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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma 1Mo XUMHHM Ha YpPOBHE CpPEIHETO OO0Iero oOpa3oBaHMUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUIN K pe3yjbTaTaM OCBOCHUS
benepanbHON o0OpazoBarenbHON IPOrpaMMBbl CpeIHEro o01ero
oOpazoBanusi(POII COO), npencrabieHHbIX B DenepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yu€trom Konnenuuu mnpenoaaBaHus
y4ueOHOro mpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
Odenepanuy, peaqu3yIOMUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, H
OCHOBHBIX NOJI0KeHUI «CTpaTeruu pa3BuTUs BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YINIYOJIEHHOTO M3YyYCHHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3zoBaHusi ydammxcss 10-11 kmaccos.
N3yuenune mnpemmera, peanuzyemMoe B ycloBHSX AU depeHIrpoBaHHOTO,
npouibHOrOo O0O0y4YeHHs, MPU3BAHO OOECHEUYUTh O0O0IIE00Pa30BATEIbHYIO U
OOIIIEKYJIBTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJAUMYIO IS
ajanTaiyy UuX K ObICTPO MEHSIIOUIUMCS YCIIOBUSIM JKM3HU B COIUYME, a TAKXKeE IS
POJOJDKEHUsT OOY4YeHUsI B OpraHU3alusX MpodecCHOHaNbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B nmporpamme mno XuMmMuUM Ha3HaueHUE MOpeaMeTa «XHUMHUsS» MOJydaeT
NoJpOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIIUMHU
nonoxkeHusiMu  GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHMUS,
pe3yabTaToB OOy4YeHUs] U TPeOOBAHUM K YPOBHIO MOJTOTOBKU BBITYCKHHUKOB.
CBUIETETLCTBOM TOMY SIBIISIFOTCS CJEAYIOIIUE BBIMOJHSIEMbIE MPOrpaMMOM IO
XUMUU QYHKIIUN:

« ”H(QOPMAIITMOHHO-METOIMYECKAs, pealu3alus KOTOpod oOecreunBaeT
MIOJIyYE€HUE MPEICTaBICHUS O LEIAX, COAEPKAHMM, OOILIEH CTpaTeruu
oOyueHus, BOCHUTAHUS U PA3BUTHsI O0yUaIOUINXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQus;

* OPraHU3alHOHHO-TIAHUPYIOIIAst, KOTOpas MPeayCMaTpUBAET ONPEACIICHUE:
MPUHIMIIOB  CTPYKTYPUPOBAHUSIT W MOCJIEAOBATEIIbBHOCTA  U3YUYEHUS
y4eOHOTO  MaTepuana, KOJUYECTBEHHBIX HM  KAaueCTBEHHBIX  €ro
XapaKTePUCTHK; TOIAXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OIEHKH O00pa30BaTENIbHBIX JOCTHKEHUM OOyYaroluxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHA MO XUMUHU.



[Iporpamma mJist yriryOJIEHHOTO U3YYEHUSI XUMUU:

* YCTAHABJIMBAET MHBAPUAHTHOE MTPEAMETHOE COJAEPKAHME, 00s3aTeIbHOE IS
M3Y4YeHHS B  paMKax OTHENbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacupenesieHue W CTPYKTYpUpOBaHHE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

« 1a€T MPUMEPHOE paCIpPEEICHHE YUeOHOIO BPEMEHHU, PEKOMEHYEMOTO ISl
U3YYECHUS OTJICIbHBIX TEM;

- IpeajiaraeT  MNPUMEPHYIO0  MOCHEOBATENIbHOCTh  U3YYEHHUS  y4yeOHOro
Marepuana ¢ y4€TOM JIOTMKM NOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

« 1a€T METOJUYECKYIO0 MHTEPIPETALIMIO IeJIeH U 3a7a4 U3yUYeHUs MpeAMETa Ha
yIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATECIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOU
IPOrpPaMMBI CPEIHETO oOmurero oOpa3oBaHUs (JINYHOCTHBIX,
METaIlpeAMETHBIX, MPEIMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJlepKaHUs IPeIMETa.

[lo BceM Ha3BaHHBIM MMO3MLHMSIM B MPOrpaMME IO XMMHUH MPEAYCMOTPEHa
MIPEEMCTBEHHOCTh € OOyYE€HHEM XHMHHM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a IpenejJamMH YCTAHOBJIEHHOM mporpaMmoid IO  XUMHHU
o0s13aTeIbHON (MHBAPUAHTHOW) COCTABIISIONICH Colep:KaHusl y4eOHOTo TpenmMera
«Xumus» OCTa€Tcs BO3MOXHOCTh BBIOOpAa €ro BApUATMBHOM COCTABIISIIOLICH,
KOTOpasi JOJDKHA ONpPENENsATbCS B COOTBETCTBUM C HAINpPaBIEHUEM KOHKPETHOTO
npoduis 00yueHus.

B cootBerctBUM ¢ KoOHUEenTyanbHbiMU mojoxeHusMu PI'OC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOro MW YriIyOJNEHHOrO YpPOBHEH B CHUCTEME
nudepeHIIMPOBAaHHOTO OOyYEeHHUS Ha YPOBHE CPEAHEro OOIIero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHHs] HaIlpaBI€H Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCIHEAYIOIIMM  3TaloM  MOJYYEHUS  XMUMHYECKOTro
oOpa3oBaHMsI B paMKax U3Y4YEHHUsS CHEHHUAIbHBIX ECTECTBEHHO-HAYYHBIX H
XUMHUYECKUX THUCHUIUIMH B By3aX U OpraHU3alUsaX CpelHero npoecCuoHaIbHOTO
oOpaszoBanusi. B 3Toi CBsI3W u3ydeHHE mpeaMera «XuUMHUS» OPUEHTUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U yriyOJieHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOJATOTOBKU OOYYarOIIUXCs, BHIOPABIIMX ONPENEIEHHBIN TPOPUIh
oOy4YeHus1, B TOM YUCIIE C MEPCIEKTUBON MOCIEIYIOMIErO MOJIyYeHU XUMUIECKOTO
o0pa3oBaHMs B OpraHU3AIUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsiny ¢ atum,
B cBere TpeboBanuii PI'OC COO k mIaHMpPYEMBIM pe3yjibTaTaM OCBOCHHUS



dbenepanpHOlt 00pa3oBaTEIBLHON MPOrpaMMBI CPEIHEro OO0IIero o00pa3oBaHMUS
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHUPOBAHO TAaKXKEe Ha pelleHue 3ajad
BOCIUTAHUSA U COLIMAJIBHOTO Pa3BUTHUSL OOydarolmuxcs, Ha (GOPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJbHbIX YMEHHUI, YMEHUN paluMoOHAIM3alUuu Yy4eOHOro Tpyda U
00OOIIEHHBIX  CMOCOOOB  JIESITENIBHOCTH, HUMEIOIUX  MEXAUCIUIUIMHAPHBIN,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsromumMy npeaMera «XUMHsD Ha YPOBHE YIIIyOIEHHOTO HM3Y4YEHUS
ABJISIIOTCS  yrIyOn€HHble Kypchl — «Opranuueckas xumuss» u  «OOmas u
HeopraHuveckas xumus». [Ipu onpeneneHnn Moaxoa0B K 0TOOPY M CTPYKTYpHOM
OpraHu3allMd COJAEpP)KaHMUSI 3THX KYpCOB B IporpamMmMe IO XHMHH 32 OCHOBY
npussaTel noniokeHus GI'OC COO o paznuuusx 06a30BOro M YriIyOJIEHHOTO
YPOBHEHN U3yUYeHUs NpeaMeTa.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpTaHWYEeCKass XHMHS» COCTABISIET COBOKYMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3y4Y€HHUsS IpeaMera. JTa cuctema
3HAHUM TI0JIy4aeT OIpPENEIIEHHOE TEOPETUYECKOE JOIOIHEHUE, MO3BOJIIOLIEE
OCO3HAaHHO OCBOMTb CYHIECTBEHHO OoyblIiA O0BEM  (HaKTOJIOTHUYECKOIO
Marepuana. Tak, Ha yriayOJE€HHOM YypOBHE HW3Yy4Y€HHUs IMpeAMeTa obecnedyeHa
BO3MOXXHOCTh 3HAUYMTEIILHOTO YyBEJIMYEHUS O00bEMa 3HAHUH O XUMHYECKUX
AJIEeMEHTaX M CBOMCTBAaX MX COCJAMHEHHI HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MIPEACTABICHU O CTPOEHUM BEIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIIUi, PAaCCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKON KHHETHUKH
U TepMoaMHaMuKu. M3ydyeHue mnepuoamdeckoro 3akoHa u llepmommueckon
CUCTEMbI XUMUYECKHUX AJIEMEHTOB 0a3UpPyETCsl HA COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XMUMHUYECKasi CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUSI SHEPTreTHUECKUX U3MEHEHUH Ipu e€ 00pa30BaHUM U
pa3pylLIeHHH, a TaKKe C TOYKH 3PEHHUs MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomojiHsgeTcs  (opMHpOBaHMEM  MPEIACTABICHUN 00
ANEKTPOXUMHUYECKUX MPOLECCaX U JIEKTPOJIU3E PACIIAaBOB U PACTBOPOB BELIECTB.
B kypce opranuueckod XUMHH TP PACCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUI yeNIeTcsl 0c000e BHUMaHKUE BOMpocaM 00 JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIii.

Oco0oe 3HaueHWe HUMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHMHHU
yrIyOJIEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB OMpene€HHOTO poduist (TIaBHBIM
o0pa3oM Ha HX CTPYKTYpYy U XapakTep MONOJHEHUH K oOmeld cucreme
IIPEIMETHBIX 3HAHWW) OKA3bIBAIOT BIIMSHUE CMEXKHBIC MPEAMETHI. Tak, Harpumep,
B COJICpKaHUM MPEAMETa JJIsi KJIACCOB XUMUKO-(PU3NUECKOTO POt OOJbIoe
3Ha4YC€HUE OYyIyT MMETh dJEMEHTHl y4eOHOro Marepuana mo oomieit xumuu. [Ipu



U3YYEHUHM TIpeMeTa B JIaHHOM Cjydyae akIeHT OyAeT c/ejlaH Ha OOIIHOCTH
METOJIOB TII03HAHHUs, OOIIHOCTh 3aKOHOB W TEOPUM B XUMHU U B (PU3HKE:
ATOMHOMOJICKYJISIpHAasE Teopus (MOJEKyJsipHass Teopus B (PU3HUKE), 3aKOHBI
COXPaHEHUSI MacChl M DHEPrUM, 3aKOHbl TEPMOJUHAMHUKH, DJIECKTPOJIHU3a,
MPEJICTABICHUS O CTPOCHUHU BEUIECTB U JPYToe.

B T0 Xe BpemMa B  coAep:KaHMM ~ IIpeAMeTa Uil KJIACcCOB
XUMHKOOMOJIOTUYECKOT0 Tpoduiss OoNbIIMi  yaenbHBIH Bec OyAeT HUMETh
OopraHvyeckas xumus. B 3ToM ciaydae npegoctaBisieTcs BO3MOKHOCTD JUIsl Oosee
OOCTOSITETLHOTO ~ PAaCCMOTPEHMS  XMMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJOTHYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K TpUMEPY, TaKue
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIWIbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIE
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHMS O COCTaBEe U CBOMCTBAX IIPEACTaBUTEIIEU
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM JUIsl HU3YYECHUs
CYLIHOCTH IpoueccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B muane @opmMupoBaHUS OCHOB HAyYyHOTO MHUPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METOOB IMO3HAHUS U OIBITA IPAKTUUECKOIO MPUMEHEHHS HAYYHbIX
3HAHUI W3y4YeHHe NpeaMera «XUMHs» Ha YrIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMHM NpPEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsacteil «EcTecTBeHHO-HayuyHbIE MpeaMeTs», «MaTtemaTuka |
uHpopMaTuKa» U «PycCKUil SI3bIK U TUTEPATYpay.

[Ipu wm3ydeHum yudeOHOro mnpeamera «XHUMHs» HA YIUIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpEJHEro ooiiero oopazoBanus (Ha 0a30BOM
YpPOBHE), 3ajjaueil epBOCTENIEHHON 3HAYMMOCTH SBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XHMHUHA Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOW 3a7ayu Ha YriyOJEHHOM YpOBHE H3YYEHMs MpeAMETa IPeArnoiaracT
peanu3anuio TaKux LeseH, Kak:

« GOpMHUpPOBAHHUE TMPEACTABICHUI: O MaTepualbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJIECHUW NIPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled pond B oOecnedyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM O€30MaCHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHNNA HOBBIX MAaTEPUaIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
o0ecrevYeHnr PalMoOHAIBFHOTO MPUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOUIEH KyJIbTypbl YEJIOBEKAa, a TAKXKE SKOJOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOIHOM CPEJIE;

* OCBOGHHE CHUCTEMBl 3HAaHMM, JIEKAIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX



IIOHATUM, 3aKOHOB U TEOPUHW XUMHUHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHM  BEIIECTBA  HAa  pa3sHbIX  YpPOBHAX  —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOAWHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKHX PEAKIUH, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
HayYHBIX IIPUHLUIIAX XUMUYECKOTO ITPOU3BOICTBA;

- hopMUpOBaHUE y oOyJaronmxcs OCO3HAaHHOTO ITIOHUMaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHUM i1 OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJIEM COBPEMEHHOM XMMHH, JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPOAY;
IPaMOTHOTO PEIICHUsI MPOOJIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUA,
aHaJIM3a U OLEHKHU C O3 3KOJOrH4eCcKOi 0€30MacHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOJCTBEHHOM JIESATENIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJB30BAHUEM U  NEPEepabOTKOM
BEILIECTB;

- yrinyOseHue MpeCTaBICHUN O HAyYHbIX METOAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOPETEHUsT YMEHUW OPUEHTUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUSI XMMHUYECKHX SIBJICHUW, HMMEIOIIUX MECTO B MPHUPOJE, B
IIPAKTUYECKOMN AEATEIbHOCTUA U IIOBCEIHEBHOW JKU3HU.

B muane peanu3anuu MEepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIMIMX
(YyHKUMNA TENOCTHON CHUCTEMBI CpeJHEro oOmero oOpa3zoBaHUs NPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJNEHHOM ypOBHE OCOOyH  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIETU U 33/1a4H, KaK:
« BOCIIUTaHUE YOEKAEHHOCTH B O3HABAEMOCTH SIBJIEHUN PUPOAbI, YBAXKCHUS
K Tpolleccy TBOpUECTBA B OOJAaCTH TEOPETHUUYECKUX U MPHUKIAIHBIX
UCCJIEI0BAHUM B XUMUH, dbopmupoBanue MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

* pa3BUTHE MOTHBAllUM K OOYYEHHUIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

* Pa3BUTHE TIO3HABATEIHHBIX MHTEPECOB, MHTEIVICKTYAIBHBIX W TBOPYECKUX
criocoOHOCTeW oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHX CO3HATEIBHOTO
OTHOIIIEHUSI K CamM0O0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHEINTHOM MPpodheCCHOHAIIBHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;



 GOPMUPOBAHHE YMEHHN W HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS,
pa3BUTHE HKOJIOTMYECKOM KYJbTYPBI, npuoOpeTeHue OTIbITa
00111€CTBEHHOIOJIE3HON IKOJIOTMYECKOM AESTETbHOCTH.
OO6miee yuciao 4acoB, MPEAYCMOTPEHHBIX JJI U3YYEHUSI XUMHUHM HA YTITyOJIEHHOM
ypOBHE cpelHero obiero oopaszoBanus, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B HeJel0).

COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmMer w© 3HaYeHHWE OpPraHUYECKOM  XHMHUHM, MNPEACTABICHUE O
MHOT000pa3uy OpraHM4eCKUX COCTUHEHHH.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepoJia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHMA. BaneHTHple BO3MOXKHOCTH aroMa yriepoaa. XUMHYECKas CBSI3b B
OPraHMYECKUX COEOUHEHMSX. Tumel TruOpUau3aluyd  aTOMHBIX —opOuTasneit
yriaepoaa. MexaHu3Mbl 00pa3oBaHHMs KOBaJEHTHOM CBA3UM (OOMEHHBIH H
JOHOPHOAKUENTOPHBIN). THUIIBI IEPEKPBHIBAHUS aTOMHBIX OpOUTANIEH, G- U T-CBSI3U.
OnunapHasi, 1BOWHAs W TpoiHas cBsi3b. CrocoObl pa3pbiBa CBSI3€ B MOJIEKYJax
opranuyeckux BemiecTB. [loHsiTue 0 cBOOOJHOM paaukaie, Hykjiaeoduie Hu
anexTpoduie.

Teopuss cTpoeHust opraHudyeckux coeauHeHnid A.M. byrtaepoBa u
COBPEMEHHBIE NIPEICTABICHUSI O CTPYKTYpE MOJIEKYJI. 3HAUEHNUE TEOPUN CTPOEHUS
OpraHMYECKHUX COEAMHEHUH. MOJeKyIsipHble U CTPYKTypHBIE  (DOPMYIIBI.
CtpykTypHble (OpMYJbl pa3IMYHBIX BHJIOB: pa3BEpHyTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buael u3oMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHBIC YOPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN (MHIYKTHBHBIM
U ME30MEpHBIA YPPEeKThI).

[IpencraBienne o knaccudukanuu opraHuyeckux BemiectB. [lonstue o
dbyHKIIMOHATBHOM Tpymme. ['omonorus. ['omonorudeckue psgasl. CuctemaTudeckas
HOMeHKIaTypa oprannyeckux coenunenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTIEIIbHBIX ITPEICTABUTEIICH.

Ocobennoctu u KJaccupukanms OpraHUYeCcKUX peaKImii.
OKHUCANTETPHOBOCCTAHOBUTENBHBIE PEAKIIUHA B OPTaHUYECKOW XUMUH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M UX IPEBPAILCHHIA:
O3HAaKOMJIEHWE € OOpa3laMd OpPraHMYEeCKMX BEUIECTB WU MaTepuajaMd Ha UX



OCHOBE, OMBITHl IO NPEBPALICHUIO OPraHWYECKUX BEIIECTB IPU HArpeBaHUU
(maBnenue, OOyIJIMBaHUE M TOpPEHHUE), KOHCTPYUPOBAHHE MOJEIEeH MOJEKyl
OPTaHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['oMoormueckuii psa ankaHoB, oOmas Gopmysa, HOMEHKIATypa |
U30MEpHsl. DJIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
Sp’rubpuan3anys aTOMHBIX OpOMTANIEH yriuepoaa, 6-cBsa3b. MU3MYECKUE CBOMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AQJIKAHOB: PEAKIMU 3aMEUICHUS, W30MEpHU3aLNH,
JNETUAPUPOBAHUS, HUKIN3ALMHI, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrapienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnaenue B npupoze. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mias dhopmyna, HOMEHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOCHHUA UM XUMHUYECKUX CBOMCTB MalbIX (IMKJIONPONAH, IUKIOOyTaH) u
OOBIYHBIX (IIUKJIOTICHTAH, ITUKJIOTeKCcaH) IUKIoankaHoB. CrocoObl MOMy4YeHUs: U
MIPUMEHECHUE LTUKIIOATKAHOB.

Ankenbl. ['oMonorudeckuit psiji aJikeHOB, oOIIas Gopmysa, HOMEHKJIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYII AJIKEHOB, SP’THOpHAN3aLHs
aTOMHBIX opOuTayie yriepoaa, 6- U m-CBA3U. CTPyKTypHass U reoMeTpudeckas
(umc-tpanc-) uzoMepus. GuU3NUECKUe CBOMCTBA aKEHOB. XHUMHYECKUE CBOMCTBA:
pEaKUMU IIPUCOCIUHEHHUS, 3aMEIICHUS B O-IIOJOKEHUE NPU JBOWHOMU CBSI3H,
nonuMepu3sanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakunu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJIyYeHUs U MPUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONMPsHKEHHBIE, U30JIUPOBAHHEIE,
Kymynuposartule). OCOOCHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONPSIKEHHBIX  JHUECHOB, 1,2- mu l,4-npucoequnenne. llonumepuszanus
conpsiKEHHBIX TUeHOB. CIOCOOBI MOTYUYECHUSI U TPUMEHEHHUE aJIKaICHOB.

Anxunbl. ['oMonorruueckuii psifi amkKUHOB, o01Ias GopMyia, HOMEHKIATypa U
M30MEpHUsl. DJNEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHHOB,
Sprudpuan3aius aTOMHBIX opOuTtanei yriepoaa. dusnyeckue cBONCTBA aIKMHOB.
XHUMUYECKHE CBOMCTBA: pEAKIIUH MPUCOECTUHEHUS, AUMEPU3AIlUN U TPUMEpPU3ALUU,
OKHCJIeHUs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIC peakiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYUYECHHUS U IPUMEHEHHE
AJIKMHOB.

Apomartuueckue yrieBoaoponbl (apeHsl). ['omosiormyeckuii psii apeHoB,
obmmast popmysa, HOMEHKJIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYyJIbl OeH30a. dusnueckue CBOHCTBAa apeHOB. XHUMHYECKUE
CBOMCTBa O€H30J1a M €r0 TOMOJIOTOB: PEAKIINK 3aMEIEeHNs B OCH30JIbHOM KOJIbIIE U



YTJIEBOJOPOJHOM pPaJUKalle, PEAKUWHA PUCOEAUHEHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBieHue o0 OpHUEHTHUPYIOIIEM JACHCTBUU 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TpPUMEpe QJIKHIbHBIX paJUKalIoB, KapOOKCHIBHOM,
TMAPOKCUIIBHOM, aMHUHO- M HHUTPOTPYMIIbL, aTOMOB TaJOreHOB. OCOOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoiia. [lomumepusanus ctuposia. CriocoObl MOdyYeHus u
IPUMEHEHUE apOMATHYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnslii ra3. [lomytHeie HedTsHbIE Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KamenHbI#1 yrons u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTKu HEPTH:
MepPEeroHKa, KPEKUHT (TEPMUIECKUIN, KaTATUTHICCKUH ), pu(OPMUHT, TUPOJIU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEUIEHUs] TajoreHa Ha TUAPOKCOrPYINNy, HUTPOTPYNIly, LHAHOTPYIIILY,
amuHorpynmy. JlelicTBMe Ha TrajlOreHIpOU3BOAHBIE BOJHOTO M CHUPTOBOIO
pactBOpa miEnoun. B3auMOeNCTBUE AUTAJIOT€HATKAHOB C MAarHUEM W LIHHKOM.
[TousTne 0 METaJNIOOPTaHUYECKUX COCIMHECHUSX. Hcnonb3oBanue
raJIOTEHIIPOU3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Y4YEHUs BEIIECTB M HX MpPEBpaIlCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJIOB pa3IMYHBIX KiaccoB (oOecuBeurBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajius, B3aUMOJICWCTBHE allETUJIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHApYyKEHHE
yriepoja ¥ BOAOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYyYCHHE OTUJIEHA H
M3Y4YEHUE €ro CBOMCTB, o3HakomiieHHEe ¢ kosekuusmu «Hedte» u «Yrompy», c
oOpa3llaMM IUIacTMacc, KaydyKOB U PE3HHbI, MOJECIMPOBAHUE MOJEKYI
YIJIEBOAOPOJIOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxkamme opranudeckue coeJMHEHUS.

[IpenenbHble opHOaTOMHbIE cnupThl. CTpoeHue MOJEeKya (Ha MpuMepe
MeTaHona U A3TaHona). ['omonormyeckuil psa, oOwas Qopmyna, uzoMepus,
HOMEHKJaTypa U  kiaccudukanus. @DuU3HMYECKHE CBOWCTBA  MPEIEIIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoOIOpOAHBIE CBS3M MEXIYy MOJIEKyJIaMu CIUPTOB.
XHUMHUYECKHE CBOWMCTBA: pEaKUMH 3aMEUIEHUs, JCrHApaTaln, OKHUCIICHHUS,
B3aMMOJICWCTBE C  OpPraHUYeCKMMHU U  HEOPraHMYECKUMHU  KUCIOTaMH.
KadecTtBenHas peakiysi Ha OJJHOATOMHbIE CIUPTHI. JleficTBUE 3TaHONIAa M METaHoa
Ha opranu3M denoBeka. CrocoObl TONy4eHHs] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.



[Ipoctbie 3¢upel, HOMeHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBHUECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaToMHBIC CIOUPTHI — JTHICHTINKOIb M TAHWIEepHH. Du3nveckue u
XMMUYECKHE CBOMCTBA: PEAKIMH 3aMEIICHHs, B3aMMOICHCTBIE C OPraHMYECKUMHU
U HEOPraHMYECKUMH KHUCIIOTaMH, KauyeCTBEHHAs peakiys Ha MHOTOaTOMHBIE
cnupThl. [IpesncraBieHne 0 MeXaHM3ME peakuil HYKICO(PHILHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. (CHocoObl TOJNYYEHHS] W NPHUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJEKYJbI, B3aMMHOE BIUSHHE THIPOKCOTPYIIBI |
o6enszonpHOrO snapa. dusnyeckue cpoiictBa (eHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (penona. KadectBenHwle peakiuu Ha ¢eHon. TOKCHYHOCTH (eHona.
CriocoObI mostyueHus u npuMeHenne ¢peHona. Genondopmanbaeruatas cModa.

KapOoHuibHbIE COETMHEHUS — aJIbJAETU/IBl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynnbl. ['OMoJIOTHYECKUE PsIibl albJIErHI0B U KETOHOB, OO0IIast
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBONCTBA aldbJETUIOB U
KETOHOB.  XMMHYECKHME  CBOWCTBA  aJbJErMJOB W  KETOHOB:  PEAKIUHU
npucoeauHeHns. OKHUCIIEHNE albJeTuI0B, KAYECTBEHHBIE PEAKIIMK HA aJIbJACTH/IbI.
Crioco0bl MoJTy4eHUs: U MPUMEHEHUE alIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCIIOT. MI30Mepust 1 HoMeHkIaTypa. Pu3nyeckue cBocTBa
OJIHOOCHOBHBIX IMpENEIbHBIX KApOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepUPUKALMKM, PEaKUMU C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaa.
OcoOEeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX d(upax. Muoroodpasre kKapOOHOBBIX KHCIIOT.
Oco0EHHOCTH CBOWCTB HEMPENETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacTaBuTenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJIE8AS,
JUHOIeH06as KUCIOThL. CIIOCOOBI MOMTyYeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upsl. ['omonornyeckuid psg, obmias ¢dopmyrna, U30MEpUsS U
HOMEHKJarypa. Pu3nyecKkne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
IECJIOYHOM Cpelie.

XKupsi. Ctpoenue, Gpuznyeckue 1 XMUMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJAEPIKAIIMX OCTATKU
HETIPEIEIbHBIX JKUPHBIX KUCIIOT. JKHUpBI B IIpupoze.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Kiaccudukanus yrieBonos (MOHO-, TU-
U monucaxapuibl). MoHocaxapuIpl: TUIIOKO3a, (PYyKTO3a, rajgakrosza, pubosa,



ne3okcupu6o3a. dusnyeckre CBOMCTBA U HaxoxJeHue B npupozae. dotocunres.
XYMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C yYACTUEM CIIUPTOBBIX U aIbJACTUIHOM
TPy, CIOUPTOBOE M MOJIOYHOKHUCIOE OpoxeHue. IIpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B JKU3HEIEATEIBHOCTH OopraHusma. Jlucaxapuipl: caxapo3a, MajibTo3a U
nakTo3a. BoccranaBnuBaroniyie 1 HEBOCCTaHABIMBAIOIIME Jucaxapusl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmeHenue. [loaucaxapuiasl: kpaxmad,
INIMKOT€H M 1eiunono3a. CTpoeHue MaKpOMOJEKYyJl Kpaxmala, IJIMKOT€Ha H
HEeUTroNIo3bl.  PU3MYECKHE CBOMCTBA Kpaxmala M LEJUTH0JI03bl. XHUMHYECKUE
CBOMCTBa Kpaxmajya: THJpOJIU3, KaueCTBEHHAs PEaKius C HMOJOM. XHUMHUYECKHE
CBOMCTBa IEJUIIOJIO3bl: THIPOJIN3, TOJydeHue 3(PupoB 1esutono3bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M WX NPEBPALICHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIUPTOB B BOJIE, B3AUMOJICIICTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE ATUJIOBOTO CIUPTa B albJCTH] HAa pacKajlEHHOW METHON IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa IUXPOMATOM Kajus (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPUATIOB), KauyeCTBEHHbIE pEaKUUU Ha aJbACTUIbl (C THUIPOKCUIOM
muammuncepeopa(l) u  rumpokcugom  memu(ll)), peakums rTaunEepuHa  C
ruapokcuiom Menu(ll), xuMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/JICUCTBUE pacTBOpa IiIoK03bl ¢ ruapokcuaoMm meau(ll), B3aumoneicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a1a4 1o TemMaM «CHHUpTHI U
denonb, «KapooHoBbIe KUCTOTHI. CI0KHBIE d3PUPH».

A30Tcoep:Kale OPraHnveckne coeTuHeHusl.

AMWHBI — OpraHUYecKue MPOU3BOJHbIE amMMuaka. Knaccudukaius aMUHOB:
anudaTuyeckue W apoMaTUYeCKHe; TEepBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Ctpoenue Moiiekys, obmas GopMmynina, U30MEpHs, HOMEHKIATypa U (PU3NUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aiM(PaTHUECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHCTBUE TEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conn anKuJIaMMOHHS.

AHWUIMH — TIpeACTaBUTEIh aMHUHOB apomaTtmueckoro psga. CrpoenHue
aHWwIMHA. B3anMHOe BIMsSHUE TPYMIT aTOMOB B MoJieKyje aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadyecTBeHHble peakuuu Ha aHuiauH. CrocoOsbl
MOJTyYeHUs] M TpUMEHeHHe anudpaTudeckux amMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

Amvunokuciotel. HoMeHnknarypa u uzomepus. OTaenbHbIE NPEACTABUTEIN
CLlAMUHOKMCIIOT: TIJIMIUH, alaHuH. @Ousnueckue CBOMCTBA aMHHOKHCIIOT.
XYUMHYECKHE CBOMCTBA AMHHOKHMCIOT Kak amM(pOTEpHbIX OpraHUYeCKUX
COEIMHEHMM, peakuus TMOJUKOHJEHCAllud, O0O0pa3oBaHUME NENTHIHON CBS3H.
buonornyeckoe 3HaueHnEe aMUHOKHUCIOT. CUHTE3 U THIPOJINA3 MENTHUIOB.



benkn kak npuponHeie noauMepbl. llepBuyHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JIEHATYpAIMs,
KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIBI HM3YYEHUs BEIIECTB M HMX IPEBPALICHUN:
pacTBopeHre OeIKOB B BOJIe, JeHATypalusi OCJKOB NpPHU HAarpeBaHUH, I[BETHHIC
peaknmuu Ha OCIIKM, pEIIeHWe OKCIEPUMEHTAIBHBIX 3a7ad 10 TeMam
«A30TcoaepKalire opraHuuecKue CoeAMHEHUs» U «Pacrno3HaBaHnue OpraHuYeCKuX
COEIMHEHUN.

BricokoMouIeKyJIsIpHbIE COeINHEHMNS.

OCHOBHbBIC TOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINH, CPENHSS MOJIEKYJIPHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEpHU3aIIUs U TOJIMKOHICHCAIIHS.

[Tomumepubie Martepuanbl. [lmactmaccesl  (NMOMUATUIICH, TMOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, TMOJIUMETHUIMETAKpUIaT, MOJIUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiau3aius u nepepadoTka riacTyka.

DJIaCTOMEPHI: HaTypaJibHBII KayuyK, CUHTETUYECKHUE KaydyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsbl CHEUUAIBHOTO Ha3HA4YCHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUs BEIIECTB M HUX MpPEeBpallCHUN:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
KaydyyKOB, pelIeHHE OHKCIEPUMEHTANbHBIX 3a7ad mno TeMme «Pacmo3naBanue
IJJACTMACC U BOJIOKOH.

PacuérHble 3anaum.

Haxoxaenue MonekynasipHoil (OpMyJibl OpPraHUYECKOrO COCIUHEHUS IO
MAaCCOBBIM  JIOJISIM  3JIEMEHTOB, BXOSIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHON  (pOPMYJIBI OPraHUYECKOrO COCIMHEHHS TI0 Macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00BEMY) MPOMYKTOB
peaKkIuyi W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (HOPMYJIIbI
OPraHUYeCKOTO BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOWCTB HWJIM CIIOCOOOB
MOJYYEHHUS], OMNpPEJEICHUE JOJIM BBIXOAA MNPOJAYKTa PEaKIUU OT TEOPETUUECKH
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUNU OPTaHUYECKONM XUMHUH B
10 xjmacce  OCYIIECTBISIETCS ~ 4Ye€pe3  HCMOJb30BaHME  KaK  OOLIUX



CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, Tak H HOHHTI’Iﬁ, IMPUHATBIX B OTACJIIBHBIX
npeaMeTax €CTCCTBCHHO-HAYYHOI'O THUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MMOHATHS: SABJICHUE, HAYYHBIN (PaKT, TUTIOTE3A,
TEOpHsi, 3aKOH, aHajlh3, CUHTE3, Kiaccudukauus, HaOIIOJCHHE, W3MEpEHHE,
HKCIEPUMEHT, MOJIEIIb, MOACITUPOBAHHE.

®duszuka: wmarepus, aTroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
DHEPreTUYEeCKUl YpOBEHb, BEIIECTBO, TeN0, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIWYMHBI, €AMHUIBI HW3MEPEHHUs, CKOpPOCTh, DHEPrus,
macca.

buonorusi: kieTka, OpraHum3M, SKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACIIEICTBEHHOCTh, aBTOTPO(MHBIM M TeTEepOTPO(HBIN THUN THTaHUS, OpOKEHUE,
dotocuHTE3, nbIXaHWE, OENTKW, YIJIEBOJBI, KHUPbI, HYKIECHHOBBIC KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mosie3Hble NUCKOMAEMBbIE, TOILIHBO.

Texnonorus: mNHIEBbIE MPOAYKTH, OCHOBBI PAIMOHAJIBHOTO THUTAHUS,
MOIOIINE CPEICTBA, MAaTEPUAIIBl N3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siep. XuMu4yeckuil snemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUUECKHUE YPOBHU M
noaypoBHU. AToMHbIE opOuTanu. Knaccudukanuss XuMU4ecKux JIEMEHTOB (S-, -,
d-, f-sjgementsl). PacmpenencHue 9SJICKTPOHOB 10 AaTOMHBIM — OPOUTAIISAM.
DOneKTpoHHBbIE KOHPUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOrO—4ETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUU, DJIEKTPOHHBIE KOH(PUTYpAIlMH HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[Tepuonnueckuit 3axkoH u llepuoguueckas cucTeMa XMMHUYECKUX JIEMEHTOB
JI.N. MenneneeBa. CBs3b NepUOIUUECKOro 3akoHa W [leprmoanmdeckoil crCTEMBI
XUMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX dJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB MO TpyIllaM U MepHojaM. J3JHAYEHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XumMuueckass CBSI3b. BuJbl XMMHUUYECKOM CBSI3M: KOBaJICHTHas, HWOHHad,
MeTayuimueckas. MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM |
JOHOPHO-AKIENTOPHBIA. JHEPTUs U IJIMHA CBA3U. [10IIpHOCTH, HANPABIECHHOCTH U



HAChII[AEMOCTh KOBAaJICHTHOW cCBsi3u. KparHele cBs3u. Bopoponnas cBs3b.
MeKMOJNEKyJIIpHbIE B3aUMOJICHCTBUSI.

BaneHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPE COEIUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre O KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTaHJbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHMUII.
IloHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa  MONEKYyISIPHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HUS.  THIb
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstne o mucnepcHbix cucremax. MctunHble pactBopsl. [IpencraBnenue o
KOJUIOUAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMH PacTBOPOB:
MaccoBasl J0JIsI BEIIECTBA B paCTBOPE, MOJISIpHAss KOHUEHTpauus. HachlleHHpie u
HEHACBIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucraiummoruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIECH HEOPTAHUUYECKUX BEILIECTB.

Knaccudukanus XMMUYECKUX PEaKLHMii B HEOPraHUYECKOM M OpraHUYeCcKO
XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHHS W IMPEBPAIICHUS
DHEPTUU MPU XUMHUYECKUX peakiusax. TermnoBbie 23PpGeKThl XUMUYECKUX PEaAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB.
['omorenHble U rereporeHHsle peakiuu. Karanus u katanms3aTopsl.

OGpaTuMble 1 HEOOpaTUMBIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOTO paBHOBECUA. DaKTOpbI, BIUAIOIIAE HA MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUECHTPALMH BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunoun Jle laTense.

Onektponutuyeckass auccouuanus. CuibHble U ciaOble  3JEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCIOTHas, HEUTpalibHas,
menovyHas. Bomopoansiii mokaszarens (PH) pactBopa. I'maponus coineii. Peakiuu
MOHHOr0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
Okucnurens U BoccTaHOBUTENb. IIpoliecchl OKHUCIEHUS W BOCCTAHOBIICHHSI.
Baxnelnme OKUCIUTEIN M BOCCTAHOBHUTEIHM. MeETOJ 3JISKTPOHHOIrO OanaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBICE METO/bl H3YyYEHHUsS BEUIECTB M MX MPEBPAILLCHUI:
pa3loXKEHNUE IIEPOKCHUIAa BOAOPOJA B IPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEHIETOK, MTPOBEJACHUE PEAKIIMA HOHHOTO 0OMEHa, OTpe/eiICHIE
Cpeabl PacTBOPOB C MOMOUIBI0 HWHAUKATOPOB, W3YUYECHUE BIUSAHUSA Pa3IMYHBIX



(GakTOpoB Ha CKOPOCTh XHMHMYECKOW pEakUMd W TOJIOKEHHUE XHUMHUYECKOIrOo
paBHOBECHSI.

Heopranuyeckasi Xummusi.

[Tomoxenne HemeTamwioB B [leproanyueckor cUCTEME XUMUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa u 0COOCHHOCTH CTPOCHHUSI UX aTOMOB. DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u
yriepona).

Bomopox. Ilomydenue, ¢pu3mdeckue W XMMHYECCKHUE CBOWCTBA: PEAKIUU C
MeTaJJlaMM M HEMeTaJUlaMH, BOCCTAHOBHUTEJIbHBIE CBOWCTBA. [WApHUIBL.
TomMBHbBIE JIEMEHTHI.

l"amorensl. HaxoxaeHnue B mpupoje, CIOCOObI MOTydeHUs, (GU3UIECKUE U
XUMUYECKUEe cBOMCTBA. ["anoreHoBogopoabl. BaxkHeiilne KucIopoacoaepKaime
COCIMHEHHUSI TajoreHoB. JlabopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI MOTyYEHHUS
rajoreHoB. [I[puMeHeHre rajJloreHoB U UX COEIUHEHHUI.

Kucnopon, o3on. JlabopaTopHble M TPOMBIILICHHBIE CIIOCOOBI TOJIYYEHUS
Kuciopoaa. PU3NUEeCKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUBI K IEPOKCUIBI.

Cepa. Haxoxnaenue B mnpupoje, CHOcoObl MOTydeHUs, (puanueckue u
xumudeckue cBoictBa. CepoBomopon, cyiabbunsl. Oxcun cepwi(1V), oxcup
cepoi(VI). CepHucrass W cepHas KHCIOTBI M uX coju. OcCoOOCHHOCTH CBOMCTB
cepHOM KUCIIOTHI. [IpumeneHne cepbl U €€ COeTMHEHN.

Azor. Haxoxnmenue B mpupone, crnocoObl TOJNy4YeHHs, (U3HUECKHE U
XUMHYECKUE CBOWMCTBA. AMMHAK, HUTpUbl. OKcuAbl a30Ta. A30THUCTast U a30THAs
KHUCJIOTHI U X coJid. OCOOCHHOCTH CBOMCTB a30THOM KucioThl. [IpuMeHenue azora
Y €ro COeIMHEHUI. A30THbBIE y100pEHHUS.

dochop. Haxoxaenume B mpupoje, CrocoObl MONydeHHs, (U3HUECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciota u €€ conu. Ilpumenenne Qochopa u ero coenunenuit. PocdopHbie
yaoOpeHus.

VYriepoa, HaxoxaeHWe B Hpupoje. AJUIOTPOINHbIE  MOJU(PHUKAILUU.
dusznyeckue M XHUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yronpHas kuciota u eé
coJid. AKTHUBUPOBAHHBIA Yrojb, aacopomus. dysuiepeHsl, rpadeH, yriaepoaHbIe
HaHOTPYyOKHU. [IprMeHeHne mpoCThIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOJIOM, U €T0
COECIMHEHUM.

Kpemunii. Haxoxmenne B mpupoje, CocoObl MOMydeHUs, (Pu3ndeckue u
xumuueckue cpoiictBa. Okcua kpemuus(1V), kpemHueBass KuCIoTa, CUIUKATHI
[IpumeneHue kpeMHus U ero coenuHeHuii. CTekso, ero nojiydeHue, BUJIbl CTEKIIA.



[Tonoxenue meramioB B lleproguueckoil cucteMe XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHMS JJIEKTPOHHBIX O0O0JI0YEK aToMOB MeTayioB. OOmiue
¢usnueckue cBoOWCTBa METaOB. [IpuMeHEHHE METauioB B OBITY M TEXHHUKE.
CmiaBel METAIOB.

DNEeKTPOXUMHUUECKUI psAll  HampspkeHuM  metamioB. OOmmMe  crnocoObl
MOTYYCHHUS METaJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAIUTYPIus,
anexktpoMetainyprud. [lonstue o koppo3uu MetaioB. CrocoObl 3alllUThl OT
KOPPO3HUHU.

O6miass xapakrepuctuka MetauioB |A-rpynmsl I[lepuonuueckoit cucTeMsl
XUMUYECKUX OdJieMeHToB. Hatpuii u kanuii: mnonydenue, ¢uU3MUECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHECHHUIM.

Ob6mas xapakrepuctuka MetamioB |IA-rpynner Ileproguyeckoil cucteMbl
XUMHAYECKUX DJEMEHTOB. MarHuii W KajblUid: MOJydeHue, (Qusnueckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCIUHEHUM.
XécTKkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AntoMuHUI: noydyeHue, PU3nYecKue 1 XUMHUYECKHE CBOMCTBA, TPUMEHEHNE
IPOCTOr0 BEIIECTBA M €ro coenuHeHuil. AMQoTepHbIe CBONCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OO0mast xapakTepuCTHKa MeTauioB noOouHbix noarpynm  (b-rpymm)
[Tepuoauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

OU3NYECKUE U XMMHUYECKUE CBOMCTBA XpOMaA M €ro coenuHeHnii. OKCUIbl u
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomarsl, HUX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHrne xpoma.

du3nyeckue MW XUMHYECKHME CBOKWCTBA MapraHia M €ro COCIUHEHUU.
Baxueiiine coeguHenuss Mapranna(ll), wmapranuna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBONCTBA.

duznyeckrue 1 XUMHYECKHE CBOMCTBA JKeiae3a U ero coeauHeHui. OKCHUIIbI,
ruapokcusl u conu xene3a(ll) u xxeneza(lll). Ilomydenne u mpumeHeHue xenesa
U €ro CIUJIaBOB.

DOU3NYEeCKne U XMMUYECKUE CBOMCTBA MEIHU U €€ coenuHeHun. [lomyuenue u
PUMEHEHHUE MEU U €€ COeAUHEHUMN.

[unk: momyuyeHnue, (U3MYECKUE M XUMHUUYECKHUE CBOWCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIA M TUAPOKCHUIA IIMHKA, TUAPOKCOKOMILIEKCHI IIUHKA. [[puMeHenue
IAHKA U €r0 COeINHECHUH.

DKCIepUMEHTAIbHBIE METOJIbI M3YYEeHHUS BEIIECTB M HUX MpEeBpallcHUM:
n3ydeHue oOpasloB HEMETAIOB, TOpeHue cepbl, (ocdopa, xene3a, MarHus B
KUCJIOPOAE, HU3YYEHUE KOJUIeKUMH «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHE
[IEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIJIOB C BOJAOW (BO3MOXHO HCIOJIb30BAHUE



BUJIEOMATEPHUAIOB), B3aUMOJEHCTBUE LIMHKA U JKEJIe€3a C PACTBOPAMU KHUCJIOT U
I11eJI0YEH, KaYECTBEHHBIE PEAKIIMY HA HEOPTaHWYECKHE aHUOHBI, KATHOH BOJAOPOAA
M KaTHOHbl METAJUIOB, B3aWMOJCHUCTBUE THUAPOKCHUIOB AIOMUHHS W LHMHKA C
pPacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIIEHUE dKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«Tl"anorens», «Cepa u e€ coemuHeHUs», «A30T U (ocPop U UX COEAUHEHUSN,
«Mertanisl r1aBHBIX MOATPYII, «MeTauibl HOOOYHBIX HOATPYIIID.

XuMHs ¥ KU3Hb.

Ponp xuMuu B oOecriedeHnH YCTOMYUBOTO pa3BUTHUS yesnoBedecTBa. [lonarue
0 Hay4YHBIX METOAAX IMO3HAHUS U METOIOJIOTHHA HAYYHOIO HccienoBanusa. Hayuneie
IPUHLUIIBI OpraHU3aluid XUMUYECKOTO MPOU3BOCTBA. [IpOMBINIUIEHHBIE CITOCOOBI
IOJyYEHUs] BaXXHEHMIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUAKa, CEPHOM
KHCJIOTBI, MeTaHoJa). [[poMbIIIeHHbIE CITOCOOBI MOJIYYEHUS] METAJUIOB U CILJIaBOB.
XHAMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEN CPEABI U €0 NOCIeACTBUA. Ponp Xumnn B
o0ecreueHnn YHEPreTUYECKO 0€30acHOCTH.

XuMusi ®W 300pOoBbe 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
HCIIOJIb30BaHNs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTHHA MEAULUHBI.

XuMUsl THIIKM: OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIE 100aBKU. Poinb Xxumuu B
o0ecreueHny NUIIEeBON 0€30MaCHOCTH.

Kocmernueckne u mnappromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0€30MacHOT0 UCHOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B IOBCEJHEBHOU
KU3HHU.

XvMHSI B CTPOUTEIBCTBE: BAKHEHILIME CTPOUTENIbHbIE MaTepHalibl (L[EMEHT,
OCTOH).

XUMUS B CEJIbCKOM X03sicTBE. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKII0, KEpaMHUKa.
Marepuainel A 35eKTpOoHUKU. HaHOTEXHONOT M.

Pacuérnble 3anaum.

Pacuétel: Macchl BelecTBa Ui 00bEMA Ta30B MO HU3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOLIMX B PEAKLUUU BEIIECTB,
macchl (00bEMa, KOJIMYecTBa BEIIECTBAa) MPOAYKTOB pEaKLUUH, €CJIU OJHO U3
BEIIECTB MMEET MpHUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEaKIu, €CIU OJTHO U3 BEIIECTB JaHO B BUJIE pACTBOPA C ONPEAECIEHHON MacCCOBOM
JOJIE PAaCTBOPEHHOIO BEILECTBA, MAacCOBOM JOJM U MOJIIPHOM KOHLIEHTpalUU
BEILIECTBA B pPacTBOpE, [OJM BBIXOAA IPOAYKTA PEAKUHUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzammss  MEXNOpEeIMETHBIX  CBSI3eM MpU  U3YYEHUH  OOmed u
HEOPraHMYECKOM XMMHM B 11 Kitacce OCylIecTBISETCA Yepe3 MCIOIb30BAaHUE KaK



OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, NPUHATHIX B OTIEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Iue ecTecTBEHHO-HAYYHBIE MMOHSATHS: SIBICHNUE, HAYYHBIN (PaKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaJIU3, CUHTE3, KJIacCU(pHUKALUsA, NEPUOJAUYHOCTb, HAOJIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJIECIUPOBAHHUE.

®u3uka: MmaTepusi, MUKPOMHUP, MAaKpOMUP, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH,
WOH, U30TOIIbI, palUOAKTUBHOCTh, MOJIEKYJIa, JHEPTE€TUYECKUN YPOBEHD, BEILIECTBO,
TENO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, HJCaJIbHBIA TIa3, (QU3NUYECKHUE
BEJINYMHBI, EJUHULIBI U3MEPEHUS, CKOPOCTh, JHEPIUs, Macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, onocdepa, MeTadbonns3M, Makpo- 1
MHUKPODJIEMEHTBI, OCNKH, JKUPBI, YIICBOJbI, HYKICHHOBBIE KHUCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U OTOK YHEPTUH B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHbIE TOPOJIbl, MOJIE3HBIE UCKOMAEMbIE, TOILJIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBILUIEHHOCTb, METAJLTYPIrHsl, CTPOUTEIbHBIE
MaTepHaJIbl, CEIbCKOXO3AMCTBEHHOE MPOU3BOJCTBO, MHILEBASI MPOMBIIIJIEHHOCTD,
(papmaneBTHUECKas IIPOMBILUIEHHOCTD, IIPOU3BOJICTBO KOCMETHUYECKUX
IIPENapaToB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MaTEpPHAIOB, 3JIEKTPOHHAS
MPOMBILUIEHHOCTb, HAaHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-JESTEIBHOCTHBIM TIOAXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YPOBHE CpPEIHETO
obmiero o00pa3oBaHUsl BBIIEIEHbI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHUE
OO0yYaromMUMHUCS POCCHUHCKON TpaKIaHCKOM WAEHTHYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIIFHOCTH U CaMOOTPEACTICHHUIO; HATMYNE MOTHBAIIUU K
O0Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolUMXCS PYKOBOJCTBOBATHCA
OPUHATHIMH B OOIIECTBE TMpaBWJIaMd H HOPMAaMH TIOBEJCHHS; HAIUYUEC
IPaBOCO3HAHMS, SKOJIOTUUECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LIEJIN U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOGHHUS TpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEJILHOM M MPAKTUYECKOW JESATEIBHOCTH
oOyuaroiuxcsl B IPOLEcce peaan3aluu 00pa3oBaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE pEe3yJbTaThl OCBOGHHUS TpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OMBITa TO3HABATEIILHON M TMPAKTUYECKOW JEATEIBHOCTH
oOyyaroluxcsi B IpoLecce peaau3anuu o0pa3oBaTeNIbHON NeATEIbHOCTH, B TOM
qHClie B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

OCO3HAHUS O0YJArOITMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEM,
YBOKEHHUSI K 3aKOHY W MPABOMOPSAKY; MPEACTABICHUS O COIMAIbHBIX HOpMax H

MpaBUJIaX MEKIIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOMU JESITEIBbHOCTH
MPU CO3/IaHUM yUEOHBIX MPOEKTOB, PEUICHWU YYEOHBIX M MO3HABATEIbHBIX 3a]1a4,
BBITIOJTHEHUN XUMHUUYECKUX AKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U IPUHUMATH
MOTHUBBI, HAMEPEHUS, JIOTUKY U
ApTYMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMA:

LIEHHOCTHOI'0 OTHOILIEHUS K UCTOPUUECKOMY U HAYYHOMY HACIIEIHIO
OTEUECTBCHHOW XWMHH, YBaKCHHS K MPOIIECCY TBOPYECTBA B 00JACTH TECOPUU H
MPAKTUYECKOTO TPUIIOKEHHUSI XUMHUHU, OCO3HAHUS TOTO, UYTO JAHHBIC HAYKH €CTh
pe3yJabTaT JJIUTENbHBIX  HAOJIOJCHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX
[MOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpPECA U II03HABATEJIBHBIX MOTHUBOB B TMOJIYYEHHH U IOCIEAYIOIIEM
aHaju3e MHQpOpPMAIUU O MEPEAOBBIX JOCTIKEHHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MOBEACHUS; CIIOCOOHOCTU OLIEHUBATh
CUTYaIlNH, CBSI3aHHbBIE C XUMUUYECKUMU SIBJICHUSMU,

U IPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOpPMBI M LIEHHOCTH; TOTOBHOCTU OLICHUBATh CBOE IMOBEACHUE M MOCTYIKU CBOUX
TOBapUIIE C MO3UUUI HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHUS
ITOCJIEACTBUAN IMOCTYIIKOB;

4) ¢popMupoBaHUs KYJbTYPHI 310POBb:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro M 0Oe3omacHOro o0pa3za KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY HU
MICUXUYECKOMY 3JI0POBbIO; COOJIFONEHMSI TpaBWil O€30MacHOro OOpaleHusi C
BEILIECTBAMH B OBITY,

NOBCEHEBHOM JKNU3HU, B TPYJIOBOM IEATEIBHOCTH; MOHUMAHMS LIECHHOCTU IPABUII

MH/IUBHUIYaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHHS B CUTYALMSIX, YTPOKAOIIMX 30POBBI0 U XKU3HU JIIOJIEH;

OCO3HAaHUs NOCIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTpeOICHUS
QJIKOTOJIs1, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOT0 BOCIIMTAHUSL:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
JesITeIbHOCTH; YCTAHOBKH HAa aKTUBHOE YYacTHE B PEILIEHUHU MPAKTUYECKUX 3a/1a4
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJIbI); HHTEpeca K

MPaKTUYECKOMY MU3YUYEeHHIO TpodeccHil pa3mmyHoro poaa, B TOM
YlCclie HAa OCHOBE NMPUMEHEHHs MPEAMETHBIX 3HAHMW MO0 XUMHUU; YBaXKEHHUS K
TPyAy, JIIOAAM Tpyla U pe3yjbTaTaM TPYJOBOM JESATENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJbHON TpAaeKTOpUU OOpa3oBaHusA, OyayIieu
npoeccun H peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, WUHTEPECOB M MOTPEOHOCTEH
00111eCTBa;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

HKOJIOTUYECKHU LETIECO00PA3HOTr0 OTHOIIEHUS K MIPUPOJIE KaK HICTOUYHUKY
CYLIECTBOBaHMsI JKM3HM Ha 3emiie; TOHUMaHHUS TJ00aJIbHOIO XapakTepa

HKOJIOTMYECKUX MPOOIEM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COUMAIBLHON Cpelsl;
OCO3HaHUsI HEOOXOIMMOCTHU UCIOJIb30BAHUS JOCTUKEHUN XUMUH JIJI51



pelIeHNs BONPOCOB PALMOHAIIBHOIO MPUPOJONOJIb30BAHNS; aKTUBHOTO
HENIPUATUS JEUCTBUM, IPUHOCAILINAX BpEell OKpYXarolen

MPUPOIHON Cpefie, YMEHHUsS MPOTHO3UPOBATh HEOJIArONPUATHBIE IKOJIOTHYECKUE

NIOCJIEICTBUS NPEANPUHUMAEMBIX JCUCTBUI U IPEIOTBPAILATh UX; HAIWYUA

Pa3BUTOTO 3KOJOTHUYECKOI'O MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBbI, OIbITa
NEeATEIbHOCTH DKOJIOTMYECKOM  HAIIPaBICHHOCTH, YMEHUS

PYKOBOJICTBOBATBCSI MU B II0O3HABATEIIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM

MIPaKTUKE, CIIOCOOHOCTH 51 YMEHUS AKTUBHO  IPOTHUBOCTOSITH
U7ICOJIOTUH XeMO(poOuu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOILIECTBEHHOM NPAKTUKH; MOHUMAHMS CHEIU(PUKH XUMUU KaK HayKH,
oco3HaHusi €€ posd B (OPMUPOBAHUU PALMOHAIBHOIO HAYYHOTO MBIIIJICHUS,
CO3/IaHMHU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAloIleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJOBEKAa, B IO3HAHWU INPUPOAHBIX 3aKOHOMEPHOCTEW WM PELICHUH
MpoOJeM COXpaHEHUs TMPUPOJHOTO paBHOBECUSA; YOEKIEHHOCTH B 0CO00M
3HAYMMOCTH XHMMMM JUJIi COBPEMEHHON UMBHIM3ALMHU: B €€ I'yMaHUCTHUYECKOU
HaIpaBJIE€HHOCTH W BaXXHOM pPOJIM B CO3JaHUMM HOBOM 0a3zbl MaTepHaJIbHOM
KyJIbTYpbl, B PpEIICHHH TJOOATBHBIX NPOOJEM  YCTOMYMBOIO  Pa3BUTHA
YEJIOBEYECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, IIAIIEBOM W  OIKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTUHU MEIULIMHBI, 00E€CIIEYEHUH YCIIOBUHM YCIIEIIHOTO TpyAa U
AKOJOTUYECKH KOM(DOPTHOW KU3HU KAXKIOTO ujeHa OOLIECTBA; €CTECTBEHHO-
Hay4YHOM I'PaMOTHOCTH: IOHUMAHHUSI CYIIIHOCTH METOJIOB MO3HAHHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4daeMmble 3HAHUS IS
aHaJn3a U OOBSICHEHMs SIBJICHUM OKPYXKAIOLIEro MHUpa U MPOUCXOISAINIMX B HEM
M3MEHEHUH, YMEHHUs JeJlaTh OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAyYHBIX
(akTOB M HMMEIOUIMXCS JAaHHBIX C LEJIbI0 MOJYYEHUS JOCTOBEPHBIX BBIBOJOB;
CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS TS
pelieHus: MpoOJieM B pealIbHbIX KU3HEHHBIX CUTYalUsIX; HHTepeca

K MO3HAHUIO, UCCIEN0BATEIBCKON IESTENBHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUI0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUN MO XUMHUHU B
COOTBETCTBUM C U3HEHHBIMU NOTPEOHOCTSIMHU; HHTEpeca K OCOOEHHOCTSIM TpyAa
B Pa3IM4HbIX chepax mpodecCuOoHATbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE Pe3ybTaThl OCBOCHUSI IPOTrpaMMbl IO XMMUM Ha YPOBHE
CpeaHero oo0IIero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBbIe i1 (OPMHpPOBAHHS  MHPOBO33PEHHUS  OOyYaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIeHAayYHbIC MOHATHS, OTPaXKaloIIne
I[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U cCHenuduKy METOJIOB TO3HAHUS,
HCIIOJI3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHsI, SBJICHUE,
MpoIIeCC, CHCTeMa, HAYYHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeJOBaHHWE, HAOJIOJCHUE, H3MEPECHHE, DSKCICPUMEHT W Jpyrue);
yHUBEpCAJIbHBIC ydeOHBIC JEHCTBUS (MMO3HABaTe/bHbIC, KOMMYHHUKATHBHEIEC,
PEryJISTUBHBIE), o0ecrneunBaronme dbopmupoBanue (byHKIIMOHATBEHOU
IPAaMOTHOCTH ¥ COITMATILHON KOMIIETEHITUN 00yJarOIINXCS,;

CITOCOOHOCTh 00yJarOIIMXCs HCII0JIB30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKAE 3HAHUS W YHUBEpCAJIbHBIC yUeOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJACHHE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABATCIBLHBIMH, KOMMYHHKATHBHBIMA W  PETYJSITUBHBIMHU
JICUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbI€ JeicTBHs 1)

0a3oBble JIOTHYeCKHe AeHCTBHA:

CaMOCTOSITeNTbHO  (opMyupoBaTh HM  aKTyallu3UpPOBaTh  MpOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;  ONPENECTATh LEIH ACATEIIBHOCTH, 3aj]1aBas
MapamMeTPbl U KPUTEPUU UX
JTIOCTUKEHUSA, COOTHOCUTh PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LIECJISIMU;
KCMOJIb30BaTh MPU OCBOCHUY 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS: BBIICIISThH
XapaKTEpHbIE MPU3HAKW TIOHSITUA W  YCTAHABIMBATh WX  B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINUE TTOHATHS IS OOBSICHCHHS OTICIbHBIX (PaKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KiIaCCHU(PUKAITUN BEIIECTB U
XMMHUYECKUX PEAKIMW; YCTaHABIWBATh MNPUYMHHO-CIICICTBEHHBIE CBS3U MEXIY
M3y4yaeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE paCCYXIeHUsl (UHIYKTHUBHBIEC,
JNENYyKTUBHBIE, IO AHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTHM W MPOTUBOPEUYUS B
paccMaTpUBaEMBbIX SBJICHHX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;, TPUMEHSTh
B TMpOIECCE IO3HAHUS MCIOJIb3yeMble B XHMHHM CUMBOJIMYECKHE (3HAKOBHIC)
MOJIENIM, TPeoOpa3oBbIBATh MOJCIBHBIC TPEACTABICHUS — XUMHYECKUM 3HAK
(cumBOII) BeMeHTa, XUMHYecKas (opmysa, YpPaBHEHHE XUMHUYECKOW PEaKIuu —
MpU pEeNICHUU Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTHUYECKUX 3a/iad, MPUMEHSThH



Ha3BaHHbIE MOJIEJIbHBIE MPEICTABICHUS Ul BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XMMHUECKHUX PEAKIIHM.

2) 06a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJOB HAYYHOT'O IO3HAHUS BEILIECTB U XUMUYECKUX
peakuuii; QopMyiaHpoBaTh UENM H 33Ja4d  WCCIIENOBAaHUS, HCIOIb30BaTh
IIOCTABJICHHBIE M CaMOCTOSITENIBHO CQOPMYJIUPOBAHHBIE BONPOCHI B KadyeCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJi1 (POPMHUPOBAHUS TUIOTE3bl 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXEHUI; BJIaJIeTh HABBIKAMH CAMOCTOSTEIBLHOIO
IJIAHUPOBAHMS U MPOBEJACHUS YUYEHHUYECKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
YMEHHsI HaAOJ0JaTh 3a XOJOM IMPOIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyIHpoBaTh 000OIIEHHUS U BBIBOJbl OTHOCUTEIBHO JIOCTOBEPHOCTH
pE3yNbTAaTOB MCCIEIOBAHUSA, COCTABJIATH OOOCHOBAaHHBIM OTYET O MPOJAEIAHHON
paboTe; MpuOOpeTaTh ONBIT YYEHHUYECKOH HCCIIEOBATENbCKON U IMPOEKTHOM
JESITeIbHOCTH, MpPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB pEIIECHUs MPAKTUYECKUX 337a4, MPUMEHEHHUIO Pa3In4HbIX
METO/IOB IMO3HAHMUSI.

3) padora ¢ nHpopManueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HHGPoOpMauuu (Hay4dHO-
MOMyJIsipHasl JIMTepaTypa XUMHUYECKOIO COJIEpKaHMs, CIPaBOYHbIE I0OCOOMUS,
pecypcbl HTEpHeTa), aHaIM3UpOBaTh MHPOPMALMIO PAa3IUYHbIX BUIOB U (Hopm
IPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYUBOCTh;  (DOPMYIHpPOBATH 3ampoChl U MPUMEHSTHh pa3IUYHbIC
METO/bl MPHU MOMCKE U O0TOOpe MH(OpMALUU, HEOOXOAMMOW JJisi BBIITIOJIHEHHS
y4eOHBIX 3a/lay OMNpPEAeNIEHHOIO THIMA, NPUOOpEeTaTh OMNBIT HMCIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMA W PA3JUYHBIX TOUCKOBBIX CHCTEM;  CaMOCTOSITEIbHO BBIOMPATH
onTUMalbHyl0 (QopMy mnpenacraBieHuss uHpopmanuu  (cxembl, rpaduku,
AuarpamMmbl, TaOJUIbl, PUCYHKH M JAPYTUE); WCIOJIb30BATh HAyYHBIH S3bIK B
KayecTBe CcpeacTBa Hpu paboTe ¢ XUMHYECKOM HH(pOpManuen: HTpPUMEHSThH
MEXIMpeIMeTHbIC ((PU3nueckue U MaTeMaTUYECKUe) 3HaKu U CUMBOJIBI, (DOPMYJIHI,
a00peBHUATYpbl, HOMEHKJIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIIHOCTH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOMPOCHI [0 CYLIECTBY 00CYK/1a€MOU TEMBI B XOJI€ IUATIOTa W/ 1IN



AUCKYCCHU, BBICKA3bIBATb nacu, q)OpMy.]II/IpOBaTB CBOH MPCIAJIOKCHUA
OTHOCHUTCIIbHO BBIIIOJTHCHUA HpGI[J'IO)KCHHOﬁ 3aJa4du,

BBICTYIIATDb C Hp€3€HTaHHCﬁ PE3YJIbTAaTOB II03HABATEIILHOU ACATCIIBHOCTH,

HOJyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pean3alui y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOJIBI
O pe3yjibTaTaM HIPOBEAEHHBIX HCCIEJOBAHMM ITyTEM COIVIACOBAHUS IO3ULUHN B
X0J1e 00CyX1eHHUs 1 00OMEHA MHEHUSIMH.

Pery/siTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpeneisid €€ Lenu W 3aJayd, KOHTPOJIMPOBAaTb WU II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH IMpEAJaraéMblii  ajaropuT™M JEHCTBUWA TPH
BBIIIOJIHEHUH YYEOHBIX U HCCIENOBATEIbCKUX 3aJay, BbIOMpaTh HauOosee
3¢ (deKTUBHBIA CNOCOO UX peuIeHHs ¢ Y4YETOM MOJIYYEHHs HOBBIX 3HAaHUM O
BELECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb AEATEIHOCTH HA OCHOBE CaMOaHalIn3a u
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIC pe3ynbTaThl OCBOCHUS MPOrPaMMBbI IO XMMHUU Ha YriyOJEHHOM
YPOBHE Ha YPOBHE CpPEAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT cieluduueckue s
y4eOHOTO MpeaMeTa « XMMHUs Hay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBHI 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUI0 3HAHUM, BUJBI JCSITEIBLHOCTH TIO
MOJYYCHUI0O HOBOTO 3HAHMUS W NPUMEHEHWIO 3HAHWM B Pa3UUYHBIX Y4EeOHBIX
CUTYyaIUsX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYaIlUsIX, CBA3AHHBIX ¢ XUMHeEll. B
nporpaMMe IO XUMHUHM TPEAMETHBIE pE3YyJIbTaThl NPEACTABIEHBI [0 TroAam
U3YUYCHHUS.

10 KITACC

[IpeameTHbIE pe3ysbTaThl OCBOEHUSI  Kypca «Opranuyeckas
XUMHUS OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAYEHUU OPraHUYEeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ POoJu B 00ECHEeYEeHHH YCTOWYHMBOTO



Pa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJOTUYECKON, IHEPreTUYECKON U
NUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTE€pHUAJOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieyeHnn PAlMOHAIBHOTO
MPUPOIONIONB30BaHus, B (OPMUPOBAHMM MHUPOBO33PEHUA U OOIIEH KyJIbTYpbI
YeJI0BEKA, a TAKKE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TPUPONHOW Cpele; BIAJICHHE CUCTEMOW XHMHYECKHX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOMNOJAraroUIe MOHATHS — XUMHYECKUU 3JIEMEHT, aTOM, AP0 U
AJIGKTPOHHAsT 000J04YKa aToma, S-, P-, O-aroMHBIE OpPOWTAIU, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHMSI aToMma, TUOpuaM3alus aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPUUATEIBHOCTh, CTEINEHb OKHCIICHHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIPHAas Macca, MOJIAPHBIA OO0BEM, YrIepOIHBIM
ckener, (yHKUHMOHAJbHAs  Tpylnmna, paaukan, CTPYKTypHble  (OPMYJIbI
(pa3BEépHYyTHIE, COKpaAUIEHHbIE, CKEJIETHbIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAs (reoMeTpUuecKas, ONTHYECKas), U30MEphbl, TOMOJOTHYECKHI
P, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOJA- M a30TCOJAEPKAIIME OPraHHYECKUE
COCIMHEHHs, MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMSI; TEOpUH, 3aKOHBI (nepuoanyeckuit 3akoH . 1. Menzaeneesa, Teopus
CTpOEHMs OopraHudeckux BemecTts A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHUsI W TMPEBpAIICHHUS DJHEPruud MpH XHUMHYECKUX
peaxkusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUYECKHE
3HAHMS, JIeKallMe B OCHOBE IIOHUMAHUSA [PUYUHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SBJICHUW;, TPEICTABICHHUS O MEXaHU3MaX XHWMUYECKHX pEeaKIIuil,
TEPMOJIMHAMMYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX HMX NPOTEKaHHs, O
B3aMMHOM BIIMSSHUM aTOMOB W TPYIMI aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U
Me3oMepHbIi b dexThl, opueHTanTsl | u |l poga); dbakronornyeckue cBeACHUS O
CBOMCTBax, COCTaBe, MOJYYEeHUHM M O€30MaCHOM HCIOJIb30BAaHUU BaKHEHUIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH YeJ0BEKa, OOLIUX
HAy4YHBIX NPHUHLHIIAX XUMUYECKOTO IPOMU3BOACTBA (Ha IpHUMEpPE MPOU3BOJCTBA
METaHoJIa, TepepaboTku HePTH); CHOPMUPOBAHHOCTH YMEHHUN: BBISBIISTH
XapaKTEpHbIE TPU3HAKK MOHATUNA, YCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS TPH ONHCAHMM COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COCTUHEHUN; C(POPMUPOBAHHOCTHh YMEHUMN:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX
BEILIECTB;  COCTAaBJSATh YPABHEHUS XHMHUYECKHX PpEAKIUA M PaCKpbIBaTh UX
CYILIHOCTB: OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii MIOCPEICTBOM
COCTaBJICHHS BJIEKTPOHHOIO OanaHca 3TUX peaklUuid, peakuid HOHHOro oOMeHa
IIyTEM COCTABJICHUS UX IOJIHBIX U COKPALIEHHBIX NOHHBIX YPAaBHEHUI;



M3rOTaBIMBATh MOJAEII MOJIEKYJI OPTraHUYECKHUX BELIECTB ISl HIUTFOCTpaLui
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;, CHOPMUPOBAHHOCTH YMEHUM:
yCTaHaBIUBATh IPUHAJUIEKHOCTh H3YYEHHBIX OpPraHMYECKHX BEUIECTB IO UX
COCTaBy U CTPOCHMIO K ONPENCIEHHOMY KJacCy/TpylIe COeIWHEHUH, JaBaTh UM
Ha3BaHMs 10 cucremaruyecko Homenkinarype (IUPAC) wu mpuBoauTh
TPUBHAJIbHBIE HA3BAHMS JJI1 OTAEJBHBIX MPEACTABUTENEH OPraHMYECKUX BEIIECTB
(3THIEH, alEeTUIEH, TOJyOJ, INIMLIEPUH, 3TUICHIINKOIb, (HeHol, (GopMaabaeru,
alleTaIbJIETH]], alleTOH, MypaBbUHAsl KHUCIOTA, YKCYCHas KHUCJIOTa, CTEapUHOBA,
OJICMHOBAsI, MAaJTbMUTHHOBAS KHUCIOTHI, TIUIMH, alaHUH, MajabTo3a, (PpyKTO3a,
aHWIVH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OpPMHUPOBAHHOCTb YMEHMsI ONIPENEIATh BUJI XMMUUECKOH CBSI3U B

OpPTaHUYECKUX COSTUHEHUAX (KOBAJICHTHASI M HOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b); CPOPMUPOBAHHOCTH YMEHHUSI IPUMEHSITH MOJIOKEHUS TEOPUU
CTPOCHUSI
opranuveckux BemectB A. M. BytnepoBa 111 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;
c(OPMHPOBAHHOCTL  YMCHHM XapaKTepH30BaTh COCTAaB, CTPOCHHE,
du3nuecKre 1 XMMUYECKUE CBOMCTBA TUIMMYHBIX MPEACTAaBUTENCH pa3InYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJTKAHOB, [IMKJIOAIKAHOB, aJIKEHOB, aJIKaIUEHOB,
AKWHOB, QpOMAaTUYECKUX YTIICBOJIOPOIOB, CIUPTOB, abJACTU/IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, TPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOSTUHEHUN 1
aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIJIEBOJIOB (MOHO-, IU- U TIOJINCAXaPHUJIOB),
WJUTFOCTPUPOBATh TEHETHYCCKYIO CBSI3b MEXIY HUMHU ypaBHCHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX
dbopmyn; chOpMHUPOBAHHOCTH YMEHHS TIOJITBEPKAATh HA KOHKPETHBIX TIPUMEPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COSAMHEHUH OT
KPaTHOCTH M THIIA KOBAJCHTHOM CBS3U (G- U T-CBS3H), B3AUMHOTO BJIUSHUS aTOMOB
U TPynmn aToMOB B MOJEKylax; CPOPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh
MCTOYHUKH YTJIEBOJOPOHOTO CHIPbsi (HEPTh, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI
ero rmnepepabOTKU W TMPAKTUYECKOe TMPUMEHEHHE TMPOJIYKTOB IMepepadoTKu;
c(hOpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHUM O ECTECTBEHHO-HAYYHBIX
METO/IaX TO03HAHUS — HAOJIOICHUH, U3MEPECHUN, MOICIMPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) W YMEHUS MTPUMEHSTH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSATH OCHOBHBIE OIEPAlUU MBICIIUTEIBHOM
JesITeIbHOCTU — aHalu3 M CHHTE3, CpaBHEHHE, 0000IleHHe, CUCTeMaTHU3allHIo,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — I N3yYEHUS! CBOMCTB BEILECTB U
XUMUYECKUX PpeaKIui; CPOPMUPOBAHHOCTh YMEHMM: BBISBISATh B3aUMOCBS3b
XUMHAYECKUX 3HAHUWA C TMOHATUSAMU M TPEICTABICHUSMH IPYTMX €CTECTBEHHO-



Hay4YHbIX TpeIMeToB JUIsi Oojieeé  OCO3HAHHOTO IMOHMMAHUS  CYHIHOCTH
MaTepHalbHOIO €OUHCTBA MHpa, HKCIIOJIB30BAaTh CUCTEMHBIE 3HAHHUA IO
OpPraHMYECKON XMMHHU 71 OOBSACHEHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX
€CTECTBCHHO-HAYYHYIO TPUPOIY; C(HOPMHUPOBAHHOCTH YMEHHUH: TPOBOJIUTH
pacu€Thl MO XUMHUYECKHUM (OopMyJaM W YPaBHEHUSM XUMHUYECKUX PpPEaKUuil ¢
UCIIONb30BaHuEeM (U3MYECKUX BeIMYUH (Macca, O0BEM Ta30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI
M0 HAXOXJICHUIO XHUMHUYECKOH (QOpMyJbl BEIIECTBa MO H3BECTHBHIM MAaCCOBBIM
JOJSIM XUMHYECKUX 3JIEMEHTOB, MPOIYKTaM CrOpaHuUsl, IUIOTHOCTH Tra3000pa3HbIX
BEIIECTB;  CPOPMHUPOBAHHOCTH YMEHMU: IPOTHO3UPOBATH, AHAIU3UPOBATH U
OILICHMBATh C TIO3MIMHA SKOJIOTMYECKON Oe30MacHOCTH MOCHEACTBHS OBITOBOM U
IIPOM3BOJICTBEHHOM J1€ATEIbHOCTU YEJI0BEKa, CBSI3aHHOM C repepaboTKON BEIIECTB,
UCIIOJIb30BaTh MOTYYEHHbIE 3HAHUS JUIsl IPUHATHS TPAMOTHBIX PELIeHUI npodiaem
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH; C(HOPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIBHO
IUTAHUPOBATh M MPOBOAWTH XUMUYECKUN HKCIEPUMEHT (IIOJIyYeHHE U H3yYCHUE
CBOMCTB OpraHMYEeCKUX BEIIECTB, KayeCTBEHHbIE PEAKIMH YIJIEBOAOPOJOB
Pa3IMYHBIX KJIAcCOB M KHUCIIOPOACOAEPKAIIUX OPraHUYECKUX BELIECTB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aad TI0 pACHO3HABAaHUIO OPTaHMYECKHX BEIIECTB) C
COOJII0/IEHUEM TMPaBUII O€30MaCHOTO OOpalIeHusl ¢ BEIIeCTBaMHU U J1a00paTOpHbIM
oOopynoBaHueM, (GOpMyJIUpPOBaTh 1L€db HUCCIENOBAHMS, MPEACTaBIATH B
pa3auyHOil (opMe pe3yNbTaThl SKCHEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH HX
JIOCTOBEPHOCTH; CPOPMUPOBAHHOCTH YMECHHIA:

coOJIroAaTh MpaBUjia IKOJOTUUECKHU I1€JeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JEATEIIBHOCTH B IIEJISAX COXPAHEHUsI CBOCTO 3J0POBbS, OKPYXKAIOIICH
IPUPOJHOM Cpelbl W JOCTIDKCHHS €€ YCTOMYMBOTO pa3BHUTHS;  OCO3HaBaTh
OTIACHOCTh TOKCHYECKOTO JIEHCTBUS HA KUBBIE OPTaHU3MbI

OIPENICIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica Tmokazarens I[IJIK;
aHaJIM3UPOBATh 11EJE€CO00Pa3HOCTh MPUMEHECHHS OPraHUYECKUX BEIIECTB B

MPOMBIIUIEHHOCTH M B OBITY C TOYKHA 3PEHUS COOTHOLIEHHUS PHUCK-TI0JIb3a;
cOPMUPOBAHHOCTh ~ YMEHHUN:  OCYLIECTBJISTH  II€JICHANIPABICHHBIM  MOUCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMUHbIX HCTOUYHUKAX (Hay4YHast U ydeOHO-Hay4yHas
JuTEpaTypa, CpeAcTBa MaccoBor MHpopMannu, MHTEpHET U Apyrue), KpUTHUECKH
aHAJIM3MPOBATh XUMHUYECKYIO HHPOpMALIHIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJIEHHOH yueOHO 3a1aueil.

11 KJTACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «OOmass U HeopraHudeckas
XUMUS OTPaKkaroT:



c(OPMHUPOBAHHOCTh TNPEACTABICHUNA: O MaTEPUAIBHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE W 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJM B OOECIEUEHUHU YCTOMYMBOIO
pa3BUTHUSI, B PEUICHUM MNPOOJIEM 3KOJOTHYECKOW, HPHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpUaJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUU PaAlMOHAIBHOTO MPUPOJONOIB30BAHMS, B
GbopMHpPOBAaHNY MHPOBO33PECHHS W OOIIEH KyJbTYphl UEIOBEKAa, a TakKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOMN
cpene; BIaJCHHE CUCTEMON XUMHYECKUX 3HAHUM, KOTOPAasi BKJIKOYAECT:

OCHOBOIIOJIATral0IINE TMOHATUS — XHUMHYECKHH 3JEMEHT, aTroM, SApOo aTroma,
U30TOIBI, DJIEKTPOHHAS 000JI0UKa aToma, S-, P-, d-aTOMHBIE OpOHTaTH, OCHOBHOE U
BO30YXJAEHHOE COCTOSHUSI aToMa, THOpHIM3alus aTOMHBIX oOpOuTaneil, HOoH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTh, CTEIEHb  OKUCIICHUS,
XUMUYECKass CBA3b (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeTka, XUMHYECKas peaklMs, pacTBOp, SJIEKTPOJIHTHI,
HEJIEKTPOJIMUTHL, JJEKTPOJUTUYECKAs] JIUCCOLMANMs, CTENEHb JUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCJIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3 dEKT
XUMHUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaKIMi, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS AIIEKTPOJUTHUYECKON IUCCOLMALUH, MEPUOTUUYECKHI
3akoH /.M. MeHeneeBa, 3aKOH COXpAaHEHMSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS U
MIPEBPAIICHHS SHEPTHH MPU XUMUYECKHX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEMCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAallME€ B OCHOBE IIOHUMAaHHUS
OPUYMHHOCTH M CUCTEMHOCTH  XUMHYECKHUX  SIBJICHUH;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHHMM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEACTABICHHUS O MEXaHU3MaX XHMHYECKUX
peakumii, TEPMOAMHAMUYECKUX W  KHHETUYECKHX  3aKOHOMEPHOCTSAX  HX
OPOTEKaHUs, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(haKTOJIOTMYECKHUE CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyYEHUU U O€30MMaCHOM
MCIIOJIb30BAaHUN BaKHEHIIMX HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
JESTeIbHOCTH  4YeJIoBeKa, OOMMX  HAay4YHbIX  MPUHIMUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA; C(HOPMHUPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU
NOHSTHH, YCTaHaBIMBAaTh HMX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIINE
MNOHSTHUS IPU ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIlCHHI;
c(OPMUPOBAHHOCTh YMEHHUSI HUCMOJIb30BaTh XHMHUYECKYI0 CHMBOJUKY JJIs
coctaBieHuss (HOpMys BEIIECTB W  YpPaBHEHUH XUMHUYECKHX  pEaKIuH,
cuctematuyeckyto HomeHkiatypy (IJUPAC) u TpuBnaibHble Ha3BaHMS OTAEIbHBIX
BEIIECTB; C(POPMUPOBAHHOCTb YMEHHUS OIpPENENsATh BAJICHTHOCTb U CTEMEHb



OKHUCJICHUS XMMHUYECKUX HJIEMEHTOB B COCIMHEHMSIX, BHUJ XHMHUYECKOW CBSI3U
(koBaJieHTHAsi, MOHHAs, METAIMYECKas, BOJOPOJHAs), THUIl KPHUCTAILIMYECKOU
pPEMIETKH KOHKPETHOTO BEIIECTBA; CHOPMHUPOBAHHOCTH YMEHHS OOBSICHATH
3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJAA XHUMHYECKOW CBSI3M M THUNA
KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIH U JOHOPHO-aKIENTOPHBIA MEXaHU3MBbI
oOpazoBaHus KOBaJICHTHOM CBSI3U; chOpMHPOBAHHOCTH YMEHUM:
KJIacCU(UIIUPOBATH: HEOPTAHUYECKUE

BEIIECTBA M0 UX COCTaBYy, XUMHUECKHUE PEAKIIMU 0 Pa3IMUHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyloninux BEIIECTB, TEIJIOBOMY 3((EKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHUCJIEHMsI DJEMEHTOB, OOpAaTHUMOCTH, YYacTHIO KarajiuzaTopa H
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH IS KiIacCUpUKAIIH
M3y4aeMbIX BEIIECTB W XHMHYECKUX peakluuid; CPOPMUPOBAHHOCTh YMEHUS
packpeiBaTh CcMmbIcH nepuoandeckoro 3akoHa . U. MengeneeBa u
J€MOHCTPUPOBATh €ero CHUCTEMAaTU3HUPYIOILYIO, O0OBSACHUTENBHYIO U
IPOrHOCTUYECKYI0 (YHKIUHU; CHOPMUPOBAHHOCTh YMEHMH: XapaKTepU30BaTh
AJIIEKTPOHHOE CTPOCHHE AaTOMOB W HMOHOB XHMHYECKUX JJIEMEHTOB IIEPBOrO—
YeTBEPTOTO IEPUOJIOB

[Tepuomnueckoit  cucrembr .M.  MenaeneeBa,  HUCHONB3ys  TOHSITUA

«QHEPTeTUYECKHE YPOBHM», «IHEPIreTHUECKUE IMOMYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE M BO30YXIEHHOE SHEPIETHUECKHE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coequHeHurd 1o Tniepuogam u rpymmam  Ilepuoamueckon cucremsr J[. .
MeHnneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
X DBJEKTPOHHBIX 000J0Y€K; CHOPMHUPOBAHHOCTH YMEHHUMN: XapaKTepU30BaTh
(omuceiBaTh) OOIIME XWMHUYECKHME CBOMCTBA BEIIECTB Pa3JIMYHBIX KIIACCOB,
NOATBEPXKAATh CYLIECTBOBAHWE T'€HETHYECKOW CBA3UM MEXAY HEOPraHWYECKUMMH
BEILIECTBAMHU C ITOMOIIBIO YPAaBHEHHUW COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLINN;
c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIIHOCTh: OKUCIUTEIbHO-

BOCCTAHOBUTEJIBHBIX PEAKIUN IMOCPEICTBOM COCTaBIECHUS AJIEKTPOHHOIro OanaHca
ATUX peakUuid; peakuuidé MOHHOrO0 OOMEHa NyTEM COCTAaBJIEHUS HMX TOJHBIX U
COKpPAlEHHBIX  HOHHBIX  yYpPaBHEHHMM;  peakuuMid  THUOPOJIM3a;  PEAKLIHM
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIIEKCOB IIMHKA U aTIOMUHUS);
chOPMUPOBAHHOCTh ~ YMEHUSA  OOBSICHATH  3aKOHOMEPHOCTU  INPOTEKaHMS
XUMHAYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKHX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTM XHMMHUYECKOW pPEAKUHM B 3aBUCHMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAaKXKE XapaKTep CMEIICHNS XUMUYECKOTO PaBHOBECHS IMOJ1 BIUSHUEM
BHemHUX Bo3aeicTBuil (nmpuniun Jle Illarenwe); chopmMupoBaHHOCTH yMEHUS
XapaKTepU30BaTh XUMUYECKHE PEAKLNH, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOTO



MOJIYYEHHs] CEpHOM KHUCIIOThI, aMMHaKa, OOIIME HAyYHbIE MPUHIUIBI XUMHUYECKUX
IPOU3BOJICTB; 11€JI€CO00PA3HOCTh MPUMEHEHUsT HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJICHHOCTA W B OBITY C TOYKM 3PEHUS COOTHOIICHHS PHUCK-TIOJH3a;
c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUN O METOJaX HAYYHOTO MO3HAHHS
SABJICHUM TPUPOABl — HAOIOJEHUE, HU3MEPEHHE, MOJIETUPOBAHKUE, IKCIEPUMEHT
(peanbHBIl M MBICICHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHS
MPUMEHSATH 3TH 3HAHMS MPU SKCIEPUMEHTAIBHOM HCCIIEIOBAHUU BEUIECTB U JJIA
OOBSICHEHUSI XMMHYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE, MPAKTUUECKOI
JESTEILHOCTH YEJOBEKa M B MOBCEIHEBHOW U3HM;, C(HOPMHUPOBAHHOCTH YMEHUS
BBISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUM C MOHSATUSMU U MPEJCTABICHUSIMU
APYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJisi O0Jee OCO3HAHHOTO MOHUMAaHHUS
MaTepualbHOrO €IMHCTBA MUPA; C(POPMUPOBAHHOCTh YMEHHUSI IPOBOAUTH PACUETHI:
C UCIIOJIb30BAaHUEM TOHSATUN «MacCOBasi 10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAS
KOHIIEHTpAIIU»; MacChl BellecTBa WM 00bEMA Ta3a Mo U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce€ WM OOBEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLUUM BEIIECTB;
TEIUIOBOTO 3(QeKTa peakluuy; 3HAYEHUS BOJOPOAHOIO IOKa3aTels pacTBOPOB
KACJIOT M WIeJIOYeld C H3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00BbEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa PEAKLMHU, €CIH OJHO M3 HCXOJHBIX BEIIECTB
JIaHO B BUJIE PACTBOPA C OMPEICIEHHON MAaCCOBOM JIOJIEH PACTBOPEHHOTO BEILIECTBA
WIK JaHO B H30bITKE (MMEET MPUMECH); JOJU BBIXOAA MPOAYKTa PEaKIIUU;
00BEMHBIX OTHOIIICHUM Ta30B;

c(hOPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHMPOBATH U MPOBOAMTH
XUMUYECKUNA  JKCIEPUMEHT  (NIPOBEACHHE  peakuuidi  HOHHOro  OOMeHa,
NOATBEPKIACHUE KAYECTBEHHOIO COCTaBa HEOPTaHMUYECKUX BEILECTB, ONPEICICHHE
Cpelbl pacTBOPOB BELIECTB C IMOMOUIBI0 WHIUKATOPOB, HW3YYEHUE BIUSHUSA
paznuyHbBIX  (AKTOPOB HA CKOPOCTh XMMHYECKOM  pEaKUuu, pelieHue
OKCIIEPUMEHTANBHBIX 3amad 1o Temam «Meramibey u  «Hemeramisy) c
coOJII0ICHUEM TpaBuJl 0€30MacHOr0 OOpalleHHs C BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIEAOBAHUS, TMPEJACTABIATh B
paznuyHOil (opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OLIEHMBATh MX
JOCTOBEPHOCTS;

c(hOpPMHUPOBAHHOCTh YMEHUH: COOIOAATH TIPaBUIIA TIOJIB30BAHUS XUMUYECKON
nocyinod u JabopaTopHbIM O00O0pyJOBaHUEM, OOpallleHHs C BelecCTBaMU B
COOTBETCTBUM C HMHCTPYKIUSAMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJOTMYECKH LeJIeco00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM
NESATEIBHOCTH B LEISAX COXPAHEHHUS CBOETrO 3JI0POBBS, OKPYXKAIOIIEH MPUPOTIHOMN
Cpenbl M JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OMACHOCTH
TOKCHYECKOI'O JIEUCTBUSI HA JKUBBIE OPraHU3MbI ONPEICIEHHBIX HEOPTaHUYECKUX



BelllecTB, NoHUMasi cmbica mokazatens IIJIK;  cdhopmupoBaHHOCTE yMEHWI:
OCYILIECTBIIATh  IIE€JICHANPABIICHHBIM TMOMCK XUMHUYECKOWM WHpOpMallud B
pa3IMYHBIX HMCTOYHMKAX (Hay4yHass M Y4yeOHO-HAy4yHas JMUTEpaTrypa, CpeACTBa
MaccoBoil umHbopmanuu, WHTEpHET W Jpyrue), KPUTHYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HH(popMaIuio, repepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJIEHHOW y4eOHOM 3a1aueii.
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sneMenToB [. 1. MenneneeBa

12 Crpoenue BemiecTBa. MHOrooOpasue 1 1

' BEIIIECTB
1.3 XHUMHUYECKUE peaKun 19 1 3

Hroro no paszneny 39

Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramsr 31 1 3
2.2 MeTtamisl 23 1 2

Hroro no pazneny 54

Pazngen 3. Xumus u :KM3Hb
31 Metoapl I03HaHUS B XUMUU. XUMHUSI U 9

KH3Hb




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer W 3HaYeHHE OPraHUYECKOMN
XMMUH, TPEICTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHEHUHN

DJEeKTPOHHOE CTPOCHUE aTOMa yIiiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BasneHTHBIE BO3MOKHOCTH aTOMa yTiepoJia

Xumuyeckass CBsI3b B OPraHMYECKHX
coequHeHUsX. MexaHu3mbl 00pa3oBaHUS
KOBaJICHTHOM CBSI3M, CHOCOOBI pa3pbIBa
CBsI3eH

Teopus CTPOEHUSA OPraHUYEeCKHX
coequHenuniit A. M. byrneposa

Buner HU30MEPUHU: CTPYKTYypHas,
MPOCTPAHCTBEHHAS. ONeKTPOHHbIE
3¢ (deKThl B MOJEKYJax OpPraHuYecKuX
COCIMHEHUN

[IpencraBienre o  KilacCUPUKAUU U
cuctematrueckas Homenknatypa (IUPAC)
OpPraHUYECKUX BEILIECTB




Krnaccudukanus peakiuii B OpraHundecKoi
XUMUU

CucreMmaruzanys 1 00001IEHUE 3HAHUI 10
TEME

AJKaHBI: TOMOJIOTHYECKUMA Psif, 00Ias
dbopMyna, HOMEHKJIATypa U H30MEpHs,
AJICKTPOHHOE W IMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

10

dusndyeckre ¥ XMMHUUECKIE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ankaHoB B HOPUPOJE.
CriocoObl MONy4eHUs] U NPUMEHEHHE
aJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOEHHS 1 XUMHUUECKHUX CBOMCTB, CIOCOOBI
MOJIYUYCHHUA U IPUMCHCHUC

13

Pemenue pacu€THbIX 3a1a4 HAa ONpeieNiCHNE
MOJIEKYJISIPHOHN (pOPMYITBI OPraHUYECKOTO
BeIIIeCTBA 110 MAaCCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIINX B €r0 COCTAB.
Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
TEME




14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢bopmyrna, HOMEHKIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJIKEHOB

15

dusnuecke W XUMHUYECKHE  CBOMCTBa
ankeHoB. [IpaBuiio MapkoBHHUKOBa

16

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC
AJIKCHOB

17

[IpakTuueckas pabora Ne 1 o teme
"[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

18

Pemenne pacu€THbIX 3aa4 Ha ONIPENEICHUE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOTO BEIECTBA

19

AJKagueHs!: CONPSKEHHBIE,
HU30JIMPOBAHHEIC, KYMYJIHUPOBAaHHEBIC.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHUS

20

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

21

CriocoObl MostydyeHus: ¥ IpuMeHEeHUe
ANKaJUEHOB




AJIKUHBI: TOMOJIOTHYECKUN psijl, oO1ast
¢dbopMyIa, HOMEHKIIATypa, 3JEKTPOHHOE U

22 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢busnveckne CBOMCTBA

23 XUMHUYECKHE CBOMCTBA aJIKUHOB

24 KavecTBeHHBIE peakIIui HAa TPOWHYIO CBSI3b

5 CriocoObl 1osTyueHus: ¥ IPUMEHEHUE

5 AIKMHOB

26 Penrenue 3amau: pacy€rhl o ypaBHEHHUIO
XUMUYECKON peaKIuu

- Cucrtemaru3zamnus u 0000IIeHNE 3HAHUH 110
TeMe

28 ApeHBbl: TOMOJIOTHYECKUH psifl, o011as
dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OeH30J1a ¥ TOJIyoJ1a, UX (QU3NYECKUe
CBOMCTBA

29 XUMHUYECKUE CBOICTBA apEHOB: PEAKIIUU
3aMeIIeHus
XUMHUYECKHE CBOWCTBA APEHOB: PEAKLIUU

30 MIPUCOECTUHEHHUS, OKHCIEHHE TOMOJIOTOB
OeHzouna

31 Oco0eHHOCTH XUMHYECKHUX CBOWCTB

cTUpoJia




Pemenne paC‘IéTHHX 3aJa4 Ha

32 OIpeJIeJIEHUE MOJIEKYIIPHON (POpMYJIBI
OpPraHUYECKOTO BEILECTBA

33 CriocoObl 1osTy4eHHsl U IPUMEHEHUE
apeHOB

34 I'enernyeckast CBA3b MEXAY DPa3IMYHBIMU
KJIacCaMM YIJIEBOJOPOIOB
Pacué€rbl 1o ypaBHEHUSM XHUMHUYECKUX

35 peaknmii. CucremaTuzanys U 0000IIeHNE
3HaHUM 10 TEME
[Ipupoansiii ra3. [lonytHble HEQTAHBIE

36 rassl

37 KaMmeHHBIH yrosib 1 NpOIyKThI €r0
nepepaboTKu
Hedts 1 ciocoOs1 €€ nepepaboTku.

38 [IpumeHeHne NpoayKTOB MepepadoTKH
HepTH

39 I'enernueckass CBsI3b MEXIY DPAa3IMYHBIMU
KJIacCaMH YIJIEeBOJI0OPOOB
["anorenonpon3BoAHbBIE YTIIIEBOAOPOIOB:

40 JJIEKTPOHHOE CTPOCHHUE; peakuuu
3aMELIEHUS rajloreHa
JleiicTBre menoyei Ha

41 raJIoreHIpon3BoAHbIE. B3aumopeiicTeue

JUraJJOor€eHaJIKaHOB ¢ MarHu€M U IMHKOM




42

CucreMaruzanyss U 0000ILIEHNE 3HAHUN II0
pazgeny "YrieBogoposasl"

43

KontponbHas paboTa mo teme
"YraeBogopoibl"

44

[IpenensHbIe OJTHOATOMHBIEC CIIUPTHI:
TOMOJIOTHUYECKHUH psij, o0mas popmyna,
CTPOEHHUE MOJICKYII, H30MEpPHS,
HOMEHKJIATypa, Kiaccupukanus,
(du3nueckre CBOMCTBa

45

XUMHUYECKHE CBOMCTBA MPENEITbHBIX
OJIHOATOMHBIX CIIUPTOB

46

Crioco05b1 MMOJIy4CHUA u IMPUMCHCHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie >Qupbl: HOMEHKIATypa H
MU30MepHsl, OCOOEHHOCTH (UBNYECKUX U
XUMHYECKNX CBOMCTB

48

MHOFOZlTOMHI)Ie CHI/IpTI)IZ OTHUJICHTJINKOJIb U
l"J'II/IHepI/IH, HUx (1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHUC
CBOMCTBA

49

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe

MHOT'0aTOMHBIX CIIMPTOB

50

@deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHona

51

XuMuyeckue cBoiicTBa (heHoa




CriocoObI osTy4eHHs U IPUMEHEHNE

52 (dhenomna
[Tpaktuyeckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTAJBLHBIX 3a7a4 110 TeMe
"Crupthl 1 peHonbr"

4 CucreMaruzanys 1 00001IeHe 3HAHUHT 10

5 TeMe
Anpaeruibl M KETOHBI: DJIEKTPOHHOE
CTpOCHHE KapOOHUIBHON TPYIIIBL;

o5 TOMOJIOTHYECKUE PAJbI, 001as ¢gopmyia,
M30MepHsl U HOMEHKJIaTypa

6 AJbaeruabl U KETOHBI: (PU3NYECKUE

5 CBOMCTBA; pEaKIMu MPUCOEINHEHUS

- Peakium OKUCIIEHMSI W KaueCTBEHHBIE
pEaKIfy abJIETUI0B U KETOHOB

- CriocoOb! TTOTy4eHHS aJIbIETUIOB U
KETOHOB
OHOOCHOBHBIE TIPE/IeNTbHBIE KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX
MOJIEKYJT

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3MYecKre CBOMCTBA

61 XHAMHYECKUE CBONCTBa NIpEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KUCJIOTBL. MHOT00Opasue KapOOHOBBIX
KHCJIOT

63

OC0OEHHOCTH CBOMCTB: HEMpPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
IUKApOOHOBBIX,  T'HJIPOKCUKAPOOHOBBIX
KHCJIOT. [IpencraBurenu BBICIINX
KapOOHOBBIX KHUCJIOT

64

ITonstue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CrocoOpl  Mony4eHHs U NPUMEHEHHE
KapOOHOBBIX KHUCJIOT

66

CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmas popmysa, uzoMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMHUYECKOHN pPEaKIMU, Ha ONIPEJIEIICHHE
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTO
BELIECTBA

69

[IpakTnueckas pabora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBsie KucioTsl. CroxxHbie 3pupsr"

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (THAPOITH3)




71

OcoOEeHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
OCTaTKH HEIpeleIbHbIX

XKUPHBIX KUCTOT. JKupsl B mpupoje

72

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aecTue. IloHsaTue o
CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)

73

I'eneTnyeckas CBS3b YrJIeBOAOPOAOB U
KHUCJIoOpoaACOoACpKAIIUX OpPraHu4YCCKux
BCIICCTB

74

Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii

75

CI/ICTeMaTI/BaHI/IH u O606H_ICHI/IG 3HAHUM 110
TEMC

76

OO11ast xapaKTepUCTHKA YTIEBOJOB U
KJaccuuKkanus yrieBooB (MOHO-, IU- U
HoJIucaxapu/ibl)

77

Monocaxapusl: GU3NIECKHE CBOMCTBA U
HaxO0XIEHNUE B IIPUPOLIE

78

[IpumeHeHue TIIOKO3bI, €€ 3HAuU€HUE B
KHU3HEIEATEIbHOCTU OpraHn3Ma

79

Jucaxapuapl: caxaposa, MajbTo3a U
nmakro3a. HaxoxneHune B mpupone u
MIPUMEHEHHE JHCaxXapuioB




[Monucaxapuapl: CTPOCHUE MAKPOMOJIEKYJT,

80 ¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE

81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3a7a4 Ha OIpe/IeTICHIE
JIOJTU BBIXOJ1a TPOAYKTa
peaKuuu oT TEOPETUUECKU BO3ZMOKHOIO

83 CucremaTu3anus 1 0000IIeHUEe 3HAHUH TT0
pazneny
KonTponbhas padota no teme

84 "Kucnopocoaepxaniue OpraHu4ecKue
coequHeHus"
AMUHBL:  KITacCUpUKAIM, CTPOCHHUE

85 MOJIeKyJ, ofmias Qopmyna, u3zomepus,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
XUMHYeCcKHe CBOMCTBA alNU(PaTHUECKUX

86 aMHHOB

47 AHWIMH: CTPOCHHE aHWIMHA, OCOOCHHOCTHU
XUMHYECKHUX CBOMCTB aHUJIMHA

a8 CrocoObl  moNy4eHHss M NpPUMEHEHHue
anudaTuuecKux aMHMHOB
AMHHOKHCTIOTHI: HOMEHKJIaTypa U
nu3zomepusi, puznyeckre cBOMcCTBa.

89

OT,[[CJIBHBIG MMpEeaACTaBUTECIIN QL AMHUHOKHUCIIOT




90

XHUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, X
OHOJIOrHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

91

benku  kak  mpuUpogHBIE  MOJIUMEPHI;
CTPYKTYpHI OEJIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB

93

A30Tcozlep>1<amne ICTCPOUHUKINICCKUC
COCANHCHHMUA. HYKJIeI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHUC U Oouosioruyeckas POJib

94

[IpakTuueckast pabora Ne 4. Pemienue
OKCHEPUMEHTAIBHBIX 33Jad MO0 TeMe
"A3oTcoepKaliue OpraHUYEeCcKue
coequHeHus"

95

[IpakTuueckass pabora Ne 5. Pemenue
OKCICPUMCHTAJIBHBIX 3aJa4d IO TEME
"Pacnio3naBanue OpTraHUYECKUX
coenrHeHnin"

96

KonrponsHast pabora 1o Teme
"A3oTcozepKaliie  OpraHM4ecKHe
coequHeHus"

97

OcHoBHBIC IIOHATHA XUMHHU
BBICOKOMOJICKYJIAPHBIX COCAUHEHUN U
MCTOAbI UX CHHTC3a —IIOJIMMEpHU3alUA U
IIOJIMKOHACHCAllUA




[Tnactmaccel. Y Tunm3anus u nepepadoTka

98 IJ1acTUKa 1

a9 DnacToMepbl: HATYpallbHbIM CUHTETHYECKHE L
Kayuyku. Pe3una
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE,

100 cuHTetnuyeckue. [lommmeps! criennanbHOTO 1
Ha3HAYCHUS
[IpakTuueckass pabora Ne 6. Pemenue

101 OKCIIEPUMEHTANBHBIX 3aJa4 IO TeMe 1
"Pacnio3HaBaHue mjaacTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTU3aIHs H3YYeHHOTO

102 MaTepuaia 1o Teme 1
"BbICOKOMOIEKYJIISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne T JlaTta uudpobie
eMa ypoKa
w/n yp Beero Konrpoabusie | Ilpakruyeckue wsywennsi | 00pazoBaTelbHbIE
padoThI padoThI pecypebl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
35eMeHT. 130Tonbl 1
5 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YHCJIA 1
3 Knaccudukanuss XMMAYECKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI) 1
4 Pacnpenenenue 351eKTpOHOB MO ATOMHBIM L
opouTanIM
DONEeKTPOHHbIE  KOH(HUTyparuu  aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAITUTU HOHOB. 1
DIEKTPOOTPULIATETLHOCTh
[lepuonnueckuii 3akoH u llepumoamyeckas
cucTeMa XHMHUYecKux oajaementoB [ .
! MeHeneeBa, CBA3b ¢ COBPEMEHHOM TeOpuen 1
CTPOCHHUSI aTOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMCHTOB U 00pa3yeMbIX MU
IPOCTHIX U CJIOXHBIX BEIIESCTB 110 TPYIIaM U
nepuoam

CucreMmarusanys U 0000IeHrEe 3HAHUN 110

TEMC

10

Bunper xummndeckoit cBsa3u. Mexann3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b. MexMOJIEKyIIIpHbIE
B3aUMOJCHCTBUS

11

BaneHTHOCTB M BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

HpeI[CTaBJ'ICHI/I}I O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemectBa MOJICKYJISIPDHOT'O u
HEMOJICKYJIAPHOTO CTPOCHUH. Turnsr
KPpUCTATUIMYCCKUX PCIICTOK U CBOMCTBaA
BCIICCTB

14

IIonsatue o JUCIICPCHBIX CUCTCMAX.
HpCI[CTaBJ'ICHI/IC 0 KOJUIOUJHBIX paCTBOpax

15

Hcrunable  pacTBOpBI:  HACBIIIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatsl




16

CriocoObI BeIpaXKeHUSI KOHIICHTPALUT
pacTBOpOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHIMA
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MOJIsIpHasi KOHLIEHTparus"

18

Knaccudukanmst u HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanus U 0000IIEHUE 3HAHUN 10
TEME

20

Kontponbhas pabota no remam "CtpoeHue
atoMma. [lepuoanueckuii 3aKoH u
[Tepuoanueckas cucTeMa XUMHUYECKUX
snemenToB J[. . Menneneesa", "CtpoeHue
BeecTBa. MHorooOpasue BeriecTs"

21

Knaccugukanus XUMUYECKHX peakuuil B
HEOPraHMYECKOM M OpPraHMYECKON XUMUHU.
3aKOH COXPAaHEHHUs MAacChl BELIECTB; 3aKOH
COXpaHEHUs U NpEBpallleHUs] SHEPTUU IpU
XUMHUYECKHUX PEaKIMIX

22

TennoBsie A3 (HeKTh XUMUYECKUX PEaKIUH.
TepMoxuMHUUYECKHE YypaBHEHUS

23

Breramcnenns nmo YPaBHCHHUAM XHUMHUYCCKHUX
pCaKHI/II\/’I U TCPMOXUMHUYCCKUM YPABHCHUAM




24

CKOpOCTh ~ XMMHYECKOM  pEeakiuH, eé
3aBHCUMOCTH OT Pa3IHYHBIX (PAKTOPOB.
Karanus u xaranusaropsl

25

['oMoreHHsbIe ¥ reTeporeHHbIe peakuun

26

[IpakTnueckas padora Ne 1 mo Teme
"Biusiaue pasnuyHbIx (PaKkTOpoB Ha
CKOPOCTb XUMHYECKOU peakiuu"

27

OO6paTtumbie U HEOOpATUMBIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

28

[TpakTueckass pabora Ne 2 mo Teme
"BiusiHue pasnmuuHbIX  (AKTOpOB Ha
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DnexrponauTrueckas awuccoruanusa. CHiIbHbIC
U ciabble JIeKTPoauThl. CTeneHb

AUCCOoHaln

30

HNonnoe npoussenenne Bojbl. Cpena BOJHBIX
pactBopoB. Bomoponnsiii mokaszarens (pH)
pacTBopa

31

I'mpponmus coneit. Peaknuun, nporekaronivie B
pacTBOpax 3IEKTPOIUTOB

32

[TpakTrueckast padota Ne 3 o Teme
"XUMHUYECKUE PEAKIIUU B paCTBOpPAX
3IIEKTPOIUTOBR"




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pEaKIuu.

33 Baxxneiiire okuciuTean 1 BOCCTAHOBUTEIH

" MeTo/ 371eKTPOHHOTO (371€KTOHHO-HOHHOTO)
Oananca
DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB

35

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

o~ Cucrematuzanus U 00001IeHUE 3HAHUN TIO
Teme "XuMuueckue peakiuu'

39 KonTtponsHast pabora o Teme "Xumuaeckue
peakiuu"
[Tonoxxenne Hemeramnos B Ileproanueckon
cUCTeMe XuMHuueckux annemenTos /1. 1.

40 MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. duU3nUecKe CBONCTBA HEMETAIUIOB

m AmnnoTponusi HeMmeTauioB  (Ha  TpuUMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

42 Bomopon:  momydenme, — ¢usmyeckue U
XAMHUYECKHE CBOMCTBA. [ Mapuibl
["anoreHsl: HaX0XAEHNUE B IPUPOJIE, CIIOCOODI

43 MOJTy4eHus!, PU3NYECKUE U XUMUYECKHE

CBOMCTBA




["anoreHoBo1I0pOIbI. Baxueiiniue

44 KHUCJIOPOJICO/IEP)KAIIUE  COEIMHEHUS
raJIoreHoB
JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI

45 MOJTY4eHUS raJIOre€HOB. [Ipumenenue
rajoreHoOB U UX COCIMHEHU
[TpakTueckas pabota Ne 4. Permenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"asiorensr"
Kucnopoa: mabopatopHbie 1 IPOMBIILICHHBIC

47 CHOCOOBI OMyYeHUS, PUIUICCKUE U
XUMHYECKUe cBocTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

48 OKcubl U IEPOKCUABI

49 Pemenue 3amayu pa3auvyHBIX TUIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 MONy4eHus!, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbl

- Kucnopoacoaeprxariue COeTMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHI

53 [Ipaktruueckas pabora Ne 5. Pemienne

JKCHEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u

eé coequHeHus"




A30T: HaXOXJICHHE B IIPUPOJIE, CIOCOOBI

54 MOJTyuyeHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPU/IbI

- Kucnoponconepxaiue coeqMHEHHsI a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpuMeHeHue a30Ta U ero COeAMHEHUN.
A3oTHBIE yoOpeHus
®Docdop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

57 MoJTyueHusl, PU3NYECKUE U XUMHUYECKHE
cBorictBa. Dochuas u pochun

- Oxkcunel  docdopa, dochopcoaepxaine
kucinoTsl. Comu HochOopHOI KHCTOTHI

- [Tpumenenne dpocdopa u ero coeqMHEHUH.
®dochopubie ynoOpeHus
[Ipaktuueckass pabora Ne 6. Pemenue

60 AKCIIEPUMEHTAJIbHBIX 3a/1a4 1Mo TeMe "A30T U
dbocdop u ux coenuHeHus"
VYraoepon: — HaxoXAGHWE B MPHPOJIE,

61 aIIOTponHble Moaudukanyu; GU3NIecKue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcun yrunepoxa(ll), oxcun yraepona(lV),
yroJIbHAs KHCIIOTa U €€ CONH

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
KpeMmuuii: HaxoxieHue B MPUPOJIE, CIIOCOOBI

64 MONy4eHusl, PU3NYECKUE U XUMUUECKHE

CBOWCTBA




65

Oxcupn kpemuusa(1V), kpeMHUEBast KMCIIOTA,

CHJIMKAThI

[IpruMeHeHre KpEMHHUS M €r0 COSTMHEHUH.

66
Crekii0, €ro noyiyueHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB

68 Cucrematuzanus 1 0OOOIICHHE 3HAHUU IO
teme "Hemeramibr"

69 KontponbHas padota no teme "Hemeramibr"

20 AHaM3 pe3ylbTaTOB KOHTPOJIBHON PabOTHI,
KOPPEKIHsI OMUO0K
[Tonoxxenne meramnos B llepuoanueckon
CHCTEME XUMHYECKUX IIEMEHTOB.

1 Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

- O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[TpumeHeHre METaUIOB B OBITY U TEXHUKE

73 Cmnasbl MetansioB. Kopposust metanios

74 Pemenne 3a1a4d pa3nu4HbIX TUIOB
DNEKTPOXUMHUECKUN psAA  HaNpPsHKEHHUH

75 MeTaisioB. OOImue crmocoObl MOTYYeHUS

MCTAJIJIOB




76

OO6mas xapakTepucTuka MeTaiuioB | Arpynmsr
[leproanyueckoil CUCTEMbl XUMHYECKUX
37eMeHTOB. HaTpuii U Kanuii: nojgydeHue,
buznyecKkue 1 XuMHU4YecKre CBONCTBA,
MPUMEHEHHE TPOCTHIX BEIIECTB U UX
COCIMHEHUN

77

OO0m1as XxapakTepUCTUKA METAIIOB
lIArpynnsl [Tepuoandeckoit CUCTEMBI

XMMHYECKHX 3JIEMEHTOB. Maruuii u
KaJ'ILI.IPIfIZ IIOJIy4CHHEC, (bHSI/I‘IeCKI/Ie u
XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHHC
IMPOCTBIX BCHICCTB U UX COCI[I/IHGHI/Iﬁ

78

JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AmoMuHUI: IMOJIy4YCHHC, (I)I/ISI/I"ICCKI/IC )51
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

80

AM(I)OTepHBIe CBOMCTBA OKCHAA U THAPOKCHUAA
AIFOMHUHUA, THAPOKCOKOMIIJICKCHI AJIIOMUHUA,
HUX IPUMCHCHUC

81

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"MeTasisl ITIaBHBIX OArpyHn”




OO01mmast XxapaKTepUCTHKA METAIIIIOB TOOOYHBIX
noarpym (b-rpymm) [lepuoanueckoit

83 CHCTEMbl XMMUYECKHX 3JIEMEHTOB
Pu3nyeCcKue 1 XUMHUYECKUE CBOMCTBA XpoMa U

84 €ro COEIMHEHUM, UX IPUMEHEHHE
Baxwuelime coeiMHEHNs] MapraHia.

85 [lepmanranaT kanusi, €ro OKUCIUTEIbHbIE
CBOMCTBA
duznyeckue 1 XUMUYECKHE CBOMCTBA JKeJe3a

86 u ero coeauHenuil. [lonyyenue u npumMeHeHue
CIIABOB JKeJe3a

87 dusnueckue 1 XMMUYECKHEe CBOWCTBA MEIH U
e€ COeJMHEHNH, X IPUMEHEHNE
®u3nyecKue 1 XUMHYECKUE CBOMCTBA [IUHKA

88 U €r0 COEAMHEHUH, NX TPUMEHEHHUE.
I'MIpOKCOKOMITIIEKCHI IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue

89 HKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Mertaisl TOOOYHBIX oArpymm"

90 Pemenue 3a1a4 pa3muyHBIX THIIOB

o1 O06o0menrne U cucTeMaTU3aIMs U3y4EeHHOTO
Marepuaia rno reme "Metamibt"

92 KonTtponbHas padora no teme "MeTtasibr"




AHanu3 pe3yiabTaToB KOHTPOJIBHOWH DPalOTHI,

93 KOPPEKLHs OMUO0K
Ponp xumuu B o0ecrieueHUH yCTOWYMBOIO

94 pa3Butus yesnoBedecTBa. [ToHsTHE O HAYUYHBIX
METOJIaX UCCIIEI0BAaHUS BEILIECTB
Hayuneie ITPUHLIMIIBI OpraHu3aluu

o5 XUMHUYECKOI0 IPOU3BO/ICTBA.
ITpoMbInIeHHBIE CHocoObl  TMOJIyYeHUs
BaXHEHILNX BEILECTB

” XHUMHYECKOE  3arpsi3HEHUE  OKpYXKarouleu
CpEBl U €r0 MOCIEACTBUS

o7 XWUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpencTBa

0g Xumus nuuy. Ponbs xumuu B obecriedeHnn
MMUIIEBON OE30IIaCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa.
beiToBas xumus
XuMHS B CTpPOUTENBCTBE. BaxkHeimme

100 CTPOUTENIbHbIE M  KOHCTPYKLHOHHBIE
MaTepuabl

101 XUMHUS B CEIBCKOM XO3SIICTBE.
Opranuyeckre 1 MUHEpaJIbHbIE YA00peHUS

102 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110

TEMC




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Xumus. 10 knacc. YriuyOi€HHBIN YPOBEHD
Astopsr: O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnagkos

Xumus. 11 knacce. YrinyOnéHHbIH ypOBEHb
Astopsl: C. A. Cnaakos, U. I'. Octpoymos, O. C. I'abpuensn, A. H. JIEBkun

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Xumust. Yrinyonenasiid ypoBenb. 10- 11 kinacec. Meroanueckoe nocobue

Astopsr: O. C. I'abpuensu, U. I'. OctpoymoB,

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETH

WHTEPHET
[IOK

POII
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