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HOACHUTEJDBHAA 3AIINCKA

Pabouas mporpaMma 1o XMMHUM Ha ypOBHE CPEIHEro OO0IIero oopa3zoBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeboBaHM K pe3yJbTaTaM OCBOCHUS
dbenepanbHO o0OpasoBaTenbHOI IPOTPAMMBI CPEIHETO o01ero
oo6pazoBanusi(®OIl COO), npeacraBieHHbIx B DenepaibHOM TrOCyAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHoro mpeamera «Xumus» B o0Opa3oBaTelbHBIX opranu3zanusx Poccuiickoii
Oenepanyy, peanu3ylOIIUX OCHOBHBbIE 00pa3oBaTelbHBbIE MPOTPAMMBI, U
OCHOBHBIX TMoOJNOXkeHUH «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoi
deneparun Ha niepuo 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUIYOJIEHHOTO H3yYEHUS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYy4YHOTO oOpa3oBanus yuammxcs 10-11 kmaccos.
W3yyenue mnpeamera, pealid3yeMoe B YCIOBUSX JU(PHEpPEeHIIMPOBAHHOIO,
npodUILHOTO OO0y4YeHMS, NPHU3BAHO OOECIEeUnuTh O00IIec00pa3oBaTEIbLHYI0 U
OOILEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJMMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HHU B COIIMYME, a TAKXKe JJIs
NpOAODKEHHUS OOyYeHHs B OpTraHM3alMsIX MpodecCHOHAIBLHOrO o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSECTCS OJHOM U3 NPUOPUTETHBIX JUCIUIIINH.

B mporpamme no XumMuum Ha3HAu€HHE MpeaMeTa «XUMHS» MOJIy4aeT
NoJIpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM C  OCHOBOMOJATAIOIIKUMU
nonoxkeHusiMu GPI'OC COO o B3aMMOOOYCIOBICHHOCTH ILENEH, COAEp KaHMs,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWU K YPOBHIO TOJITOTOBKH BBHIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIOTCS CIEAYIOIIME BBINOJHIEMbIE MPOrPaAMMOMN MO
XUMUU (PYHKIIUH:

e uH(POPMALMOHHO-METOUYECKAs, peaju3alus KOTOpOoH obOecreynBaeT
MOJIyYCHUE TIPEACTABICHUS O IIENISIX, COACPKAHWU, OOIel CTpaTeruu
00y4eHHs, BOCIIUTAHUS U PAa3BUTHUS O0YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpas peaycMaTpUBaeT
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTU
U3y4YeHUsT Y4eOHOro MaTepuaya, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOJIXO0/I0B K (DOPMHUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKM OOpa3oBaTENbHBIX JIOCTHKEHUH OOydarommxcs B
pamMKax MTOTOBOHl arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Tporpamma ajis yriryOIEHHOTO U3YYCHUST XHMUH:



e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaX OTHENbHBIX Mpoduiei, mnperycMaTpuBaeT
pacrmpesielieHie W CTPYKTYPUPOBAaHHE €ro Mo KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 1aéT MPUMEPHOE pacHpelielieHne y4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHHUsI OTACIbHBIX TEM;

e IMpe/UiaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3Y4YEHUS Yy4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1ay U3y4YEeHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COIEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM
IpOrpamMMBel CPEIHETrO o0m1ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeTaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX  JEHCTBUNA  00ydYarolmerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPaMME MO XMMHHU IPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TpenelaMd  YCTAHOBJIEHHOM NPOrpaMMOdM MO  XHUMHUHU
00s13aTeIbHOM (MHBAPUAHTHOM) COCTaBIIAIONICH colepkaHusi y4eOHOro mpeaMera
«XuMH» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBISAIOIIEH,
KOTOpasi JOJKHA OIpPENENsThCS B COOTBETCTBHM C HANpPaBIEHUEM KOHKPETHOTO
npoduis o0yueHusl.

B cootrBercTBUM ¢ KoOHIentyaidbHbiMU mnosiokeHusimu PI'OC COO o
HAa3HAUYEHUU TMIPEJAMETOB 0a30BOro U YINIYOJIEHHOTO YpOBHEM B CHUCTEME
mudpepeHIpPoBaHHOTO OOYYEHHS HAa YPOBHE CpPEAHEro OO0Iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YEHMs] HANpaBlIeH Ha peaju3aluio
IMPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TaroM  TOJYyYEeHHUS]  XUMHUYECKOIO
o0pa3oBaHMsi B paMKax M3y4YeHHUsS CIEUUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIMCUUIUIMH B By3aX M OPraHU3alUAX CPEHEro MpoQecCHOHAIBHOIO
oOpazoBanusi. B 5Toil cBs3M wu3yueHue mnpeamera «XUMHsD) OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa paclIMpeHHe W  YIUIyOJieHue TEOpPETUYECKON U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIUXCs, BHIOPABIIMX OMpPeAeNEHHbIN Tpoduib
00y4eHHs1, B TOM YHCIIE C TEPCIEKTUBOM MOCIEIYIOUIETrO MOTYYEHUS XUMUYECKOTO
o0Opa3oBaHMs B Opranuzanusax npodeccunonansHoro oopasoanus. Hapsany ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnnaHUpyemMbIM pe3yjbTaTaM OCBOCHUS
dbenepasibHON 00pa30BATENBHOM TMPOTPAMMBI CPETHEro OOIIETo 00pa3oBaHUS
U3ydeHue ImnpeamMera «XuUMHUsS» OPUEHTUPOBAHO TAaKXKE Ha pelIeHue 3aaad



BOCIIMTAHUS U COLUAIBHOIO PA3BUTHUS OOydaromuxcs, Ha (GOpMHpPOBAHUE Yy HMX
OOLIEMHTEIUIEKTYaIbHbIX YMEHUH, YMEHUI palMOHaIM3alMi Y4eOHOro TpyJa U
000OLIEHHBIX CNMOCOOOB  JIEATENBHOCTH, HMEIOLUX  MEXAUCLUIIIMHAPHBIM,
HAJIPEIMETHBIA XapaKTep.

CocTaBngmuMu npeaMera «XUMUs» Ha YpOBHE YIyOJIEHHOTO H3y4deHUs
ABIAIOTCA YIUIyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». Ilpu onpeznenenuu noaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHM3aIK COACpPXKAaHHUS 3TUX KypCOB B MpOrpaMMe MO XHUMHH 32 OCHOBY
npunatel nonoxkeHuss GI'OC COO o paznuumsx 0a30BOro u yriyOa&HHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHS» COCTaBISE€T COBOKYIIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeameTa. DTa CHUCTEMa
3HAHMI MOJy4YaeT ONpPENEIEHHOE TEOPETUUECKOE JIONMOJHEHHE, IO3BOJISIOIIEE
OCO3HAaHHO OCBOWUTh CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOJIOTMUECKOTrO
matepuana. Tak, Ha yriayOJnE€HHOM YpOBHE H3Y4YEHMs IpeameTra oOecredyeHa
BO3MO)XHOCTb 3HAUUTEJIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHWH HAa OCHOBE PACIIMPEHHS U YIIIyOJICHUs
NPEICTaBICHUNA O CTPOSHUHM BEIIECTBA, XMMHUYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUsl PEAKIUM, PACCMATPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKONW KUHETUKU
U TepMmoAauHamuku. M3ydyenue mnepuommueckoro 3akoHa u Ilepumopmueckoit
CHUCTEeMBbl ~ XMMHMYECKHX  DJIEMEHTOB  0Oa3upyerci  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHWYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHUS YHEPreTUUECKUX M3MEHEHUN npu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaKKe C TOYKH 3PEHUs] MEXAHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIOB  peakuud  JOmoJHseTcss  (OpMHpOBAaHMEM  IpPEACTAaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOJIN3E PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce opranmdeckoil XUMUU MPU PACCMOTPEHHM PEAKIIMOHHOW CHOCOOHOCTH
COEMHEHUN yensieTcs 0co00e BHUMAaHUE BOIIpocaM 00 3IEKTPOHHBIX 3P dekTax,
0 B3aUMHOM BJIMSIHUU ATOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COAEPKAHUE KYpCOB XHMHHU
yrIyOIEHHOTO YPOBHS M3YUYEHHS IJIs1 KJIACCOB OMpeneaEHHOro mpoduis (raaBHbIM
o0pazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUW K OOmmel cucreme
IPEIMETHBIX 3HAHMUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE IpenMeThl. Tak, Hanmpumep,
B COJEpKAaHUM IpEeIMETa NI KJIaCCOB XUMHUKO-(PU3NYECKOro mnpoguius 0osblioe
3HaYeHHe OyayT UMETh 3JEMEHTHl y4eOHOro Marepuana mo obmed xumuu. [lpu
U3y4YeHUU TMpPEAMETa B JIAHHOM Cllydyae akKIeHT OyJIeT cielaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopusl (MOJIEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAaHEHHUs



Maccbl M DHEPIUH, 3aKOHBl TEPMOIMHAMHUKH, DJIEKTPOJIM3a, IIPEICTABICHUS O
CTPOCHHUH BEILECTB U IPYroe.

B TO Xe BpemMs B cOAcCpKaHMM IpeaMeTa Uil KJIACCOB  XHMHMKO-
ouonoruueckoro npoduis OoNbIIU yIAenbHBIN Bec OyleT UMETh OpraHUYecKas
xumusi. B »3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTb At Oosee
OOCTOSITEILHOTO ~ PacCCMOTPEHMsSI  XMMHYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPONl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYypHbIE€ KOMIIOHEHTBI, KaK JMMUIbI, OCNKH, YIJIEBOAbI, HYKJICHHOBBIC
KUCJIOTBlI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOWMCTBAxX IPEACTABUTENIEU
OCHOBHBIX KJIaCCOB OPIraHMYECKHX BELIECTB CIYXaT OCHOBOM I H3Y4YEHUS
CYLIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TUIEBAPEHNUS.

B maHe ¢QopmupoBaHUS OCHOB HAay4YHOI'O MHMPOBO33PEHMS, OCBOCHUS
oOLIeHAYYHBIX METOAOB IMO3HAHUS U OMbITa MPAKTUYECKOTO MPUMEHEHHUST HAyYHBIX
3HaHUU HW3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJnEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble HpeaMeTel», «Martemaruka u
uHpopMaTuka» 1 «Pycckuil s13pIK U IUTEPATypar.

[MIpu wu3ydenun yueOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeJHero ooiero odbpazoBaHus (Ha 6a30BOM
YPOBHE), 3ajjaueli NEepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (DOPMHUPOBAHUE OCHOB
HayKM XHWMHUU Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbl. Pemienue
TOM 3aJaud Ha YIrayOJIEHHOM YypOBHE H3yU€HHUs IMpeIMeTa Ipeanosiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMHpOBaHME TPEACTABICHUI: O MAaTEpUAIBHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHbIX HayK M e€ BeAyllell poiau B oOecrnedyeHuH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOJeM
HKOJIOTUYECKOM, SJHEPIeTUYECKOM M NMUIEBON 0€30IaCHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUU HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00ecreYeHny PalMOHAIILHOTO MPUPOIONOIb30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHHUsI U OOIIEH KyJIbTypbl U€lIOBEKa, a TaKXKe SKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpENE;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XUMUYECKHX PEaKLHH, O



XUMUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IIKX
HAyYHbIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 11 OOBSICHEHUS
KITFOUEBBIX W€ U MPOOJIEM COBPEMEHHOM XWUMUH, JJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHUEHN, TPOTrHO3UPOBAHMUS,
aHaJlM3a U OIICHKHU C TO3UIINH 3KOJOTHYECKON 0€30MacHOCTH MOCeICTBUN
OBITOBOM M MPOU3BOJCTBEHHON JEATEIBHOCTH 4YEJIOBEKA, CBS3aHHON C
XUMUYECKAM  TPOW3BOACTBOM, HCIIOJh30BAHUEM U  MepepabOoTKON
BEIIECTB;

e yriayOJieHHe TMpeACTaBICHUWH O  Hay4yHbIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX ISl TPUOOPETEHUST YMEHH OpPUEHTHUPOBATHCS B MHpPE
BCIIECTB M OOBSICHCHUS XWMUYECKHX SIBJICHUN, WMEIOIIMX MECTO B
NPUPOJIE, B MPAKTUUECKON 1€ATETbHOCTH U MOBCEIHEBHOM KU3HH.

B nnane peanmuzanuu MepBOOYEPEIHBIX BOCIHUTATENBHBIX W PAa3BUBAIOIINAX
GyHKUMNA TETOCTHOM CHCTEMbl CPEJHEro oOlero o0pa3oBaHUs NPHU WU3YYEHUU
npeaMeTa «XuUMHs» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH  aKTyaJlbHOCTH
IpUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

e BOCINUTAHHE YOEXKAEHHOCTH B T[O3HABAEMOCTH SIBICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX WCCIIENOBAHUNM B XUMHH, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e pa3BUTHUE MOTHUBALMM K OOYYEHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO H  CaMOBOCIIMTAHHWIO  HAa  OCHOBE  YCBOCHUS
00111e4YeI0BEYECKHUX [IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
crocoOHOCTeN oOywaromuxcsi, (HOpMUPOBaHME y HUX CO3HATEIHLHOTO
OTHOIIEHUSI K caMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCHIEITHOW MpodeccoHanbHON U 00IIECTBEHHOM AesSTENbHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbI0O M MOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTMYECKON KyJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKON JEATENHHOCTH.

OO01iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX JJIS U3YUCHUSI XUMHUHU HA YTITyOJICHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisier 204 waco: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIEIO).



COJEPXAHUME OBYUYEHUA
10 KJIACC

OPT'AHUYECKAS XUMUSA

Teopernyeckune 0CHOBBI OPraHMYeCKOM XUMMH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHE O
MHOT000pa3uH OPraHUuYECKIX COCTUMHEHUM.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl TUOpUAM3AUMU aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHuUsl KOBAJIGHTHOM CBSI3HM (OOMEHHBIN U JOHOPHO-
aKUENnTOpHbIA). Tumbl NEepeKpbIBaHHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpunapHasi, 1BOMHas U TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJAX
opranuyeckux BeniecTB. [loHaTtne o cBOOOAHOM paaukaie, HyKJIeopuiae u
3NIEKTpOPHIIE.

Teopus crpoeHuss opranudyeckux coeauHenun A.M. byrtinepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYECKUX COENMHEHUH. MOJEeKYyJIsIpHbIE U  CTPYKTYpHbIE  (HOPMYJIbI.
CtpykTypHble (QOpPMYJBl pPAa3NIUYHBIX BHAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenmerHasd. M3omepus. Buuabl u3oMepuu: CTpyKTypHas, HpOCTPaHCTBEHHAS.
OnexTpoHHbIE 3P(HEKTH B MOJIEKYJIaX OPraHUYeCKUX COCIMHEHUN (MHIYKTHUBHBIN
1 ME30MEPHBIN YPDEKTHI).

[IpeacraBnenne o kinaccupuKalMK OpraHuyeckux BeulecTB. I[loHsTHe 0
dbynkuonansHOU rpynne. ['omonorus. 'omonornyeckue psaapl. CuctemMaruyeckas
HOMeHKknaTypa opranudeckux coeguHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJAEJIbHBIX MTPEACTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEpPUMEHTAIBHBIE METOAbl M3YYEHHs] BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJICHHE C 0OpasllaMHd OpraHMYECKHX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, OMBITHI IO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, OOYTJMBAHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BELIECTB.

YrieBoaopoasl.

Anxanpl. ['omoornueckuil ps ankaHoB, oOmias ¢popMyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHME MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTanei yriaepoja, o-cBsizb. dusmueckue CBOMCTBA
AJIKaHOB.



XUMUYECKHE CBOWCTBA QJKaHOB: pEaKLUMUU 3aMELICHUs, W30MEepHU3alui,
JNETUAPUPOBaHMS, LIUKIN3ALNUY, TMPOIN3a, KpekuHra, ropenus. [Ipeacrasnenue o
MEXAHU3ME peaklnil paJuKaJIbHOTO 3aMEILEHUSI.

Haxoxnaenue B mpupoae. CriocoObl MoTyuyeHus: 1 MPUMEHEHUE aTKaHOB.

[Muknoankanel. O61mas ¢opmyna, HOMEHKIATypa u n3zoMepus. OcoOeHHOCTH
CTPOCHUSI M XUMHYECKMX CBOMCTB MajblX (LUKJIONpPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONIEHTAH, LIUKJIOreKCaH) IUKI0aIKaHoB. CrocoObl MOJIyYeHUs U
NPUMEHEHNE UKIIOAIKAHOB.

Ankenbl. ['oMoorudeckuii psii ankeHoB, ob0mas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  I[POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKEHOB,  Sp°-
ruOpuan3anysi aTOMHbBIX OopOuTanei yriepona, 6- U m-cBsi3u. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Pu3nyecKue CBOWCTBA AJIKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLUMH NPUCOEAVMHEHUS, 3aMEIIECHUS B O-IOJOKEHUE
IIpU JBOMHOM CBsI3M, MOJHMMEpHU3aunu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakMM Ha JBOMHYIO CBsI3b. CIIOCOOBI NOJMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsSKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsUKEHHBIX  AueHoB, 1,2- wu  l4-npucoenunenue. Ilonmmepuszanus
conpsKEHHBIX JUeHOB. CrocoObl MONTy4YeHNs U TPUMEHEHNE aJIKaIuEHOB.

AnxuHbl. 'oMOI0OrH4ecKuil psii alKMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30MepUs. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3anus aTOMHbIX opOuTanel yriaepoaa. dusnueckue CBONCTBA AJTKUHOB.
XVWMHYECKME  CBOWCTBA:  PEAaKkUMM  IPUCOCIMHEHHUs, JUMEpHU3aUUU U
TPUMEpHU3ALNHU, OKUCIEHUs. KUCIOTHBIE CBOIICTBA aIKMHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakluu Ha TPOIHYIO cBsI3b. CIIOCOOBI MOJIy4EHUs
Y IPUMEHEHUE AIIKUHOB.

ApomaThyeckue yrieBoJOpoabl (apeHbl). ['OMOJIOrMUECKHil psil apeHOB,
oOmas Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKyNIbl OeH3osa. Pu3nueckue CBONCTBA ApPEHOB. XHUMHUYECKHE
CBOIicTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMU 3aMEIlEeHUsI B OEH30IbHOM KOJIbLIE U
YIIEBOAOPOJAHOM paguKalie, PEaKUHH NPUCOECAUHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. I[IpeacraBneHue 00 OpUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIBLIE Ha MpUMEpPE AJKUIbHBIX PAIUKAIOB, KapOOKCUIBHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYMIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoia. [lonumepuszanus ctupona. CiocoObl MOTydeHuUs U
IPUMEHEHUE aAPOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. Ilomytasie HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIN yroJib U MPOAYKTHI ero nepepadotku. CrocoOsl nepepaboTKu HeTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIUTUYECKUI), pU(DOPMUHT, TUPOIU3.
[TpoxykThl nepepaboTku HEPTH, X TPUMEHEHNE B IPOMBILIJIECHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXIY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOrE€HIPOU3BOJHBIX YIVIEBOJAOPOAOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUAPOKCOrpYINy, HUTPOTPyHIy, LIHUAHOTPYMIY,
amuHorpynmy. /[leficTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa mEnoun. B3zanuMmojeicTBue AMrajgoreHajJkaHoB C MAarHUEM U IIMHKOM.
[Tonsarue 0 METAJJIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonb3oBanue
raJIOTEHNPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHUHTE3E
OpraHUYECKUX BEIECTB.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpaIleHU:
u3ydeHue (U3MYECKUX CBOMCTB YII€BOAOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriIeBOJOPOJOB PA3IMYHBIX KJIacCOB (0OeciBeynBaHWEe OpOMHOW WM
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE AalleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyXKEHUE
yriaepoja MU BOJIOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyUYEHHE OSTUJIEHA U
U3y4YeHUE €ro CBOMCTB, Oo3HaKoMjeHue ¢ KoJulekuusamu «HedpTe» u «Yromby, ¢
oOpasmamMu  TIacTMacC, KaydyKOB M PE3HWHBI, MOJCIMPOBAHUE MOJICKYII
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHbie ogHOATOMHBIE cHUPThl. CTpoeHHE MOJIeKyNd (Ha mpumMepe
METaHOJIa W J3TaHojda). ['oMmomormyeckuid psim, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa u kimaccuukamms. Dusudeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CIHUPTOB. BoaopoaHbIE CBSI3M MEXKIYy MOJIEKYJIAMU CIIHUPTOB.
XUMHUYECKME CBOMCTBA: pEAaKIUU 3aMEIEeHUs], JAETUAPATALMH, OKHUCICHHUS,
B3aMMOJICUCTBE C  OpPraHMYECKMMH UM  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIAa U METAaHOJA
Ha opram3M uenoBeka. CrmocoObl MOMy4YeHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpoctbie 3dupsl, HOMEHKIaTypa U u3omepus. OCOOEHHOCTH (PUUYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaToMHbl€ CHHUPTHI — STUJICHIJIUMKOAbL WU TIHIEpUH. DPU3NYECKHE U
XMMHUYECKUE CBOMCTBA: peaklMM 3aMElIeHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWUYeCKHUMH KHCIOTaMH, KAauyeCTBEHHAs peakiys Ha MHOTOAaTOMHbIE
cnupThl. [IpencraBienre o MexaHU3Me peakluil HyKJI€O(UILHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m 4enoBeka. CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYINbl U
oenzonbHOrO sAnpa. duzmueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX



cBoMcTB (eHona. KauyecTBeHHble peakiuu Ha ¢eHosn. TokcM4HOCTh (eHoa.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cmoda.

KapOoHuiibHbIE COETUHEHUS — allbJIETH/IbI U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYMIBI. ['OMOJIOTHYECKUE PSAbl allbJIETHI0OB M KETOHOB, 0OIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DU3MYECKHE CBOWCTBA aNbACTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albACTMJAOB M  KETOHOB:  pEaKUuU
npucoeauHeHns. OKUCIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA ajlbJETUbI.
CriocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIE TIpeACIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndYecKue CBONCTBA
OJIHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpoaHbBIE CBSI3U MEXAY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XMMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ATepuUKalUUA, PEaKIUH C YJaCTHEM YTIEBOJOPOJHOTO paIuKaIa.
OcoOEHHOCTH CBOWCTB MYypaBBMHOW KHUCIOTHL. [lOHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMpENEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICHIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAS, OJEHHOBAS, JIUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOMyYeHUsI U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuit psin, oOwmas dopmyna, uU30Mepus H
HOMEHKIaTypa. PU3NYECKHE M XUMHUYECKHE CBOWMCTBA: TUAPOJU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupswi. Ctpoenue, Gpu3ndeckne u XUMUIECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCTION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJAEPIKAIINX OCTATKU
HEMPEETbHBIX JKUPHBIX KUCIOT. JKUpel B IpUpo/Ie.

Mpb114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JEHCTBHE.

OO0mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, Tu-
¥ Tmojucaxapunbl). MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubosa,
ne3okcupru6o3a. Ou3nyeckue CBOMCTBA M HaXOXJeHUE B mpupoje. PoToCUHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bl: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbAETUAHON
Ipyni, COUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajlbTo3a U
nakTo3a. BoccraHaBnuBaroye 1 HEBOCCTAaHABIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lonucaxapuasl: kpaxmann,
INIMKOTEH W Hesunono3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€éHa U
HEeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMala M LEIUTIOJNO03bl. XHUMUYECKHE
CBOWCTBA KpaxMmalia: THJpOJih3, KaueCTBEHHAs peakius C HOJO0M. XHUMHUYECKHUE
CBOMCTBA IEJUTIONO3BI: THAPOJIN3, TONydeHHe 3(PUpOB 1eiuTono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA B ajJbJETU]l HAa pacKaJI€HHOW MEIHOU MPOBOJIOKE,
OKHUCJICHHE STHJIOBOTO CIUPTAa IUXPOMATOM Kaius (BO3MOXHO MCIIOJIb30BAHHE
BUJICOMATEPHANIOB), KAueCTBEHHBIE pEaKUWU Ha albJIeruabl (C THAPOKCUAOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(Il)), peakmus raunepuHa
ruapokcugom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom meau(Il), B3aumoneiictBue
Kpaxmaja ¢ MOJOM, PEUICHHE 3KCIEPUMEHTANIbHBIX 3a1a4 1o TemMaMm «ChupThl U
denons», «KapoonoBsie kucaoTbl. ClioKHbBIE YPUPBD.

A3oTcoep:xaliue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOU3BOJHbIE aMMuaka. Kiiaccudukanus aMUHOB:
amnpaTHIeCKUe ¥ apOMATHYECKHE; TEePBUYHBIE, BTOPUYHBIC MW TPETUYHBIC.
Crtpoenne moiekyn, obmas (Gopmyna, n3oMepus, HOMECHKJIATYpa U (HU3UIECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ali(PaTHueCKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWINPOBAHUE, B3aWMOJICHCTBUE MEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOM.
Conu aKIaMMOHHSL.

AHUIMH — TpenCcTaBUTENb aMUHOB apomarudeckoro psaa. CrpoeHue
aHWIMHA. B3anMHOe BiIusiHUE TPYIINT aTOMOB B MoJieKyse aHWIMHA. OcOOeHHOCTH
XUMUYECKUX CBOMCTB aHmiMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4YeHUs] U NpuMeHeHue anudartudeckux amuHoB. l[lonyudeHue aHuIuHA U3
HUTPOOEH30171a.

Awmunoxkucnotsel. Homenknatypa u uzomepusi. OTaenbHble NPEACTaBUTENH O
AMUHOKHCIIOT:  TAUIMH, aJaHuH. @Du3uveckrue CBOMCTBA  aMHHOKHCIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHUCIOT Kak aM(OTEpHbIX  OpPraHHUYECKHX
COCIMHEHMM, peakiusi MOJUKOHACHCAIlMK, OO0pa30BaHUE TMENTUIHOM CBS3U.
buonoruueckoe 3naueHre aMuHOKUCIOT. CUHTE3 ¥ TUAPOIIN3 MENTUIOB.

benkn kak mpupomsbie monmmepbl. [lepBuuHas, BTOpWYHAsST U TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JEHATYypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHU:
pacTBOopeHHE O€NKOB B BOJE, AEHATypalus OEJKOB NMPU HArpeBaHUH, [BETHBIC
peakuuu Ha O€JKM, pEUICHHE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«A3oTcofepKalllue  OopraHuyeckue  coeauHeHus’» u  «Pacmo3HaBanue
OpPTraHUYECKUX COCTUHEHUID.

BbicoKkoMo1eKy IsIpHBIE COeTUHEHHUS.

OCHOBHBIC TOHATHSI XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3aLUU, CPETHSS MOJIEKYIIsIpHas



macca. OCHOBHBbIE METObl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3aIUs U MOJTUKOHIEHCAIUA.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIMIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOTUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIdTUICHTEpePTaNIaT). Y THiIHM3aIus U nepepadoTKa IIacTHKA.

DnacToOMEpBI: HaATypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTamreHOBBIM, XJIOPOIPEHOBLIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JTABCaH).

[Tonumepsnl CHEHUAIBHOTO Ha3HAYEHUS (TedioH, KeBJjap,
AIIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3iaraeMble OJIUMEpHI).

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHU:
O3HAaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE HJKCIEPUMEHTANIbHbIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnrbie 3agaun.

Haxoxaenue MonekyasipHOd ¢GopMysbl OPraHMYECKOro COEAMHEHUS 110
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJICKYJIIPHON  (DOPMYJIBI  OpPTaHWYECKOTO COEIMHEHUS M0 Macce (00BEMYy)
IPOJIYKTOB CropaHusi, MO KOJIMYECTBY BemlecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaklMy W/UIM HMCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYpPHOU (opmyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XHMMHUYECKHUX CBOMCTB HIJIM CIOCOOOB
MOJIYYEHHUsI, OMpEJEICHUE JO0JU BbIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M MPU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAay4YHBIX TOHSTUWA, TaK W TMOHSITUM, NPUHATHIX B OTACJIbHBIX MpEeaAMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PaKT, runoresa,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiaccuPukauus, HaOIIOACHUE, HU3MEPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3MYECKUE BEIUYMHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPrHUsi,
Mmacca.

buonorus: kierka, opraHuW3M, OJKocucTtema, Owocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPO(HBIM THUI NUTAHHS, OpOXKEHHE,



doTtocuHTE3, nbIXaHWE, OENKH, YIJIEBOIbI, JKHPBI, HYKICHMHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOMTaeMbIe, TOTUIHBO.

TexHonmorus: mNHIIEBbIE TMPOAYKTHI, OCHOBBI PAlMOHATBHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIAS N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTtOMHBIX sAep. XUMUUECKHM 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kiaccudukamms XuMIIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OPOHWTAIISAM.
DNEeKTpPOHHBIE KOHPUTYpAIIMU aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOH(DUTYypallil HOHOB.
DNEeKTPOOTPUIIATENBHOCTD.

[lepunonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. Menneneera. CBa3b nepuoauueckoro 3akoHa u Ileproandeckoil cucTeMbl
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3JHayY€HUE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsI3b. BuIbl XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa cBsi3u. [1onsipHOCTh, HAIPABIEHHOCTD U
HACBIIAEMOCTh KOBAJICHTHOW CBsaA3u. KparHbeie cBs3u. BonoponHas —CBA3b.
MeXMONEKYIISPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPE COECTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHeHusIX. COCcTaB KOMILIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUH.

BemiectBa  MONEKYISIpHOTO M HEMOJEKYISIPHOTO  CTpO€HHs.  TuIibl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MctuaHble pactBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHAIbHbBIE
HAa3BaHMs OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUECKUX peakiuii B HEOPTaHUYECKOW M OpraHuyYeCcKOn
XUMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TernoBbie 3(Q(PEKT XUMUUECKUX PEaKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHsie peakiuu. Katanus u kataams3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIIuU. XUMHUECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCcUsA. DaKTOpbI, BIUSIOIIME HA IOJOXKECHHE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHLIEHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DOnextponutnyeckass aucconuarus. CuibHBIE W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpela BOJHBIX PAcCTBOPOB: KHUCJIOTHAs, HEUTpaiabHasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneii. Peakiuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
pa3loKEeHUE TNEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KATAIM3ATOPA, MOJEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpelbl PacTBOPOB € MOMOUIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW pEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemeraioB B Ilepuogmyeckod CuUCTEME  XUMHYECKUX
anemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS UX aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPOIHUS HEMETAJJIOB (Ha MpUMEpPe KUCIOPO/ia, Cephl,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mapunasbl
TonNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B npupoje, cnocoObl MoJydeHus, (puanyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepkaime
COCIMHEHMSI TajoreHoB. JIabopaTopHbIE ¥ MPOMBIIIICHHBIC CIOCOOBI MOTYYEHUS
rajgoreHoB. [[ppuMeHeHre raJoreHoB U UX COCIUHECHUM.



Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkuciopoga. Ouznyeckre U XUMUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUJIbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenume B TpHUpOJE, CIOCOOBI TMONy4YeHUS, (U3HYECKHE U
xumudeckue cBoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucras u cepHass KUCIAOTBI U uX coir. OCOOEHHOCTH CBOMCTB
CepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHocoObl MOMydeHUs, (PU3NYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTpHUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCIIOTHI ¥ uX coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenue a3ora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B npupone, crnocoObl MOMy4YeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunbr ¢ocdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yao0peHus.

VYrnepoa, HaxoXkiaeHuWe B NOpuUpojae. AJUIOTPONHbIE MOAU(PUKALKUU.
duznyeckre W XMMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yrombHas kuciotra u eé€
coiii. AKTHUBUPOBAaHHBIN yroib, ajgcopoums. DysmiepeHsl, rpadeH, YriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpoCThIX BEUIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIMHEHUMN.

Kpemuuii. Haxoxnenne B mpupoae, cnocoObl MOIydeHHs, (PU3NUYECKHEe U
xumuyeckue cpoiictBa. Okcun kpemHusA(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHui. CTEKI10, €ero noJay4yeHnue, BUbl CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMsSI DJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTawioB. I[IpuMeHeHune MeTauioB B OBITY M TEXHUKE.
CruiaBel METAIIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuil MertamwioB. OOmme  crnocoObl

NOJy4eHUS METaJJIOB: THIPOMETAILTYPrus, NUPOMETAILUTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MetamuioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamioB [A-rpynmbr Ilepuonndeckoil cuUCTEMBI
XMMHMUYECKUX dJieMeHToB. Harpuil u kammii: mnomydyeHue, (Qu3MUeckue H
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCINHECHHUN.

Oobmas xapakrepuctuka metauioB I[A-rpynmel [lepuognueckoit cuctemsl
XUMUYECKAX DJEMEHTOB. Marauii W KaublHil: ModxydeHue, (U3NYECKue u
XUMHWYECKME CBOWCTBA, NPHUMEHEHHUE IPOCTBIX BEIIECTB M HUX COCAUHECHUM.
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPAHEHUS.



ATIOMHHMI: TTOy4YeHue, Pu3nyeckrue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIleCTBA M €ro CoeauHEeHUH. AMQOTepHble CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKCUabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIUTEINbHbIE CBOKUCTBA. [loJlyueHne u mMpuMEHEHUE XpoMma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHiua H €ro COCIMHEHHM.
Baxwuelimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTENIbHBIE CBOMCTBA.

du3znyecKknue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHUe Kene3a
Y €r0 CIUIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MeU U €€ coenuHeHuu. [lonyuenue u
IIPUMEHEHUE MEAU U €€ COCITMHECHUN.

[Muuk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHUJA Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [[puMeneHne
[IUHKA U €r0 COeIUHECHUM.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
u3ydyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHusi B
KUCJIOPOJIE, HM3YYCHHE KOJUIeKIMU «MeTamnpl W CIJIaBbDY, B3aUMOJCHCTBHE
HIEJOYHBIX U IIEJIOYHO3EMENbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA U jKejie3a C pacTBOpPAMHU KHUCIOT U
HIEJI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METaJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT W WIIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T u (Hochop U MX COCTUHEHUSY,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUA U KU3Hb.

Ponb xumun B oOecrieueHnn yCTOMYMBOTO pa3BUTHs dyesoBeuecTBa. [lonaTue
0 HAy4YHBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO MCCIIEIOBAHUS.
Hayunbie npuHIUIIBI OpraHu3auyu XUMUYECKOT0 MTPOU3BOACTBA. [[poMbIlILIIEHHBIE
CIOCOOBI MOJYYEHUS BAKHEUIIIMX BEIIECTB (HAa MpUMeEpe MPOU3BOICTBA AMMHAKA,
CEpHOM KHUCIOThI, MeTaHoa). [IpomblilieHHbIE CIOCOOBI MOMYYEHUSI METAIIOB U
CIUIAaBOB. XMMHMYECKOE 3arpsi3HEHHE OKPYXKAIOLIECW CpeIbl W €ro IOCIEICTBHUS.
Ponw xumum B oGecriedeHnu YJHEPTEeTHIECKO 0€30MacHOCTH.

XuMusi ®W 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Ponb XMMUM B pa3BUTUH MEAULUHBI.



XYMUsT NHUIIHA. OCHOBHBIE KOMIIOHEHTHI, IMHUIIEBBIE JO0OaBKH. PoJIb XUMUM B
o0ecIieueHnH MUIIEBOI 0E€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. I[lpaBuna
0€30MacHOr0 MCMOJIb30BAaHUS IPENapaToB OBITOBOM XHWMHU B TOBCEAHEBHOU
JKU3HU.

XuUMUsL B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepuasbl (IIEMEHT,
OCTOH).

XuMHS B CEBCKOM XO03siicTBe. OpraHndecKue 1 MUHEPATbHBIC YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KE€paMUKa.
Marepuansl a1 snekTpoHukd. HaHotexHomorum.

Pacuérnrbie 3agaun.

Pacué€Tel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIIUH, €CIH OJHO U3
BEILIECTB MMEET IpuUMecH, Macchl (00béMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €ciad OJHO M3 BEUIECTB JAaHO B BHUJE pacTBoOpa C ONpPeAcIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHICHTPAIIMMA BELIECTBA B PACTBOpPE, MOJM BBIXOJA NPOAYKTAa PEAKLIHUU OT
TEOPETUYECKH BO3MOMKHOTO.

MeXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MpU  HM3yYEeHUHW  OOmeH U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS 4epe3 MCIOIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHH, MPUHATHIX B OTIEIHHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (hakT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kjaccu(uKaIus, MepuoIuIHOCTb, HAOIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJCIUPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUDP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAANOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHbD,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSHUE BEIECTBAa, HJCaTbHBIA Tras,
dbuznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opranmsMm, sKkocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIECBObI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIJIMBO,
pPECYPCHL.

TexHOomorus:: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYpPIrusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUECKAS MPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, JOJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTcTBHHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHUSI BBIACICHBI CIEAYIOIIME COCTABIISIONINE. OCO3HAHUE
00ydJalImUMHUC POCCUHUCKON Tpa)kTaHCKOW HWISHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIFHOCTA M CAaMOOTIPEICIICHNI0; HATUYUE MOTHBAIINH K
00y4eHHI0; TOTOBHOCTb U CIHOCOOHOCTh OOYYaromIMXCs PYKOBOACTBOBATHCS
NPUHATBIMH B OOIMIECTBE TNIpaBHWJIAMH W HOPMaMHd IIOBEJCHUS, HAJIUIHC
IIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPhI; CIIOCOOHOCTh CTABUTH LIEJH M CTPOUTH
KU3HEHHBIC TITAHBI.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHMHS» OTPAXKaroT
c(OpPMHUPOBAHHOCTh ONBITA IO3HABATCIILHON H MPAKTUYECKOW JIESITeILHOCTH
00ydJaronmxcs B MpoIecce peam3aiii o0pa3oBaTeIbHOM NeATeTLHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPAKArOT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIILHON ¥ MPAKTUYECKOW ACSITEIbHOCTH
oOydJaroruxcsi B MpoIecce peanu3anui 00pa30BaTeIbHON JCSITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH,
YBa)KECHHUS K 3aKOHY U MPABOMIOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax M TPaBHJIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW EATEIHHOCTH TIPH CO3MaHHUU
y4eOHBIX TMPOEKTOB, PEIICHUH YYEOHBIX W TO3HABATEIbHBIX 3a71a4, BHIMOJTHCHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPCHHsI, JIOTUKY H
apTryMEHTHI IPYTHX NIPH aHAIM3E Pa3IMIHBIX BHJIOB YICOHOH NEATEIHbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XMMUHU;

YBOKCHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TCOPUU W MPAKTUUYECKOTO
NPWJIOKEHUS XUMHH, OCO3HAHHSI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUTATETIFHBIX ~ HAOJIONCHWN, KPOMOTIUBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
TIOCTOSTHHOTO TpyJa YIEHBIX U MTPAKTHKOB,;



MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE MOBEICHHE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBaMHU B OBITY,
MOBCEHEBHOM KM3HU, B TPYOBOU J1€ATENLHOCTH;

MOHUMAHUS [IEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS MOCJIEICTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIhCKON
JESTEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JPYrMX BHIAX
NeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHe B PEIICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);

WHTEpeca K MPAKTUICCKOMY U3yUEHUIO Mpodeccruii pa3inyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBAOXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTaM TPYyAOBOU NEATEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPACKTOPUU
obOpasoBanms, Oymymelr npodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKH I€TIECOO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa H3KOJOTHMYECKHX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOIHON U COLUATBHOU Cpebl;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMUHM Ui
peuIeHus: BOIIPOCOB PALMOHAIIBEHOTO IIPUPOAOIIOIb30BaHNS,

AKTUBHOTO HENPUATHSA JEHUCTBHUM, NPHUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemoobuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAYKH 1 OOIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pElIeHUH MpoOJeM COXPAaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
LIMBHJIM3AllMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpbl, B PELICHUH TIJI0O0AIBHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIEUCHUN
YCIOBUH YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaXKJOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS J1eJaTh O0OCHOBAHHbBIE 3aKIFOYEHUS Ha
OCHOBE HAay4HbIX (PAaKTOB U HMEIOIIMXCS JaHHBIX C LENb0 IOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS JUIA
pelieHust npoOsieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON NEATEIbHOCTY;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHaTbHOMI
NEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha yPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMble i1 (OPMHUPOBAHHS  MHUPOBO33PCHUS  OOyUYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0BAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

peryJsTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATLHON
TPAaMOTHOCTH M COIMATTLHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTH oOy4JaroImxcst MCIIOJIh30BATh OCBOCHHBIC

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIIbHON U COLMAIBHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KJIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh TMPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY HU3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXACHUSI (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS UCIOIB3YEMbIE B XMMUHU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MMPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU



peakiMu — TMpU pEelIeHUH YYeOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NPUMEHSATHh HAa3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JIJIsI BHISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3yYaeMBbIX BEIIECTB U XMMHUECKHUX PEaAKIIHA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuii;

dbopMyIMpOBaTh LETH U 33/1a4U UCCIICOBAHMS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KavyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHWPOBAHUS W  TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOIOM
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupOBaTh
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIECOBAHUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOEKTHOM
JESTEIIbHOCTH, TMPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3InIHBIX
METO/IOB MMO3HAHUS.

3) pabora ¢ nnopmanueii:

OpHUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHMKAX uH(popMmammu (HaydHO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEPKaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3UpOBaTh WH(POPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
MIPEICTABIICHUSI, KPUTHYECKH OIICHUBATh e JOCTOBEPHOCTD U
HENPOTUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTHh PAa3JIMYHBIE METOJBI MPH TMOWCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA,

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTABICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XAMHYECKON WH(pOpMAIME: TPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYECKHEe) 3HAKA U CUMBOJIBI, (HOpMYIIbI, a00peBUATyphI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:



3a1aBaThb BOIIPOCHI I10 CYIICCTBY O6CY)KI[8€MOI>1 TEMBI B XOJ€ AUAIOora W/
AUCKYCCHH, BLICKA3bIBATh UICH, (I)OpMy.TII/IpOBaTI: CBOH IPCIIOKCHUA
OTHOCHUTCIJIbHO BBIITIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3CHTAIMEH Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJYYCHHBIX CAMOCTOSTEIHO UM COBMECTHO CO CBEPCTHUKAMH TIPU BBITOJIHEHUH
XHUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB
U3yYaeMbIX BEIICCTB, peau3allii y4eOHOTo MPoeKTa, U (GOPMyIHMpPOBATH BHIBOIBI
10 pe3yjbTaTaM NPOBEACHHBIX HCCIICOBAHWA MyTEM COTJIACOBAHMS TMO3UIUN B
x0J1e 00Cy X IeHHS 1 OOMEHAa MHECHUSMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBaTh U OCYIIECTBIIATH CBOK I03HABATEIbHYIO
NEeATEIbHOCTh, OIpeneisas €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJTHEHUH Y4YE€OHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA C€HOCOO MX pelIeHHs C YYETOM IIOIY4YEeHMs] HOBBIX 3HAHHU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISITh CAMOKOHTPOJb JIEATEIbHOCTH HAa OCHOBE CaMOaHajiu3a |
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl M0 XUMUU Ha yriyOIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHHs BKIIOYAIOT CHEHH(PHUUECKHE
JUTsl ydeOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI EeHCTBUN
[0 OCBOEHUIO, MHTEPIIPETALMU U MPEe0OpPa30BAHUIO 3HAHUN, BUIBI ACSATEIHHOCTU
MO TMOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHWUW B Pa3UYHBIX Y4EOHBIX
CUTYAaILUSIX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEN. B
nporpaMme MO XMMHHM TPEIMETHbIE PE3yNbTaThl MPEACTaBICHbl IO To0JaM
U3Y4YEeHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O MECTE W 3HAYCHUU OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHYECKOM, IHEPreTUUECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpUasOB,
HOBBIX HUCTOYHHKOB DHEPIUH, B o0ecrieueHnun palMOHAIBHOTO
IPUPOJIONIOIb30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYphbI
YelloBeKa, a TakKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BIQJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAl0IINE TOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0Ooyouka aroma, s-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YKIEHHOE
COCTOSHUSI aTOMa, THOpUAM3AIMs aTOMHBIX OpOuTaneil, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHbIN 00BEM, YIJIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpalll€HHBIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYypHas M IPOCTPAHCTBEHHAs (T€OMETpUYecKas,
ONTHYECKAs), HM30MEPbl, TOMOJIOTMYECKHI Psi, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOA- U a30TCOAEPKAIINE OPraHUYECKHE COCIUHEHUs, MOHOMED, IMOJIHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCAVHEHUS; TEOPHUH, 3aKOHBI
(mepuonunueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
Y [pEBpall€HUs DSHEPrUM IMpPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMHUH, MUPOBO33PECHUYECKHUE 3HAHMS, JIEKALIUE B OCHOBE
IIOHUMAaHUs IPUYMHHOCTA U CUCTEMHOCTH XMMHMYECKUX SBJICHWN; MPEICTABICHUS
0 MEXaHU3MaX XHMHYECKUX pPEaKUui, TEPMOAMHAMUYECKUX W KHUHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aHMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(paKTOJIOTUYECKHE CBEJCHHUS O CBOMCTBAaX, COCTABE, MOJYYEHUH U O€30IacHOM
UCIOJIb30BaHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U NPAKTUYECKOU
NESTENIbHOCTH ~ YelOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
POM3BOJICTBA (HAa MpUMEpE MPOU3BOACTBA METaHOJa, TepepadoTKu HePTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBIABJIATH XapPAaKTEPHbIE MPU3HAKU IOHATUI,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOILME IOHATHUS NPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTH YMEHUIA:

UCIT0JIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALUIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKLMN U PACKPBIBaTh UX CYLIHOCTb:
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  MOCPEICTBOM  COCTaBJIECHUS
AIIEKTPOHHOTO OajaHCa »dTUX pEaKkluil, peakuuii HOHHOrO OOMEHa MyTEM
COCTABJICHUS UX ITOJIHBIX M COKPAIEHHBIX NOHHBIX YPAaBHECHMI,



U3rOTaBIMBATh MOJEIN MOJIEKYJ OpraHMYECKUX BEIECTB ISl WILTIOCTpAlluU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX
OPTaHWYECKUX BEMIECTB IO HMX COCTaBy M CTPOSHUIO K ONpeaeIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS JJI OTIEIbHBIX
MpeICTaBUTENC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIIEH, TOMYOJ, TJIUIEPUH,
ATWJICHTJINKOIb, (EeHON, (OpManmbIeTHl, aneTaabJeTul, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KMCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MaJbMUTHHOBAS KUCIIOTHI,
[JIMIWAH, aJlaHuH, MaibTo3a, (PPYyKTO3a, aHWIIWH, AWBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOPMUPOBAHHOCTh YMEHHUSA OIpPEACNATh BHUJ XUMHUYECKOW CBSI3HM B
OPTraHWYECKUX COCAMHCHUSIX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh TOJIOKEHUS TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATIKAHOB, AJIKEHOB, aJIKAJIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albIETHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OEIKOB, yTIeBOAOB (MOHO-, AW- W TOJMCAXaPHIIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHMH  yPaBHCHUSMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHN C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSTUHEHHUH OT
KpPAaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U M-CBSA3M), B3AUMHOIO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAaHUM O E€CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peambHOM M MBICIEHHOM) W YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMUPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC oTiepanuu
MBICIUTEIILHON JCATENIPHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,



CHUCTEMAaTU3alUIO, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX CBSA3EU — I U3y4YEHUS
CBOMCTB BEILIECTB U XMMUYECKUX PEAKLU;

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUI C
NOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MMOHUMAHMs CYIIHOCTH MaTepuajbHOIO €IUHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMs IO OPraHUYECKOW XUMHUHU AJI1 OOBSACHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCUYEThl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSM XUMHUYECKHX PEAKIHI C UCIIONb30BAHUEM (PU3UUECKHIX
BeIMUMH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAaCUEThl IO HAXOXKICHUIO XHMHUYECKOU
(opMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX JJIEMEHTOB,
IPOAYKTaM CrOpaHHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATH
C TMO3MLIMHA  DKOJIOTMYECKOM  0e30macHOCTH  IOCIEACTBUS  OBITOBOM U
IPOM3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS I IPUHATHUS IPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh M TMPOBOAMTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIYyYEHHUE M HU3YYEHHE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIUM YIJIEBOJOPOAOB pPAa3IMYHBIX KJIAaCCOB H
KHCIIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3aJa4 O PACMO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOJIOACHHEM MPABHII
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
(GopMynupoBaTh 1L€Jb HCCIENOBAaHUS, NPEACTaBISAThH B pa3iIM4HON (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTH YMEHUI:

coOroAaTh MpaBHiia SKOJOTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 30POBbS, OKPYKAIOIIECH
IIPUPOIHOU Cpeabl U JOCTHKEHUS €€ yCTOWYNUBOIO Pa3BUTHS;

OCO3HAaBaTh OIIACHOCTb TOKCHYECKOrO0 JACWCTBUSA HA JKMBBIE OpPraHU3MBbI
ONPEAECTEHHBIX OPraHUYECKUX BELIECTB, NOHMMas cMbIca nokaszaress [1/K;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHS] OPraHMYEeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLLIEHUS PUCK-I10JIb34;

c(OpPMUPOBAHHOCTh YMEHHN: OCYLIECTBIISATh II€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(OpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (HAy4YHAs] U y4eOHO-HAy4IHAS
JaUTEepaTypa, CpelcTBa MaccoBoil nHpopmanuu, UHTepHeT U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMUMUYECKYI0 MH(POpMAIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABJIEHHON yueOHOM 3a1auei.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepUAJIbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUI NPUPOIbI, O MECT€ M 3HAYEHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeYEHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOW, IHEPreTUYeCKO M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JIaHUU HOBBIX MAaTE€pPUAOB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECHNEUYECHUU PAIMOHAIBHOTO MPUPOOMNOIL30BaHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS M OOWIEH KyJIbTypbl YelOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M MHPHUPOAHOU

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIOIINE TITOHATUS — XHMHYCSCKUH 3JIEMEHT, aToM, SApO aToMma,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aTroMa, TUOpUAu3alis aTOMHBIX OpOWTaiei, HOH,
MOJIEKYJ1a, BJICHTHOCTbh, JJEKTPOOTPHUIIATEIBLHOCTh, CTENEHb  OKHCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pPacTBOP, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAs JHUCCOLMAIUSA, CTENeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUUYECKON peaKkiuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUUYECKON IHUCCOLUMAINU, NEPUOANUECKUIA
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MAaCChl BELIECTB, 3AKOH COXPAaHEHUS U
MpEeBpaIlEHUs] SHEPTUU NPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIME€ B OCHOBE TMOHHMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHbIC
MPEJCTaBICHUs] O CTPOSHHUM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHMHUYECKHX
peakiui, TEPMOJUHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTIX  HUX
MPOTEKAHUS, O XMMUYECKOM PABHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(daKkToIOTHYECKNE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWH U OE30MacHOM
WCIIOJIb30BaHNN BAXKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATCIbHOCTH  4YeJIOBEKa, OOIMX  HAyYHBIX  MPUHIOMIAX  XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatuyeckyro HomeHkaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUSI ONPEIECNATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3M (KOBaJICHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  pemeéTKu
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUMA KPUCTAIMYECKOM pemeéTku, OOMEHHBIM u
JIOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pa30BaHKs KOBAJIEHTHOMN CBA3H;

c(hOPpMUPOBAHHOCTh ~ YMEHUN:  KJIACCU(PUUUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKLUH IO Pa3IMYHBIM IPU3HAKAM (YUCITY
¥ COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHSI DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO Karajiu3aropa u
JPYTHUE); CAMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPUH JUIsl KilaccUupuKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOIO MEPHOIOB
[lepuonnueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHONB3YyS  IOHSITHUA
«IHEPreTUYECKHE YPOBHU», «IHEPTeTUUYECKUE TMOAYPOBHM», «S-, p-, d-aTOMHbBIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHUS aToMay;
OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX BJIEMEHTOB U HX
coeaquHeHn 1o mnepuomaMm U rpynmnaMm llepmommueckon cucremsr J[. U
MenpneneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKHME  CBOMCTBA  BEUIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYILLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMM BEIECTBAMU C
IIOMOUIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUSA PACKpPbIBATh  CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOro OallaHca
THX peakUui; peakuuid HOHHOro oOMEeHa MyTEM COCTaBICHHUS WX MOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  pEakuud  THUOPOJIM3A;  PEAKLHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUICKCOB ITUHKA U aJTFOMUHHS ),



c(OPMHUPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKUX PEaKIid C y4€TOM MX SHEpreTUYEeCKHX XapaKTEePHUCTHK, XapakTep
U3MEHEHHUS CKOPOCTH XHMHYECKOW peakIMu B 3aBHCHUMOCTH OT pa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

cOPMHPOBAHHOCTb yYMEHHUSl XapaKTepU30BaTb XHMMUYECKHE PEaKIIMH,
JeXallye B OCHOBE MPOMBIIIICHHOTO TOJIY4YEeHHs CEPHOM KUCIOTHI, aMMHaKa,
oOlye Hay4dHble MPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€71€CO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHSI PUCK-TIOJB3a;

c(OPMHUPOBAHHOCTh BIAJCHUS CUCTEMOH 3HAHMI O MeEToAax HAyYHOTO
NO3HAHUS SIBJICHUH TPUPOAbI — HAONIOJEHHE, H3MEPEHUE, MOJIEIUPOBAHUE,
HKCMEPUMEHT (peasbHbI U MBICIICHHBIH ), UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIIEJOBAaHUH BEIIECTB
U 1 OOBSCHEHMS XUMHUYECKUX SBJICHUH, HUMEIOIUX MECTO B MPHUPOE,
NPaKTUYECKOMN eATEIIbHOCTH Y€I0BEKa U B MOBCEIHEBHOW KU3HH;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBS3b XMMUYECKUX 3HAHUU C
HNOHATUSAMHU U TPEACTABICHUSMU IPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTEePUaIbLHOTO EUHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYEThl: C HCIOJIH30BAHUEM
HOHSATUI «MaccoBas J0JI BEIIECTBA B PACTBOPE» U «MOJIpHAsi KOHLIEHTPALIUSY;
MAacchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BELIECTBA, MAaccCe
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOrO 3¢ ¢eKra
peaxkiuu; 3Hau€HUs BOJOPOJHOTO IMOKa3aTess PacTBOPOB KHUCIOT M IIENOouYed ¢
U3BECTHOM CTEMEHbI0 JUCCOLMAIMM; Macchl (00BEMa, KOJMUYECTBA BEIIECTBA)
IPOAYKTa PEeaKiMH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C
oTpeeIEHHON MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MUMeeT MpHUMECH); MOJIM BBIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(OPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSTENLHO IJIAHUPOBATH M IPOBOAUTH
XUMUYECKHI  SKCIEpUMEHT  (IIPOBEACHHWE  peakuuid  HMOHHOro  OoOMeHa,
MOJITBEPK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpEIEICHHE
CpeIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yYEHUE BIIMSHUSA
pa3nuyHbIX  (PAKTOPOB HA  CKOPOCTb XHMHYECKOW  PEaKLUMH, peIICHUe
IKCIEpUMEHTANbHBIX 3a7ad 1o Temam «Meramiey U «Hemeramie»y) ¢
COOJI0OZICHUEM TpaBuJI 0€30MaCHOr0 OOpAaIIeHHs C BEIIECTBAMHU M JIAOOpaTOPHBIM
obopynoBanueM, (GopMyIHpoBaTh 1€ HCCICHOBAHUSA, MPEACTABIATH B
pa3nuyHOi (opMme pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUjIa MOJIH30BAHUSI XUMUUYECKOM
nocyiol M JabopaTopHbIM 00OpyAOBaHHWEM, OOpalleHUs C BeEIIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIIMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH IEeJIeCO00pPa3HOTO TOBEJACHUS B OBITY W TPYAOBOU
JESATENPHOCTH B LEISAX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOWLIEH MPUPOIHON
cCpenbl W JOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMmbIca noka3arens I1JIK;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HaydHas
JuTepaTtypa, cpeAcTBa MaccoBoil nHpopmanuu, UHTEpHET U Apyrue), KPUTUYECKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3aa9ei.
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NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0OOpasue 1 )
' BEILIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Htoro no pasneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeramnsl 31 1
2.2 MeTtamsl 23 1 2
Uroro no pazaeny 54
Pa3zgen 3. XumMus 1 ;Ku3HbL
31 Metoabl o3HaHUS B XUMUH. XUMHUA U 9
’ JKA3Hb
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmet u 3HaUYEHNE OPTaHUYECKON
XUMHUH, TIPEJICTABICHHE O MHOT000pa3uu
OPraHNYeCKUX COCIUHEHUHN

DJNEeKTPOHHOE CTPOCHUE aTOMa yIiiepoaa
(ocHOBHOE U BO30Y)XJIEHHOE COCTOSIHHS ).
BaneHTHBIE BO3SMOKHOCTH aTOMa yTiepoia

XI/IMI/I‘-IGCKEUI CBsA3b B opraHqucxnx
COeTMHEHMAX. MexaHn3Mbl 00pa30BaHUS
KOBJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3CH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHenuii A. M. Byrneposa

Busl n3omepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs!. DJICKTPOHHBIE

3¢ dEKTH B MOJIEKYIaX OPraHMYECKUX
COEIMHEHUN

[IpencraBnenue o kaaccuukanuyu u
cucremarnyeckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukamnms peakiuii B opraHu4ecKon
XUMHH




CucreMmarusanuys U 0000ILIEHYE 3HAHUN 1O
TEME

ATKaHBI: TOMOJIOTHYECKHH psifl, 001ast
dbopmyia, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT

10

dusnueckue U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

11

Haxoxnenue aikaHoB B IPUPOJIE.
CriocoObI TTOTy4eHUsT U IPUMEHEHNE
aJIKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJIYYCHHS U PUMEHECHHUE

13

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeJIeHUE MOJICKYIIIPHON (POPMYJIBI
OpPraHU4EeCcKOro BEUIECTBA 10 MACCOBBIM
J0JISIM @TOMOB 3JIEMEHTOB, BXOZSIIUX B €T0
coctas. Cucremarn3anus 1 0000IIEeHE
3HaHUH MO TeMe

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmyiia, HOMEHKIIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJTKEHOB

15

dusnueckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA




CriocoObl osTyueHHs 1 IPUMEHEHNE

16
AJIKEHOB
[TpakTuyeckas padora Ne 1 o teme

17 "IlonydyeHne aTUIIEHA U U3YyYEHHUE €TI0
cBOMCTB"
Pemenue pacu€THbIx 3a/1a4 Ha

18 onpeieICHUE MOJICKYJISIPHOUN (OPMYITBI
OpraHUYECKOro BEIIECTBA
AnKaaueHsl: CONpsHKEHHBIE,

19 W30JIMPOBAHHBIE, KyMYJIUPOBAaHHBIE.
Oco0GeHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JINEHOB

)1 CriocoOsl MoJTy4eHuUsl U IPUMEHEHUE
AJKaUEHOB
AJKWHBI: TOMOJIOTUYECKHUH psJl, o01Ias

” ¢dbopMyIia, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢du3nveckue CBONCTBA

23 XHWMHYECKUE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peaKIMU Ha TPOHHYIO CBSI3b

)5 CriocoOsl MosTydeHus: U IpUMeHEeHue
AJIKNHOB

26 Pemenue 3amad: pac4€Tsl 10 YpPaBHEHUIO
XUMHYECKON peaKiuu

7 CucreMaruzanys 1 0000IeHrE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast




(dbopMyIa, HOMEHKIIaTypa. DINEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30I1a U TOTyoJIa, UX (PU3UIECKUE
CBOMICTBA

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIMU

29
3aMEeLICHUS
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOETUHEHUS], OKHCIICHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB
CTUpOJA
Pemrenne pacu€THbIX 3a1a4 HA

32 ompe/ielICHUE MOJICKYIISIPHOUN (OPMYIThI
OpraHUYECKOI0 BEIECTBA

1 CriocoOsl MOJTy4eHHUsl U IPUMEHEHUE
apeHOB

34 ['eneTnyeckas CBA3b MEXKIY Pa3INYHBIMU
KJIaCCaMH YIJIEBOJOPOIOB
Pacuétel 10 ypaBHEHUSAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 0000IIeHe
3HaHUH MO TeMe

36 [Tpuponnsiii ra3. [lonytHble HeTAHBIC
ra3bl

37 KaMeHHBII yroyib 1 TpOAyKThI €T0
nepepaboTKu
Hedth 1 ciocoOw1 €€ mepepaboTKu.

38 [IpuMeHeHne MpoayKTOB MepepadboTKH

HetH




39

reHeTI/I‘IeCKaSI CBs3b Me)KI[y paSJ’II/I‘IHBIMI/I
KJIACCaMH YTJICBOJIOPOIOB

40

["anoreHonpon3BoOAHbBIE YIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMELIEHUS rajoreHa

41

JleiicTBue 1mIeIOUCH Ha
rajoreHnpou3BoIHbIE. B3anmonaeiictere
JUTAJIOTCHAJIKAHOB C MAarHueEM U MHKOM

42

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
pazgeny "YrieBogopoasl"

43

KonrponsHast pabora o Teme
"Yranesonopoast"

44

[TpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psij, o0mas popmyna,
CTPOEHHUE MOJIEKYJI, H30MEPH,
HOMEHKJIaTypa, KJIacCH(pUKAIIHS,
¢dusnveckre CBONCTBA

45

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CriocoOsl MosTydeHus: U IpUMEeHEeHue
OJIHOATOMHBIX CIIUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATYypa U
M30MepHsi, 0COOCHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB

48

MHOI‘OaTOMHBIe CHI/IpTBIZ OTUJICHI'JINKOJIb 1
FJII/H_Iepl/IH, ux (I)I/I3I/I‘ICCKI/Ie U XUMHYCCKUC
CBOMCTBA

49

CriocoOsl MosTydeHus: U IpUMeHEeHue




MHOT'0aTOMHBIX CITUPTOB

@deHo1: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH PeHOIA

51 XuMu4deckue cBoicTBa (heHoma

5 CriocoOsI MoTy4eHuUsl U IPUMEHEHUE
¢denona
[TpakTrueckas padota Ne 2. Permenue

53 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Cruptel 1 peHombr"

54 CucreMaruzanys 1 0000IeHrE 3HAHUN 110
TeMe
Anbaerupl ¥ KETOHBL: JIEKTPOHHOE

55 CTpOEHHUE KapOOHUIIbHOM TPYTIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 0011ast popmyia,
M30MepHsl U HOMEHKJIAaTypa

56 AnbAeTubpl U KeTOHBI: (U3NYECKUE
CBOWCTBA; PEAKI[UU PUCOCTUHCHUS

57 Peakuuu okucieHus U Ka4eCTBEHHbIE
peaKuy anbJIeru10B U KETOHOB

58 CriocoOblI MOJTy4eHUs ATbJICTHIOB U
KETOHOB
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYIT

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBOMCTBa

61 XHUMUYECKUE CBOMCTBA MPEACTbHBIX

OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KHCJIOThI. MHOT0OOOpa3ue KapOOHOBBIX
KHCIIOT

63

OCoOEHHOCTH CBOMCTB: HEMIPEICIBbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
JTUKAapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHCIIOT

64

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI moTyueHus 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnoxxHbIe 3(hUPBI: TOMOJIOTHYECKUH P,
obmas hopmysa, u3oMepus u
HOMEHKJIAaTypa

67

duznueckre 1 XUMUYECKHE CBOMICTBA
3¢upoB

68

Pemrenne pacu€THbIX 3aa4: 10 ypaBHEHUIO
XUMHUYECKOHN peaklMH, Ha OIIpeEICHHE
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTro
BEILECTBA

69

[TpakTrueckas padota Ne 3. Permenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"KapOonoBsie KucnoTsl. CiioxxHbie 3pupsr”

70

Kupsr: ctpoenue, hpuzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITHU3)

71

OcobeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX




JKUPHBIX KUCIOT. JKupsl B ipupoje

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moolee aecTrue. Ilonsarue o

72 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)
['eneTnyeckas CBA3b yriaeBOAOPOAOB U

73 KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX
BEILIECTB

74 PacuéTel no ypaBHEHUSIM XUMHUYECKHUX
peakuuii

75 CucremaTu3zaiys U 0000IIeHHE 3HAHUN TT0
TeMe
OO11ast xapakTepuCcTUKa YTIEBOIOB U

76 KJIacCU(UKALIUS YTICBOIOB (MOHO-, TU- U
MOJIMCaxapu/Ibl)

77 Monocaxapusl: GU3NUECKHE CBOMCTBA U
HaxO0’JICHUE B IIPUPOJIE

73 IIpuMeHeHue III0KO3bl, €€ 3HaUYCHUE B
JKA3HEACSATENbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaibT03a U

79 nakro3a. Haxoxaenue B npupoze u
MIPUMEHEHHE TUCaXapHI0B
[Tonucaxapuael: CTpOEHUE MAaKPOMOJIEKYI,

80 (dbU3HUYEeCKre U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJOKHAX

22 Pemrenne pacueTHsIX 3a1a4 Ha

OIMPCACIICHUC NOJIM BbIXOAa MMPOAYKTA




pCaknuu OT TCOPECTHUICCKU BO3ZMOKHOTO

83

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
pazneny

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxanimue opraHu4ecKue
coenuHenus"

85

AMUHBIL: KJaccu(uKaIus, CTpOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (pu3ruecKue CBOMCTBa

86

XUMHUYECKHE CBOMCTBA aTu(PaTHIECKUX
aMUHOB

87

AHWINH: CTpPOEHHE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHMWJIMHA

88

CriocoObl osTyueHHs U IPUMEHEHNE
annpaTHIECKUX aMUHOB

&9

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
u3zomepusi, pusnyeckue cBOcCTBa.
OtnenbHbIe PEICTABUTENH Ol
aAMHHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBAa aMHUHOKUCIOT, UX
OHOJIOrMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJIU3 NENTHIO0B

91

Benku kak mpupoIHbIe TOJIMMEPHI;
CTPYKTYPHI OCITKOB

92

XUMHUECKHUE CBOMCTBA OEIIKOB

93

A3oTCoIepIKaIye reTePOIMKINYCCKIC
COCANHCHUA. HyKJIeI/IHOBBIe KHUCJIIOTHI:
COCTaB, CTPOCHHE U OHUOJIOTHYECKAs POJIb




94

[TpakTuyeckas pabora Ne 4. Pemenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepKalirue OpraHn4ecKue
coenuHenus"

95

[TpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
"Pacnio3zHaBaHMe OpraHUYeCKUX
coenuHeHun"

96

KonrponsHas pabora o Teme
"A30TcoeprKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METOBI UX CUHTE3a —II0JIMMEPU3ALIUS U
IIOJIMKOHACHC AU

98

[TnacTmaccel. YTunuzarus u nepepadoTka
IlacTUKa

99

DJ1IacTOMEpbl: HaTypaabHbIN
CUHTETUYECKUE KayuyKku. Pe3nHa

100

Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl cnenuanbHOro
HAa3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
BKCHepI/IMGHTaﬂbHBIX 3a4a4 I10 TECME
"Pacno3HaBaHue INIACTMACC U BOJIOKOH"

102

O0001IeHEe U CUCTEMAaTU3 AU
M3Y4YEHHOI0 MaTepuaa 1o Teme
"BricOKOMOJIEKYIApHBIE COCTUHEHUA"




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




11 KJIACC

KouunyecTBO 4yacoB JJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kourpoanueie  TIpaxTuteckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoThI pecypen
| Atom. CocTaB aTOMHBIX siep. XUMUYECKUH |
anieMeHT. M30Torm!
) CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, |
KBaHTOBBIE YMCIa
3 Krnaccudukanus XuMHYeCKHX JIEMEHTOB (S-, 1
p-, d-, f-3memenTshI)
4 Pacnipenenenue 37eKTpOHOB IO ATOMHBIM |
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cHCTeMa XUMHUYEeCKuX sneMeHToB [l. 1. 1
MenpeneeBa, CBSI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU |
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM H
nepuoiam
9 CucreMaruzanys 1 0000IeHrE 3HAHUH 110 1




TEMC

10

Bunnl xumMuueckoi cBsI3u. MexaHu3MEl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b. MexmoliekynsipHbie
B3aNMMOICHCTBUSI

11

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYpbI
MOJICKYJI C UX TCOMCTPUICCKUM CTPOCHUCM

12

Hpe,HCTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOnEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIbI
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPaAx

15

VcTuHHBIE PaCcTBOPBI: HACHIILIEHHBIE U
HEHACBIILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BEIpOXKEHHS KOHIIEHTPAITUH
pacTBOpOB

17

Pemenwue 3a1a4 ¢ nCMob30BaHUEM TTOHSITHIA
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTra',
"MOJIIpHas KOHIIEHTpauus"

18

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX BEILECTB

19

CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
TEME




20

KonrponsHas padora o remam "CtpoeHue
aroma. [leproanueckuii 3aKOoH 1
[Tepuoanueckas cucTeMa XUMHUIECKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Krnaccudukanus XuMHYECKUX pPEeaKIHuii B
HEOPraHWYECKOM M OpraHUYECKON XUMUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUH NTPU
XUMHUYECKHUX PEaKIMIX

22

TennoBble 3¢ (HeKThl XUMUYECKUX PEaKLUH.
Tepmoxumuueckue ypaBHEHHS

23

Breraucnenus 1o YpaBHCHUAM XUMHUYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOHN peakinu, e
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTepOreHHBIE PEAKIIUU

26

[TpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOH peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.
XHUMUYECKOE PaBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nuaHbX GakTopoB HA
MOJI0)KEHUE XUMHUYECKOTO PaBHOBECHUA"

29

DnektponuTrueckas auccounanusi. CuiabHbie
U ciabbie AIeKTposuThl. CTerneHb




Jucconuanmnu

HNounnoe npoussenenune Boabl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroye B
pacTBOpax IJIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XuMHUYECKue peakiuu B pacTBOpax
BJIEKTPOIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeime oKUCIUTENN U
BOCCTAHOBUTEHU

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

35 DIEKTPOIM3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

18 CucremaTu3zaius U 0000IICHHE 3HAHUN TTO
Teme "XuMuueckue peakiuu'

39 KontponbHas padota nmo teme "Xumudyeckue
peakuun"
[Tonoxxenue HemetawioB B [lepuoanueckoit

40 CHCTEME XUMHYEeCKuX aeMeHToB Jl. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIJIOB

A1 AnoTponusi HEMETAUIOB (Ha IpUMEpe

KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)




Bogopon: nonyuenue, pusudeckue u

42 XUMHYECKUE cBOMCTBA. [ 'upuIbI
["anmoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI

43 MOJTy4eHUsl, PU3NUECKHUE U XUMUYECKHE
CBOICTBA
l"anorenoBonopoasl. Baxxnenue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
rajJjioreHoB
JlaGopaTopHbIe U TPOMBIIIUIEHHBIE CITOCOOBI

45 noJjy4deHus ranoreHoB. [I[pumenenne
TaJOr€HOB U UX COCTUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHUS,
¢dusnveckrue 1 XuMuueckue cBoiicrsa. O30H.
[IpumeHneHue KUCIOpoOIa U 030HA

48 Oxcuapl U NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIOB
Cepa: HaXOKJeHUE B IIPUPOJIE, CITOCOOBI

50 MOJTy4YeHHUsl, PU3NUECKHUE U XUMUYECKHE
CBOICTBA

51 CepoBogopo, cyab(uabt

57 Kucnoponcoaepxkaiiue coeIMHEHHS CEPBI.
Oc0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue

JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Cepa u




eé coequueHus"

A30T: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI

54 MOJTy4YeHHUsl, PU3NIECKHUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaepxaiue coequHEHHS a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpuMeHeHMe a30Ta ¥ €0 COeAMHEHUI.
ABOTHBIE yIOOpEHHS
docdop: HaxXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MOJTy4YeHHUs1, PU3NUECKHUE U XUMUYECKHE
coiicTBa. @ochuas! u hochun

58 Oxkcunbl hocdopa, pochopconepxarime
kucioThl. Conmu hochopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU .
docdopHbie y1oOpeHus
[TpakTuyeckas pabora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U
docdop u ux coequHeHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJUTOTPOMHbBIE MOAU(UKAIUY; (PU3HUECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

2 Oxkcwun yraepona(Il), 0f<cnz[ yraepona(IV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3anay pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoxXaeHHE B IPUPOJIE, CTIOCOOBI

64 oTydeHus1, GU3NICCKHE U XUMHUIECKUE
CBOMCTBA

65 Oxkcun kpemausi(IV), kpeMHHEBast KHCIIOTA,




CHJIMKAThI

[IpumeneHne KpEMHHUS U €r0 COCTUHEHUN.

66 Creki10, €ro nojiyueHue, BUbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIOB

68 CucremaTu3aiys 1 0000IICHHE 3HAHUN IO
teme "Hemeramsr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yabTaToB KOHTPOIBHOU PabOTHI,
KOPPEKIIHsI OINO0K
[Tonoxxenue metaiuioB B [lepuoguueckoi

71 CUCTEME XMMHUYECKUX HIIEMEHTOB.
Oco0eHHOCTH CTPOSHUS SIEKTPOHHBIX
000JI049€K aTOMOB METAJLIIOB

7 OO6mwme Gpuznueckre CBOMCTBA METAILIOB.
[IpuMeHeHne METAIITIOB B OBITY M TEXHUKE

73 CnaBel MeTaiioB. Koppo3ust meTanioB

74 Perenne 3ana4 pa3siaM4HbIX TUIIOB
DJIEKTPOXUMUYECKUH P HATPSIKEHUI

75 MeTamuioB. O0IIMe CIOCOOBI MOTyYeHUS
METaJIJIOB
OO1mas xapakTepucTuka MeTamioB [A-
rpynmnsl [leprnoandeckoi CuCTeMbl

76 XMMHYECKUX 3JeMeHTOB. HaTpuii u kanuii:
noJiyuyeHue, PU3nyeckue U XuMHUIeCKHe
CBOMCTBA, MPUMEHEHHE MIPOCTHIX BEIIECTB U
UX COeIUHEHUN

77 O6mrast xapaktepucTruka MeTayioB [1A-

rpynmnsl [leprnoandeckoi CucTeMbl




XUMHUYECKHUX BJIEMEHTOB. Maruuii u

KaJIBIMI: TIOJTydeHue, (GU3ndecKue u
XMMHYECKHUE CBOIMCTBA, MPUMEHECHHE
MPOCTHIX BEUIECTB U UX COCTMHEHU

78

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS

79

ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THIPOKCOKOMIUIEKCHI aTFOMUHHSI, UX
MIPUMEHEHHE

81

Pemenue 3aa4 pa3JINYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAIBHBIX 3a4a4 10 TEME
"MeTaisl IJ1aBHBIX oArpymnmn"

83

OO6mrast XapaKTepruCTUKA METAIIIIOB
mo6ouHbIX moArpym (b-rpyrm)
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
3JICMCHTOB

84

®u3NYeCKre U XMMUYECKHE CBOMCTBA Xpoma
U €r0 COCANHEHU, UX TPUMEHEHHE

85

Baxwnelime coeMHEHNs Maprasiia.
[TepmanranaT kajus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnueckue U XUMHUYECKHE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKeJe3a

87

dusnueckue U XUMHUYECKUE CBOMCTBA MEU U




€€ COCIMHECHUM, UX IPUMECHEHUE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

88 U €r0 COEMHEHMM, UX IPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA
[TpakTrueckas padota Ne 8. Permenue

&9 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTtasipl TOOOYHBIX TOATPYIIT"

90 Pemenue 3aga4 pa3nuyHbIX TUTIOB

01 O06o0mIeHre 1 CUCTeMaTH3aIMsl U3Y4EHHOTO
Marepuania mno teme "MeTaibl"

92 Kontponbnas padota mo teme "Metamisr"

93 AHanu3 pe3yabTaToB KOHTPOIBHOU PabOTHI,
KOPPEKIHsI OINO0K
Ponw xumun B obecrieueHnr yCTOMYHUBOTO

94 pa3Butus yenosevecTsa. [loHsTue o
Hay4HBIX METOJIaX UCCJIEI0BAHMS BEIIECTB
HayuHble mpyHIUIBI OpraHu3aluu

95 XMMHUYECKOTO IIPOU3BO/ICTBA.
[IpoMbliieHHbIE CIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH
CpEeIbl U €ro MOCeICTBUS

97 XuMHUS U 310pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

08 Xumus . Pons xumMun B o0ecrieueHnn
MMUIIEBONA O€30aCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BritoBasg xumus




XuMHs B CTPOUTENLCTBE. BakHeime

100 CTPOUTENBHBIE U KOHCTPYKI[MOHHBIE 1
MaTepHuabl
101 XHMHS B CEIIBCKOM XO3SHCTBE. 1
Opranuveckrie U MUHEPATbHBIC YI0OpEHUs
102 CucreMaruzanys 1 0000IeHre 3HAHUHN 110 |
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
JI€skun A.H., Akunonepnoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

JIéskun A.H., Axunonepnoe o6mectBo «3narenscto «lIpocsemenuer

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru




