJIsl U3yUECHUsI CBOMCTB BEILIECTB U XUMHUYECKUX peaKkiuii;



c(hOpMUPOBAHHOCTh YMEHUH: BBISIBIISITh B3aUMOCBSI3b XUMUYECKIX 3HAHUN C TIOHSATUSMHU U
MPEICTABICHUSIMA JIPYTHX €CTECTBEHHO-HAy4YHBIX TPEAMETOB [uii 0Oojiee OCO3HAHHOTO
MMOHMMAaHMS CYIIHOCTH MaTepUajbHOrO €JUHCTBA MHpPA, UCIIOJIb30BATh CUCTEMHbIC 3HAHUS I10
OpPraHUYECKON XUMHUU AJis1 OOBSICHEHUS M MPOTHO3UPOBAHUS SBJICHUM, UMEIONIUX €CTECTBEHHO-
Hay4HYIO IPUPOY;

c(OpPMUPOBAHHOCTh yMEHUN: MPOBOJIUTH pacu€Thl MO XUMUYECKUM (Qopmynam U
YpaBHEHUSM XUMUYECKUX PEAKIMA C UCIOJIh30BaHHUEM (DHU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapAaKTEPHU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJEHUIO XUMUYECKON (HOpPMYINbI BEIIeCTBA MO M3BECTHBIM MAaCCOBBIM JOJSM
XUMHUYECKHUX AJIEMEHTOB, MMPOAYKTaM CTOPAHMS, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AHATU3UPOBATH M OIIEHUBATH C MO3ULIUN
HKOJIOTUYECKOI 0€30MacHOCTH TMOCIEACTBUS OBITOBOM M MPOM3BOJICTBEHHOH JESATEIHLHOCTH
YeJIOBEeKa, CBS3aHHOM C TEepepabOTKON BEIIECTB, HWCIIONB30BATH IOJTYYEHHBIC 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PELICHH MPOOJIeM B CUTYaLIUsAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIHHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
9KCIIEPUMEHT (ITOJIyYE€HUE U U3YYEHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE pEaKIIUU
YIJIEBOJIOPOAOB PA3IUYHBIX KIJIACCOB M KHUCJIOPOACOAEPKAIIMX OPraHMYECKHUX BEIIECTB,
pelIeHrue HKCIEPUMEHTANIbHBIX 3a7a4 [0 pPaclo3HABAHMIO OPraHUYECKHX BEIECTB) C
coOntoeHreM TMpaBwil 0e30MacHOro oOpallleHuss C  BellecTBaMU U JIAOOpaTOPHBIM
obopynoBanueM, (QoOpMyIHpPOBaTH IENb HCCIEIOBaHUS, IMPEICTaBIATh B pa3audHONl (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOoIaTh MpaBUiIa HKOJOTHUYECKU IEJIeCO00Pa3HOTo IMOBEACHUS B OBITY U TPYIOBOM
NESATENBHOCTH B IIEJIAX COXPAHEHHUS] CBOETO 3J0POBbs, OKpPY)KAIOIIEH NPUPOJHOW Cpelspl U
JOCTHXKEHHSI €€ YCTONYHUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHMUYECKOTO JEHCTBUSI HAa KUBbIE OPTaHU3MBbI OINpPEACIEHHBIX
OPraHUYeCKUX BEUIECTB, MOHUMAas cMbICI noka3aresns [1/IK;

aHAIM3UPOBATh  IEI€COO0Pa3HOCTh  MPUMEHEHHs ~ OPraHHMYeCKHUX  BEIIeCTB B
MIPOMBIIIJICHHOCTH ¥ B OBITY C TOYKH 3PEHHSI COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANIPABICHHBIA TOUCK XHUMHYECKOMN
uH(pOpMalUd B Pa3IMYHBIX HCTOYHWKAX (HaydHas W ydyeOHO-Hay4yHas JTUTepaTypa, CpeacTBa
MaccoBoil wH(popManuu, VHTEpHET W JApyrue), KPUTHYECKH aHAJTU3UPOBATH XUMUYECCKYIO
nH(popMmanuro, nepepadaTeiBaTh €€ U MCIOIL30BaTh B COOTBETCTBUHU C IMOCTABJICHHOW Y4eOHOMU
3aJadeil.

11 KUIACC

[IpenMeTrHbie pe3ynbTaThl OCBOGHHMS Kypca «OOmass W HeopraHWuecKas XUMUS»
OTpaXaroT:

c(OpMHUPOBAHHOCTh NPEICTABICHUI: O MaTEPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y TO3HABA€MOCTH SIBIICHUW TNPHUPOJBI, O MECT€ M 3HAYEHUU XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYCHUH YCTOWYMBOTO PAa3BUTHUS, B PEUICHUU MPOOIEM ISKOIOTUIECKOH,
SHEPreTUYeCKOoW W TMHUIIeBOH 0e30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHKOB  JHEPrudM, B  OOECMNEYCHHH  PAIOHATBHOTO
MIPUPOJIOTIONB30BAHMSA, B (POPMHUPOBAHUU MUPOBO33PEHUS U OOIICH KyJIbTYPHI UEIOBEKA, a TAKKE
9KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIMOJArarouue
MOHSTHS — XUMUYECKUHN 3JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI, 3JIEKTPOHHAs 000JI04Ka aToMa, S-



, Pp-, d-aroMHBIE OpOHWTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMa, THOPHIU3aIns
aTOMHBIX OpOWTaneil, MOH, MOJEKyjJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb
OKHUCJIGHUS, XHMHYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTa/uInyeckas, BOJOpOJHAs),
KpUCTaJIJIMYECKasi pEIIETKA, XMMUYECKash pEeaklys, PacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJINTUYECKAST ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOJHBIM  IIOKAa3aTellb,
OKUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3((HEKT XMMHUECKON peakliu, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE paBHOBECUE; TEOPUUM M 3aKOHbI (TEOpPHS DIEKTPOIMTHUUYECKOM
JIycconranuy, nepuoanyeckuid 3akon .M. MeHneneeBa, 3aKOH COXpPAaHEHUS MacChl BEILECTB,
3aKOH COXPaHEHUs M MPEBPAILEHUS SHEPrUU NPU XMMHUYECKUX PEaKLUMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIMUX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SA3bIK XHUMHUH,
MHPOBO33PEHUECKUE 3HAHHWA, JIEXKAllHe B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XMMHUYECKHUX SIBJICHHUI; COBPEMEHHBIE NPEICTABICHHUS O CTPOCHHMM BELIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAaJAMOJEKYJISpPHOM YpPOBHSX; IPEACTABICHUS O MEXaHHU3Max
XUMUYECKUX pPEaklUUi, TEPMOJWHAMMUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX UX
IIPOTEKAaHUsA, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JAMCIEPCHBIX CHUCTEMAX;
(hakToNOrMuecKue CBEJICHUsI O CBOMCTBAX, COCTaBE, MOJyYEHUH U OE€30MacCHOM HCIOJIb30BaHUU
BRXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHUUYECKON MAESITENbHOCTH YellOBEKa,
OOIIMX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILUE IOHATHS IPHU ONHCAHUU HEOPraHUYECKHX
BEILECTB U UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JJII COCTaBIICHUS
¢dopMyn BeleCTB M YypaBHEHMH XWMHUECKUX PEAKIMH, CHUCTEeMAaTHUECKyI0 HOMEHKJIATYypy
(IJUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEEINIATh BAIEHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKIX
JJIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, METaJUINYECKas,
BOJIOPOJHAS ), TUIl KPUCTAJUITMUECKOHN PEIIETKY KOHKPETHOT'O BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHAYECKON CBSI3U M TUMNA KPUCTAJUIMYECKOH PeIéTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KiacCU(PULUUpPOBaTh: HEOPraHUYECKHE BEIIECTBA IO HX
COCTaBY, XUMHUYECKUE PEaKLUUU IO Pa3IMYHBIM NPU3HAKAM (YUCILY M COCTaBY pEarupyroliux
BEIIECTB, TEIJIOBOMY O3(QQEeKTy peakuuH, HW3MEHEHHIO CTEleHEeH OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTajau3aTropa U JIpYrue); cCaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHUS M
KpUTEpUH I KJIacCU(UKALIUY N3y4aeMbIX BELIECTB U XUMHUUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI DPACKpBIBaTh CMBICH Mepuoaudeckoro 3akona JI. W.
MenneneeBa U JIEMOHCTPUPOBAaTH €0  CHUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuoaos llepuommyeckon cucremsr JI.H.
MeHneneeBa, UCNONIBb3ysl MOHATUS «IHEPTreTUYECKHE YPOBHMY, «IHEPIeTHUECKUE MOTYPOBHNY,
«S-, p-, O-aToMHBIE OpOWTaNM», «OCHOBHOE M BO30YXKIEHHOE OSHEPreTHYECKHE COCTOSHUS
aToMa»; OOBSICHATb 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHUMUYECKUX 3JIEMEHTOB M HX
COEJIMHEeHUH 110 TiepuoaaM u rpynnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJeHTHbIC
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS UX AJIEKTPOHHBIX 000JI0UYEK;



c(OpMUPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMHUYECKUE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME TCHETHUYECKOW CBSA3U
M€Ky HEOPTaHMYECKUMU BEILIECTBAMMU C IIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKHUX
peaKLHii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYITHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPeCTBOM COCTABIICHUS AJIEKTPOHHOIrO OajaHca ATHX peakUui; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBICHHS HMX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHW; peakuuit
TUAPOJIN3a; PEaKINii KOMIUIEKCOOOpa3oBaHUsA (HAa TPUMEPE THUIPOKCOKOMIUIEKCOB ITMHKA W
AJTIOMHHHS);

c(OPMUPOBAHHOCTh yMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM MX DSHEPreTHYECKHUX XAPAKTEPHUCTHK, XapaKTEP H3MEHEHHS CKOPOCTH
XUMHYECKON pEeaklu B 3aBUCHMOCTH OT Pa3jIHuYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XUMHUYECKOT'O PAaBHOBECHsI TOJ] BIMSHUEM BHEIIHUX Bo3aercTBui (puniuin Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XUMUYECKUE PEAKIINHU, JIeKAIINe B OCHOBE
MPOMBIIIJICHHOTO TIONYYEHUS] CEPHOW KHUCIOTHI, aMMHaKa, OOIIHe HAayYHbIE MPUHIUIIBI
XUMUYECKUX TMPOM3BOJCTB; IEJIECOO0Pa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHMI O METO/IaX HAYYHOTO MMO3HAHUS SIBICHUN
NpUPOJbl — HAOJIOJEHUE, W3MEpPEeHHe, MOJICIUPOBAHUE, OKCIEPUMEHT (pealbHBIA U
MBICIICHHBII), UCMOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSITh ITH 3HAHHUS TPU
SKCTIIEPUMEHTAIPHOM HCCJIEIOBAHUHM BEIIECTB U I OOBSICHEHUS XHMHUYECKUX SIBICHHH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IESITEIBHOCTU YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aMMOCBS3b XUMHUECKHUX 3HAHUHN C MOHATHUSIMU U
MPEICTABICHUSIMU  IPYTHX C€CTECTBCHHO-HAYYHBIX IPEAMETOB I 0ojiee OCO3HAHHOTO
INOHUMAaHHUS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHUS TTPOBOJAUTH PACUETHI: C UCIIOJIL30BAHUEM MOHATHI «MaccoBast
JI0JIs1 BEIIECTBA B PAaCTBOPE» U «MOJIIpHAsl KOHIIEHTPALUA»; MacChl BELECTBA WK 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJHOTO M3 YUAaCTBYIOIINX B PEAKIIUU
BEIIECTB; TEIJIOBOTO 3P eKTa peakiun; 3HAYCHHUS BOJOPOTHOIO TTOKA3aTeNsl PACTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHBIO JMCCOIMAIMK; Macchl (00BbEMa, KOJWYECTBA BEIIECTBA)
MPOYKTa PEAKIMH, €CJIA OJHO U3 UCXOJHBIX BEILECTB JIaHO B BHUJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JIOJNIE PAacTBOPEHHOTO BEIIECTBA WM JaHO B HW30BITKE (MMEET MPHUMECH); TOJU
BBIXO/Ia MPOJIyKTa peakluun; 00bEMHBIX OTHOILICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO TUIAHUPOBATh M MPOBOJUTH XUMHUUYECKUU
SKCTIEPUMEHT (TIPOBEICHHUE PEAKIIMA HOHHOTO OOMEHa, TOJTBEPKICHHE KaueCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEACIICHHE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO HHANKATOPOB,
W3Y4YCHHE BIUSHUS PAa3INYHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW PEaKIUH, pEIICHHE
9KCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamib» U «HemeTtannsl») ¢ cobmtogeHneM IpaBuil
0e30macHOro oOpalleHuss C BelIeCTBaMH U JabOpaTopHBIM 000pyAoBaHHEM, (POPMYITHPOBATH
[edh HWCCICHAOBaHUS, TPEACTABIATh B PA3IMYHOM (OpME pe3ylbTaThl AIKCIICPUMEHTA,
AQHAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUI: COONIOAATH MPaBUIIa MOJIb30BAHUS XUMHYECKON MOCYA0N U
1abopaToOpHBIM 000pYIOBaHHEM, OOpaIEHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIBITOB, HKOJOIMYECKH IIeJ1eCO00pa3HOro
MOBEJACHUS B OBITY M TPYIOBOH NEATETPHOCTH B IEISIX COXPAHEHHsS] CBOETO 3JI0POBBS,
OKpYKalolllell NPUPOIHOW Cpeabl M JNOCTHXKEHUS €€ yCTOMYMBOTO pPa3BUTHS, OCO3HABATH



ONACHOCTh TOKCHYECKOI'0 JCHCTBHS HA >KUBBIE OPraHU3MBbl OINPENCIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazareis [TJIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYUIECTBIIATH II€JICHANIPABICHHBI MOMCK XUMHYECKOU
uH(pOpMalU B Pa3IMYHBIX HCTOYHWKAX (HAaydyHass M y4yeOHO-Hay4yHas JTUTEepaTypa, CpeicTBa
MaccoBor uH(popmanuu, WHTEpHET W Jpyrue), KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nH(popMalnio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTaBICHHON yueOHOU
3a/1auen.

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUH.

[IpenmMer u 3HayeHWEe OPraHUYEeCKOW XMMMHM, MPEJICTaBICHHE O MHOrooOpazuu
OpPraHMYECKHUX COCIUHCHUM.

DJEKTPOHHOE CTPOCHHE aToOMa YIJepoja: OCHOBHOE MU BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToMa yriepoja. XUMHUYecKasl CBA3b B OPraHMYECKHX COETUHEHUSX.
Tunel rubpuan3anuy aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00pa30BaHUS KOBaJIEHTHOM
cBsi3U (OOMEHHBINH U JTOHOPHO-AaKLENTOPHbIH). THUIBI IepeKphIBaHUS aTOMHBIX OpOHTaleH, 6- U
n-cBsi3u. OauHapHas, ABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€H B MOJIEKYJax
opranndeckux BeuiecTs. [loHsTHE 0 CBOOOIHOM pajnuKaie, Hykieopuiie 1 anekTpodure.

Teopust cTpoeHuss opraHudeckux coeauHeHnid A.M. bymiepoBa U COBpPEMEHHBIE
IIPENCTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHHE TEOPUU CTPOCHUSI OPraHUYECKUX COCANHEHUN.
MornexymnsipHble U CTPYKTypHBIE (Qopmyisbl. CTpyKTypHble (GOpPMYJbl pa3iU4YHBIX BHUJIOB:
pa3BépHyTas, COKpaum€HHas, CckenerHas. M3omepusa. Buael wu3omepum: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. JEKTPOHHbIE H(P(PEeKThl B MOJEKylIax OpPraHUYECKHX COCIUHEHHUH
(MHIYKTUBHBINA U ME30MEPHBIN () PEeKTHI).

[IpencraBnenue o kiaccuduKayu OpraHMIeCKUX BemecTB. [IoHATHE O PYHKIIMOHATHHON
rpynne. I'omonorus. I'omonornueckue panel. CucremaTiyeckass HOMEHKIATypa OPraHUYECKUX
coequaenuit (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX MPEACTaBUTEICH.

OcobenHoctn W KiIaccupukamus  OpraHMYEcKHX  peaknuii.  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMM B OPraHUYECKON XUMHUHU.

DKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUSl BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3liaMyu OpraHUMYECKUX BEIECTB W MaTepualaMy Ha MX OCHOBE, OIBITHI 11O MPEBPAILICHUIO
OpPraHMYeCKUX BEIIECTB IpU HarpeBaHuu (IJIaBleHHE, OOyrIMBaHWE U  TOpPEHHeE),
KOHCTPYMPOBAaHHUE MOJEJIEN MOJIEKYJI OPIraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Aunkanbl. ['omMonorudeckuil psii ankaHoB, oOmas (GopMyna, HOMEHKIATYpa U M30MEpPHUS.
IIEKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAHOB, SP -THOPHIM3AIMS aTOMHBIX
opburanei yriaepona, 6-cBsi3b. @U3MUECKUE CBOICTBA alKaHOB.

XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIUU 3aMEIICHUs, N30MEPU3AIuU, JETHIPUPOBaHMS,
LUKIW3alliY, THMpOJIN3a, KpekuHra, ropeHus. lIpeacraBieHne o0 MexaHM3Me peakIun
PaavKaNIbHOIO 3aMELICHMS.

Haxoxnenue B npupojie. CriocoObl OJTy4y€HUsI U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0Omas Gopmyina, HOMEHKIATypa U u3oMepust. OCOOEHHOCTH CTPOEHUS U
XMMHUYECKMX CBOWCTB MasbIX (IMKIJIONPOINAH, LMKIOOYyTaH) M OOBIYHBIX (IIMKIJIONEHTaH,
IUKIIOTEKCAH) IUKI0aTKaHOB. CTIOCOOBI MOTYYCHHS U IPUMEHECHNE ITUKIIOATKAHOB.



Aunkensl. 'omonoruyeckuii psj aakeHoB, oomas GopMmyna, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKEHOB, sp2-m6pnzu/13aum aTOMHBIX opOuTaneit
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMmeTrpuydeckast (Iiuc-tpanc-) usomepusi. dusznueckue
CBOMCTBA aJKEHOB. XUMHUYECKHME CBOWCTBA: PEAKUUMU IPUCOCAMHECHUS, 3aMEUIEHUA B -
MIOJIOKEHUE TPHU JBOWHOW CBA3M, NMOJMMEPHU3aLMUA U OKHCIeHHs. IIpaBuino MapkoBHMKOBA.
KauecTBenHbIe peakiiuu Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYYeHUS U IPUMEHEHUE AJIKEHOB.

Ankanuenpl.  Knaccudukamms — ankaaueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHEIE,
Kymyaupogaunvie). (OCOOCHHOCTH  DJIEKTPOHHOTO CTPOCHUS M XHMHUYECKHX CBOMCTB
CONPsHKEHHBIX NHEHOB, 1,2- m 1,4-npucoeaunenue. llonumepusanus CONpsKEHHBIX HUEHOB.
Cnoco0bl oTy4eHus: ¥ IPUMEHEHUE aIKaIUEHOB.

Anxunbl. ['oMomoruueckuii psj aakuHOB, o0IIas GopMysia, HOMEHKJIATypa U U30MEPHSI.
DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-THOpHIN3alUs aTOMHBIX
opOutaneit yriaepojga. Du3MUeCKHe CBOMCTBA aTKMHOB. XUMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEANHEHUS, TUMEPU3ALMU U TPUMEPU3ALNH, OKUCIeHNsa. KUCIOTHBIE CBOMCTBAa alKUHOB,
MMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEeHHBIE peakiy Ha TPOiHYIO CBs3b. CrocoObI
MIOJIy4YEHUS U IPUMEHEHUE aJIKUHOB.

ApomaTuueckue yriieBoAopoibl (apeHsl). 'omonornyeckuii pan apeHos, oodmas Gopmyna,
HOMEHKJIATYpa ¥ M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBl OeH307Ia.
®du3nyecKkue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja U €ro IOMOJIOTOB: peakluu
3aMelleHnss B OCH30JIbHOM KOJIBLIE U YTJIEBOJIOPOJIHOM paJMKalie, PeaklUu MPHUCOEeIUHEHMUS,
OKHCIICHHE TOMOJIOToB Oensona. [lpeacraBinenne 00 OpUEHTHPYIOUIEM JIEHCTBUN 3aMECTHUTENCH
B OCH30JIbHOM KOJIbLIE HA MpPUMEpE aJKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOMN, TUAPOKCUIBLHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHMX CBOWCTB CTHpOJA.
[Honmumepuszamus  ctupona. CHocoObl  MOJNyde€HUS U NPUMEHEHHE  apoOMaTHYECKHX
YTJI€EBOJOPOIOB.

[pupoansiii ra3. [lonyrHele HedTsHBIE ra3pl. HedTs u e€ mpoucxoxxaenue. KameHHbIH
yroiib ¥ TPONYKTHl ero mepepadorku. CriocoObl mepepadoTKu HEPTH: MEePEeroHKa, KPEKWHT
(Tepmuyeckuil, kaTanutudeckuii), pudopMunr, muponus. [IpoaykTsl nepepaboTku HEPTH, UX
MIPUMEHEHHE B TIPOMBIIIIJICHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXKIY Pa3INYHBIMU KJIACCaAaMU YIJIEBOJIOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIVIEBOAOPONOB. Peaknuu 3amelneHus
rajJloreHa Ha TUAPOKCOTPYNIy, HHUTPOTpYIIy, LUAHOTpyIlmy, amuHorpynmy. JleiictBue Ha
rajoreHIpon3BOAHBIE BOJHOIO M  CIHPTOBOrO pactBopa wi€nouu. Bsammopencrteue
JUTAJIOTEHAJIKAaHOB C MarHueM M LIMHKOM. IloHsATHE O MEeTajsloOpraHM4eCKUX COEIUHEHUSX.
Hcnonp3oBaHue rajlOreHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE U NpPU CHUHTE3€
OpPraHWYECKHUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBPALLEHUI: H3y4eHHE
(u3NyUecKux  CBOMCTB  YIJIEBOAOPOJIOB  (pacTBOPUMOCThH),  KAUECTBEHHbIX  peaKlui
YTJIEBOIOPOIOB Pa3IMYHBIX KJIAcCOB (0OeciBeYnBaHUE OPOMHOM MM MOIHOM BOJBI, pacTBOpA
IepMaHraHaTa Kajusi, B3aUMOJCIHCTBHE alEeTHWIEHa C aMMHAuHbIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)XEHHE YTIIEpoJia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
MOJTydeHHUEe ATUJICHa W H3YYEeHHE €ro CBOMCTB, O3HaKomiieHHe ¢ Koiuekiusmu «Hedtbs» u
«Yromb», ¢ oOpasnamMu IUIaCTMAcC, KaydyKOB M PE3HHBI, MOJCIUPOBAHUE MOJIEKYI
YTJI€BOJOPOAOB M rajJOr€HIIPOU3BOAHBIX YIIE€BOAOPOAOB.

Kucaopoacoaep:kamme opranHudecKue coeiMHeHUS.



[Ipenenbuble ogHOaTOMHBIE COUPTHL. CTpoeHUE MOJEKYNl (Ha TpUMEPE METaHoJa M
sta”ona). ['oMonormueckuii psi, odmas popmyiia, H30MEepHUs, HOMCHKJIATypa U KiIacCUPUKAIINA.
Ou3nyecKkue CBOMCTBA MPEIENbHBIX OIHOATOMHBIX CHHPTOB. BOIOpOAHBIE CBA3U MEXKIY
MOJIEKYJIaMH ~ CHUPTOB. XHMMHYECKHME CBOWCTBA: pEAaKUUU 3aMEIICHUs, JIeTUApPATALINH,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKUMHU KHciioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIe crnuUpThl. JleiicTBUe 3TaHONAa M METaHOJAa Ha OpPraHU3M YelIOBEeKa.
CrniocoObl NosTy4eHus: ¥ IPUMEHEHUE OJTHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3HUECKUX U XUMHUYECKHUX
CBOWCTB.

MHoOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb U TAulepuH. PU3NUecKue U XUMHUYECKHE
CBOICTBa: peakiuu 3aMEIIeHUs, B3aUMOJEWCTBHE C OPraHMYEeCKUMH W HEOPraHWYeCKUMU
KHCJIOTaMHU, KQYECTBEHHAs PEaKIMs Ha MHOTOATOMHbIE cnupThl. [IpeacraBieHune o MexaHusme
peaknuii HyKieo(IbHOTO 3amernieHus. JleiicTBre Ha opranu3M ueinoBeka. CriocoObl omydeHus
Y IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYIbI, B3aUMHOE BIUSHUE TUIPOKCOTPYIIIBI M OEH30JIBHOTO A1pa.
Ousnueckue cBoiicTBa (eHona. OcOOEHHOCTH XMMHMUYECKUX CBONCTB (eHona. KayecTBeHHbIE
peakuun Ha ¢eHon. ToxcuyHocTs ¢eHona. CrocoObl MOMydeHHs W MpUMEHeHHe (eHona.
denonpopmanbaeTUAHAS CMOJIA.

KapOoHunbHble cOeIMHEHHS — aibJETUAbl U KETOHBL. JEKTPOHHOE CTPOCHHE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psabl ambAEeTHAOB M KETOHOB, obmias ¢dopmyrna,
n30Mepus M HOMEHKIarypa. DU3NYECKHWE CBOWCTBA QIbJECTHIOB M KETOHOB. XHUMHUYECKHE
CBOICTBa aNpJErHI0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHUCIEHUE allbJeruioB,
KaueCTBEHHBbIC PEaKIUu Ha anbaeruabl. CrocoObl MONydeHUss W MPUMEHEHUE abJEeTUIOB U
KETOHOB.

OAHOOCHOBHBIE TpefesibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiarypa. DHU3HUECKHE CBOWCTBA OJHOOCHOBHBIX
MpeNeabHbIX KapOOHOBBIX KHCIOT. BoJOpoIHBIE CBS3M MEXIY MOJEKYyJIaMH KapOOHOBBIX
KHCIIOT. XMMUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA, peakuus STepuUKAINH, PEaKIUU C
y4acTHEM YTJIEBOJOPOIHOro paaukaia. OcoOeHHOCTH CBOWCTB MypaBbUHOMN KHUCIOTHL. [loHATHe
0 TIPOM3BOAHBIX KapOOHOBBIX KHUCJIOT — CIOXKHBIX dhupax. MHOTOo0Opa3ne kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEIpeaeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, NaJbMUTUHOBAS, OJICMHOBAs, JUHONE8As, JUHONEHO08as KUCIOThl. CrocoObl
MOJIyYEHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxubsie 2¢upsl. ['omonorudeckuit psa, odmas ¢popMmynna, U30Mepus U HOMEHKIATypa.
Ouznyeckue 1 XUMUYECKHE CBONCTBA: TUAPOIN3 B KUCIION U IIEIOYHON Cpeie.

XKupel. Ctpoenue, pusnyeckue u XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCIOH U
11es1o4uHoi cpene. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKALINX OCTATKH HETIPEAETbHBIX KUPHBIX
kucoT. JKupsl B mpupoze.

MpbLu1a KaKk COJIU BBICHIMX KapOOHOBBIX KUCIIOT, HX MOIOIIECE ACHCTBHUE.

OO6mas xapakTepucTuka yrieBonoB. Kiaccudukamus yriaeBogoB (MOHO-, AU- |
nojucaxapuzsl). MoHOcaxapuabl: TUIIOKO3a, (pykTo3a, rajiakrosa, pu0o3a, Ae30KcupuOo3a.
@®usznueckue CBOMCTBA W HaxoxJaeHue B mpupoge. dorocuHTe3. XHMHYECKHME CBOWMCTBA
TJIIOKO3bl:  PEaklUMh C y4acTUEM CHUPTOBBIX U QlbJETHAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCIIO0e OposkeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HaueHHe B >KU3HEIEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTo3a M JakTo3a. BoccraHaBiauBarouiye U



HEBOCCTAHABJIMBAIOIINE Jucaxapuabl. ['maponns nucaxapunoB. Haxoxzaenwe B mnpupone u
npuMmenenue. [lomucaxapuapl: Kpaxmall, INIMKOT€H M 1eiuntoio3a. CTpoeHune MakKpOMOJEKYJ
Kpaxmalia, TJIMKOTeHa M 1euntono3bl. du3nueckue CBOWCTBA Kpaxmala U LEJUTIONIO3BL
XHMMHUUYECKUE CBOMCTBA KpaxMajla: THIPOJIM3, KAaUYECTBEHHAs peakius ¢ MOAOM. XUMHUYECKUE
CBOWCTBA IIEJUTIOJIO3BI: THIPOJIH3, MOIydeHUe 3(pUpoB 1eution036l. [loHsTre 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN IIETK).

OKCHepUMEHTAJIbHbIE METOJbl MU3YyYEHHUS BELIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTh
pa3IUYHBIX CHUPTOB B BOJE, B3aUMOJEHCTBHE 3ITaHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
CupTa B ajbJeTH] Ha pacKaJI€HHONM METHOW MPOBOJIOKE, OKHCIEHHE ATHIOBOIO CIHpTa
JUXPOMATOM Kaylis (BO3MOYKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpaeTubl (¢ ruapokcuaoM quammuacepeopa(l) n ruapoxcunom meau(ll)), peakius roumnepuna
¢ ruapokcunom Meau(ll), xummueckue cBOWCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aMMO/ICHCTBHE
pactBopa TIOKO3bl ¢ ruapokcunom menu(ll), B3aumopaeiicTBue kpaxmaia ¢ HMOAOM, PEIICHUE
JKCIIEPUMEHTANBHBIX 337a4 110 TeMaM «CrupThl U GpeHomnbly, «KapooHoBbie KUCIOTHL. Cl0XKHbBIE

3hUpHD».
A30Tcoep:kalue OpraHu4yeckue coeIHHEeHHsI.
AMHHBI — OpraHM4ecKHe TMpOM3BOAHBIE amMuaka. Kiaccudukamus aMUHOB:

amudaTruyeckue U apoMaTHUECKUE; NMePBUYHbIC, BTOPUYHBIC U TpeTudHble. CTpOCHUE MOJEKYII,
obmas ¢opmyia, usomepusi, HOMEHKIaTypa U (PU3NYECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
anudaTUYeCKUX aMUHOB: OCHOBHBIC CBOWMCTBA, alKUIUPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOM KucaoTor. CoMM aIKIMJIaMMOHHS.

AHUIIMH — NPEJICTaBUTENIb aMUHOB apoMaTuieckoro psajaa. CtpoeHue aHwinHa. Bzaumuoe
BIIUSTHUE TPYIl aTOMOB B MOJIeKyjie aHmInHA. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHWIIMHA.
KauectBennbie peakruu Ha aHWiuH. CroCOOBI TOMYYCHHS] W NMPUMEHEHHUE aTu(aTHISCKHX
amuHOB. [lonmyuenue anuirMHa U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknatypa u  wuzomepus. OTaenbHble NPEACTABUTENH  O-
AMHHOKHUCJIOT: TJIMIMH, anaHuH. PU3NYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEepHBIX OPraHMYECKUX COCAMHEHUN, peakius MOIUKOHACHCAIINH,
oOpa3oBaHUe MENTHIHON CBs3U. buonornyeckoe 3HaueHHEe aMUHOKHCIOT. CHHTE3 W THIPOIH3
MENTHIOB.

benku kak npupoansie nonaumepsl. l[lepBuuHasi, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKUE CBOMCTBA OCIKOB: THIPOJH3, JICHATYpAIWsi, KAUeCTBCHHbIC PEaKIUd Ha
OenKwu.

DKCIEpUMEHTAJIbHbIE METOJIbl M3YYEHMs] BELIECTB W MX MPEBpAIICHUI: PacTBOPEHHE
OeJIKOB B BOJIE, JICHATYpAaIlHsl OCIKOB MPU HArpeBaHUU, LIBETHBIC PEAKIIMU Ha OEJIKU, pelieHue
SKCHEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOAEpKalllue OPraHUYECKUE COCIUHEHHS» U
«Pacro3HaBaHue OpraHu4eCcKuX COCIUHEHUN.

BricokoMoieKyJISIpHBIE COeTMHEHUS .

OCHOBHbIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJHUMEpPHU3AINK, CPEAHss MOJeKyisipHas macca. OCHOBHBIC
METO/bl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUH — OJIMMEPU3aLUsl U TIOJUKOHICHCALIHS.

[Honumepusie MaTepuasbl. [Tnactmaccol (monmaTHUTIEH, MOJUIPOIUJIIEH,
TTOJIMBUHUJIXJIOPUI, MTOJIUCTHPOJT, MOJIMMETHIIMETAKPHUIIAT, MOJIMKapOOHATHI,
nonvdTHWIeHTepedTanar). Y TUiau3amus 1 nepepadoTka MiIacTHKa.

DnacToMephl: HATypaJlbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.



BonokHa: HaTypanbHBIE (XJIOMOK, LIEPCTh, IIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  crenuanbHOrO  Ha3HadeHus  (TeIIOH, KeBjap, 3JIEKTPOIPOBOIAIINE
MOJIUMEPBI, OropazaaraeMple MOJIUMEPBI).

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0Opa3liaMyM IMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, KaydyKOB, pELICHHE
9KCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «Pacro3HaBaHue IIACTMAcC U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxxaenue MosiekysspHOH (pOpMyJIbl OPraHUUECKOro COEAMHEHHs 10 MACCOBBIM JI0JIIM
9JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKICHHE MOJICKYISPHOH (OpPMYJBl OpraHMYECKOTro
coeMHEHUsT 1o Macce (00BEMY) MPOMYKTOB CropaHwMs, MO KOJWYECTBY BellecTBa (Mmacce,
00BEMY) MPOAYKTOB PEAKLUHU H/UIM UCXOJHBIX BEIIECTB, YCTAHOBIECHHE CTPYKTYPHOU (hOpMYIIbI
OPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WM CIIOCOOOB TOJYYEHHS,
OIIpeIeIEHUE JI0JIU BBIXO/A MIPOAYKTA PEAKIIMU OT TEOPETUUECKHU BO3MOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peann3anus MexXnpeIMeTHBIX CBA3EH NPU M3YYEHHH OopraHudeckord xumuu B 10 kmacce
OCYILECTBIISICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak WU
MOHSTUM, IPUHATHIX B OTJEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAay4yHbIE TMOHATHUSA: SIBJICHHME, HAaydHbIM (akT, rumnoresa, TEOpHUs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKkauus, HaOJIIOACHHE, U3MEpPEHHE, SKCIIEPHUMEHT, MOJIENb,
MO/IETUPOBAHUE.

®dusuka: Martepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKHUil
YPOBEHb, BEILECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIMYMHBI,
€MHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS, Macca.

buonorus: kierka, opraHusM, 3KocucTeMa, ouocgepa, MeTabosin3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH U TeTepoTpodHBIH TUI NUTaHUS, OpokeHue, (OTOCHHTE3, JbIXaHHE, OENKH,
YTJIEBOJIbI, XKUPbI, HYKJIE€MHOBBIE KUCIOTHI, (PEPMEHTBHI.

I'eorpadusi: nosne3Hble HCKONIaeMble, TOILIIMBO.

TexHonorus: nuILEeBble TPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAHUS, MOIOILLUE CPEACTBA,
MaTepHuallbl U3 UCKYCCTBEHHBIX M CUHTETUYECKHX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX siiep. Xumuueckuil anement. M3oronsl. CTpoeHre 37€KTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTHMUECKWE YPOBHH M TOAYPOBHU. ATOMHBIE
opbutanu. Kiaccudukaims XUMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-amementsl). Pacnpenencuue
JJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. DJIEKTPOHHbIE KOH(QUIYpallMd aTOMOB 3JEMEHTOB
MEePBOr0O—4YeTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTypaIiii HOHOB. DJIEKTPOOTPUIIATEITBHOCTD.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema XuUMUYeCKuUx diemeHtoB J[.H.
MengeneeBa. CBsi3b NepHOAMYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpHEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIllaM Hu
nepuoaam. 3HaueHue nepuoauyeckoro 3akona J[.M. Menaeneena.



Xumunyeckasi cBsI3b. BHUIbI XMMHMUECKON CBSI3U: KOBAJIEHTHAsl, MOHHAs, METAJUIMUECKAs.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSI3M: OOMEHHBIM U JTOHOPHO-AKIETITOPHBIA. DHEPTHsI
1 JuiHA cBs3U. [lonspHOCTB, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBa3u. Bonoponnas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBsI3b AJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKHM CTPOCHHEM (Ha MpHUMEpPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne o0 KOMIUIEKCHBIX coeluHeHusix. CocTaB KOMIUIEKCHOIO  HMOHa:
KOMIUIEKCOOOpa3oBarTeib, JHraHAbl. 3HAuUC€HHWE KOMIUIEKCHBIX coeauHeHuil. [lonstHe o
KOOPJAMHAILMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMs. THIIBI KPUCTATNIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsitue o nucnepcHbix cucremax. Victunuble pacTBopsl. [IpencraBnenue o KOTOUIHBIX
pactBopax. CnocoObl BbIpaK€HUS KOHIEHTPAIMM DPACTBOPOB: MaccoBas [OJis BelIecTBa B
pacTBOpe, MOJsSIpHAas ~ KOHILIEHTpauus. HacpllleHHblE M HEHACBILEHHBIE  PacTBOPBI,
pactBOpuMOCTh. KprcTamioruaparsl.

Krnaccudukanyus 1 HOMEHKIaTypa HEOPraHMYECKHX BeUIeCTB. |pUBHAIbHbIE HAa3BAHUS
OTJEJIbHBIX [IPEICTABUTEIIEH HEOPraHUUECKUX BEILECTB.

Krnaccugukanms XuMu4ecKuX peakuii B HEOPraHn4ecKol U OpraHn4eckol XUMHUH. 3aKOH
COXPAaHEHMs MAacChl BELIECTB; 3aKOH COXPAHEHMs M IPEBPALICHMS SHEPIUU NP XMUMHUYECKHUX
peakmusix. TerutoBeie 23 PEeKThl XUMHUUECKUX peakunii. TepMOXUMUYECKHE YpaBHEHHUS.

CKOpOoCTh XUMUYECKOH peakinu, €€ 3aBUCUMOCTh OT Pa3InYHbIX (hakTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakiuy. Kartanus u kaTanmu3aTopsl.

OOpatumbie W  HeoOpaTHMMbBIC peaknud. XHWMHYECKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. (DakTOphl, BIMSIOIIME HA IOJOKEHUE XUMHUYECKOTO pPABHOBECHS:
TEMIEPATypa, AABICHWE U KOHILIEHTPALMM BEILECTB, YYacTBYIOIIMX B peakuuu. [Ipuniun Jle
[Tarenbe.

Dnextponutuyeckas auccouuanus. CunbHble W crnabble  AneKTpoiuThl. CTeneHb
nuccounanuu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAsl, HEHTpasbHas, Lieslo4Has. BoropoaHbii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakinu nonHoro oomeHa.

OxuCAUTENPHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHusd. OKUCIuUTeNb U
BOCCTaHOBUTENb. IIporecchl OKHMCIEHUS M BOCCTAHOBJIEHMs. BaxkHeilline OKHCIUTENH U
BOCCTaHOBUTEIH. MeTOJI 3JIEKTPOHHOTO OajaHca. DJIEKTPOJIU3 PACTBOPOB U PACILJIaBOB BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl W3YyYEHUs BEUIECTB M HX IPEBPALLEHUI: pa3jIokKEeHHE
MEepOKCHJIa BOJOpPOJAa B MPUCYTCTBUU KaTalIu3aTopa, MOJEIM KPUCTAIMUECKUX pPEIHIETOK,
MPOBEJICHUE peaKUUid HOHHOTO OOMEHa, OINpeAeNieHue Cpeabl PacTBOPOB C MOMOUIBIO
WH/IMKATOPOB, U3YUYECHUE BIMAHUS PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOW pEaKiuH U
M0JIO)KEHNE XMMHYECKOTO paBHOBECHSI.

Heopranunyeckasi xumusi.

[lonoxenne HemerauioB B Ilepuonnueckoil cucTeMe XUMHYECKHMX 3ieMeHToB JI.U.
MeHnneneeBa U OCOOCHHOCTH CTPOEHHsS HX aToMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMETaJUIOB (Ha puMepe KUCIopoa, cepbl, hocdopa u yriaepoa).

Bonopon. Ilonmydenue, gusnueckne ¥ XMMHUYECKHE CBOMCTBA: PEAKIIMU C METALIAMH U
HEMETAJIJIaMHU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['Mapuabl. TONIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, crnocoObl MOTy4eHus, pU3NUECKue M XUMHUECKUe
cBoiicTBa. ['asioreHoBOOpObl. BakHelmne KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOT€HOB.



JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI MOJTYYEHHUS TajJoreHoB. [IpuMeHeHne rajJoreHoB u
HX COCITMHECHUM.

Kucnopon, o30H. JlabopaTopHble M HPOMBIIIIEHHBIE CHOCOOBI MOJYYEHHs KHUCIOPOJa.
@dusnyeckue U XMMHYECKHE CBOMCTBA M IIPUMEHEHHME KuciopoAa M o030Ha. Okcuiel H
MIEPOKCH/IBI.

Cepa. HaxoxxaeHue B mpupoje, CIOCOObI MOJIydyeHHs, (PU3MYECKHE U XHUMHUUYECKUE
croiictBa. CepoBogopon, cynbhuasl. Oxcun cepbi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCJIOTHI U uX coiau. OCOOCHHOCTH CBOWCTB cCepHOM KHCIOTHL. I[lpumeHeHue cepbl u €€
COeIMHEHU.

A3zor. HaxoxaeHue B Tpupoje, CIOCOOBI TMONydeHUs, (U3MYecKue W XHUMHUYECKHe
cBoiicTBa. AMMHak, HATpuAbL. Oxcuasl a3ora. A30THCTass M a30THAass KHUCJIOTBI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCIOTHL. IlpuMeHeHue a30Ta M €ro CoeAMHEHHH. A30THBIE
yao0peHusl.

®ocdop. Haxoxnenune B mpupone, crnocoObl MOMy4eHHUs, (U3NYECKUE U XUMHUUYECKHE
cBoiictBa. Dochuasl u ¢ochun. Oxcuabl docdopa, ¢ochopHas kuciota U €€ CONH.
[Ipumenenue docdopa u ero coeaunennit. ocopHeie ynodpeHus.

VYraepon, HaxoxaeHue B Ipupoje. AIoTponHble Moaupukauuu. Puszndyeckue u
XMMHUYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogoMm. Okcua yraepona(ll),
okcua yriuepona(lV), yronpHass kuciora u €€ coiau. AKTUBHPOBAHHBIM yroisb, aacopOLus.
Oynnepensl, TrpadeH, yriepogHble HaHOTpYOKu. IlpuMeHeHHe TPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl NOdydeHus, (pu3ndeckue M XUMHUYECKHe
coiictBa. Oxcua kpemuusa(lV), kpeMHueBast KMCI0Ta, CUIMKATHL [I[puMeHeHne KpeMHUs U ero
coenuHeHui. CTEKIO0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenue metamioB B Ilepuoguueckoil cucteMe XMMUYECKHUX 3J1€MEHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue pru3nyeckre cBOWCTBA METAIIIOB.
[Ipumenenue MeTansoB B ObITY U TexHUKE. CIUIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUI psii  HampspkeHuidl MeTtayuioB. OOmue  crnocoObl  MOTy4YeHHS
METaJUIOB: THAPOMETAIITYPIUsl, TUPOMETAILTYPIHUs, AeKTpoMeTautyprus. Ilonsatue o koppo3uu
MeTa/u1oB. CocoOBI 3alUThl OT KOPPO3HH.

OOmas xapakrepuctuka MeTaiwioB |A-rpynnsl [lepuoauueckoil cuCTeMbl XMMHYECKHX
aneMeHTOB. Hatpwmii u kanuii: monydyenue, GuU3N4eckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

Oo6mas xapakrepuctuka MeTtauioB ||A-rpynnsl Ilepuonudeckoil cucteMbl XMMHYECKHX
3JeMEeHTOB. Maruuii M Kanplui: TMojdydeHue, (U3M4ecKkue U XMMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX CoeTUHEHNH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUs!.

AJOMUHUH: TONTy4YeHue, pU3HnuecKue M XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEILIECTBA M €ro coequHeHH. AMOTepHblE CBOWCTBa OKCHIAa M TUAPOKCHAA ATIOMHHUSA,
TUIPOKCOKOMIIJIEKCHI aJTFOMUHUS.

OOmast xapakTepucTHka MeTaioB moOouHbx mnoxarpynm (b-rpymm) Ilepuonndeckoit
CUCTEMBI XMMHYECKUX DJIEMEHTOB.

du3nyecKkue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHU. OKCHUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMAaThl, UX OKUCIUTEIbHBIE CBOWUCTBA.
[Tonyuenue u mpuMEHEHHE XpoMa.



Ou3nyecKkue M XUMHYECKHE CBOMCTBA MapraHua M €ro COeIMHEHUW. BaHeiue
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranuna(VIIl). Ilepmanranar xanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

duznyueckre U XMMUYECKHUE CBOMCTBA XKeJle3a U ero coequHeHu. OKCUabl, THAPOKCUIBI U
conu xkene3a(ll) u xxeneza(lll). IlonmyueHue u npuMeHeHHE KeJe3a U €ro CIIJIaBOB.

Du3nYeCcKre U XUMUYECKUE CBOICTBA MeaU U €€ coenruHeHui. [lomydenue u npuMeHeHue
MEIH U €€ COEUHEHHIA.

[uHk: monydeHue, GuU3NUEeCKUe U XUMHYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCH/IA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpMeHenne nuHKa 1 ero COeAMHEHUN.

DKCIEPUMEHTAJIbHbIE METOJbl H3Y4YEHUs BEIIECTB U MX MPEBpALICHUN: H3yUYCHHE
00pa3IoB HEMETaJlJIOB, TopeHue cepbl, (ocdopa, kenesa, MarHus B KHUCIOPOJE, H3yUCHUE
KoJuleKUMu «MeTamibl W CIUIaBb», B3aMMOJEHCTBUE IICIOYHBIX U IIEJIOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOXXHO HCIIOJIB30BAaHME BHUJIEOMATEPHAIIOB), B3aUMOJICUCTBHE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IIEJI0Ye, KAUeCTBEHHbIE PEAKI[MM HA HEOPraHUYECKUE aHUOHBI,
KaTHUOH BOJIOPOJia U KaTUOHBI METAJLJIOB, B3aUMOJICCTBUE TUAPOKCHIOB AIIOMUHUS U LIMHKA C
pacTBOpamMu KHCJIOT W HIEIOYEH, PEIIeHNe dKCIEPUMEHTANIBHBIX 3a/1au Mo TemMaM «l ajJoreHb»,
«Cepa u e€ coequHEeHUs», «A30T 1 pochop U uxX coeAMHEHU», «MeTauIbl TIaBHBIX HOATPYIID,
«MeTamel MOOOYHBIX MOATPYIIID.

XuMUA 4 )KU3Hb.

Ponp xumun B obecrieueHUN YCTOWYHBOTO pa3BUTHS deloBedecTBa. [IoHATHE O HAYYHBIX
MeTOAaxX T[O3HAaHUS W METOJOJIOTHM HAyyHOTO HcCcieaoBaHus. HaydyHble MOpUHIMTIBI
OpraHu3aluil XUMHUYECKOT0 MPOU3BOACTBA. [IpOMBIIITIEHHBIE CITOCOOBI MOIYYEHUS! BasKHEHIINX
BEIECTB (Ha MpUMepe MPOU3BOJCTBA AMMHAaKa, CEPHOM KHCIOTHI, MeTaHoa). [IpoMbITIeHHBIE
CIoCcOObI MOJYyYEHUsI METAJUIOB U CIIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIel cpeibl U
ero nocneactus. Posb xumun B 00ecrieyeH|H SHEPreTHIecKoi 6e30MacHOCTH.

Xumusi U 370poBbe uenioBeka. JlekapcTBeHHble cpeacTBa. llpaBuia wucnosb30BaHuUs
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTHH MEIUIIHBIL.

XuMUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBKu. Pons xuMuu B obecrieueHuu
MUIIEBON O€30TaCHOCTH.

KocmeTtnueckne u mapdromepHsie cpenctsa. bertoBas xumwms. [IpaBuna OGe3omacHOro
WCIIOJIb30BaHUs MTPETapaToB OBITOBOM XUMUU B IIOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTEIILCTBE: BAXKHEHIIINE CTPOUTEIILHBIC MaTePHAIIBI (IIEMEHT, OETOH).

XuMHsI B CETBCKOM X03siiicTBe. OpraHudecKue 1 MUHEPAIbHBIC YIOOpECHHMS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, Kepamuka. MaTtepuanbl
TU1s1 DJIeKTpoHukH. HaHnoTexHomorum.

Pacuérnble 3aaumn.

Pacuérel: Macchl BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00hEMY OJTHOTO U3 YJaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00BEMA, KOJINYECTBA
BEIECTBA) MPOJYKTOB PEaKIMU, €CIH OJHO U3 BEIIeCTB HMMEeT MPHUMECH, Macchl (00béMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIMU, €CIU OJIHO M3 BEIICCTB JaHO B BUJE PacTBOpa C
onpeAeI€HHON MacCOBOM JI0JI€d pPacTBOPEHHOIO BENIECTBA, MAaCCOBOM JOJM M MOJIAPHOU
KOHIIGHTPALlUM BEIIECTBA B PACTBOPE, JOJIM BbIXOJa MPOAYKTAa PEAKIHMH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.



Peanmu3zanus MeXMpeAMETHBIX CBs3€H MPH U3ydeHHH OOIIEH M HeOpraHWYeCKOW XMMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK ¥ MOHATUH, IPUHATHIX B OTJIEIBHBIX IPEIMETaX eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHS: SIBJICHHUE, HAYYHBIM (akT, TUIoTe3a, Teopus,
3aKOH, aHajHh3, CHHTe3, KiIacCupUKAIMi, TMEPUOJAUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICITb, MOJICTTHPOBAHNE.

@dwuszuka: Marepusi, MHKPOMHUpP, MaKpOMHUpP, aToOM, DJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIBI, PaTUOAKTHBHOCTh, MOJIEKYJIA, SHEPreTHYCCKUH YPOBEHbB, BEIIECTBO, TEJO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, WACAJIbHBIA Ta3, (U3MUECKUE BEIMYUHBI, CIUHUIIBI
U3MEpPEHHUs1, CKOPOCTh, IHEPTHUs, Macca.

buonorusa: xkneTka, opraHm3M, OdKocucTeMa, Owuocdepa, MeTaboIM3M, MakKpo- |
MHUKPODJIEMEHTBI, OENKH, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (PEPMEHTHI, TOPMOHBI,
KPYTroBOpOT BE€UICCTB U IIOTOK SHCPIrur B 9KOCUCTEMAX.

I'eorpadwsi: MUHEpaIIbI, TOPHBIC TOPOIBI, TIOJIE3HBIC HCKOTIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHonorusa: xumMudeckas OPOMBIINIJICHHOCTb, MCTAJUIYPTHA, CTPOUTCIBHBIC MAaTCPUAJILI,
CEJIbCKOXO3SMCTBEHHOE TPOW3BOJICTBO, THINEBAas IMPOMBIILIICHHOCTh, (apMareBTHIecKas
MPOMBIIIJICHHOCTD, TIPOM3BOJICTBO KOCMETUYECKHUX Ipernaparos, TIPOM3BOJICTBO
KOHCTPYKIIHOHHBIX MAaTCPUAJIOB, JICKTPOHHAA MPOMBIIIJICHHOCTH, HAHOTCXHOJIOTHUH.

Yuer paboyeil nporpaMMbl BOCIIMTAHUS

Peanuzanusa BocuTaTeILHOTO MMOTCHIIMAJIAa YPOKOB XUMUU IMPCAYCMATPUBACT:

1. MakcuManbHOE HCIIOIB30BAHUE BOCIHUTATEIIHHBIX BO3MOXHOCTEH COJEpKaHHUS Y4eOHOTO
npeaMera «XuMus» A GopMHUpPOBaHHS y OOYYArOMIMXCS POCCUHUCKHUX TPATUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX M COIMOKYJIbTYPHBIX IIEHHOCTEH, POCCHIMCKOTO HCTOPUUECKOTO
CO3HaHUS HA OCHOBE HCTOPUYECKOTO TMPOCBEIICHHUS; TMOAOOP COOTBETCTBYIOIIETO
COJIEp)KaHUs YPOKOB, 3aJlaHUi, BCIIOMOTATEJIbHBIX MAaTEepUajioB, MPOOJIEMHBIX CHTYaIlUH
TUTSE 0OCYXKIICHUI;

2. BxirodyeHue IeNeBbIX OPUEHTHUPOB PE3YNbTATOB BOCHHUTAHHUSA, WX Y4YET B OMpEICICHUU
BOCIIUTATEIBHBIX 33/1a9 YPOKOB, 3aHITHH;

3. Bxirodyenwe B coaepkKaHHE YpPOKOB MPA3IHUYHBIX U MAMSITHBIX AT B COOTBETCTBHH C
KaJIeHAapHbIM IIJIAHOM BOCIUTATEIbHOU pabOThI;

4. BpIOOp METOMOB, METOJIUK, TEXHOJOTUH, OKa3bIBAIOIINX BOCIUTATEIIFHOE BO3JECHCTBHE HA
JUYHOCTh B COOTBETCTBUM C BOCIIUTATEIBHBIM HAEAJTIOM, LIEJBIO U 33a/layaMU BOCIIUTAHUSA,
1I€TIEBBIMU OPUEHTHUPAMU PE3YJIbTATOB BOCIIUTAHMUSI;

5. IlpuBnedeHrne BHUMaHHUS OOYYAIOIIMXCS K IEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha ypOKax
MPEAMETOB, SBICHUA M COOBITUH, WHUIIMHUPOBAHHUE OOCYKICHHM, BBICKA3bIBAHHI CBOETO
MHEHHUSI, BEIPAOOTKH CBOETO JMYHOCTHOTO OTHOIICHUS K H3y9acMbIM COOBITHSIM, SIBIICHUSM,
JIULaM;

6. IlpumeHeHWe WHTEPaKTUBHBIX (opM  y4eOHOW pabOTBI —  HMHTEIUICKTYaJIbHBIX,
CTUMYJIUPYIOUIMX MO3HABATEIbHYI0 MOTUBAIMIO, UTPOBBIX METOAMK, AUCKYCCHUH, AAOIINX
BO3MOYXHOCTh MTPHOOPECTH ONBIT BEACHHUS KOHCTPYKTUBHOTO JAHMANIOTa; TPYIIOBOM paboTHl,
KOTOpasi YYUT CTPOUTH OTHOIICHUS U JIEUCTBOBATh B KOMAaHE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBILUICHUS;

7. TloOyxnenne oOy4aromMUXCs COOJIOAaTh HOPMBI TIOBEJEHHWS, IpaBUiIa OOIICHHS CO
CBEPCTHHKAMH M TIEJaroTMYECKUMH pPa0OTHHKAMH, COOTBETCTBYIOIIME Ykiany MBOY



«Kapnoropckast CHI  Nell8», ycraHOBIeHHE U TOIJAEPXKKY J00OpOXKeIaTebHON
aTMOC(EpHI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
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| NMporpaMmsl 0 e padoThl e padoThbI
e pecypchl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHM4YecKON XMMHUHU

11

IIpeamer
OpraHUu4eCKOu
xumuu. Teopus
CTPOECHUS
OpPraHNYECKHUX
coenuHeHuit A. M.
byrneposa

Hroro no pazneny

Pasnen 2. YrieBonopoasl

2.1

[IpenenbHbie
YIJIEBOJAOPOIBI —
aITKaHbI,
LIUKJI0AJIKaHBI

2.2

Henpenensabie
YTJIEBOJAOPO/IBI:
aIIKEHBI, aJIKaJINCHBI,
ATKUHBI

14

2.3

ApomaTtuueckue
YTJIEBOAOPOABI
(apensr)

2.4

[Ipuponuseie
HMCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepadboTka

2.5

l"anorennpou3BoiHbIE
YIJIEBOIOPOAOB

Hroro no pasaciny

35

Paznen 3. Kuciiopoacoaep:kamue opraHnyecKue coeinHeHust

3.1

Crouptel. Genon

11

3.2

KapGonuibHbie
COCTMHEHUSI:
QJBJICTUJIBI U KETOHBI.

21




Kap6oHoBsie
KUCIOTHI. CIIOKHBIE
a¢upsl. Kupbt

3.3 VrneBoabl 9 1

Hroro no paszneny 41

Pasnen 4. Azorconepxaiiue opranudeckue coelMHeHUus

AMUHEBL.
4.1 AMUWHOKHUCIIOTEL. 12 1
benkn
Hroro no pazaeny 12

Pa3pnen 5. BoicokomosieKy IsipHbIe COCAUHECHUS

51 BricokomMonekysipHbI 6
' € COCIMHECHHUS
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO 102 3
YACOB I10 [TPOI'PAMME




11 KUIIACC

Kosn4vecTBo 4acoB JIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3esioB U TeM Kontpoabubie  IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMsl padoThI padoThsI
pecypcbl
Pa3znen 1. TeopeTuueckne 0OCHOBbBI XUMHH
CrpoeHnue aToMma.
[Tepuognueckuit
3aKOH U
[Tepuonnueckas
1.1 proa 9
cuctema
XUMUYECKUX
anemeHToB /l. W.
Menneneesa
Crpoenue
BEIIECTBA.
1.2 . 11 1
Mmuoroo6pasue
BEILIECTB
XuMHUYeCcKHe
1.3 19 1 3
peakIu
Uroro mo pazneny 39
Paznen 2. Heopranuveckasi Xumust
2.1 HemeTramisl 31
2.2 Mertanbl 23
Hroro mo pazaeny 54
Paszgen 3. XuMus u :Ku3Hb
MeTtonasl
MO3HAHUS B
3.1 9
XUMHH. XUMUS 1
AKU3Hb
Hroro no pazaeny 9
OBIIEE
KOJIMYECTBO YACOB 102 4 8

I10 ITIPOTPAMME




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpeaMer 1 3HaUYECHHE OPraHUYECKON
XUMUH, TIPeICTaBIeHNEe 0 MHOT000pa3uu
OPraHUYECKUX COCTUHCHUMN

DNEeKTPOHHOE CTPOCHHE aTOMa yriiepo/ia
(ocHOBHOE U BO30YKIIEHHOE COCTOSIHUSA).
BasienTHbIE BOBMOXXHOCTH aTOMa yriiepo/ia

XuMHUECKas CBSI3b B OPraHUUECKUX
COCTUHEHUX. MexaHU3MBbl 00pa30BaHHUS
KOBAJIEHTHOM CBSI3U, CIOCOOBI pa3pbiBa
CBsI3EH

Teopust CTpoeHHS OPraHUYECKIX
coequHeHuil A. M. bytieposa

Bunbr nzomepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKThl B MOJIEKYJIaX OPraHuYeCKUX
COEIMHEHUH

[IpeacraBnenue o kiaccuGUKaLUU U
cucremaruueckas HomeHkiatypa (IUPAC)
OpraHMYECKHX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




CucreMmarusanys U 00001eHre 3HAHUI 110
TEME

AJNKaHBI: TOMOJIOTHYECKHIA Psijl, 001mas
dbopMyna, HOMEHKIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

duznyeckre 1 XUMUYECKHE CBOIICTBA
aJIKaHOB

11

HaxoxneHue ankaHoB B IPUPO/IE.
CrniocoOblI Mosty4eHus: U IpUMEHEHUe
AJIKaHOB

12

Huknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MIOJTy9YEHUs ¥ IPIMEHEHHE

13

Pemenne pacy€THbIX 3a1a4 HA
ompesiesieHue MOJIEKYISIPHON (hOPMYIIbI
OpPraHWYECKOr0 BEIIECTBA 10 MaCCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOAAIINX B €ro
cocrtaB. CucTeMaTu3anys U 0000IICHHE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHUECKHIA psijl, 001as
dbopMyina, HOMEHKIIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHAs ¥ UC-TPAHC-H30MEPHS
AIIKEHOB

15

®u3znuecKue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA




CrniocoOblI MosTy4eHus: U IpUMEHEHUe

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 o Teme

17 "ITosmyueHue 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemienue pacu€THbIx 3a1a4 Ha

18 OTIpeieJIeHNE MOJICKYIISIPHOI (popMyIIBI
OpraHMYECKOro BELIECTBA
AJnKaueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBAaHHbIE.
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoOb! nostyyeHus 1 IpUMEHEHNE
aJIKaJNEeHOB
AJKWHBI: TOMOJIOTHYECKHHA Psifl, 001as

29 (bopmyna, HOMEHKIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
(bu3uYecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoOb! nostyueHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewenue 3aga4: pac4€Tsl 10 YpaBHEHHUIO
XUMHYECKOW pEaKLnn

97 Cucremaruzanus 1 00001IeHHE 3HAHUN IO
TeMe

28 ApEeHbI: TOMOJIOTUYECKUH I, o01Iast




dbopmysa, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U TOIyoJa, NX (U3HUYECKUE
CBOICTBa

XnMHU4JecKre CBOHCTBa ApPCHOB: PCAKIIMHU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKHX CBOMCTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 ofpeieJIeHue MOJIEKYIIIpHOI (popMyIIbI
OpraHNYecKoro BelIecTBa

33 CrniocoOblI osty4eHus: U IpUMeHEeHue
apeHoB

34 ['eHeTnyeckas CBSA3b MEXAY Pa3TUIHBIMU
KJIacCaMU YTJIEBOJIOPOIOB
PacuéTel 0 ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremarusaiust 1 00001IeHNEe
3HaHUI O TeEME

36 [Tpuponusiii ra3. [lomyTHble HEQTSIHBIE
rasbl

37 KameHHBIi yroaps 1 IpOAgyKThI €ro
nepepaboTKu
Hed b 1 criocoOsl e€ nmepepaboTKy.

38 [TpuMeHeHre IPOAYKTOB IIepepadboTKH

He(TH




39

['eHeTHYECKas CBA3b MEXKTY Pa3IUIHBIMHU
KJIaCCaMH YTJIEBOI0PO/IOB

40

["aoreHonpon3BOIHbIE YTIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHus rajoreHa

41

JleiicTBuE 1IEI0OUECH Ha
rajJjoreHnpoun3BoiHbIe. B3anmonaencTeue
JIATAJIOT€HAJIKAHOB C MAarHUEM U [IMHKOM

42

Cucrematu3zaniys 1 0000IIeHIE 3HAHUN TIO
pazgeny "YrieBoaopoasl"

43

KonTponbHas pabota no teme
"Vranesonopozas"

44

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psijt, o0mas hopmyina,
CTPOCHHUE MOJIEKYII, H30MEPHSI,
HOMEHKJIaTypa, Kiaccuuranms,
buznueckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEIeIbHBIX
OJTHOATOMHBIX CITUPTOB

46

CriocoObI mosTydeHust 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie a3¢upbl: HOMEHKIATypa U
HU30MepHs, 0OCOOCHHOCTH (QU3UUECKUX U
XUMHUYECKUX CBOWCTB

48

MHOroatoMHble CIUPTHI: ITHUIICHTIIUKOJIb U
TJIMLEPUH, UX QU3NYECKUE U XUMHYECKHe
CBOHCTBA

49

CrniocoOblI Mosty4eHus: U IpUMeHEeHUe




MHOI'0aTOMHBIX CIIUPTOB

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMudeckue cBoiicTBa (heHoa

59 CrniocoObI MosTy4eHus: U IpUMeHEHUe
dbenomna
[Tpaktuueckas padora Ne 2. Pemenue

53 HKCMIEPUMEHTATBHBIX 33134 0 TEME
"CrupThl ¥ peHoITb"

54 Cucrematu3zaniys U 00001IeHNE 3HAHUN IO
TeMe
AJBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHMILHOM TPYIIIBL;
FOMOJIOTHYECKHE Psijibl, 001mas hopmyia,
WU30MEpHsI © HOMEHKJIATypa

56 ABIETUIBI U KETOHBI: (PU3NYECKUE
CBOICTBa; peakluy MPUCOEAUHEHUS

57 Peakuuu oxucieHus U KayeCTBEHHbIE
PEeaKIUU aJTbJICTHIOB M KETOHOB

58 CriocoObI MOTy4eHUs adbACTHIOB U
KETOHOB
OaHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE

59 KHUCJIOTbI, 0OCOOEHHOCTU CTPOEHUS X
MOJIEKYJT

60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOIMCTBa

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

OCcoOEHHOCTH CBOMCTB MypaBbHHOM
KHUCI0Thl. MHOr0OOpa3ue kapOoOHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEACIBHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BoICIIUX
KapOOHOBBIX KHUCIIOT

64

Ilonsatue o ITPOU3BOAHBIX Kap60HOBBIX
KHCJIOT

65

CrniocoObl osty4eHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHble 3(pUpbl: TOMOJIOTUYECKUN DAL,
oOmras hopMmyna, U3oMepusi u
HOMEHKJIaTypa

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3pHUpoB

68

Pemenue pacuéTHbIX 3a7a4: 10 YpaBHEHUIO
XUMHUYECKON peaKlny, Ha OIpeesIeHUE
MOJIEKYJISIPHOM (HOPMYIIBI OPTaHUIECKOTO
BELIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
9KCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"Kap6onossie kucnotbl. Cioxubie 3pups"

70

XKupsr: ctpoenue, pu3NUECKUE U
XUMHUYECKHE CBONCTBA (THAPOIIH3)

71

OCcoOEHHOCTH CBOMCTB JKUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




JKUPHBIX KUCTOT. JKUphI B ipupoe

Mpbiia Kak COJIM BBICIIIAX KapOOHOBBIX
KHCJIOT, UX MOIoIlee AecTrue. Ilonsatue o

72 CHHTETHUYECKHUX MOIOIIUX CPEACTBAX
(CMC)
['eHeTHYECKas CBSA3h YIIICBOIOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPraHUICCKIX
BEIIICCTB

74 Pacu€Thl Mo ypaBHEHUSM XUMUYECKUX
peakuui

75 CuctemaTtuzanus 1 00001IeHNEe 3HAHHM 110
TeMe
OOmras xapakTepHCTHKA YTICBOJIOB U

76 KJ1accuuKaus yriieBoaoB (MOHO-, TH- U
MOJIMCaXapuIbl)

77 Monocaxapuasl: pusnyeckue cBoicTBa U
HAXOXICHHUE B TIPUPOJIC

78 [TpumMeHeHne TIIKO3bI, €€ 3HAUCHHE B
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxaeHnue B npupojie u
NPUMEHEHHE JHCAXapUIOB
[Tonucaxapuapl: CTpOSHHE MAaKPOMOJIEKYI,

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a1a4 Ha

OMNpeaACJICHNUEC JOJH BbIXOAa IIPOAYKTA




p€akuuu OT TCOPETHIYECKU BO3ZMOKHOI'O

83

CucreMmarusaims 1 0000IeHre 3HAHUHN T10
pazneny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxkaiiye opraHu4ecKue
coenuHeHusa"

85

AMUHBL: KTaccu(pUKaAIMs, CTPOCHHUE
MoJIeKy1, oOmiast popmyna, nzomepus,
HOMEHKJIaTypa U (pu3nvecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

88

CriocoObI MosTyueHus ¥ IPUMEHEHUE
anudaTHIECKUX AMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa U
u3zomepusi, husnyeckre CBOMCTRA.
OtnenbHbIE MPEICTABUTENH O
AMUHOKHCIIOT

90

XUMHYECKHE CBONCTBA aMHUHOKUCIIOT, UX
OMOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 MENTUI0B

91

benku kak npupoIHbIe OIUMEDBI;
CTPYKTYpBbI O€IKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCIHNHCHMUS. HYKJ'ICI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U Ouosorunyeckas POJIb




94

[TpakTrueckas padota Ne 4. Perenue
SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"A3oTCcoaepKaliie OpraHu4ecKue
coennHeHus"

95

[TpakTuueckas padorta Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/Ja4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

96

KonTponbHas pabota mo Teme
"A3oTcoAepKaliiue OpraHuueCcKue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUN 1
METOAbI UX CUHTC3a —II0JIMMEPpHU3ald U
INOJIMKOHACHCA A

98

[Tnactmaccel. YTuin3anus U nepepadoTka
IUIaCTUKA

99

OnacToMepsl: HATypalbHbINA
CHUHTETHYECKUE KaydyKu. Pe3una

100

BonoxkHna: HaTypasibHbIE, ICKYCCTBEHHBIE,
cunrernyeckue. [lonumepsl cnenuaabHOTO
HA3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TeMe
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"

102

O060011eH1e U CUCTeMaTH3alIus
M3YYEHHOTO MaTepuaa 1o TemMe
"BricOKOMOIEKYISIpHBIE COEIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX Si7Iep. XUMUYECKHMA 1
anemMeHT. M30Tomnsl
5 CTpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIIa
3 Knaccudukanuss XuMrUaecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTBI)
4 Pacripenienenue 37€KTpOHOB 110 ATOMHBIM 1
opOuTaIAM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) AJIIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DIEeKTPOOTPULIATETbHOCTh
Ilepnonnueckuii 3akoH u [lepuonnueckas
7 cucTemMa XuMudeckux aneMeHnToB Jl. U. 1
Menneneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMHUYECKHUX AJIEMEHTOB M 00pazyeMbIX UMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO PYIIaM U
nepuogam
9 CucreMatuzanys U 0000IeHHUE 3HAHUI 110 1




TEMC

10

Buasr xumudeckor cBI3u. MeXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexmoneKynsipHbie
B3aHMMOJICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

HpeZ[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemmecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS. THIIBI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBILIECHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatet

16

CriocoObI BEIpaXEHUSI KOHIIEHTPAITUH
pacTBOpOB

17

Pemnrenne 3aa4 ¢ MCIIOIb30BAHUEM ITOHITHI
"MaccoBas 107151 paCTBOPEHHOTO BellecTna',
"MoJIsIpHast KOHIIEHTparus "

18

Knaccudukanus m HoMeHKIaTypa
HEOPraHUYEeCKUX BELIECTB

19

CucreMatuzanys U 0000IeHNE 3HAHUI 110
TEME




20

KontponbHas pabota mo temam "CTpoeHue
atoma. [leproanueckuii 3aKOH U
[lepuoamueckas cucTeMa XUMUIECKUX
anemeHnToB /. 1. Menneneesa", "CtpoeHue
BemecTBa. MHOrooOpasue BeriecTs"

21

Knaccudukamnus XuMruaecKux peakiiiii B
HEOPraHUYECKOW U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMS] SHEPTUU IpU
XUMUYECKUX PEAKIUAX

22

TemnoBsie 3 PEKTH XUMHUYECKUX PEAKITHI.
TepMOXUMHUYECKUE YPaBHEHUS

23

Brruncienus no YPaBHCHUSAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XUMHUYECKOH peakiinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u karaimn3atopsl

25

I'omorennsie u FETCPOrcHHBIC pCAKINN

26

[Tpaktrueckas padorta Ne 1 mo teme
"BnustHue pa3nudHbIX PaKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHUH.
XUMHYEeCKOe paBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3nuYHBIX (PaKTOPOB HA
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

OnekTponutudeckas qucconuanus. CHUIbHbIE
U ciabbie AMeKTPoauThl. CTeneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bomopoansiii mokaszatens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax AMEKTPOIUTOB
[Tpaktudeckas padora Ne 3 o Teme

32 "XUMUYECKUE peakIi B pacTBOpax
AIIEKTPOJINTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaxkHeWrie OKUCIUTETN 1
BOCCTaHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
Oananca

35 DNEeKTpOIN3 PacTBOPOB U PACILUIaBOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3amay pa3auvHBIX THIIOB

38 Cucrematu3zanus 1 06001IeHNE 3HAHUM 110
teme "Xumuueckue peakuuu'

39 KonTtponbHas paboTa nmo Teme "XumMuieckue
peakuun"
[Tonoxenune Hemerauios B [lepuoandeckoit

40 CHUCTEME XUMUYECKHUX dieMeHTOB J]. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAJIOB

41 ANOTpONUs HEMETAIIOB (Ha IpUMepe

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHUYECKHE CBOMCTBA. [ MapH bl
["aymoreHbl: HaX0X/I€HUE B IPUPOJIE, CIIOCOOBI

43 NOJIy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa
l"anorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICOACPIKAIINE COSTUHECHUS
raJIor€HOB
JlabopaTopHble U TPOMBIIIIIEHHBIE CTIOCOObI

45 MoJTy4eHus rasioreHoB. [I[puMenenue
rajoreHOB U UX COCIMHEHUI
[Tpaktuueckas pabora Ne 4. Pemenue

46 HKCIIEPUMEHTATBHBIX 33734 M0 TEME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MPOMBINIICHHBIE CTIOCOOBI TIOTYICHHSI,
¢du3nueckue U Xumuueckue cBoiicrsa. O30H.
[TpumMeHeHne KUCIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1au pa3audHbIX TUIIOB
Cepa: HaxXoX/A€HUE B IPUPOJIE, CIIOCOObI

50 MoTy4eHus1, GU3MIECKUE U XUMHUYECKHE
CBOICTBA

51 CepoBoaopon, cyab(uast

59 Kucnoponcoznepxaiiue COeJUHEHUS CEPBL.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [Tpaktrueckas padota Ne 5. Permenue

SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XXJCHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa. AMMUAK, HUTPUIBI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COeAMHEHUH.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHUs!, PU3MUCCKUE U XUMHUYECKHE
cBoiictBa. ®ocdunbl u pochun

58 Oxcunst pocdopa, hocopcoaepxkarnime
KuCJIOThL. Conu hochOpHON KUCIOTHI

59 [Tpumenenue dhocdopa u ero coenMHEHUIA.
dochopHbIe yIOOpeHHS
[Tpaktuueckas padora Ne 6. Perenue

60 AKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaXoXKACHUE B IPUPO/IE,

61 aJJIOTPONHbIE MOU(DUKALUH; PU3HUECKUE U
XUMHUYECKHUE CBOICTBA, IPUMEHECHHE

62 Oxcupn yriepoaa(ll), oxkcun yraepoga(lV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuuii: HaxoxieHue B pUpoJie, CrocoObI

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekI1o, ero noyxy4eHue, BUAbl CTEKIIa

67 Pemenwue 3a1ay pa3nuyHbIX TUIIOB

68 CucreMatuzanys U 0000IeHHNE 3HAHUI 110
teme "Hemerambr"

69 KonTponbhas pabora o teme "Hemeramibr"

70 AHanus pe3yinbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHS OIMIMOOK
ITosoxenune mMeramios B [lepuoguyeckoin

71 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJIOB

79 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 Crnassl MeTaiioB. Kopposus MetanioB

74 Pemenue 3a1ay pa3auvHBIX THIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as xapakTepucTuka MetamioB 1A-
rpynnsl [leproandeckoit cuctemsl

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOIICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHUMN

77 O6mras xapakrepuctuka metamion lIA-

rpynnsl [leproandeckoit cuctemsl




XAMHYECKHUX 3JIEMEHTOB. Marauii u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHUN: ony4YeHue, Gu3nueckue u
XUMUYECKHAE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCU/IA AJTFOMUHUS,
I'MJIPOKCOKOMIUIEKCHI ATTFOMUHHUSA, UX
IIPUMEHEHNE

81

Pemienue 3aa4 pa3In4HbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
HKCIIEPUMEHTAJIBHBIX 33]a4 10 TEME
"Mertasuisl TJIaBHBIX OArpymm"

83

OO6m1as xapakTepUCTUKa METAJIOB
no6ounbIX noarpynn (b-rpymm)
[lepnonyueckon cuCcTeMbl XUMHUYECKUX
AIIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
Y €r0 COEIMHEHHI, NX PUMEHEHHE

85

Baxxneliime coenMHeHNs MapraHiia.
[lepmanTraHaT Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

dusnyeckre U XUMHUUECKUE CBOMCTBA JKejle3a
u ero coeauneHun. llonyuenue u
MIPUMEHEHHUE CIIABOB Keje3a

87

dusnyeckre U XUMHUYECKHE CBOUCTBA MEIU U




e€ COeIMHECHMI, UX TPUMEHEHNE

dusnyeckre U XMMHUYECKHE CBOUCTBA [IMHKA

88 U €T0 COCTUHEHUH, UX IPIMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[TpaxkTrueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33134 10 TeMe
"MeTauisl TOOOYHBIX TTOATpyI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHe U CUCTeMAaTU3alHs U3YYEHHOTO
Marepuana no reme "Metamibr"

92 KonTponbnas pabora o teme "MeTtamist"”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKIHS OIMIHOOK
Posb xumMuu B 00ecrieyeHu yCTOHYHBOTO

94 pa3Butus yenoneuecTna. [lonarue o
Hay4YHBIX METOJAaX UCCIIEI0BAaHUS BELIECTB
HayuHble npUHIMITBI OpraHU3auu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpomblinuieHHbIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIINX BEIIESCTB

9% XHUMHYECKOE 3arpsI3HEHNE OKPYKaoIen
Cpelbl U €ro NOCIeICTBUS

97 XWUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumust numy. Poiab xumMun B obecrieyeHun
MUIIEeBON 0€30MacHOCTH

99 KocmeTrnueckue u nappromepHbie cpecTsa.

briToBas xumusa




Xumus B CTPOUTENLCTBE. BaxkHelime

100 CTPOHTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepUaIbl
101 XWUMHS B CEITBCKOM XO35HCTBE. 1
OpraHuueckue 1 MUHEepaJIbHbIe y00peHHs
102 CucreMaruzanys 1 0000IIeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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