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MHNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpaMmMa 1o XWMMUU Ha YPOBHE CpeaHero oomero o0Opa3oBaHUS
paszpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3zoBaHuU
B Poccuiickoii ®enepanum», TpeOOBaHUNH K pe3yibTaraM OCBOSHUS (eaepalbHON
oOpa3oBaTenpHOM  mporpaMmbl  cpemHero  obmero  obpaszoBanus(®@OIl  COO),
npenacraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpazoBarenbHOM cranaapte COO, c
yuérom Konnenuuu mnpenojgaBaHusi yuyeOHOro ImpeaMera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusx Poccuiickoii @expepanuu, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpaMMbl, U OCHOBHBIX MoOkeHUM «CTpareruu pa3BUThs BocnuTaHus B Poccuiickoi
®enepanun Ha iepuoa 10 2025 rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).
XuMusi Ha ypoBHE YriyOJIEHHOrO HM3y4eHHs 3aHUMAaeT BaXXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAYYHOTO oOpa3oBanus ydamuxcs 10—11 kmaccoB. M3yuenue mpemmera,
peamu3zyemoe B ycioBUsX auddepeHnnpoBaHHOrO, MpOoGUIBHOTO O0ydYeHHs, TPU3BAHO
obecrneunTh 0011e00pa30BaTENbHYIO U OOLIEKYIFTYPHYIO OJTOTOBKY BBITYCKHUKOB LITKOJIBI,
HEOOXOaUMYIO JJI aJanTaluyd UX K ObICTPO MEHSIIOIIMMCS YCJIOBUSM JKU3HH B COLIUYME, a
TaKXKe JJISl MPOJOJDKEHUsT 00ydeHHsI B OpraHu3anusiax MpoecCHOHAIBLHOrO 00pa3oBaHus, B
KOTOPBIX XUMHS SIBIISICTCS OJTHOU U3 MPUOPUTETHBIX JUCIUILINH.
B mporpamMMe mo XuMuM Ha3HaueHUE MpeaMeTa «XHUMHsD TMOJIy4yaeT MOAPOOHYIO
UHTEPIIPETALMIO B COOTBETCTBHM € OCHOBomojararomumu nojoxenusmu OI'oC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JieH, COAEpX aHHs, Pe3yJbTaToB O0y4deHHs U TpeOOoBaHUM K
YPOBHIO MOJTOTOBKHM BBIMYCKHUKOB. CBHJIETEIBCTBOM TOMY SIBISIIOTCA  CIIEAYIOIINE
BBITIONTHSIEMBIE TTPOTPAMMOi 0 XUMHUU (DYHKIIUU:
¢ UH()OPMAITMOHHO-METOANYECKAs], peanu3alnus KOTOpoil obecreunmBaeT MOIy4YeHHE
MPEJCTaBICHUS O LEIAX, COepKaHUM, 001Iel cTparernn oOydeHus, BOCHUTAHUS U
pa3BUTHUg OOYy4aloOUIMXCA CpEACTBAMH TpeaMeTa, H3yd4aeMoro B  paMKax
KOHKPETHOTO MPO(uIIs;
® OpraHU3allMOHHO-TIJIAHUPYIOIIasi,  KOTopas  MpeaycMaTpuUBAaeT  ONpEENICHHUE:
MPUHLIMIIOB CTPYKTYPUPOBAaHUS M IMOCIEJOBATEIbHOCTH M3yUeHUsi Yy4eOHOTo
Marepuana, KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTEPUCTHK; MOAXO0JOB K
(OpPMHUPOBAHUIO COAEPIKATENLHOW OCHOBBI KOHTPOJISL M OLIEHKH 00pa30BaTeNbHBIX
JTOCTUXKEHUM 00ydYaromuxcsi B paMKax HTOrOBOM arrecTanuu B (opMe eIUHOIo
roCy/1apCTBEHHOI'0 HK3aMEHa M0 XUMUHU.
[IporpamMma asist yriayOI€HHOTO U3YYEeHUS XUMUH:
® YCTAaHABIMBAE€T MHBAPHMAHTHOE TMPEIMETHOE CoJiepXKaHue, oOs3aTenbHOe s
M3Y4YCHHs] B paMKax OTIENIbHBIX MpOoQuIeH, MpelycMaTpuBaeT pacrpeaeieHue u
CTPYKTypUpPOBaHME  €ro IO  KjaccaMm, OCHOBHBIM  COZIEPKaTEJIbHBIM
JTUHUSAM/pa3jeniaM Kypca;
e 1aéT MNpUMEpPHOE pacHpeleseHne Y4eOHOro BpeMEHH, PEKOMEHAYyeMOro s
W3Y4YEHUS OT/AEIbHBIX TEM;

e [Ipe/yIaraeT MPUMEPHYIO IOCIEN0BaTeIbHOCTh HM3yueHHUsi yd4eOHOro marepuaia ¢
Y4ETOM JIOTMKH IIOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX M MEKIIPEIMETHBIX
CBsI3€;



® 1aéT METOJIMYECKYI0 HHTEpIpeTalyio Leneid W 3ahad M3y4yeHHs IpeaMera Ha
yIiayOJIEHHOM ypOBHE C Y4ETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHETO
obmero  o0pa3oBaHuUs, COJAEPKATEIbHONH  XAPaKTEPUCTUKH  IUIAHUPYEMBIX
pe3yabTaTOB OCBOSHHSI OCHOBHOI 00pa30BaTEeIbHON MPOTPaMMBbl CpeIHETr0 00IIEero
o0pa3zoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHHIX), a TaKXKe C y4ETOM
OCHOBHBIX BUJIOB y4eOHO-I103HABAaTEIbHbBIX JEHCTBUI 00y4aroLerocs o OCBOSHUIO
CoJIep KaHus IpeaAMeTa.

I[lo Bcem Ha3BaHHBIM MO3ULMSAM B IIpOorpaMMe€ II0 XUMHHM HPEAyCMOTpEHa
MIPEEMCTBEHHOCTh C OOyYeHHEeM XHMHUHU Ha YPOBHE OCHOBHOTO OO0IIero oOpa3zoBaHus. 3a
IpejeaMi  yCTaHOBJIEHHOW TMPOrpaMMOi IO XHMMHUHM 00s3aTeabHOM (MHBapUAHTHOIN)
COCTaBJISAIOLIEH colepxKaHUsg yuyeOHOro mpeamera « XuMus» ocTaércs BO3MOXKHOCTh BbIOOpa
€ro BapUaTUBHON COCTaBJISIONIEH, KOTOpas JOJDKHA OINPEAENAThCS B COOTBETCTBUHU C
HaIpaBJICHUEM KOHKPETHOTO POt 00ydeHHs.

B cootBerctBun ¢ konuentyaibHbiMu nojoxeHusmMu PI'OC COO o HazHaueHuu
IpeaMeToB 0a30BOro u yriayOn€HHOro ypoBHeW B cucreMe Au(QepeHIHpOBaHHOTO
o0y4yeHHs Ha ypOBHE cpenHero oOmero oOpa3oBaHUS XHMHUSI Ha YpPOBHE YIIIyOJIEHHOTO
W3Y4YEHMs] HAlpaBiIeH Ha pealu3aluio0 IPEEeMCTBEHHOCTH C IOCIEAYIOLUIMM ATaroM
MOJIyYEHUSI XUMHUYECKOro 00pa3oBaHUs B paMKaX H3Y4YEHMsI CHELMAIBHBIX €CTECTBEHHO-
HaY4YHbIX U XUMHUYECKUX JUCLHUIUIMH B By3aX M OpraHU3alusiX CpeIHEro npoheccuoHalIbHOTO
obOpazoBanus. B o3Toil  cBsI3M  u3yueHwe mpeamera  «XHUMHS»  OPHUEHTHUPOBAHO
MPEUMYLIECTBEHHO Ha pacllupeHHe U YIiyOJeHHEe TEOPeTUUECKO U NPaKTHUYECKOH
MOJATOTOBKU O0YYaIOLINXCs, BHIOPABIINX ONpeAeaEéHHbIA Npopuiib 00yueHus, B TOM YHUCIIE C
NEPCHEKTUBON MOCIEIYIOEero MOIY4YeHUsT XMMHUYECKOro oOpa30BaHUs B OpraHU3aIUsIX
npodeccuoHanbHoro obpasosanus. Hapsny ¢ stum, B cBete tpeboBanuii ®I'OC COO k
IUTAaHUPYEMBIM ~ pe3yJIbTaTaM OCBOEHHUs (enepanbHONM  00pa30BaTENbHONM  MPOrpPaMMBbI
cpenHero oOmiero oOpa3zoBaHUsl M3Y4YEHHME NpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAKXKE Ha
peleHre 3a1a4 BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHs 00ydaroluxcs, Ha (OpMUPOBAHHE Y
HUX OOIIEMHTEIUIEKTyalbHBIX YMEHHUH, yMEHUHl pauuvoHanu3alMu Yy4eOHOro Tpyaa u
0000LIEHHBIX CITOCOOOB JESATENBHOCTH, UMEIOIIMX MEXAUCUMILIMHAPHBIN, HaANpeAMETHbII
Xapakrep.

CocTaBisomuMu npeaMeTa « XUMHS» Ha YPOBHE YIITyOJEHHOTO M3YUYCHHS SBISIOTCS
yrinyonénnble Kypesl — «Opranndeckas XuMusi» 1 «O01as u Heopranudeckas xumus». [Ipu
OTIpe/IeNIEHUH MOAX0JI0B K 0TOOPY U CTPYKTYPHON OpPraHu3alliy COAEpPKaHHUS dTUX KypCOB B
MporpaMMe Mo XUMUM 3a 0cHOBY NpuHATHI osioxkeHuss @I'OC COO o paznuuusx 6a30BOro u
yrIyONnEéHHOTr0 YpOBHEH H3ydeHus IpeaMeTa.

OcHoBy cozaepxkanusi KypcoB «Opranuyeckass xumus» 1 «OOImas U HeopraHudeckas
XUMHSD» COCTABJIIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUH W yMEHMH, OTHOCALIMXCA K
0a30BOMYy YpOBHIO HU3y4Y€HHUs MpeaMeTa. JTa CHUCTEMa 3HAHMHM IOJMydYaeT ONpeiesEHHOEe
TEOPETUYECKOE JIOTOJIHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIIMNA
00bEM (hakTONMOrHUECKOro Matepuana. Tak, Ha yriayOl€HHOM YpOBHE M3y4YeHHs HpeIMeTra
obecreyeHa BO3MOYKHOCTh 3HAUUTEJIBHOTO YBEJIMYEHUS O0BbEMa 3HAHUM O XMMHUYECKHX
JIEMEHTaX W CBOMCTBAaX MX COCJIMHEHMH Ha OCHOBE pAaCIIUPEHUs M YIIIyOJeHHs
MIPEICTABICHUM O CTPOEHUM BEILIECTBA, XMMHUECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUs
peaKivii, pacCMaTPUBAEMBIX C TOYKH 3PEHHS] XMMUYECKOH KMHETHKH U TEPMOJIMHAMMKH.



N3ydyenne nepuogudeckoro 3akoHa W IleprMoaudeckoi CHCTEMBl XMMHUYECKHX 3JIEMEHTOB
0a3upyercss Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX IMPEICTaBICHUSAX O CTPOEHUH aTOMA.
XuMHU4YECKasi CBsI3b OOBACHSAETCA C TOYKH 3PCHHMS HDHEPreTHUYECKUX H3MEHEHHU mpu eé
00pa30BaHMM W pa3pylICHUH, a TAKXKE C TOUYKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHMI.
W3ydyenne TUNOB  peakuuil  JgomosiHsAeTcss  (OPMUPOBAaHMEM  IpEJACTaBIeHUN 00
AEKTPOXUMHUYECKUX MPOLIECCAaX U JIEKTPOJIU3€E PacIUIaBOB U PACTBOPOB BelecTB. B Kkypce
OPraHMYECKOM XHMHMM TIpU PACCMOTPEHUM PEAKIIMOHHOM CIOCOOHOCTH COEIMHEHUI
ynensercss oco0oe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIUSHHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKLuil.

Ocoboe 3HaueHne UMEeT TO, YTO Ha COJePKAHNUE KypCOB XUMUHU YIIIyOJIEHHOTO YPOBHS
M3yYEHUS NIl KIacCOB ONpenenéHHOro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JONOJHEHHH K oOIell cucremMe MNpeAMETHbIX 3HAHMUN) OKAa3bIBAIOT BIIUSHUE
CMEXHBIE IpenMeThl. Tak, Hampumep, B COACpPXKAHUM IpeAMeTa I KJIACCOB XUMHUKO-
¢uznyeckoro npoduiis 60JbIIOe 3HAUEHHE Oy1yT UMETh JIEMEHThI y4eOHOro Marepuaia 1o
obmeit xumuu. [lpy m3ydeHmm mpenMera B J@aHHOM Ciydae akIeHT OyIeT ciellaH Ha
OOIIHOCTH METOJIOB MO3HAHMSA, OOITHOCTh 3aKOHOB M TEOPUI B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISipHasi Teopusi (MOJEKyJspHas Teopus B (PU3MKeE), 3aKOHBI COXpPAHEHUS MacChl U
9HEPruM, 3aKOHbl TEPMOJAMHAMUKHM, DJIEKTPOJIMU3a, IIPEICTABICHHUS O CTPOCHUM BEUIECTB U
Ipyroe.

B TO Xe Bpems B coliep)KaHHMU TNpeAMeTa s KJIacCOB XHMHUKO-OMOJIOTHYECKOIro
npoduis OoNbIIMK yJeNbHBI Bec OyJeT MMeThb OpraHuuyeckas Xumus. B 3Tom ciydae
MIPEOCTABIIAETCS. BO3MOXKHOCTh Ul Ooyiee OOCTOATENBHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHM3allK KJIETKH KaK OMOJOrM4ecKOM CHUCTEMBI, B COCTaB KOTOPOIl BXOST, K MPUMEDY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, O€JIKH, YIII€BO/bl, HyKJIEHHOBBIE KUCIOTHI U
npyrue. Ilpu sTOM 3HaHHMA O COCTaBE M CBOMCTBaxX IPEACTABUTEIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEILECTB CIIy’KaT OCHOBOM JJIsi H3yYeHHs! CYIIIHOCTH MPOLECCOB (POTOCHHTE3A,
JbIXaHUS, TUILEBAPEHHUS.

B mnnane ¢opMupoBaHHs OCHOB HaAyYHOI'O MHUPOBO33PEHHS, OCBOCHMS OOILIEHAYYHBIX
METOJIOB IO3HAHUS M OIbITa IPAKTHUYECKOTO INPUMEHEHHS HAy4HbIX 3HAaHWM H3ydeHUE
npeamera «XUMHA» Ha YIIIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C
y4eOHBIMH TIpeIMETaMM, BXOSAIIMMHU B COCTaB MpeIMEeTHBIX obnacteil «EcrecTBeHHO-
HayuHbIe MTpeIMeThD», «MaTemaTrka 1 uHpopmaTtuka» u «Pycckuil SI3bIK U IUTEpaTypay.

[Tpu u3yyenun ydyeOHOro npeamera « XUMHUs» Ha yriyOJEHHOM ypOBHE TakXke, Kak Ha
YPOBHE OCHOBHOIO M cpenHero ooOmiero obOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTENEHHOW 3HAYUMOCTHU SBJISIETCS (POPMHUpPOBAHUE OCHOB HAyKH XMMHH KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHYECKOW JEATENBHOCTH YEJIOBEKAa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemieHue 53Toi 3agaun Ha yriIyOJEHHOM YpOBHE
W3Y4EeHMs IPEAMETA IPEAIIOIAraeT peaan3aluio TaKuX Lelel, Kak:

e ()opMHpOBaHUE NPEACTABICHUIN: O MaTEpPUAIIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX

U MO3HABAaEMOCTHU SIBJIEHUN IMPHUPOABI, O MECTE XMMHMHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ Belylled poiau B 00ECIeYeHUH YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA: B
perieHuu po0IeM IKOJIOTHIECKOM, SFHEPTETUIECKON M MUIIEBOM 0€301MacHOCTH, B
pPa3BUTHUH MEIULIMHBI, CO3JaHUN HOBBIX MaTEpHUajIOB, HOBBIX HCTOUYHUKOB 3HEPIUH,
B oOecrieueHHMH palMOHAIBHOIO MPUPOJONOIb30BaHUSA, B  (HOPMHUPOBAHUU



MHUPOBO33pEHHS M 0OIIell KyJIbTyphl UeEJIOBEKa, a TakkKe DSKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

® OCBOCHHME CHCTEMbBl 3HAHUW, JEXKAUMX B OCHOBE XUMHUYECKON COCTAaBIISIOLIEH
€CTECTBCHHO-HAYYHOW KApTUHBI MHpA: (yHIAMEHTAIBHBIX IMOHSATUH, 3aKOHOB M
TEOPUH XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHH BEIIECTBA HA Pa3HBIX
YPOBHAX —  aTOMHOM,  HOHHO-MOJIEKYJSPHOM,  HAQJMOJEKYJISPHOM, O
TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peaknuii, 0 XMMHYECKOM PaBHOBECHH, PAcTBOpPaX W JUCIEPCHBIX cHUcTeMax, 00
OOMIMX HAYYHBIX MPUHIIUTIAX XUMHUYECKOTO TIPOU3BOICTBA,

e hopMupoBaHUe Yy OOy4arOmIMXCsSi OCO3HAHHOTO TOHMMAaHUSA BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMUMHYCCKHX 3HAHUH ISl OOBSICHEHHWS KIIIOYCBBIX HJICH W MPOOJIeM
COBPEMEHHOW XUMUH, Ui OOBSICHEHUS W MPOTHO3UPOBAHUS SBIICHUMN, MMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO pELICHUS MpoOJieM, CBSA3aHHBIX C
XUMHUEH, IPOTHO3MPOBAHUSA, aAHAIM3a W OLUEHKM C IO3UIUH 3KOJIOIMYECKOMN
0€30MaCHOCTH IOCJICJICTBUH OBITOBOW W MPOWU3BOJCTBEHHOW JEATCIHHOCTH
YeloBeKa, CBS3aHHOW C XHUMHUYECKUM MPOU3BOJICTBOM, HCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

e yIUIyOJICHHWE TIPEJCTABIICHUH O HAyYHBIX METOJaX MO3HAHWS, HEOOXOIUMBIX IS
MpUOOpEeTEeHUsT YMEHUN OpUEHTUPOBATHCSA B MHUpPE BEHIECTB U OOBSCHEHUS
XUMHUYCCKHX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B TIPAKTHUECKOM IEATEITHHOCTH
Y MMOBCEHEBHOM JKU3HU.

B mane peanmzanuu MepBOOYEPEHBIX BOCIMUTATENBHBIX M Pa3BUBAOIINX (PYyHKIMN
L[EJIOCTHOM CHCTEMBI CpEHET0 O0IIero 00pa30BaHUs MPU U3YUCHUHU MpeaMeTa « XUMHU Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MMPUOOPETAIOT TAKHE IEJIN U 33/1a4H, KaK:

® BOCIIUTAHNE YOSKIEHHOCTH B TI03HABACMOCTH SIBJICHHHA TIPHUPOJBI, YBAKEHUS K
MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETHUUYECKUX W MPHUKIIAIHBIX HCCIECIOBAHUN B
XUMUH, (GOPMHUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIIUM K OOYUEHUIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS OOII[EUYeTIOBEUECKUX IICHHOCTEM;

® Da3BUTHC II03HABATEIIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX W  TBOPYECKHX
crocoOHOCTeH 00ydaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIHHOT'O OTHOIIEHUS K
caM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCICITHOMN
po¢eCCHOHAIBHONW U OOIIECTBEHHOM ACSATEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U MMOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e GOpMUPOBaHNE YMEHHA W HABBIKOB Pa3yMHOTO MPUPOJONOIH30BAHMS, Pa3BUTHE
OKOJIOTHYECKON  KYJbTYpbl, MPHOOPETEHHE OMNbITa  OOIIECTBEHHO-MIOJIE3HON
AKOJIOTUYECKON JEeSATEIBHOCTH.

OO1iee yncia0 4acoB, MPENYCMOTPEHHBIX AJI1 M3YYEHHUS XMUMHHM Ha YIIyOJIGHHOM YPOBHE
cpennero obmiero odpaszoBanms, cocrasisier 204 yacos: B 10 kmacce — 102 yaca (3 gaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HezIelo).



COILEPKAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer u 3Haue€HHWE OPraHUYECKOM XUMHH, MpPEICTaBICHHE O MHOroo0pasuu
OPraHUYeCKUX COCIUHECHUH.

DJNEeKTPOHHOE CTPOCHHE aToMa yIiepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUA.
BasienTHBIE BO3MOXXHOCTH aToMa yriaepojga. XHMHYECKass CBSi3b B  OpPraHUYECKUX
coequHeHUsX. Tumbl TUOpPUAM3AlMM ATOMHBIX oOpOuTaynel yriepona. MeXaHU3MBI
0o0pa3oBaHMsl KOBWICHTHOW CBsi3M (OOMEHHBIM W JOHOPHO-aKLIENTOPHBIH). Tumbl
IIEpEKPbIBAaHUSl aTOMHBIX OopOuTanei, 6- u m-cBaA3u. OnuHapHasi, 1BOHAs U TPOMHAs CBS3b.
CrnocoObl pa3pbiBa CBsA3€il B MOJEKylax OpraHuueckux BemecTB. [loHstre o cBOoOOIHOM
paaukaie, HykJieopuie u 3neKTpodure.

Teopust crpoeHuss opranumyeckux coenuHeHuil A.M. byTiiepoBa u coBpeMEHHbIE
MIPEJCTAaBICHUSI O CTPYKType MOJIeKyl. 3Hau€HUE TEOPUM CTPOEHUS OpPraHMYECKUX
coequHeHUl. MoJekynspHble U CTPYKTypHbIe Qopmyinbl. CTpyKTypHbIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpaumi€HHas, ckeneTtHas. M3omepus. Buasl mzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAsA. DIEKTPOHHBIE 3(P(PEKTHl B MOJEKyJlaX OpraHWYECKHX
COE€MHEHUH (MHAYKTUBHBIN U ME30MEPHBIN APPEKTHI).

IIpencraBnenne o  kiaccuukanuym — OpraHMyeckux  BemiectB. [loHstne o
¢byHkuvoHanbHOM rpymme. ['omonmorus. I'omonoruueckue psapl.  CucremMaThueckas
HOMeHKIatypa opranndeckux coeauHennii (IUPAC) u TpuBHabHBIC Ha3BaHUS OTACIBHBIX
MIpEACTaBUTENEH.

OcobeHHocT W Kilaccu(uUKaluuss  OpraHMdeckux  peakuuil.  OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUYEHHS BEIIECTB M UX MpEBpAaIlleHUI: O3HAKOMJIICHUE
c oOpa3uamMu OpraHMYECKUX BELIECTB W MaTepuajaMd Ha HUX OCHOBE, OIbITHl 10
MIPEBpAILlEHUIO OPraHMYeCKUX BEIIECTB TNpPU HarpeBaHUM (IUIaBJICHHE, OOYIJIMBaHUE W
TOpEHHE), KOHCTPYHUPOBAHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMonormdeckuii psa ankaHoB, oOmas Gopmyna, HOMEHKIATypa |
m30Mepusa. DJNEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOGHHME MONEKyd alKaHOB, SP°-
ruOpuIU3aIMsi aTOMHBIX OpOUTalel yriepoaa, 6-cBsi3b. duznyeckue CBOWCTBA aJIKAHOB.

XWMHUYECKHME  CBOMCTBA  AJKAaHOB:  PEAKUUU  3aMELIEHUsS,  W30MEpPU3ALNH,
NeTUIpUPOBaHMs, LIMKIN3alUU, TUPOJIN3a, KpeKUHra, ropeHus. [IpeacraBienue o MexaHu3smMe
peaKuuii paiuKaJIbHOTO 3aMEILICHHUSI.

Haxoxxnenue B npupojae. CriocoObl MOSyyeHHUs U IPUMEHEHHUE aJIKAHOB.

[Muknoankansl. O6mmas hopmyia, HOMEHKIATypa U u3omepusi. OCOOEHHOCTH CTPOCHUS
U XHUMHYECKUX CBOWCTB MajbIX (IMKJIOMPONAH, IMUKIO0yTaH) W OOBIYHBIX (I[MKIIOTICHTAH,
LUKJIOTE€KCaH) IUKI0anKaHOB. CriocoObl MOMyYeHHs U TPUMEHEHNE [TUKII0AaTKaHOB.

Ankenbl. [oMmonormueckwii psii —ankeHoOB, o0mas Qopmyna, HOMEHKIATypa.
DJIeKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ allKeHOB, SP>-TMOpHIM3AIS
aTOMHBIX OpOUTaJIel yrieposa, o- u m-cBsi3u. CTPYKTYpHasi U reoMeTpuyecKast (IIUC-TpaHC-)



nzomepust.  Dusznueckne  CBOMCTBA  AKEHOB. XMMHUYECKME  CBOWCTBA:  PEaKUUU
IIPUCOCIUHEHUS, 3aMEIIEHUs] B O-TIOJ0XKEHHWE MpHU JBOMHON CBS3M, NOJIMMEpHU3aLUU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaKIMU Ha JBOWHYIO CBsI3b. CIIOCOOBI
II0JIy4YEHHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus — ankaaueHoB  (CONpspKEHHBIE,  M30JIMPOBAHHBIE,
Kymynuposanuvie). (OCOOCHHOCTH 3JIEKTPOHHOIO CTPOEHMsI U XHMHUYECKUX CBOWCTB
COIPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpssKEHHBIX IUEHOB.
CriocoObl 1osy4eHHs U IPUMEHEHHUE aJIKa/IiEHOB.

Ankusbl. ['omonoruyeckuil psj  aJkuHOB, oOmas QopMyia, HOMEHKJIAaTypa u
nu3oMepus. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] aJKMHOB, Sp-
ruOpuam3anusi atoMHbBIX opoOutaneil yriepoga. Pusnueckue CBOICTBAa  aJKHUHOB.
XUMUYECKHE CBOICTBAa: peakUuu [PUCOCIUHEHUS, JUMEpU3ALMU U TpUMEpHU3aLuy,
okucieHus. KucinoTHple CBOHCTBA aJKMHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KayecTBeHHBIE peakIiui Ha TPOHHYIO CBsA3b. CIIOCOOBI MONTY4YEHUS U IPUMEHEHHE AJIKUHOB.

ApomMaTtudeckue yrieBoJopoabl (apeHbl). l['omojormyeckuil psa apeHoB, oOmas
dbopmyna, HOMEHKIATypa M H30MEpUsA. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MoJieKyJibl OeH3ona. dusnueckue cBONCTBA apeHOB. XMMHUYECKHUE CBOMCTBa O€H30J1a U €ro
TOMOJIOTOB: PEaKLUU 3aMeIIeHUs B OCH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajaMKale,
peakuuyu OPUCOEAMHEHHUS, OKHUCIIEHHE ToMoJIoroB OeHszona. IlpeacraBienue 00
OpPUEHTHUPYIOLIEM JEHCTBUM 3aMeCcTUTENed B OEH30JbHOM KOJbIE Ha NMPUMEpE aIKUIbHBIX
panuKaioB, KapOOKCHIbHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIbI, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XMMHUYECKUX CBOWCTB crtupona. [lonmumepusanus cruposna. CrnocoOsl
MOJIy4€HHUS U IPUMEHEHUE apOMATUYECKUX YIIIEBOJA0POIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHbIE Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHnblit
yrojib U MPOJYKTHI ero nepepadorku. CrnocoObl nmepepaboTKku He(TH: MEepPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaIUTHUECKUH), pudopMuHT, nmupoaus. IIporykTsl nepepaboTku HeTH, UX
MIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuuu 3amemeHus
rajjoreHa Ha TUAPOKCOIPYMIly, HUTPOIpyIIy, LMAHOTPYMIly, aMuHOrpymnmy. JleiictBue Ha
raJIOTEHIIPOM3BOJIHBIE BOJHOIO M CIUPTOBOTO pacTBopa MmiEnouyn. B3aumoneincTBue
JUTaJOreHAIKaHOB C MarHueM U HUHKOM. [ToHsATHE 0 MeTalIoOpraHUYeCKUX COEAMHEHHUSX.
Vcrnonp30BaHue TaloOreHIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHMYECKUX BEILECTB.

DKCrepuMEHTAIbHbIE METOJbl M3YyYEHHs BELIECTB M HMX MpeBpalleHHil: H3ydeHue
(¢u3nyecKux CBOMCTB  YIVIEBOAOPOJIOB  (pacTBOPMMOCTH), KAUECTBEHHBIX  pEaKIUil
YIJIEBOAOPOIOB pa3IMYHBIX KJaccoB (oOecuBeyMBaHMEe OpPOMHOW WIJIM MOJHOM BOJIBI,
pacTBOopa I€pMaHraHaTa Kajus, B3aUMOJAEWCTBHE alleTHIIEHA C aMMHAa4HbIM pPacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOEe OOHApy)KEHHE yIiepo/a M BOJOPOJa B OPTaHMYECKHX
BEIIECTBAaX, MMOJy4YE€HUE ITHICHA U U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIEHHE C KOJUICKLMSIMU
«Heptp» u «Yroap», ¢ obpa3namu IjjacTMacc, KaydyKOB M PE3HHBI, MOJEIMPOBAHUE
MOJIEKYJ1 YIJIEBOJOPOOB U FaJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kamue opranu4eckue coeJuHEeHHs.



[IpenensHble ogHOAaTOMHBIE cUPThl. CTpoeHHME MOJEKyN (Ha MpUMepe MEeTaHoja U
sTaHona). ['omomornueckuit psin, oOmas ¢opmyna, H30Mepus, HOMEHKIAaTypa U
knaccupukanus. Guznyeckue CBOWCTBA MPEAETIbHBIX OJHOATOMHBIX CIHPTOB. BomoponHsie
CBSA3M MEXJIy MOJIEKYJaMH CHUPTOB. XHMMHMUYECKHE CBOWCTBA: PpEAaKLMM 3aMELICHMS,
NeruapaTalny, OKUCICHHS, B3aWMOJCWUCTBUE C OPraHUYECKUMU U HEOPraHWYeCKUMU
kucnoramu. KauecTBeHHass peakuusi Ha OJHOATOMHbIE crnupThl. JleiicTBue sTaHONa U
MeTaHoja Ha opraHu3M denoBeka. CrocoObl IMOJydYeHUs U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (U3MUECKHX U
XUMHYECKHUX CBOWCTB.

MHOroaTOMHBIE CIIUPTHI — 3TUJICHIVIMKONb W TAUIEepHH. PU3NYecKre U XUMUYECKHE
CBOMCTBA: PEAKIMM 3aMEILIEHUs, B3aUMOJCHCTBUE C OPraHUYECKUMH W HEOPraHMYECKUMHU
KHCIIOTaMU, KayeCTBEHHas peaklHus Ha MHOroaToMHble crnupThl. [lpencraBienue o
MEXaHM3ME peakiuil HykiaeohuiabHOro 3amMerieHus. JlelicTBME Ha OpraHu3M 4YeIOBEKa.
CriocoObl 1osy4eHHs U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOIPYHIbl U OEH30JIBHOTO
sanpa. @usuueckue cBoiictBa (¢eHona. OCOOEHHOCTH XHMHUYECKHX CBOHCTB (peHona.
KauectBennsie peakiuu Ha ¢(eHon. TokcuyHOCTh (eHona. CrnocoObl MOTYYEHHUS U
npuMeHerne ¢peHona. GenonpopmanbaeruaHas CMOJIA.

KapOoHusnbHble COETMHEHUS — albJerupl W KETOHBL. OJEKTPOHHOE CTPOEHHE
KapOOHWIBHOM Tpynnbl. ['oMonoruueckue psasl aabAerHI0B U KETOHOB, oOmias ¢opmyia,
n3oMepusi U HoMeHkiarypa. dusznueckue CBONCTBa ajbAETHIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aJbJAETUAOB U KETOHOB: peakuMu MpucoearuHeHus. OKHCIEHHE albJerujoB,
KaueCTBEHHbIE peakuu Ha aubJerujpl. CrocoObl MOIyYeHUs] ¥ IPUMEHEHUE allbJIETHI0B U
KETOHOB.

OnHOOCHOBHBIE NpeiebHble KapOOHOBBIE KMCIOThl. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M30Mepuss u HOMeHKIaTypa. duU3nMyecKue CBOMCTBA OJHOOCHOBHBIX
MpeseabHbIX KapOOHOBBIX KHUCIOT. BolopoaHbIE CBSI3U MEXIy MOJIEKYJIaMH KapOOHOBBIX
KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiMs 3TepuUKaLUK, peakiuu ¢
y4acTHEM YTJIEBOJOPOAHOrO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbHHOM KHCIIOTHI.
[TonsTne O TPOUBBOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX ddupax. MHoroodpaszme
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAETbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKapOOHOBBIX KHCIIOT, TMJIPOKCUKApOOHOBBIX KHCIOT. [IperncraBuTeny BbICHIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAsl, MaJbMUTUHOBAs, OJICMHOBAS, JUHOLEBAS, JTUHONIEHOBAS
KHCIOThl. CrIocoObI OTYYEHHS ¥ TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuble 5¢upsl. ['omonormueckuit psa, oOmas ¢opmyna, H30Mepus U
HOMEHKJarypa. Pusnyeckue U XUMHUYECKHE CBOICTBA: THAPOIU3 B KHUCIOH W IIEIOYHOU
cpene.

Kupsi. Ctpoenne, puzndeckre 1 XMMUIECKHE CBOMCTBA YKUPOB: THIPOJIN3 B KUCIION U
menoyHot cpene. OCOOGHHOCTH CBOKMCTB KHPOB, COJEPXKAIIMX OCTaTKH HEMPEIACTbHBIX
KHUPHBIX KHCIOT. JKUPBI B IPUpOJIE.

MBpbu1a KaK coJi BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6miast xapakTepucTuka yrieBojoB. Knaccudukanus yrieBomoB (MOHO-, JH- H
nonrcaxapuasl). MoHOcaxapuibl: TJII0KO03a, (PpyKTO3a, TajlakTo3a, pudo3a, Ae30KCupruoo3a.



®du3nyecKrue CBOMCTBA M HaxoxjaeHue B mnpupoje. PotocuHTE3. XUMHYECKHE CBOMCTBA
[JIIOKO3bl: PEAaKIMU C Y4YaCTHEM CIHUPTOBBIX M aIbJACTHIAHOW TpynN, CHOUPTOBOE U
MOJIOYHOKHCTIOe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HAYCHHE B JKU3HEIESITEIHbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajnbTO3a M JiakTo3a. BoccraHaBiuBaroume u
HEBOCCTaHABJIMBAIOIIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxkaeHue B mpuponae u
npuMmeHenue. [lonrcaxapuapl: Kpaxmai, INIMKOTEH U 1esuito03a. CTpoeHUE MaKpOMOJICKYII
KpaxMmajia, TJIMKOTeHa M 1esuiono3bl. dusmyeckue CBOMCTBA Kpaxmajia M IEJUTIOJIO3HI.
XUMHUYECKUE CBOMCTBA KpaxMaja: TUAPOJIN3, KAYECTBEHHAsA PEAKIUs ¢ HOJAOM. XUMUYECKUE
CBOMCTBAa IEJUTIOJIO3BI: THUIPOJW3, TMOJdydeHue dGupoB 1emono3bl. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJK).

DKCIEePUMEHTAIBHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAILICHUI: PACTBOPUMOCTD
pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TAaHOJA C HATPUEM, OKHCIIEHHE STHUIIOBOTO
CIIUpTa B albJCrvj Ha PACKaJIEHHOWM MEIHON IPOBOJIOKE, OKHCICHHE STHUJIOBOIO CHUpPTa
JTUXPOMATOM Kayus (BO3MOYKHO HMCIIOJb30BAHUE BHICOMATEPHAIIOB), KAYCCTBEHHBIE PEAKIIMHI
Ha anpaerunasl (¢ ruapokcuaom muammuHcepeOpa(l) m rumpokcumom memu(ll)), peaxmus
riiuepuHa ¢ rugpokcunom Meau(ll), xumMuueckue cBoicTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa INIFOKO3bI ¢ ruapokcuaoM meau(ll), B3aumoaeicTBue Kkpaxmana ¢
HMOJO0M, PEIICHUE PKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CrupThl U (heHob», «KapOboHoBbIE
KHACTOTHI. CII0KHBIE dPUPBD».

A3oTcoaep:xaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMuYeckue NpPOM3BOAHbIE amMuaka. Kiaccudukanus aMuHOB:
anudaTuyeckue W apoMaTUYEeCKue; MEepPBUYHBIE, BTOPUYHBIE U TpeTuuHble. CTpoeHHe
MOJIEKYJI, 00111ast popMysia, H30MEpHs, HOMEHKIIATypa U (PU3HUECKUE CBONCTBA. XUMHUECKOE
CBOMCTBa anM(paTUIECKUX AMHUHOB: OCHOBHBIE CBOWMCTBA, aJKWJIMPOBAHUE, B3aUMOJICHCTBUE
MEPBUYHBIX aMUHOB C a30TUCTON KUCIOTOW. COJM aNKUIaMMOHUSI.

AHWIIMH — TpeJICTaBUTENIb aMUHOB apoMaTH4eckoro psga. CTpoeHue aHWIMHA.
B3anmHOoe BnusHHE TpPyII aTOMOB B MoJieKysie aHWiIuHA. OCOOEHHOCTH XMMHYECKUX
cBoiicTB aHmwiInHa. KauecTBeHHbIE peakiiuu Ha aHWIMH. CriocoObl MOTyYeHus U MPUMEHEHHUE
anmudarryeckux aMuHOB. [lonyyeHne aHuIMHA U3 HUTPOOEH30Ia.

AmunHokucnotel. Homenknarypa u uzomepusa. OTaenbHble MNPEACTABUTENH  O-
aMUHOKHCIIOT. TJHINH, anaHuH. Ousndeckue CBONWCTBA aMHHOKHCIOT. XHMHYSCKHE
CBOWCTBAa AaMHHOKHCIOT KaK aM(OTEpHBIX OPraHUYECKUX COCAMHEHHUH, PEaKIIHs
MOJIMKOHJICHCAlUK,  oOpa3oBaHWE  MENTUIHOW  CBS3U.  buonormdeckoe  3HAUCHUE
aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benku xak mpupoaHsie momumepsl. [lepBuyHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enKkoB. XMMUYECKHe CBOWCTBA OEJIKOB: THIPOJIN3, I€HATypalus, KaueCTBEHHbIE PEaKuu Ha
OCIKH.

DKCNepUMEHTAIbHBIE METOJbl U3yUYEHHUs BEIIECTB M MX IMPEBPAIICHUIl: pacTBOpEHUE
OCIIKOB B BOJIEC, JIEHATypamusi OEJIKOB IMPU HArpeBaHWHU, IBETHBIC pPEAKIMHU Ha OeKH,
pElIEHHE HKCIEPUMEHTAIBHBIX 3aJlad MO0 TeMaM «A30TcoAep)Kaliue OpraHuyecKue
coenuHEeHUs» U «Pacrno3HaBaHue OpraHUYECKUX COCTUHEHUI.

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE TTOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3AlMU, CPEIHssT MOJIEKyJsipHas macca. OCHOBHbIE



METOJbl ~ CHHTE3a  BBICOKOMOJICKYJSIDHBIX ~ COCAMHEHHMH  —  IOJHMMEpU3auus U
IIOJINKOHJICHCALIMS.

[TonumepHsbie MaTepUabl. ITnactmacchl (monuaTUIIEH, IIOJIUIIPOIIUJIEH,
IOJINBUHUIIXJIOPU, HOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATEHI,
noJu3TUIeHTepedTanaT). Y Tuian3anus 1 nepepadoTka MiacTUuKa.

OnacToMepbl: HaTypalbHbI KaydyK, CHHTETHMYECKHE Kaydyyku (OyTaqueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HarypanbHble (XJIONOK, IIEpPCTh, IIENK), MCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHUYECKHUE (KAaIIPOH U JIAaBCaH).

[Tomumepsl crenuanbHOrO HazHaueHus (TeqUioH, KeByap, 3JIEKTPOIPOBOJALINE
MOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).

DKcrepuMEHTaIbHbIE METO/Ibl U3YUYEHHS BEILIECTB U UX MPEBpAILEHUI: O3HAKOMJICHUE
c oOpa3lamMM HPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, pELICHHE
9KCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Pacrio3zHaBaHue I1acTMacc U BOJIOKOH.

Pacu€rnble 3anaun.

Haxoxnenne MoONEKyIsipHOH (OPMYIBI OPraHUYECKOTO COCIWHEHHS IO MaCcCOBBIM
JOJSIM  3JIEMEHTOB, BXOASALIMX B €ro COCTaB, HAaXOXKICHHE MOJIEKYJIIpHOH (HOopMyJibl
OpPraHUYeCcKOro COEJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOpAaHUS, MO KOJHYECTBY
BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WIM MCXOTHBIX BEIIECTB, YCTAaHOBJICHHE
CTPYKTYpPHOH (pOpPMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB MU
CIOCOOOB TOJIyY€HUs], ONpeAeTeHHe 0N BbIXOJA MPOAYKTa pPEakUUd OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeAMETHBIX CBA3€H Npu U3ydyeHUU opraHuyeckoil xumuu B 10
KJIacce OCYILIECTBISETCS Yepe3 MCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH,
TaK Y MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJIEHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOpus,
3aKOH, aHaJIu3, CHHTE3, KJacCU(UKalMs, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIETTUPOBAHUE.

®dusuka: Marepus, aTOM, IEKTPOH, MPOTOH, HEHTPOH, MOJEKYJA, dHEPreTUYECKHUIl
YPOBEHb, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3NUECKIE BEIUYUHBL,
€IMHUILIBI U3MEPEHHUS, CKOPOCTbh, IHEPTHS, Macca.

buonorus: KJIETKA, OpraHu3M, HKOCHUCTEMA, 6uocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPOGHBIN U TeTepoTpOdHBINA TUIT MUTaHUS, OpoXKeHue, HOTOCHHTE3,
JbIXaHHe, ONIKH, YTIEBO/IbI, dKUPbI, HYKJIEHHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOTLIUBO.

TexHosorusa: mNUOIEBBIE NPOAYKTHI, OCHOBBI PAllMOHAIBHOTO IHMTAaHUSA, MOIOIIUE
CPEICTBa, MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTtaB aroMHbIX sjep. Xumuueckuil syeMeHT. M3ortombsl. CrtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTeTUYECKUE YPOBHU U MOyPOBHHU.
Atomusle opOutanu. Knaccupukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-, f-amementsr).
Pacrmipenenenne 3MeKTPOHOB MO ATOMHBIM OPOUTAISIM. DIEKTPOHHBIC KOH(UTYpAITUH aTOMOB
JJIEMEHTOB TEPBOTO—YETBEPTOTO TEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUU,
ANEKTPOHHBIC KOHPUTYPALIUHA HOHOB. DJICKTPOOTPUIIATEIILHOCTD.

[lepuonnueckuin 3akoH u Ilepuommnueckass cucrema XUMHUYECKUX 3yeMeHTOB JI.M.
MenaeneeBa. CBsi3p NepuoanYEcKOoro 3akoHa W Ilepumonuueckoid cCUCTEMbl XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHUe CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MU MPOCTBIX M CIOXKHBIX BEIIECTB IO
rpyImaM U nepuojaam. 3HaueHue nepuogudeckoro 3akona /.M. Menzaeneena.

Xumuueckas CBsi3b. BUJIbl XMMUYECKON CBSA3U: KOBAJIEHTHAs, NIOHHAS, METAJIINYECKAsI.
MexaHu3mMbl 00pa3oBaHMsI KOBAJCHTHOW CBSI3U: OOMEHHBIM M JIOHOPHO-AKIICTITOPHBIH.
DOHeprusi U JuiMHA CBsI3H. [lOJSpHOCTH, HANPABIEHHOCTh W HACHIIIAEMOCTh KOBAJCHTHOU
cBa3u. KpaTtHseie cBs3u. BogopoaHnas cBa3b. MexxMoeKyIsipHble B3aUMOCHCTBUSA.

BasieHTHOCTP M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHHUEM (Ha MpUMEpPE COEAMHEHHUH 3JIEMEHTOB BTOPOTO
Mepuoa).

[IpeacraBnenne © KOMIUIEKCHBIX coeluHEHHUsX. CoCTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBarTeib, JUTAHbl. 3HaueHHWE KOMIUIEKCHBIX coefauHeHuid. [loHstne o
KOOPJIVWHALIMOHHON XUMUU.

BeniectBa MONEKYIAPHOTO M HEMOJEKYJISIPHOIO CTPOCHUSA. THIBI KpUCTAIUTMYECKHX
peméToK (CTPYKTYp) U CBOIMCTBA BEIIECTB.

[lonstne o nucnepcHeix cucremax. Mcruaable pactBopel. IlpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIpaXKEHUS KOHILEHTpPALMU pAacTBOPOB: MaccoBas A0S
BEIIECTBA B paCTBOPE, MOJISIpPHAsA KOHUEHTpalusl. HachllieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPBI,
pactBopuMoOCTb. KpucTamnoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYeCKUX BellecTB. TpuBHaIbHbIC Ha3BAaHUS
OT/EJIbHBIX MPEICTABUTENEH HEOPTaHUYECKUX BEIECTB.

Knaccudukanys XuMUYECKHX peakiuil B HEOPraHMYECKOH M OpraHMYecKOl XUMHU.
3aKOH COXpaHEHHUsS MAacChl BELIECTB; 3aKOH COXPAHEHUs U MPEBpAIICHUS SHEPruu MpHU
XUMHUYECKUX peakiusax. TernoBeie d()PeKThl XUMUYECKHX peakiuil. TepMoxumMudeckue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (PAKTOpPOB.
['omoreHHbIe U reTeporeHHble peakiuu. Katanus u kaTain3aTopsl.

OOpatumble W HeoOpaTHMbIe peakiuu. XHUMHYeCKoe paBHoBecue. KoncranTa
XUMHUYECKOTO paBHOBeCUsA. DaKTOPBI, BIUSAIOIIME HAa MOJ0KEHHE XUMUYECKOIO PaBHOBECHS:
TEMIIEpaTypa, AABJICHUE U KOHLEHTPALMU BEIIECTB, YYACTBYIOMMX B peakuuu. [Ipuauun Jle
[MTaTense.



Onexktponautuyeckas auccouuanus. CunbHble W cinabble AneKTponuThl. CTeneHb
mucconuanui. Cpena BOJHBIX — PAacTBOPOB:  KUCIIOTHas, HEWTpalipHas, IeJOYHas.
Bonoponusiit mokazarens (PH) pactBopa. ['maponus cosneit. Peakiiu noHHOTO 0OMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb OkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHMCIEHHS W BOCCTAHOBJICHHA. BakHeWine OKUCIUTETH U
BOCCTAaHOBUTENH. MeToa 3JeKTpOHHOro OanaHca. DIEKTPOJIU3 PacTBOPOB U PAcILIaBOB
BEILIECTB.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUEHHUs BEIIECTB U MX MPEBPALCHUN: Pa3JIOKEHUE
MepOKCHUIa BOJOPOJia B MPHUCYTCTBUHM KaTajau3aTopa, MOJEIH KPUCTAJUIMUECKUX PEIIETOK,
MPOBEJICHUE peaklUid HOHHOrO OOMEHa, OMpeJelieHHe Cpelbl PACTBOPOB C IOMOIIBIO
WHJIMKATOPOB, U3yUYECHUE BIUSHUS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUUYECKOU pPEaKIuu
Y TIOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

Heopranuueckasi xummusi.

ITonoxenne HemetraiuioB B lleproamyeckol cucTteMe XHUMUYECKUX 3ieMeHToB JI.U.
MenneneeBa U OCOOCHHOCTH CTpOEHUS HMX aToMoB. DU3WYECKHE CBOMCTBA HEMETAJUIOB.
AmoTponusi HEMETaJUIOB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa U yriaepoaa).

Bognopon. [lonydenue, ¢pusnueckue 1 XUMUYECKUE CBOMCTBA: PEAKIMK C METAIJIaMH U
HEMeTallJlJaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ ipuabl. TOIIMBHbIE SJIEMEHTHI.

I"amorensl. HaxoxaeHue B MpUpoIe, CIIOCOOBI MONYICHHS, PU3NICCKIEC U XUMHUECKUE
cBoicTBa. ['amoreHoBOAOpOIbl. BaxkHeiire KucaopoacoaepKanue COeIMHEHNS TajJoTeHOB.
JlaGopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI MOy4YeHUs rajioreHoB. [I[puMeHeHne raaoreHoB
U UX COeIUHEHUH.

Kucnoponu, o3on. JlabopaTopHble ¥ NMPOMBINIJIEHHBIE CITOCOOBI TOMYYEHHS KUCIOPO/Ia.
dusznueckue M XMMUYECKHE CBOWCTBA M MPUMEHEHHE Kucjaopoaa U o30Ha. OKCHUIBI U
MIEPOKCHU/IBI.

Cepa. Haxoxaenuwe B mpupojie, cocoObl MOTy4YeHHs, (U3NYECKHE M XUMUYECKUE
cBoiictBa. CepoBomopona, cyiabdunbl. Oxcun cepoi(1V), oxcun cepwi(VI). Cepuucras u
cepHasi KMCIOThI U UX coiu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IprmeHeHue cepbl u
€€ COeIMHEHUN.

A3zor. HaxoxneHue B MpuUpoAe, CIOCOOBI MONyYeHUS, (PU3HMUECKHEe U XUMHYECKHE
cBoiicTBa. AMMHUak, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas W a30THAsT KUCIOTHI U UX COJIH.
Oco0EeHHOCTH CBOWMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta U €ro COeMHEHU. A30THBIE
yI00OpeHusl.

dochop. Haxoxaenrne B mpupoie, CocoObl MONydeHus, GU3ndeckrne U XUMUIECKUe
cBoiictBa. ®ochuner u dochun. Oxcuasl docdopa, dochopHas kuciora m e€ COJH.
[Ipumenenue docdopa u ero coenunennit. ocopHelie ya00peHus.

Yrinepon, HaxoXAeHHWEe B Mpupojae. AoTpomnHble Moaudukanuud. dusndeckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogaoM. Okcua yraepona(ll),
okcup yraepona(lV), yronpHas kuciota M €€ coiau. AKTUBHPOBAHHBIA YroJib, aIcOpOIHs.
Oymiepensl, rpadeH, yriaepoAHble HAHOTPYOKW. IlpuMeHeHHMEe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIIEPOIOM, U €T0 COSTMHECHUN.

Kpemuuii. Haxoxaenue B npupoze, criocoObl MOIy4eHUs, GU3NISCKUE U XUMUYIECKUE
cBoiictBa. Oxcupn kpemuaus(1V), kpemMHUEBass KUCIOTa, CHIMKATHI. [IpuMeHeHne KpeMHus u
ero coenquHeHu. CTEKII0, €ro MoJy4YeHue, BUIbl CTEKIIa.



[Tonoxenne wmetaimoB B Ilepuoanyeckoil cucTeMe XHMHUYECKMX JIJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS 3JEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢unyeckue
cBOiicTBa MeTajuioB. [I[puMeHeHe MeTaioB B ObITY U TexHUKE. CIIJIaBbI METAJLIOB.

DNEKTPOXUMHUYECKHIA PpsAJl HampsDKeHUd MetauioB. OOmme crmocoObl TONydYeHUs
METAJUIOB: THAPOMETAIUIYPIUsi, NUPOMETAILIYprusi, 3nekrpoMmerainyprus. Ilonarue o
KOppo3uu MeTayjioB. CrocoObI 3aIIUTHL OT KOPPO3HH.

Oo6mas xapaktepuctika MetauioB |A-rpynmsr [leproanyeckoit CHCTEMBI XUMHUECKUX
aneMeHTOB. Harpuit w kamumii: modydyeHue, (u3MYeCKHMe W XWMHYECKHME CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mass  xapaktepuctuka wmetauioB  ||IA-rpynnel  [lepuonuyeckoit  cuCTEMBI
XUMUYECKUX JJIEMEHTOB. MarHuii M KallbLIMi: TOJydeHHue, (PU3NYECKUe U XUMUUYECKHE
CBOMCTBA, IPUMEHEHHE MTPOCTHIX BELIECTB U UX coeAMHEHUN. JKECTKOCTh BOJBI U CLIOCOOBI €€
YCTpaHEHHS.

AnroMuHU: ony4yeHue, pu3ndeckre U XUMHUYEeCKHe CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA U €r0 COSAMHCHHMHA. AMQOTEpHBIC CBOMCTBA OKCHJA M THIPOKCHIA ATIOMUHUS,
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS.

OObmias xapakrepucTuka MetamuioB nmodounsix noarpymnn (b-rpynm) INepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

dusznueckue M XMMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuil. OKcuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u guxpomarbl, HuX
OKHUCIUTENbHBIE CBOKCTBA. [lonyueHne u mpuMeHeHne xpoma.

dusnyeckue U XUMHUYECKME CBOMCTBA MapraHia M €ro COeAMHEHUH. Baxueiimue
coequnenus mapranna(ll), mapranua(lV), mapranna(V1) u mapranuma(VIl). Ilepmanranart
KaJusl, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusznueckue M XMMHUUYECKHE CBOMCTBA Kejle3a M ero coeauHeHuil. OKCUpbl,
ruapokcuabl u conu skenesa(ll) u xeneza(lll). I[lonyyeHue u mpuMeHeHUe Keneza U €ro
CIUIaBOB.

Ou3nyeckue M XUMHUYECKHME CBOWCTBA Meau M €€ coenuHeHuil. [lomydyenue u
IIPUMEHEHNUE MEAU U €€ COCIUHEHM.

[uuk: monmyueHue, (U3NYECKUE U XUMHUYECKHE CBOICTBAa. AMQOTEpHBIE CBOWCTBA
OKCHJIa W THUJPOKCHAA IIMHKA, THAPOKCOKOMIUIEKCHI LHUHKA. [IprMeHeHWe IuHKa U €ro
COECIMHEHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BELIECTB U MX MPEBpAlICHUN: H3yueHHUE
00pa3IoB HEeMETaIOB, TOpeHue cepbl, Gocdopa, xkeneza, MarHus B KUCIOPOJE, U3yUeHUE
KOJUTeKIMU «MeTajuibl M CIUIaBbD), B3aWUMOJICHCTBHUE IIECJIOYHBIX M MIEJTOYHO3EMETbHBIX
METaJUIOB C BOJIOHM (BO3MOYKHO HCIIOJIB30BAHUE BHICOMATEPUAIIOB), B3aUMOCHCTBHE IIUHKA 1
JKeje3a C pacTBOPAMHU KHUCIOT M IIEJIOYEH, KAYECTBEHHBIE PEAKIMM HA HEOPraHUYECKHE
AQHUOHBI, KATUOH BOJOPOJa U KaTUOHBI METAJIJIOB, B3aUMO/ICHCTBUE THAPOKCHIOB AIFOMUHUS
M LIMHKa C pacTBOPAMM KHCJIOT U LIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTAIbHBIX 33J1a4 M0 TeMaM
«l"anorenn», «Cepa u €€ coeguHEHUs», «A30T U (Hochop U UX COCTUHEHHUs», «MeTallIbl
TJIABHBIX MOATPYII, «MeTamibl MOOOYHBIX TOATPYII».

XuMus U KU3Hb.

Poner xumum B obecrieueHWHM YCTOWYMBOTO pa3BUTHUS dYenoBeuecTBa. [loHsTHE O
Hay4HbIX METO/AX MMO3HAHUS U METOJOJIOTMU HAy4YHOIo HcciieqoBanus. Hayunbsle npuHIIUIBI



OpraHu3alMy XUMHYECKOTO TPOW3BOJACTBA. [IpOMBINIJIEHHBIE CIOCOOBI  IMOJTYYEHUS
BOKHEUIIIMX BEIICCTB (Ha MpUMeEpe NMPOU3BOACTBA aMMHaKa, CEPHOW KHCIOTHI, METAHOJIA).
[TpoMmbIeHHbIe  CTOCOOBI MOYYCHUS METAIOB W CIUIABOB. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKarolIel Cpelbl U ero mocieAcTBHs. Poib XUMUU B OOECIICUEHUU IHEPIETUUYECKOU
0€e30IaCHOCTH.

Xumusa U 310pOBbe uenoBeka. JIekapcTBeHHbIEe cpeacTBa. IlpaBuiia MCHoJIb30BaHUS
JIEKApCTBEHHBIX MpenaparoB. Poib XUMUM B pa3BUTUU METUIIUHBI.

XuMHUsl THIIA: OCHOBHBIE KOMIIOHEHTBI, MHHIIEBBIC J00aBku. Poilb XuMuM B
o0ecrieueHny NUIIEBON 0€30I1aCHOCTH.

Kocmernueckue n nmapdroMepHsie cpencta. beitoBas xumus. [IpaBuia Ge3omacHOro
WCIIOJIB30BaHUSI TPETapaToB OBITOBOM XUMHH B MIOBCEIHEBHOM JKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEpHAIIbI (LIEMEHT, OETOH).

XuMHus B CEIbCKOM X03siiicTBe. Opranndeckue 1 MUHEpalIbHbIE YA00pEHUS.

CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MAaTepualibl, KpackH, CTEKJIO, KepaMHuKa.
Marepuans! 11 21eKTpoHUKH. HaHOTEXHOIOTHH.

PacuérHric 3amaun.

Pacuérer: Macchl BemecTBa win 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM O00bEMY OAHOIO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CIIM OJJHO M3 BEIIECTB UMEET MPUMECH, MACChI
(oOBéMa, KOJIMUECTBA BEIIECTBA) MPOJYKTa PEAKIUM, €CIH OJHO W3 BEIIECTB JAaHO B BHJIE
pacTBOpa C ONPEAEIIEHHON MAacCOBOM J0JIEM PacTBOPEHHOIO BEILIECTBA, MACCOBOM IO U
MOJISIPHOM KOHIIEHTpPAllUM BEIIeCTBA B PAcTBOpPE, MOJIM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETHUYECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXNnpeaAMETHBIX CBsI3€l NIPU U3YUYEHUH O0IIeH U HEOPTaHUYECKON XUMUU
B 11 Kkiacce ocCylecTBisieTcs 4epe3 HMCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHSATUHN, TaK U TIOHATUHN, IPUHATHIX B OTAEIBHBIX NMPEIMETaX €CTEeCTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TIOHSATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUMIOTE3a, TEOPHUS,
3aKOH, AaHalM3, CHHTE3, Kilaccuukamus, MNEePUOANYHOCTh, HAOIIOJICHHE, H3MEpEHHUeE,
SKCIEPUMEHT, MOJIENIb, MOJEIUPOBAHHUE.

dusnka: marepus, MUKPOMHUP, MaKpPOMHDP, aTOM, SJEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOIBI, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSHHE BEIIeCTBa, HACATbHBIA Ta3, (QU3NYECKUE BEIHYMHBI, €IUHUIIBI
HU3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHu3M, 53KocucTeMa, Ouocdepa, MeTaboIU3M, MaKpo- U
MUKPODIJIEMEHTHI, OCJIKH, KUPBI, YIJIEBObI, HYKJICUHOBBIE KHUCIOTHI, (D€PMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepasbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHonorus: XuUMHUYECKas  MPOMBIIIIEHHOCTh,  METAUIyprusi, CTPOUTEIbHBIE
MarepHayibl,  CEIbCKOXO3MCTBEHHOE  IPOW3BOACTBO,  TMHUIIEBAas  MPOMBIIUIEHHOCTb,
(dapmaiieBTHUECKasT MPOMBIIUIEHHOCTh, TPOMW3BOJICTBO KOCMETHYECKHX  IPENapaTos,
MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MAaTEPHAJIOB,  JJICKTPOHHAs]  MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEI 110
XUMHNHA HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JTUYHOCTHBIX
pe3yJIbTAaTOB OCBOCHHUS IpeAMETa «XHUMHUS» Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHS
BBIJICJICHBl  CJICAYIOIIME  COCTABIISAIOIIME: OCO3HAHME OOYYAOIIMMHUCS  POCCHUCKOMN
FPAKJAHCKOW HWJIEHTUYHOCTHU;, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH W
CaMOOTIPEIICIICHUI0; HAJIMYMe MOTUBAallMU K OOYYEHHI0; TOTOBHOCTh H CIOCOOHOCTH
o0ydJaronuxcsi pPyKOBOJCTBOBAaThCS MPHUHATHIMH B OOIIECTBE MpaBUJIaMH W HOPMaMHU
MOBE/ICHUS;, HaJU4Me MPABOCO3HAHUS, DKOJIOTUYECKOW KYJIbTYPBI; CIIOCOOHOCTH CTaBUTh
LIETTU ¥ CTPOUTH KU3HECHHBIE TUTAHBI.

JImgHOCTHEIC pe3yabTaThI OCBOCHUS npeamera «XHMUD OTPaXKaIOT
c(OPMUPOBAHHOCTH OIBITA MO3HABATEILHOM M MPAKTUYECKOW NEATEIHbHOCTH O0yYarOIIUXCs
B IIPOIIECCE peaTu3aiy 00pa30BaTEIbHOMN NIeATEILHOCTH.

JImaHOCTHEIC pe3yIabTaThI OCBOCHUS npeameTa «XUMHD» OTpaXKaroT
c(hOPMHUPOBAHHOCTH OIBITA TIO3HABATEIHLHOW M MPAKTHUYECKOHN JCITEILHOCTH OOYYarOIIUXCS
B IIPOIIECCE peaTu3ai 00pa30BaTEIbHON IEITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HAHUsI OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH,
YBaKEHUS K 3aKOHY U TIPABOTIOPSIIKY;

MPEACTABIECHUS O COLMAJIbHBIX HOPMax M MPaBUIAX MEXIWYHOCTHBIX OTHOLIEHUN B
KOJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TIPU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEIICHHH Y4YeOHBIX M TIO3HABATENbHBIX 3aJlay, BBIMOJHEHUH XHUMHYECKUX
JKCIEPUMEHTOB;

CHIOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY U apTryMEHTHI
JIPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YUSOHOU IeATETbHOCTH;

2) NaTPMOTUYECKOT0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY M HAay4YHOMY HACJIEIUI0 OT€UECTBEHHOMU
XHMHU;

YBaKEHHUS K TMPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHU W MPAKTUUYECKOTO MPUITOKCHHS
XUMUHW, OCO3HAHHUS TOTO, YTO JAHHBIE HAYKH €CTh Pe3yJbTaT INTEIbHBIX HAOII0JECHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB;

WHTEpeca M II03HABaTEJIbHBIX MOTHBOB B TIOJYYEHHMH M IMOCJIEAYIOIIEM aHalIu3e
nH(pOpMaIIUU O TIEPETOBBIX JOCTHKEHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OLICHUBATHh CBOE IMOBEIAEHUE M ITOCTYIKM CBOMX TOBAapUUIEH C MO3ULIMMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



MOHUMAHUS [IEHHOCTEW 30pOBOTO M 0€30macHOro odpasza KHU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJTI0/IeHHsI TIPaBHJI 0€30MacHOTO OOpaIeHusl ¢ BEIIECTBAMU B OBITY, IMTOBCEIHEBHON
YKU3HH, B TPYJAOBOU J€ATEIbHOCTH;

MMOHVMAHUS IICHHOCTH NPaBWJ HMHIUBUIYaTbHOTO M KOJUJICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIHOJICH;

OCO3HAHUS MOCIEACTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIs,
HapKOTHUKOB, KYpEeHHS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEILCKON IEATCILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 33Ja4 COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

HMHTEpeca K MPaKTHYECKOMY U3YUYEHHUIO MPOodeccuil pa3iMuHoOro poja, B TOM YUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOAAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIMBUIYaJIbHOW TPAEKTOPHUH OOpa30OBaHMUs,
Oynymedi mpodeccur W peanu3alud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4YETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

OKOJIOTUYECKH  IIEJIECOO0Opa3HOr0  OTHOLICHHS K TMPUPOJEC KaK  HCTOUYHUKY
CYLLECTBOBAHMSI )KU3HU Ha 3eMIIE;

MOHUMaHUS  TI00aTbHOTO  XapakTepa  OKOJOTMYECKUX  MpoOsieM,  BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHOU CPEbL;

OCO3HAHUSI HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTIKCHHM XUMHH Ui PEHICHUs
BOIIPOCOB PAIlMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMIPUATUS ACHCTBUM, MPUHOCALIUX BpE OKPYKAIOLIEH MPUPOIHOH cpene,
yMEHUS MIPOTHO3UPOBATH HeOIaronpusiTHoIC 3KOJIOTUYECKHE MOCJIE/ICTBHS
MpEANPUHUMAEMBIX ACHUCTBUN U IIPENOTBpALIaTh UX;

HaJU4HUsl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpHI, OMBITA
NESATEIbHOCTH 3KOJIOTMUECKOW HAMpPaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSITH HICOJIOTHU XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
OOIIIECTBEHHOM MPAKTUKH;

MMOHUMaHUS CIeNU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poiu B (hopMUpOBaHUU
palMOHATBPHOTO HAYYHOTO  MBINIJICHUS, CO3JaHUM IIEJIOCTHOTO TMpEACTaBICHUS 00
OKPY’KaIOIlIEeM MHUpPE KaK O €IUHCTBE MNPUPOABI M YEIOBEKAa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHUH MpodIIeM COXpaHEHHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH IS COBPEMEHHOW ITMBUIIU3AINK: B €€
TYMaHUCTHYECKOW HAIPaBIECHHOCTH W BAYKHOW POJIM B CO3JJaHWM HOBOW 0a3bl MaTepHATbHOU
KyJIbTYpBl, B PEIICHHH TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, HHEPreTHYECKON, TNHINEBOH M HSKOJOTHMYECKON Oe30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECIIEUeHUH YCIOBUM YCIEIIHOr0 TPy/ia U 3KOJOTUYECKH KOM(POPTHON KUIHU
Ka)KIOT0 WieHa O0IecTBa;



€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHHMAHHS CYIIHOCTH METOJOB TIO3HAHUS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIB30BATh MOIyYaeMbIe 3HAHHS
IUIE aHaiW3a W OOBSCHEHHS SBICHUH OKPYKAIOUIETO MHpAa M TPOHMCXOISAIIUX B HEM
W3MEHCHHI, YMEHHs JelaTb 0OOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYyYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XMMHUYECKUE 3HAHUS IS PEHICHUS
po0JIEM B peabHBIX KU3HCHHBIX CHTYAIIHsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOMN ICATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BAaHUIO M CAMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHWA 1O XHMHU B COOTBETCTBUU C IKU3HCHHBIMH
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pasiIuuHbBIX cdepax mnpodecCHOHATEHON
JeSITeTHbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHS IIPOrpaMMBbI 110 XUMHM Ha YPOBHE CPEJIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYMMBbIe JUIsI (POPMHUPOBAHUSI MUPOBO33PEHUST 00YUAIOIINXCS MEXIUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) OOLIEHayYHble MOHATHS, OTpaXKarolllue LEJIOCTHOCTh HAyYHOH KapTHHBI
MHUpa U creuu(puKy METO/I0B MO3HAaHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MpPOIECC, CHCTEMa, HAy4HBIH (aKT, NPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEOBAHNE, HA0II0IEHNE, U3MEPEHHE, SKCIIEPUMEHT U
ApyrHe);

yHUBEpCaJbHblE  yueOHble  JeWCTBUS  (IIO3HABATENbHbIE, KOMMYHHMKATUBHBIE,
peryisiTuBHbIE), oOecneunBaroniye (opmMupoBaHue (QYHKIMOHAIBHON TIpPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00yYaroIInXCs;

CIOCOOHOCTh ~ OOYYaroIMXCS HCIOJb30BATh OCBOCHHBIE MEXAUCHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M yHHMBEpCAJIbHbIE ydeOHBbIE IEHCTBHMs B IMO3HABATEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBbHBIMH YYEOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBHSIMU.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHeE TeiiCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh W aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECTIATh LENHN JACATEIHHOCTH, 3a]aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTD PE3YyJbTAThl ACATCIbHOCTH C ITOCTABJIICHHBIMU LCIAMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HAaHUHU HpI/IéMBI JIOTUYCCKOI'O MBIIIJIICHUA: BBIACIIATH
XapakTepHble TPU3HAKK TIOHATUNW M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBCTCTBYIOIINEC MMOHATUA JIA OGT:SICHCHI/IH OTACIIBHBIX (I)aKTOB nu ﬂBJ’IGHHﬁ;

BBIOMPATh OCHOBAHHMS W KPUTEPUU IS KiIacCU(PUKAIMK BEIIECTB M XUMHYECKHUX
peaKIunii;

YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YUACMbIMU SIBJICHUSAMU,



CTPOUTH JIOTMYECKHE PpACCYXACHUs (MHIYKTUBHBIE, NEAYKTHBHBIC, I10 aHAJIOTHH),
BBISBJIATH  3aKOHOMEPHOCTM M NPOTHBOpPEYHsS B  pacCMaTpUBAEMbIX  SIBICHHUSX,
(opMyIMpOBATH BBIBOABI U 3aKIIIOYEHUS;

IIPUMEHATh B IPOLECCE IO3HAHMUA MCIOJIb3yEMblE B XHMHHM CHMBOJHUYECKUE
(3HAKOBBIC) MOJENH, MPEOOPA3OBLIBATH MOJICIBHBIC MPEICTABICHHUS — XUMUYECKUU 3HAK
(cuMBOI) BrMeMeHTa, XHMHYecKas (opMmyiia, ypaBHEHHE XHMHUYECKOH peakuud — Npu
pelieHH Y4yeOHBIX IO3HABATENbHBIX M IPAKTHUYECKUX 337ay, IPUMEHSTh Ha3BaHHbIE
MOJIE€TIbHBIC MTPEICTABIICHMS JIS BBIBICHMSI XaPAKTEPHBIX TPU3HAKOB N3Y4aE€MbIX BEILIECTB U
XUMUYECKUX PEAKLIUN.

2) 6a3oBble HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O ITO3HAHUS BEILECTB U XUMUYECKUX PEaKLIUN;

¢dbopMynaMpoBaTh LEIM W 33Ja4d HCCIEN0BaHMsS, HCIIOJIb30BaTh IIOCTABJIECHHBIE U
CaMOCTOSITENTLHO COPMYIMPOBAHHBIE BOMPOCHl B KAayecTBE HHCTPYMEHTA IIO3HAHUS U
OCHOBBI i1 (hOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABMIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUU;

BJIICTh HABBIKAMU CAMOCTOSITEJIBHOIO IIJIAHUPOBAaHUS M IPOBEICHUS YYECHHUYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHHUs  HaOMIOJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENTFHO MPOTHO3UPOBATh €T0 Pe3yibTar, (GOpMYIHpPOBAaTh OOOOMICHUS W BBIBOIBI
OTHOCUTEJIBHO JJOCTOBEPHOCTH pPE3YyJbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIN
OT4€T O MpoAeTIaHHO padore;

NpUOOpETaTh OMBIT YYCHHYECKOW HCCIEeNOBATEIbCKONW M IMPOEKTHOW JAEATEIbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METOAOB DPEUICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGOpMauuu (HAy4HO-TIOMYJISIpHAs
JuTepaTypa XHMHYECKOTO COJAEp)KaHMs, CHpaBOYHbIE mocobus, pecypcbl HMHTepHeTa),
aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHUJIOB M (OPM MpeNCTaBICHUS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampockl U NPUMEHSATh Pa3IMYHbIE METOJIbl MPU MOUCKE U 0TOOpe
nH(popManny, HeOOXOAUMOM /1JIsl BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOPETaTh ONBIT UCHOIB30BAHUS MH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH
U PA3JINYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIbHYIO (opMmy mpencTaBieHus HHPOpMaAUU
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH S3bIK B KayecTBE CpeJICTBa Npu padoTe ¢ XUMHUYECKOH
uHpopMalMel: MPUMEHSITh MEXIpEeIMETHble ((pHU3MUecKue W MaTeMaTHYeCKue) 3HaKu U
CUMBOJIBI, (hOpMyIIbl, a00pEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaIbHbIe y4eOHbIE JeCTBUSA:

3a/1aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B X0JI€ TMajoTa U/ uiu
JIMCKYCCHH, BBICKA3bIBaTh UCH, (OPMYIHPOBATH CBOU MPEIIOKEHUSI OTHOCUTEILHO
BBITIOJIHEHUS TIPEITIOKEHHOU 3a/1a4u;



BBICTYyIIaTh €  IPE3CHTAllMEN  PE3yJbTATOB  IIO3HABATEIBHON  JEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU  BBIIIOJIHEHUU
XMMHUYECKOI0 HKCIIEPUMEHTA, IPAKTUYECKON pabOThI 110 UCCIIEI0BAHUIO CBOMCTB M3y4YaeMbIX
BEIIECTB, pealu3alii y4eOHOro MpoeKTa, U (opMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHBIX MCCIIEOBAHUH IMyTEM COTJIACOBAHUS MO3ULUI B X0J€ 00CYXICHHUS U OOMEHa
MHEHUSIMHU.

PeryisiTuBHBIe  YHHUBepCAJbHBbIe  y4eOHble  JIefiCTBHSI:  CaMOCTOSITEIBHO
IUIAHUPOBATh U OCYLIECTBIATH CBOIO IO3HABATEIBHYIO JESATEIBFHOCTD, ONpeAesis e€ Lenu
3aj1a4ud, KOHTPOJIMPOBaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH IIpelaracMblil
QJITOPUTM JICHCTBHI NPU BBIOJHEHWH YYEOHBIX M HCCIEIOBATEIbCKUX 3aJ]ad4, BBIOMpATh
Hanbonee 3((HEeKTUBHBIA CIOCOO0 WX pemeHHs ¢ Y4ETOM TOJYYCHHsS HOBBIX 3HAaHUH O
BCIECTBAX M XHMMHYECKUX PEAKIMUAX; OCYLICCTBISATh CAMOKOHTPOJb JCATCIBHOCTH Ha
OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATHBI

[TpeaMeTHBIC pe3yNbTaThl OCBOCHHS MPOrPaMMBbI [0 XMMHUH Ha yriIyOJIEHHOM YpOBHE
Ha ypOBHE CpexHero oOmero oOpa3oBaHUs BKIIOYAIOT Crenu(pUYecKue Uit y4eOHOro
npenMera «XHMHUS» Hay4HbIe 3HAHUS, YMEHHUS M CIIOCOOBI JEUCTBUIl 10 OCBOCHHIO,
UHTEPIPETAIMUd U NpeoOpa3oBaHUIO 3HAHUI, BUIBI ACATEIBHOCTU IO IMOJYYCHHIO HOBOTO
3HAHHS U MPUMCHCHUIO 3HAHUHI B PAa3IMUYHBIX YYCOHBIX CHTYaIUsIX, a TAKKE B PEalbHBIX
’KM3HCHHBIX CHUTYaIlMsX, CBS3aHHBIX C XUMHEH. B mporpamMme MO XUMHU TNPEIMETHBIC
PE3yIbTaThI MPECTaBICHBI 110 TOAaM H3Y4YEHHUS.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TPEACTABJICHHUI: O MECTE M 3HAYCHUH OPraHMYECKOM XUMUHU B
CUCTEME eCTECTBEHHBIX HayK MU €€ poiau B O0O0ECleYeHHUH YCTOMYHUBOTO Pa3BUTHS
YeloBEYeCTBA B PEIICHUH MPOOJIeM JKOJIOTUYECKOW, JHEPreTMYecKO U MHIIEeBON
6630HaCHOCTI/I, B PasBUTHU MCIHULWHBI, CO3JaHNU HOBBIX MAaTCpHaIOB, HOBBIX MCTOYHHKOB
9HEpru¥, B OOECHEYEeHHH pPALMOHAIBHOTO MPHUPOAOIOJIb30BAHUSA, B (POPMHUPOBAHUU
MHPOBO33PEHUS U OOIIeH KyIbTypbl YelOBEKa, a TaKkKe HSKOJIOTHYeCKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOU CpeIe;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIne
MOHATHS — XUMHYECKHUU DJIEMEHT, aToM, SAPO W DJIEKTPOHHas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aToMa, THOPUAU3AIIIS aTOMHBIX
opOuTaneii, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENIEHh OKHCICHUS,
XUMUYECKass CBsI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIH OO0BEM, YTIJIICPOIHBIM CKEJeT,
(GbyHKIMOHATBHAS TpyINIa, paguKkal, CTPYKTypHbIe GopMyJbl (pa3BEPHYThIE, COKpAIlEHHBIE,
CKEJIETHBIE), U30MEpUs CTPYKTYpHAs U MPOCTPAHCTBEHHAs (F€OMEeTpHUYecKas, ONTUYECKas),
M30MEpbI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPOA- U a30TCOAEpIKAIINE
OpraHUYECKHUE COEAUHEHUS, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COCIMHEHMS; TCOPUH, 3aKOHBI (mepuoandeckuii 3akon JI. V1. MenneneeBa, Teopus CTPOCHHS
oprannyeckux BemecTtB A. M. ByrtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXPAaHEHHUs W MPEBpalllEHUs JHEPIHMM IPU XUMHUYECKHX PpEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHUS
MPUYMHHOCTH W CUCTEMHOCTHM XHWMHMYECKUX SBJICHUH; IPEJACTaBICHUS O MEXaHU3Max



XUMHAYECKHX PpEeaKIuil, TepMOJUHAMUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHMs, O B3aUMHOM BIIMSTHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIN U
Me3oMepHbIi 3P dekTol, opueHTanThI | 1 |l poma); dhakTomornueckue cBeIeHUsS O CBONCTBAX,
cocTaBe, MOJIy4eHUU U 0€30IaCHOM HCIIOJIb30BAHUU Ba)KHEUIIMX OPraHMYEeCKHX BEIIECTB B
OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKa, OOUIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO
MIPOU3BO/ICTBA (HA MMPUMEpE NMPOU3BOACTBA METAHOJIa, TepepadoTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHM: BBIABIATH  XapaKTEepHblE IMPU3HAKU  TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XMMHUYECKYIO CHMBOJUKY JUIS COCTAaBJICHUS MOJEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKIX BEIIECTB;

COCTaBJIATh YpaBHEHMs XUMHUYECKMX pEaKUMd U pacKpbelBaTb HX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKUUN IOCPEICTBOM COCTaBICHUS 3JIEKTPOHHOIO
OanmaHca STUX peakIui, peakuii HOHHOTO OOMEHa NyTEM COCTaBICHUS HMX TMOJHBIX H
COKpaIIEHHBIX MOHHBIX YPaBHEHHI;

W3rOTABIIMBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB JUIsl WJUIIOCTPALUU HX
XUMHYECKOI'0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh ~ YMEHHUH:  yCTaHABIMBAaTh  MPHUHAJICKHOCTh  HU3YUYEHHBIX
OpPraHMYECKUX BELIECTB IO KX COCTaBYy M CTPOCHHUIO K OMNPECIEHHOMY Kiaccy/Tpymie
COCMHEHWH, JaBaTh WM Ha3BaHUs MO cucrtemarndeckod Homenkinatype (IUPAC) u
MIPUBOJIUTH TPUBUAJIbHBIE HA3BAHUS U1 OT/IEIbHBIX PEACTABUTEIICH OPraHUYECKUX BELLECTB
(oTMNEeH, aneTWsIeH, TOJyOoJd, TJHMIEpPHH, STWICHIJIUKONIb, (eHon, ¢dopmanbierua,
aleTanbJIeru], aleToH, MypaBbUHAasl KUCIIOTA, YKCYCHasl KUCIIOTa, CTEApUHOBAsi, OJIENHOBAs,
NaJbMUTUHOBAs KHUCIOTHI, TJIMIMH, ajlaHuH, MaibTo3a, (QPyKTO3a, aHWIWH, JAUBHHMII,
M30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

Cc(OPMHPOBAHHOCTh YMEHHUS ONpPENENSATh BHUJ XHMHUYECKOH CBSI3M B OPraHUYECKHUX
COeMHEHUSX (KOBAJICHTHAS U NOHHAs CBsI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSAThH MOJOKEHUSI TEOPUH CTPOEHUSI OPraHUYECKUX
BemectB A. M. ByTieposa st 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOCHHE, (U3NYECKHUE U
XUMHYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENECH pAa3IMYHBIX KJIaCCOB OPraHMYECKUX
BELIECTB: aJKaHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUECHOB, AQJIKHHOB, apOMaTUYECKUX
yTJIEBOOPOIOB, CIIUPTOB, aJIbAETHJIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOMKHBIX
3GUpPOB, KUPOB, HUTPOCOSAUHEHUH W aMMHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-,
M- U TOJIMCAaXapuI0B), UILUTIOCTPUPOBATh FEHETHUYECKYIO CBA3b MEX/y HUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OpMYyIT;

c(OPMHPOBAHHOCTh YMEHMs TOATBEPXKJaTh Ha KOHKPETHBIX IpUMeEpax XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHH OT KPaTHOCTU M TUIA
KOBaJICHTHOM CBS3U (OG- M T-CBS3M), B3aMMHOIO BIMSHUS aTOMOB M TPYII aTOMOB B
MOJIEKyJax;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HWCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HeTh, IPUPOAHBII Ta3, YToJb), CIIOCOOBI €ro NnepepadoTKU M MPAKTHUYECKOEe MPUMEHEHUE
MPOIYKTOB MepepaboOTKH;



c(OPMHPOBAHHOCTH BIIAZICHUS CHCTEMOW 3HAaHMH O €CTECTBEHHO-HAyUHBIX METOJax
MO3HAHUsI — HAONIONEHUH, W3MEPEHUHU, MOJICIUPOBAHMUHU, HKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

chOpPMUPOBAHHOCTh YMEHUS TMPUMEHSATH OCHOBHBIE ONEpAlUd  MBICIUTEIBHON
NESITeIbHOCTH — aHaJIM3 M CHUHTE3, CpaBHEHHE, 000OIIeHNe, CHCTEMATU3alUIO, BBISIBICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3E€M — /111 U3y4YEHUsl CBOMCTB BELLIECTB M XUMUYECKUX PEAKIUI;

chOpPMUPOBAHHOCTh YMEHHUH: BBISBIATH B3aUMOCBSI3b XUMHYECKMX 3HAHUH C
MOHATUSIMH M TPEJICTaBICHUSIMH JPYTUX ECTECTBEHHO-HAYYHBIX IPEIMETOB s Oojee
OCO3HAHHOT'O [IOHMMAaHHUS CYIIHOCTH MAaTE€pUaJbHOTO €IMHCTBA MMpA, MHCIIOIb30BaTh
CHCTEMHBIE 3HAHUS 110 OPTaHUYECKON XUMHH JUIA OOBSCHEHUS U IPOTHO3UPOBAHUS SIBICHHA,
HUMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

cOpPMUPOBAHHOCTh YMEHUU: MPOBOJIUTH PACUETHl MO XMUMHYECKUM (QopMmyiamM u
YpaBHEHHSIM XUMHUYECKUX PEAKIUH C NCIOIb30BaHNEM (DU3UYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
PacuUéThl M0 HAXOXKJICHUIO XUMUYECKOHN (POPMYJIIBI BELIECTBA 110 N3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKHUX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHUBATH C
MO3UIMK JKOJOTMYECKOH O€30IacHOCTH TIOCHIEACTBUS OBITOBOM W IMPOU3BOICTBEHHOM
JeSITeIbHOCTH YeJIOBEeKa, CBA3aHHON C MepepadOTKON BEIIECTB, MCIOJB30BaTh MOTyYEHHbBIC
3HAHUA JUIS IPUHATHS TPAMOTHBIX PEIISHUI TPOOJIeM B CUTYaIIUAX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCT, ~ YMEHHUH: CaMOCTOSTENIFHO  IUIAHUPOBATh W MPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJyuY€HHWE M H3YUYEHHE CBOMCTB OPraHUYECKUX BEIECTB,
KAueCTBEHHBIE DPEAKIMM YIJIEBOAOPOJOB pA3JIUYHBIX KJIACCOB M KHCIOPOACOACPIKAIINUX
OPraHMYECKHUX BEIIECTB, PEIICHUE OHKCIEPUMEHTAJIbHBIX 3aJad [0 PACIIO3HABAHUIO
OpPraHUYECKUX BEIIECTB) C COOIOJCHUEM MPaBmII 0€30MacHOr0 0OpaIleHUs C BEIIeCTBAaMH U
nabopaToOpHBIM 00OpyAOBaHUEM, (HOPMYIHUPOBATH I€JIb HCCIEIOBAHUSA, MPEJCTABIATh B
pa3nuyHOM  Qopme pe3ysnbTaThl SKCIEPUMEHTa, AaHaJU3UpoBaThb U OLGHHWBAaTh HX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUH:

co0IIoAaTh MpaBUila HKOJIOTUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JEATEIBHOCTH B LIEISAX COXPAHEHMsI CBOErO 3/I0pPOBbs, OKPYXKaroIled MPUPOJHON cpeasl U
JOCTUKEHMS €€ yCTONYMBOIO Pa3BUTHS;

OCO3HAaBAaTh OMACHOCTh TOKCHMYECKOTO JNEHCTBUS Ha JKUBbIE OpPraHU3Mbl ONpeAeIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch ntoka3arens [1/1K;

aHAJM3UpPOBaTh  11€JI€COO0PAa3HOCTh  MPUMEHEHHMS  OpPraHWYEeCKHX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIISTH IIEJICHANPABICHHBIN MOUCK XUMHUYECKON
nH(pOpMallUK B pa3INYHbIX UCTOYHMKAX (Hay4Hasl M yueOHO-Hay4Has JIUTepaTrypa, CpeacTBa
MaccoBoil mHpopmanuu, MHTEpHET M ApyrHe), KpUTHUYECKH aHATU3UPOBaTh XUMUYECKYIO
uHpopMalnuio, nepepadbaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHM C IOCTaBIEHHOU
yueOHoOM 3a1ayeil.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHMA Kypca «OOmas M HeopraHudeckas XUMUs»
OTpaXKaroT:

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH: O  MaTepualbHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M IM03HABAEMOCTU SIBIICHUW MPHUPOJBI, O MECTe M 3HAUEHUU XUMHH B
CHCTEME ECTECTBEHHBIX HayK M €€ pojH B 00eCleYeHUN YCTOMUMBOTO Pa3BUTHS, B PEIICHUN



mpo0JieM SKOJIOTHYECKOH, DJHEPreTUYecKoi W THUIIeBOH O€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HMCTOYHUKOB DHEPIHH, B OOECIICUCHUU
palMOHAJIBLHOTO TMPUPOJOINONb30BaHMs, B (HOPMUPOBAHMM MHPOBO33PEHUS U  0OIIei
KyJIbTYpbhl 4EJIOBEKa, a TaKXKe SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM CpenE;

BJI/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
MOHATHSI — XUMHYECKHUH 3JEMEHT, aTOM, SIpO aTOMa, M30TOIbI, JIEKTPOHHAs 000JI0YKa
aroma, S-, p-, O-atoMHBIe OpOHMTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMa,
rUOpUIU3aIHs aTOMHBIX opOuTanei, HOH, MOJIEKYJIA, BaJICHTHOCTb,
3JEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHUCIICHMS, XUMHUUYECKasl CBsA3b (KOBaJEHTHAasi, MOHHAs,
MeTaJlJIn4yecKasi, BOJAOPOHAs), KPUCTAJUIMUECKas PelIETKa, XUMUYecKas peakius, pacTBop,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOIUTHYECKAsT IUCCOLMALNs, CTENEHb IUCCOIUALUH,
BOJOPOJHBIA IOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOH 3(P(PEKT XUMHUECKOH
peakiu, CKOPOCTh XMMHUYECKOW PEAKIUH, XUMHUYECKOE DPaBHOBECHE; TECOPUU U 3aKOHBI
(Teopust NEKTPOIUTHUECKON AUCCOIMAINU, TTeproandeckuii 3akoH J[.M. MenneneeBa, 3aKoH
COXpaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHMS U MPEBPAILECHHS SHEPTUH NP XUMUUYECKHUX
peakuusx, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JEKAllue B
OCHOBE ITOHMMAaHHUSI NPUYUHHOCTH M CUCTEMHOCTHM XHUMHMUYECKHUX SIBJICHUW; COBPEMEHHBIE
MPEACTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJIMOJICKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHM3Max XUMHUYECKHX PpEeaKIui,
TEPMOJAMHAMUYECKUX U KMHETHMUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKAHUSA, O XMUMHYECKOM
paBHOBECHH, PACTBOPAX M JAUCIIEPCHBIX CHCTeMaXx; (DaKTOJIOTHYECKHE CBEJIEHUSI O CBOMCTBAX,
cocTaBe, MOTyYeHUH B 0€30MaCHOM MCIOIB30BaHUHU BAXKHEUIITUX HEOPTraHMUECKUX BEIIECTB B
OBITY M TIPAKTUYECKOHN JESITEIILHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHUHIIMIAX XUMHUUYECKOTO
MIPOU3BO/JICTBA;

chOPMUPOBAHHOCTh ~ YMEHMI: BBIABISATH  XapaKTEepHbIE MPU3HAKU  TIOHATHUH,
yCTaHaBJIMBATh MUX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOUIUE MOHATUS MPU ONMHUCAHUU
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILICHHII;

c(hOpPMUPOBAHHOCTh YMEHHUSI UCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBICHUS
(dbopMyn BelIeCTB UM YpaBHEHHH XHUMHUECKHUX PpEaKIUi, CHUCTEMATHUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIC Ha3BaHUS OT/ACIbHBIX BEIIECTB;

c(hOPMHUPOBAHHOCTh yMEHHUS OMPENEIATh BaJICHTHOCTh U CTENECHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIWHEHMSIX, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS,
MeTaJTU4ecKasi, BOJOPOIHAS ), TUIl KPUCTAIUTMUECKOHN peléTKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh yMEHHSI OOBSCHATH 3aBHUCHMOCTH CBOMCTB BEHIECTB OT BHUIA
XUMHYECKOH CBSI3M U TUIA KPUCTAJUTMUECKOHN peléTKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpPMUPOBAHHOCTh YMEHUH: KIacCU(PHUIMPOBATh: HEOPTaHUYECKHE BEIIECTBA IO UX
COCTaBYy, XMMUYECKHE PEAKIIUU MO PA3IUYHBbIM MPU3HAKAM (YUCIY U COCTaBY pearupyromux
BELIECTB, TEIUIOBOMY 3(QeKTy peakuuu, U3MEHEHHIO CTEelNeHEeW OKHUCIIEHHS 3JIEMEHTOB,
00paTUMOCTH, yYaCTHUIO KaTalu3aTopa U JIPYTue); CaMOCTOSITEIIbHO BBIOUPATh OCHOBAHUS H
KpUTEPHUHU IS KIIACCU(DUKALNY U3YIaeMbIX BEIIECTB M XUMHUYECKHUX PEAKIIHiA,

chOpPMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICI TNepuoandeckoro 3akona JI. W.
MenpaeneeBa M JEMOHCTPUPOBaTH €ro0 CHUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;



c(OPMHPOBAHHOCTh YMEHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB H
MOHOB XUMHUYECKHUX D3JIEMEHTOB IEPBOrO—4EeTBEPTOro NepuonoB lleprogndeckoi cucTeMbl
.M. MenneneeBa, HUCHOIB3YSl IOHATHS «IHEPIETHYECKUE YPOBHH», «IHEPIETUYECKUE
HOAYPOBHI», «S-, P-, d-aTOMHBIE OpOHTANIN», KOCHOBHOE M BO30YXKIEHHOE YHEPreTUUCCKUE
COCTOSIHUSI aToMa»; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOHCTB XHMHYECKUX
JJIEMEHTOB U UX COCIMHEHMM IO nepuonaM M rpymnmnam Ilepuonmueckoi cucrems! . U.
MenpeneeBa, BaJCHTHBIE BO3MOXXHOCTH aTOMOB DJJIEMEHTOB HAa OCHOBE CTPOCHHS HX
JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, IOATBEPAKAATH CYIIECTBOBAHUE T'€HETUUECKON CBS3U
MEXJly HEOPraHMYECKHMH BEIECTBAMU C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIUX
XMMHYECKHUX PEaKIIWi;

c(OpPMHPOBAHHOCTH YMEHHUS pacKpbIBaTh CYILI[HOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABICHHUS JJIEKTPOHHOrO OajaHca 3THX
peakiuii; peakuuii HOHHOr0 OoOMeHa HyTEM COCTaBJIECHUS MX IOJHBIX U COKpaIEHHBIX
MOHHBIX YpaBHEHMH; peakUMi I'MIpoin3a; peakluil KOMIUIEKCcooOpa3oBaHMs (Ha IpuUMepe
TUIPOKCOKOMITJIEKCOB IIUHKA U aJIFOMUHUA);

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX DHEPreTHYEeCKMX XapaKTepUCTHK, XapaKTep H3MEHEHUs CKOPOCTH
XMMHUYECKOM pEaKkUMU B 3aBUCHUMOCTH OT pa3iM4yHbIX (AKTOpPOB, a TaKXKe Xapakrep
CMEILIEHUSI XUMUYECKOTO PABHOBECHUS O] BIUSHUEM BHEUIHUX Bo3AeicTBUMl (mpuHuun Jle
[larense);

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMUYECKHE DPEAKIMHU, JIeXKAlUe B
OCHOBE NPOMBIIIJICHHOTO IMOJYyYeHHUs] CEpHOW KHUCIIOThI, aMMMaKa, oOllue Hay4yHble
MPUHLMIIBI XUMUYECKUX IPOU3BOCTB; 1IE€JIECO00pPa3HOCTh MPUMEHEHHS] HEOPraHMYECKHUX
BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAaHUI O MeToJaX HAy4YHOIro IO3HaHUS
SBJICHUH MPUPObI — HAOJII0IeHUE, U3MEPEHUE, MOJIETUPOBaHKE, SKCIIEPUMEHT (peaslbHbINA U
MBICJIEHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUs IPUMEHSTh 3TH 3HAHUS MPU
SKCIIEPUMEHTAJILHOM MCCIE0BAaHUN BELIECTB U NIl OOBSCHEHUS XUMHYECKHUX SBIICHUH,
UMEIOIUX MECTO B NPUPOAE, NPAKTHYECKON NEATEIBHOCTH YEJIOBEKA M B IOBCEIHEBHOMN
KU3HU;

cOpPMUPOBAHHOCTh YMEHHSI BBISBISATH B3aUMOCBSI3b XMMHMUYECKHX 3HAHMHA C
MOHATUSIMU M TPEJICTaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX INPEIMETOB s Oojee
OCO3HAHHOT'O [IOHUMaHU MaTepUAILHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C HCIOJIB30BAaHUEM IOHATHIMA
«MaccoBasi J0JIs BEIIECTBAa B PACTBOPE» U «MOJISIPHASI KOHIIEHTPALIMS); MACChl BEIIECTBA WU
o0béMa raza mo H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0bEMY OJHOTO U3
YUYacCTBYIOIIMX B PEaKIUH BEIIECTB; TEIUIOBOro 3¢ (dekra peakiyu; 3Haue€HUs] BOJIOPOIHOTO
MIOKAa3aTesl pacTBOPOB KUCJIOT M ILIEJIOYEH C M3BECTHOM CTENEHBIO IUCCOLMALIMU; MacChl
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIINU, €CIU OJTHO U3 UCXOHBIX BEIIECTB JaHO
B BHUJE pacTBOpa C OMPEACIIEHHON MacCOBOM J0JIed PaCTBOPEHHOTO BEIIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); IOIH BBIX0/1a MPOIYKTA PEaKUn; 00bEMHBIX OTHOIICHUH ra3oB;

COPMHPOBAHHOCT, ~ YMEHHH: CaMOCTOSATENBHO  IUIAHHUPOBATb U MPOBOJAUTH
XUMHUYECKMH SKCHEpUMEHT (IPOBEIEHUE peaklUil HMOHHOrO OOMEHa, NOATBEPXKICHHE
KAa4eCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEUIECTB, ONMPENEICHUE CPEbl PACTBOPOB BELICCTB
C TIOMOIIbIO HWHAWKATOPOB, HW3YyYEHHUE BIMSHHUS Pa3IUUHBIX (PAKTOPOB HAa CKOPOCTb



XUMHYECKOM pEAKLHMH, PEUIEHHWE HKCHEPUMEHTAIBHBIX 3aJad 1o TemaM «Metauib»y U
«Hemeranne») ¢ coOmogeHNeM TMpaBuiI O€30MacHOTO OOpalleHUsi C BEHECTBAMHU H
nabopaTtopHbIM 000pyAOBaHUEM, (HOPMYIHpPOBATh II€JIb HCCIENOBAaHUS, MPEICTaBISATh B
pa3nuuHON  Qopme pe3yibTaThl d3KCIEpUMEHTa, aHAIM3UPOBAaTh M  OLEHUBATh MX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUM: COOIOATh MPaBUIA MOJIH30BAHUS XUMHUYECKOM TOCYT0i
u 7abopaTopHbIM O0OpYyJOBaHUEM, OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLUUSAMHU TIO BBINOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHX OIBITOB, 3KOJIOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY M TPYIOBOM JIEATEIBHOCTH B IEJISIX COXPAHECHHUS CBOETO
3710pOBbsl, OKPY KArolIeW NPUPOJHOM Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS,
OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWCTBUS HA MKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
HEOPraHUYECKHUX BEIIECTB, MOHMMas cMblca nokazarens [1/1K;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIISAThH IICJICHATIPABICHHBIA TTOUCK XHMHYECKON
nH(OpMANUY B Pa3IMYHBIX HCTOYHHKAX (Hay4YHAs U y4eOHO-HAy4HAs JIMTEpaTypa, CpeacTBa
MaccoBod uHGopmaruu, VHTEpHET U Apyrue), KPUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHpopmanuto, mnepepabaTeiBaTh €€ M HUCHOJIB30BaTh B COOTBETCTBHM C IIOCTaBJICHHOMN
y4eOHOH 3a/1a4eid.
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Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
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21 [IpenenbHblE YrIeBOAOPOABI — AJKAHBI, 5
[IAKJIOATTKAHbI
29 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 14 1
AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTuieckue yriaeBog0po bl (apeHbl) 8
54 [IpupoaHbIE HCTOYHUKH YIJIEBOJIOPOJIOB U X 4
nepepaboTka
2.5 ["anoreHnpon3BOIHEIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 11 1




KapOoHunpHbIE COeTMHEHHS: aTbJICTUIBI 1
3.2 ketoHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKupsi

3.3 VYrineBosl 9
Hroro no pazneny 41

Pa3znea 4. A3oTcoaepxaiue OpraHnyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Uroro no pazneny 12

Pa3pnen S. BeicokoMoOJIeKYy I pHbIE COCIUHEHUS

51 BricokomonekynspHble COeTUHEHHS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
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Crtpoenue BeniectBa. MHOrooopasue
1.2 P H P 11 1
BEIIECTB
13 XHUMHYECKUE PEAKITUN 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hewmerast 31
2.2 Mertabl 23
Hroro no pazaeny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeTobI TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME







n/n

ITOYPOYHOE IIVTAHUPOBAHUME

Tema ypoka

HpenMeT H 3HA4YCHUC OpraHquCKOﬁ
XUMUHU, IPCACTABIICHUC O MHOFOO6pa3I/II/I
OpraHu4YCCKHuX COC)II/IHeHI/Iﬁ

DJEeKTPOHHOE CTPOCHUE aTOMa yTIiiepoa
(ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

10 KITACC

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

XI/IMI/I‘IGCK&SI CBs3b B OpFaHI/ILIGCKI/IX
coequHeHUsX. MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eH

Teopust CTpoeHU OPraHUuYECKUX
coequHeHuii A. M. Bytneposa

Buabl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEMHEHMI

[IpencraBnenue o kiaccuuKauu u
crcTeMaTH4YeCcKasi HOMCHKIIATypa
(IUPAC) oprann4eckux BEIIECTB




Knaccudukanus peakuuii B
OPraHN4YeCKOM XUMHH

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psifl, 001ast
(dbopMyIia, HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl 1oJIy4eHUs U IPUMEHEHUE
AJIKaHOB

Huknoankansl: o0miast popmya,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHHS U XUMUIECKHAX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
pUMEHEHHE

Pemenne pacuéTHbIx 3a7a4 Ha
ornpeeNeHue MOJIEKYIIpHON (HopMyIIbI
OpPraHUYECKOTO BEIECTBA 110 MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero coctaB. Cucremarusanus u
000011IeHNE 3HAHUH 10 TEME

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001mas
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.




CtpyKTypHas ¥ LIUC-TPaHC-U30MEPHs
AJIKEHOB

dusnueckre U XUMHUYECKHUE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHHUKOBa

16 CriocoOblI moryueHus 1 IPUMEHEHNE
AJIKEHOB
IIpakTnueckas padora Ne 1 mo teme

17 "IlosryyeHue 3THIEHA U U3yYeHHE ero
cBoiicTB"
Pemenue pacy€THbixX 3a1a4 Ha

18 OTIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOT0 BEIIECTBA
AJKaMEeHbl: CONPSIKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIUPOBAHHBIE.
OCo6EHHOCTH IIEKTPOHHOTO CTPOCHUS

20 XHAMHMYECKUE CBOMCTBA CONPSIKEHHBIX
JTEHOB

21 CriocoObl MoJTy4eHus U IPUMEHEHUe
aJIKaJIneHOB
AJNKHHBI: TOMOJIOTUYECKUN PsiJl, 001ast

29 ¢bopMmysa, HOMEHKJIATypa, 3JE€KTPOHHOE
Y IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XUMHUYECKHE CBONCTBA aJIKUHOB

24 KavecTBeHHBIE peaklii HA TPOMHYIO

CBs3b




25

26

27

CriocoObI MOJTyYeHUS U TIPUMEHEHUE
AJIKUHOB

Pemenue 3a1a4: pac4€Thl M0 ypaBHEHUIO
XUMHYECKON peaKIuu

Cucremarusanus 1 0000IIEHNEe 3HAHUHI
10 TEME

28

ApeHbl: TOMOJIOTHYECKUH i, 00111as
bopmyra, HOMEHKIATypa. DIEKTPOHHOE
U IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a ¥ TOJTyOJIa, NX (PU3UIECKUe
CBOMCTBa

29

30

31

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEILEeHUs

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMH
MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
Oeusoia

OcoO6eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEJICJIEHUE MOJIEKYJIIPHON (POPMYJIbI
OpPraHUYECKOTO BEILECTBA

33

34

CriocoObl MoJTy4eHus U IpUMEHEHUe
apeHOB

I'eneTnyeckas CBA3b MEXKIY
Pa3IMYHBIMU KJIaCCaMU YIJIEBOJOPOIOB

35

Pacuérel no ypaBHEHUSAM XUMHUYECKHUX




36

37

peaknuii. Cuctemaruzanms 1 00001eHNe
3HaHUM 110 TEME

[Tpuponnerii ra3. [lomyTHbie HEPTIHBIE
rassl

KameHHbIi1 yroiib ¥ IpOyKTHI €70
nepepadboTKu

38

39

40

HedTs u ciocoOb1 €€ mepepaboTKy.
[TpumMeHeHne TPOTYyKTOB epepadoTKU
HepTH

['eHeTHUeCKas CBSI3b MEXTY
Pa3IMYHBIMH KJIACCAMHU YTIIEBOIOPOIOB
["anoreHONpOU3BOIHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHU
3aMEIIeHUS rajioreHa

41

JeiicTBue 1menouei Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIMTaJ0reHaIKaHOB C MarHUEM W IIMHKOM

42

43

44

Cucremaru3zanus 1 0000IIeHIE 3HAHUN
o pazzaeny "YriaeBoaopoas"
KonTtpoabsnas pabora no reme
"Yraesogopoab:"

[IpenenbHble OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psij, oOmas ¢popmyna,
CTPOEHHE MOJIEKYJI, U30MEpPHS,
HOMEHKJIaTypa, KJIacCU(pHUKaIHS,
¢u3nveckre CBONCTBA




XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

4 OJTHOATOMHBIX CITUPTOB

46 CriocoObl 1oJtyueHus 1 IpUMEHEHUE
OJTHOATOMHBIX CITUPTOB
[TpocTeie 3¢upbl: HOMEHKIIATYpa U

47 HM30MepHsi, 0COOCHHOCTH (U3UYECKUX H
XMUMHUYECKUX CBOMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTIINKOIb

48 U TJIMLEPHH, UX QU3UIECKUE U
XUMHUYECKHE CBOWCTBA

49 CriocoObl 1oJIy4eHUs U IPUMEHEHUE
MHOTOAQTOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

50 (uzuveckue cBoicTBa. TOKCHYHOCTh
¢denona

o1 Xumu4ueckue cBoicTBa (heHoma

59 CriocoObl MoJTy4eHus U IpUMEHEHUe
(dbenomna
IIpakTnyeckas padora Ne 2. Pemenne

53 IKCIIEPUMEHTAJIBHBIX 32124 110 TeMe
"CnupTsl ¥ peHoJIbI"

54 Cucrematusanusa 1 00001IeHHE 3HAHUN
0 TeMe
ANBIIETHIBI 1 KETOHBI: 3JICKTPOHHOE

55 CTpOeHHE KapOOHUIbHOU IPYTIIbL;

TOMOJIOTUYECKHE PsJIbI, 001Iast popmya,




56

M30MepUs U HOMEHKJIATypa

AJBIEruIbl ¥ KETOHBI: (PU3HUECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

57

PeaKHI/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pCakuuu aJibACTUA0B U KETOHOB

58

59

60

CriocoOblI MOJTyYEHUS aTbJICTHIOB U
KETOHOB

O,Z[HOOCHOBHBIG npCacC/IbHBIC
Kap6OHOBBIe KHCJIOTHI, 0COOEHHOCTHU
CTPOCHUS UX MOJICKYJI

N3oMmepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (hu3nyecKkue CBOicTBa

61

62

63

64

XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCIOTBl. MHOr0o0oOpa3ue kapOOHOBBIX
KHUCJIOT

OCOoO6EHHOCTH CBOMCTB: HEMPEIEIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKapOOHOBBIX
kucinoT. [IpencraBurenu BoICIINX
KapOOHOBBIX KHUCJIOT

Ilonstue o IMPONU3BOJHBIX Kap60HOBBIX
KHUCIIOT

65

CriocoObl MosTy4eHus U IpUMEHEHUe
KapOOHOBBIX KHUCIIOT




66

CroxHble 3(Upbl: TOMOJIOTUYECKUHN P,
obmrast popmyna, U30MEpHs U
HOMEHKJIaTypa

67

68

69

dusnyeckre ¥ XUMHUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THpIX 3a71a4: MO
YpaBHEHHUIO XUMHUYECKON peaKInu, Ha
orpezeNieHue MOJIEKYIIpHON (HopMyIIbl
OpPraHUYECKOTO BEIIECTBA
IIpakTuyeckasi padora Ne 3. Pemnenue
IKCIEePUMEHTAJbHBIX 32/1a4 M0 TeMe
"KapOoHoBblie KUCJI0ThI. CJ10:KHbIE

3¢upnb"

70

XKupsr: crpoenne, pundeckue u
XUMHYECKHUE CBOICTBA (THAPOIU3)

71

72

73

74

OcoOeHHOCTH CBOMCTB KUPOB,
CoACpIKAIINX OCTATKNU HEMIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICEC HeﬁCTBHC. [TousTne
O CUHTCTHUYCCKUX MOROIIINX Cpe}ICTBaX
(CMC)

I'eneTnueckas CBI3b YIJIaeBo4OpOoaA0B U
KHUCJIOPOACOALCPKAIINX OPraHUICCKUX
BCIICCTB

Pacuérel no ypaBHEHUSAM XUMUYECKHUX
peakuui




Cucremaruzanus u 0000LIEHUE 3HAHUM

75
0 TEMe
OO61mas xapakTepucTUKa yIieBOI0B U

76 KJ1accuukanus yriieBo10B (MOHO-, IH-
U TI0JIMCaXapu/ibl)

77 Mounocaxapuabl: pu3nuecKrue CBOMCTBa
Y HaXOJIeHHE B IPUPOJIE

78 [TpumMeHeHHe TII0KO3bI, €€ 3HaAYCHNE B
KHU3HEIEATSIHHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MaJIbTo3a U

79 nakTo3a. HaxoxaeHnue B mpupoe u
MPUMEHEHHE AUCAXaAPH]IOB
[Tonucaxapuabl: CTpoeHHE

80 MaKpOMOJIEKYJl, GU3NYECKUEe U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHsIX 3aa4 Ha

82 OTIpeieNICHUE JIOJIA BBIXO/A MPOTyKTa
pEaKIyu OT TEOPETUIECKH BO3MOKHOTO

83 Cuctemaru3zanus 1 00001IeHne 3HaHUH
o pasjeiny
KonTtpoabHas pabora no reme

84 "Kucaopoacoaep:xamnue
OpraHuveckKue coeqnHeHus'

85 AMUHBL: KTaccUPUKAIS, CTPOCHNE

MOJIeKYJI, o0mas popmyia, usomepusi,




86

HOMEHKJIaTypa U (pu3nyecKue CBOMCTBa

XHWMHYECKUE CBOMCTBA aTr(paTHUECKUX
aMHUHOB

87

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHWJIMHA

88

89

90

91

CriocoOpl 1oJIy4eHUs U IPUMEHEHUE
anmn(aTHIecKuX aMHHOB

AMUHOKHUCIIOTBL: HOMEHKJIATYpa U
nuzomepusi, puznyeckue cBocTBa.
OTtnenpHbIE MIPEICTABUTENN O-
AMUHOKHCIIOT

XUMUYECKUE CBOMCTBA aMUHOKHCIIOT, UX
O6M0JIOrYecKOoe 3HAaUCHHE aMUHOKHUCIIOT.
CuHTe3 1 THIpOan3 NENTHI0B

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

94

XUMHUYECKHAE CBOMCTBA OEIIKOB

A30Tcoz[ep>1<amne reTCPONUKIINICCKHUC
COCIMHCHUA. HYKJICI/IHOBHG KUCJIOTHI.
COCTaB, CTPOCHUC U Ooumoyioruyeckas POJib

IIpakTHyeckast padora Ne 4. Pemnenue
IKCIEPUMEHTATbHBIX 32124 110 TeMe
""A3oTcoaepiKkame OpraHuyecKue
coequHeHusn"

95

IIpakTuyeckasi padora Ne S. Pemnenue




JKCIIEPUMEHTAJBHBIX 32124 110 TeMe
"PacniozHaBaHMe OPraHMYeCKHUX
coeuHeHuit"

96

97

98

KonTposbHasi padora no reme
"A3oTcoaepikaliue OpraHuvyecKue
coefuHeHusn"

OCHOBHbIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U
METO/JIbl UX CHHTE3a —IIOJMMEepU3alus U
IIOJIMKOHACHCAI U

IInacTtmaccel. YTuinuszanusa nu
nepepadoTKa MIacTuKa

99

DnacToMepbl: HaTypaJlbHbII
CHUHTCTUYCCKUC KaYYYyKH. Pe3nna

100

101

102

BonokHa: HaTypalbHbIE,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[TonuMepsl cienanTbHOTO Ha3HAYEHUS

IIpakTnyeckas padora Ne 6. Pemnenne
JIKCIEPUMEHTAJbHBIX 32/1a4 M0 TeMe
"Pacno3HaBaHue IJIACTMACC U
BOJIOKOH"

O06o011eHne U cucTeMaTU3aIus
M3Yy4YEHHOI'0 MaTepHaia 1o TeMe
"BBICOKOMOJIEKYIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/Iﬂ :)Iﬁl()l;l;OBaTeJILHLIe
padoThbI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sIIep. 1
Xumuueckuit axeMeHT. M30Tomnsl
9 CrtpoeHue IeKTPOHHBIX 000JI0UEK 1
aTOMOB, KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMHYECKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnpenenenue 351€eKTpOHOB IO ATOMHBIM 1
opOuTaIsIM
ONeKTPOHHbIE KOH(UTYpAIIH AaTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBbIE KOH(UTYpAIITU HOHOB. 1
DIIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMu4eckux 3nementoB /1. U. 1
Mengeneesa, CBSI3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 2JIEMEHTOB U 00pa3yeMbIX 1

HMHU IMPOCTHIX U CJIOXKHBIX BCUICCTB 110




rpynmnam 4 rnepuojaam

Cucremarusanusa 1 0000IeHNE 3HAHUI
10 TEME

10

Buasl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysspHbIe
B3aUMOJCHCTBUS

11

BaneHTHOCTD U BaJIeHTHBIE BO3MOXHOCTHU
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEICCTB

ITonsaTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACBIIIEHHBIE U
HEHACBHIIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPAIUU
pacTBOpOB

Pemenue 3amau ¢ ucnosib30BaHUEM
MOHSTHUH "MaccoBas 101 paCTBOPEHHOTO




18

BeulecTsa', "MoJIIpHas KOHIIEHTpaus'"

Knaccudukanust 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILIECTB

19

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

20

KonTtponbHas pabora mo Temam
"Ctpoenue aroma. [lepuoauyeckuii 3aKoH
u [leproamueckasi cuCTeMa XUMHUYECKHAX
anementoB JI. 1. Menpaeneena",
"Crpoenue BemecTBa. MHOTOOOpasue
BerecTs"

21

Knaccudukanus XuMu4ecKux peakiui B
HEOPraHWYECKON U OPraHUYeCKON XUMUH.
3aKOH COXpPaHEHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

24

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Brruucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKHI/Iﬁ n
TEPMOXUMHYCCKUM YPAaBHCHUAM

CKOpOCTbh XMMHUYECKOH pEaKIINH, €€
3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3s n xatanusatopsl

25
26

I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINU

[IpakTuueckas padora Ne 1 o reme




27

28

"BausiHue pa3nUYHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OO6patuMbIe 1 HEOOPATUMBIE PEAKIIUH.
XUMHYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BnusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DIEKTPOTUTHYECKAS TUCCOIIUAITHS.
CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CrerneHp TUCCOINAIINN

30

31

32

HNonnoe npoussenenue Boabl. Cpena
BOJHBIX PacTBOPOB. BogopoaHslii
nokazatenb (pH) pactBopa

I'maponus coneil. Peakiuuy, nporekaronye
B PacTBOpAx 3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

"XUMHYECKHE peakLiuy B PaCTBOPAX
JJEKTPOJIIUTOB"

33

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxkHeime oKucauTenm u
BOCCTAHOBUTEIHU

34

35

MeToa 3IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB




37

38

Pemenne 3ala4 Pa3/IM4YHbIX THUIIOB

Cucremarusanusa 1 0000IeHNE 3HAHUI
1o TeMe "XumMudeckue peakuuun'

39

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

40

IIonoxenue HeMETaLIOB B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndyecKkrue CBOMCTBA HEMETAIIJIOB

41

42

AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
Bopopoa: nmonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. ['MapHIbI

43

l'anorensl: HaXOXIEHHUE B IPUPOJIE,
CHocoObI OJyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA

44

45

46

l'anorenoBomopoasl. Baxuerinme
KHCIJIOPOJICOICPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHble U IPOMBIILIICHHBIE
CIO0COOBI OJTyYEHHS TaJOTEHOB.
[IprMeHeHne raJoreHoB U UX COeAMHEHUI

[IpakTuueckas padora Ne 4. Perenue

HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"["anoreusr"




Kucnopon: naboparopueie u
IMPOMBIIIJICHHBIC CHOCO6LI MMOJIy4CHH,

41 bu3HYECKre 1 XUMUIECKIE CBOMCTBA.
O3oH. [IpuMeHeHue kuciaopoaa U 030Ha

48 OKCHUbI ¥ IEPOKCHIBI

49 Pemenue 3aay pa3nuMaHbIX TUIIOB
Cepa: HaXOXJEHHE B TIPUPOJIC, CTIOCOOBI

50 NOJy4YeHUs, PU3NIECKUAE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, Cyabhubl

59 Kucnopozacoaepsxamme COeAMHEHUS CEPHI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI
[IpakTuueckast padora Ne 5. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Cepa u eé coenuHeHus"
A30T: Hax0XJIeHHE B IPUPOJIE, CIIOCOOBI

o4 MOJTy4YeHUs, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoaconepxaiue coeluHEeHUS

55 a3zoTta. OcoOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI

56 [TpuMeHeHne a30Ta ¥ €r0 COSTNMHEHHH.
A3OTHBIE y100peHus
®ochop: HaxoKIEHHUE B IPUPOJIE,

S7 CHocoObl OyYeHus!, PU3NYECKUE U

xummuueckue coiictBa. dochuab u




dochun

Oxkcuasl hochopa, pochopcoaepxarniue

58 .
kucinoThl. Comu HochOpHOI KHCIOTHI

59 [Tpumenenue dpocdopa u ero coeqMHEHUH.
dochopubie y1oOpeHHS
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 10 TEME
"A3z0T u pochop u ux coenuHeHU"
VYrnepoa: HaXoXJIeHUE B MPUPOJIE,

61 AJUTOTPOITHBIE MOAU(PUKAIINH; PU3HUICSCKIE
¥ XUMHYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxcun yraepoaa(ll), okeua yriepona(lV),
yroJibHasi KUCIIOTa U €€ COoJn

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB
KpemHuii: HaxoxaeHue B Mpupo/e,

64 crocoObl NOTY4YeHUs], PU3NUECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCITIOTA, CHIIUKATHI

66 [IprMeHeHne KpeMHUS U €r0 COETMHEHU.
CrexJ10, €ro moJy4YeHne, BUIbI CTEKIIA

67 Pemienue 3aau pa3auyHbIX TUIOB

68 Cucremarusanys 1 0000IeHNEe 3HAHUN
no teme "Hemerannsr"

69 KonTponbhas pabota no teme

"Hemeramasr"




70

71

72

AHanu3 pe3yJabTaToB KOHTPOJIbHON
paboThl, KOpPEKLUS OMIMOOK
[Tonoxxenue metaiioB B [lepuoanyeckoii
CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mmue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHne METaIJIOB B OBITY U TEXHUKE

73
74

75

CmuiaBsl MetasuioB. Kopposust Metamios
Pemenue 3a1a4 pa3nu4HbIX TUTIOB

DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN
MeTasuioB. O01Me crocoObl MOTy4YeHUs
METAJIJIOB

76

OO6mas xapakrepuctruka metayuion |A-
rpymnsl [lepruoanyueckoi cucTeMbl
XUMHYECKHX AieMeHTOoB. Harpuii n
KaJIMii: moiy4yeHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEILECTB U UX COCAVUHEHUN

77

78

O6mas xapakrepuctuka metauion |A-
rpymnsl [lepuoanyueckoi cucteMbl
XMMHUYECKHUX JIEMEHTOB. Maruui u
KaJbIUil: moay4YeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEMIECTB U UX COCIUHEHUN

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHUS




79

80

81

ANIOMHHHUH: TIOTy4eHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCHUA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckast padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/a4 110 TEMe
"MeTaJibl TJIaBHBIX nOoArpynn"

83

OO0m1as XxapakTepucTUKa METAJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
9JIEMEHTOB

84

85

dusnyeckrue U XMMHUYECKHE CBOMCTBA
XpomMma U €ro COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxueiimme coenMHEeHNs] Mapradia.

IlepmaHranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
JKenesa u ero coenuHeHui. [lomyuenne u
IIPUMEHEHHUE CILUIABOB XKEEe3a

87

88

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIM U €€ COCTMHEHN, UX TPUMEHEHHE

dusnyeckrue U XMMHUYECKHE CBOMCTBA
OWHKa U €10 COCHHHCHHﬁ, ux




IpUMEHEHHE. | NIPOKCOKOMIUIEKCHI IIMHKA

[TpakTuueckas padora Ne 8. Pemenne

89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB
O06o001IeHNEe U CHCTeMAaTH3aIIUs

91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe
"Merasibt"

92 KoHTposbHas padorta mo teme "Mertaibr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMHUOOK
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pasButHs yenoBedecTra. [lorsTre o
HAYYHBIX METOJ[aX UCCIICIOBAHUS BEIICCTB
HayuHble npuHIUIBI OpraHU3auu

95 XUMHYECKOTO TPOU3BO/ICTBA.
[TpoMbITIIIeHHBIE CTIOCOOBI TTOTyYSHUS
BaXXHEUININX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHNE OKpYKaroIen
CPEeIBbl U €0 MOCIeICTBUS

97 XHUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBA

98 Xumus numy. Poab XxuMun B
obecreueHnH MUIIEeBON 0€30MacCHOCTH

99 KocMmernueckue u napdromepHbie

cpeacrna. briToBas xumus




XuMHs B CTPOUTENBCTBE. Bakueimme

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
XHUMHS B CEIBCKOM XO35HCTBE.

101 Opranuyeckue 1 MUHEpaJIbHbIE 1
yaoOpeHus

102 Cucremaru3zanus 1 000011eHne 3HAaHUN 1
0 TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,

JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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