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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy, TpedOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4yeOHOro mnpeamera «XHMHsS» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HW3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuyenue mpeamera, peanumzyeMoe B YCIOBUAX JIu(DPEepeHIIMPOBAHHOTO,
npoduibHOrO O0Oy4YeHHs, MPU3BAHO OOecHeunuTh 0011e00pa3oBaTeIbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUsl B OpraHu3auusax NpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJJHON U3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
NOAPOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIy4YeHHE NPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarOIIUXCsl CPEICTBAMH MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS UM TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0/I0B K (DOPMUPOBAHHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOYydYaroImuXxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYEHUST XUMUU:



e YCTaHABJIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COIEpKaHHUe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHUJOB
y4e0HO-II0O3HABATENbHbIX  ACMCTBHI  0Oydarolerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPEIyCMOTpeHa
IIPEEMCTBEHHOCTh € OOY4YE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelaelaMH YCTaHOBJIEHHOW MPOrpaMMOM MO  XHUMHHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH collep)kaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHU C HAMPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TosnoxeHusmu @OIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cuUCTEME
nuddepeHIUpoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pead3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  TMOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPEIHETr0 MpodecCHOHANIbHOIO
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPEAEIEHHBIA MPOhUITh
oOyueHusi, B TOM YHCIIE C IEePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopaszoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEeMbIM pPeE3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHUEe TMpeaMeTra «XUMUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHue 3aaay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUIM pallMOHATU3alUK y4eOHOTO Tpyla |
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YCHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cozepxkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EHMs IpeaMera olecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIU, paCCMATPUBAEMbBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEeMBl ~ XHMHUYECKUX  DJJEMEHTOB  0Oa3upyercssi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS SHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcss  (OpMHpOBaHHMEM  MpENCTaBICHUH 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUM ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIhii.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YYEHUS Ui KJIACCOB ONpeAenEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUH K oOIeld cucreme
MIPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMUSHUE CMEXHBIC MPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bIIoe
3HaueHHue OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTH 3aKOHOB M TEOPHI B XUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa JJIsI  KIACCOB  XMUMHUKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIy>)KAT OCHOBOW I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUSI, TUIIEBAPEHUSI.

B mnane ¢opmupoBaHMs OCHOB HayyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEAMETaMH, BXOJSAIIMMH B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipn u3ydyenuun ywyeOHOro mnpeaMera «XUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Xe, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero olmero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE H3Yy4YE€HHUs MpeAMeTa Mperoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTHYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
0o0ecreYeHnn paloOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl UYEJOBEKa, a TaKKe IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOIM cpefe;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX NPEICTABICHUM O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEaKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA 3KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOIb30BAaHUEM U  MepepabOTKOM
BEIIIECTB;

yriyOJieHue  TMPEeJCTaBICHUNM O  Hay4dHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJI1 TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYECKHX SBJICHHHA, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHECBHOM KHU3HHU.

B nmmaHe peanmm3anyu IEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro oO0IIero oOpa3oBaHUs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TaKUE LIEJIU U 334U, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TO3HABAEMOCTHU SIBJICHUN MPHUPOJIBDI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOoCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHON MpodecCHOHANBHON U O0IIECTBEHHOMN JIeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHNE yYMEHUH WM HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JAESITETbHOCTH.

OO6m1ee 4Kcio 4acoB, MPEAYCMOTPEHHBIX I U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
ypOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COETHUHEHHUIA.

DNEKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXHOCTM aToma YIJIEpoJia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpHAM3AMA AaTOMHBIX OpOUTaseil
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBsI3M (OOMEHHBIN W JOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX oOpOHUTanedl, G- U T-CBSA3M.
OnuHapHas, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COENMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenerHas. M3omepus. Bunabl wn30oMepuM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3(PPEKTHI B MOJIEKYJIAX OPTAaHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3PPEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonornueckue panpl. CucreMaruyeckast
HoMeHknaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUUYECKON XUMUMU.

DKCIEPUMEHTANbHBIE METOJbl HM3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUM
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEJICH MOJIEKY
OpTraHWYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, oOmias GopMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP°-
ruOpuIn3alsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JETUIPUPOBaHMS, LIUKIN3ALNK, INPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasienue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢hopmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMoyioruaeckuii psii aakeHoB, obOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTPyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Puznyeckue CBONCTBAa AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3AMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, NOJMMepu3auuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakliMi Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
coOMNpsiKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuau3anys aTOMHbIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XWMHUYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuili psifi apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OcH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKLUU 3aMEeleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWd NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKaJIOB, KapOOKCUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajioreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbII yroab u mpoAyKThl ero nepepadorku. CrnocoOsl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUM), PUGOPMUHT, MUPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKY PA3TMYHBIMU KJIaCCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakiun
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHOTpymmy. JlelicTBME Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIUPTOBOTO
pacTBopa miénoun. B3auMoJiecTBHE NUTAIOTCHAIKAHOB C MarHUE€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTraHUYECKUX COCIMHECHHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
n3ydeHue (U3MIECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBOJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeuMBaHUE OpPOMHON WIIU
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHMYECKUX BEIIECTBAX, IOJYYEHHE OHTUJIIECHA H
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMJeHHE ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  IUIaCTMAacC, KaydyKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHHs.

[IpenenpHbie OogHOATOMHBIE CcOUPTBHL. CTpoeHHME MOJIEKyNn (HAa HOpUMEpPE
METaHOJIa W J3TaHona). l'oMonorumueckuid psan, obmas QopMmyna, u3oMepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHbIE CBSI3M MEXAY MOJEKYyJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pEaKIMH 3aMEUICHUs, JAEeTUJIpaTallui, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PU3UIECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJCHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKHMH KHCIIOTaMH, KayeCTBEHHas peakKIMs Ha MHOT0aTOMHbIC
ciupthl. [IpencraBieHne o MeXaHW3ME PEaKIUid HYKICO(PUIHHOTO 3aMEIIeHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUST W NPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6enzonbHOTO sifpa. Puzmdeckue cBoicTBa (GeHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['OMOIOTHYECKUE PSIbl alIbJECTUI0B U KETOHOB, 00IIas
dbopmyna, uzomepuss ¥ HOMEHKIaTypa. DHU3MUECKHe CBOWCTBA albICTUIOB H
KETOHOB.  XUMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIMN HA albICTHIbI.
Crioco0Ob!I osTyueHusi ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALMU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJIEBAS,
AuHoNeH08as KUcaoTbl. CocoObl MOTYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psin, oOmas dopmyna, HU30MEpHUS U
HOMEHK/aTypa. PU3NYECKUE W XHUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, Gpu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIH3 B
KHUCIJION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukaius yrieBoaos (MOHO-, AU-
U nonucaxapunbl). MoHOcaxapuIbl: TJIIOKO3a, (PyKTO3a, Tajakro3a, pudo3a,
Je30Kcupr003a. OU3NYeCKUe CBOMCTBA W HaxOXXJIACHHE B mpupojie. DOTOCHHTES.
XUMHUUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETUIHON
IpyMIl, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuasl: caxaposa, MajlbTO3a U
JaKkTo3a. BoccTaHaBnMBaKOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasbl. [ uaponus
nucaxapunoB. Haxoxnenue B mpupose u npumeHnenue. [lomucaxapuabl: Kpaxmall,
MNIMKOTeH W 1eunono3a. CTpoeHne MaKpOMOJIeKYJl Kpaxmania, TJIMKOTeHa U
HEeJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: THAPOJIU3, KaYeCTBEHHAsl PEaklHs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IMOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
denomns», «KapbonoBsie kucnoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:xaniue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOM3BOJHbIE amMMuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoMAaTHYECKHE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiieKkys, oOumas (opmyia, U30MepuUsi, HOMEHKIATypa U (PU3HUECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHMHOB C a30THUCTOM KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb aMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OcOOEHHOCTH
XMMHUYECKUX CBOMCTB aHWiIuHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CnocoObl
NOJly4YEeHUs U TPUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHunmHa U3
HUTPOOEH30a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, ajJaHuH. @DU3Wyeckue CBOMCTBA AMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT Kak aM(pOTEpHBIX OpPTraHUYECKUX
COCMHEHHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupogHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XUMHYECKHE CBONCTBa OEJIKOB: THAPOJIU3, JACHATypauus,
KauyeCTBEHHbBIE PEAKIIMH Ha OEIKU.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJE, JEHATypalus OEJIKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHHWE OKCIEPUMEHTAIbHbIX 33Jad [0 TeMaM
«A3oTcolepKallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy IsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMOopa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxaenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  [JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiMy W/UIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENeNIeHuEe JOJM BBIXOJAa MPOJAYKTa PEaKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKONW XUMHUH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK U TOHSITUH, MPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEJIUYWHBI, C€IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPOMHBIA U TeTepOTPO(PHBIA TUIT MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBI, HYKICHHOBBIC KHCIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUE€CKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISAM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, DJIEKTPOHHBIC KOH(UTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3pb NEPUOAMYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpylnmaM MW [epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XyUMHYeCcKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJnHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBsa3u. BonopongHas CBA3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucrnepcHepix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEJbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYAaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble MW Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaIU3aTOpa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, M3YUYEHUE BIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOMW PpEAKIMU ¢ TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TorIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCJIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QHU3UUecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, crnocoObl MOMydeHUs, (GU3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHbIE MOJIUDPHUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPA30BAaHHBIX YTJIEPOIOM, U €TO
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnit. CTeks0, ero moJiydyeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoii cCUCTEME XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHMe MeTalioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN PsJl  HanpsokeHuid  MeTamwioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUs, MMUPOMETAIUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucteMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u xkammii: mnomydyenue, ¢Qusnueckue u
XUMHUUYECKUE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. Marnuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IPOCTBIX BEIIECTB U HUX COECIAUHEHUM.
JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €r0 CILIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, ¢GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUICKCHI ITMHKA. [IpuMenenune
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBHE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICMCTBUE LIMHKA M jKejie3a C pacTBOPAMH KHCIOT U
1Ie04Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOUYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (hochop U MX COECTUHEHUD,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAy4yHbIX METOJIaX TIO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHu3aIlud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHBIE CTTOCOOBI TTOIYYeHUSI METAJUIOB |
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOUIEH CpPENbl U €r0 MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH 3HEPreTUUECKO 0€30MacCHOCTH.

XumMus H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM XO03siicTBe. OpraHndecKkrie 1 MUHEPaIbHBIC yI0OPECHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakiuu, eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C OINpeAeIEHHOU
MacCcoBOM JoJield pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM UM MOJISIPHOM
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJU BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH
HEOpPraHU4YeCKOW XUMUH B 11 Kjacce OCyIIeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, IPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KIacCHU(PUKAILNS, MEPUOAUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TIPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPTEeTHUECKUI YPOBEHD,
BEII[ECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, WACAIbHBIA a3,
bu3nUecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbI€, TOTLIIMBO,
pecypcehl.

TexHOoMOTHs: XUMHUYECKas] TPOMBIIIICHHOCTh, METAJLUTyprHUs, CTPOUTCIbHBIC
MaTepualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dapmarneBTHUYECKAS MPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHUYECKHUX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHETO
o0mmero oO0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOyYalONIMMHUCS POCCUICKON TpakKJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4We
MIPaBOCO3HAHUS, IKOJIOTHYECKON KyIbTYPhI; CHOCOOHOCTh CTaBUTH I[EJIH U CTPOUTH
YKU3HCHHbIC TIJTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
O0Oy4JaronMxcs B MPOLECCE peATU3aAMK 00pa30BaTENbHON AEATENHHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEM,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOILIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUS XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQOpMaALMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHHWE M IOCTYIKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIEICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

COOJIO/IeHUsT TIpaBWiI O€30MacHOro oOpalieHusi C BEHIECTBAaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W JpYruX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU LEIECO00Pa3HOT0 OTHOILIEHUS K MNPUPOJAE KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX MpOoOJieM, BIMSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;



OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUNH XUMHUHU IS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0O 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPaKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npecTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJbl U YeJIOBEKa, B
MO3HAHWU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJH B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PELIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHUYECKH KOMGMOPTHOM KU3HU Ka)JA0ro 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKPY’KaIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUSA JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENIbCKOM eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJy4EHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax nmpodeccuoHanbHOU
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIOIIHNe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), o0ecrieunBarOIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD o0yyJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBare/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrH4YecKHe JeCTBUS:

CaMOCTOATENLHO  (QOpMYyJNIHpPOBAaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMHU HEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH MX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKWE PACCYXXJEeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, TIPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakluy — MpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSTh HAa3BaHHbIE MOJEIJIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPAaBHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIBTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKHX 3a/Jad, MPUMEHEHUIO0 pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX UH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COAEpPKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (OpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa mpu pabore ¢
XUMHUYECKOM HMHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[8.€MOP1 TEMBI B XO0J€ AUAI0ra /o
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH MPH BBHIMOJTHEHUN
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJIAHUPOBATh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEILHOCTh, ONpeAcisia €€ LeJd M 3adayd, KOHTPOJHMPOBaTh U 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh NpeIaraéMblid airoputM ACHCTBUN NpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIYUCHHS HOBBIX 3HAHUN O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIAITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMbl [0 XMMUU HA YIiIyOnEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CEU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUN
10 OCBOEHHIO, MHTEPIPETAMU U NMPeoOpa30BaHUIO 3HAHUM, BUIBI ACSITEILHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM [PEAMETHBIE PE3YyJbTaThl IPEACTABICHBl [0 TOJaM
U3YUYECHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM YKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX VCTOYHUKOB SHEPIUH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpallIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyecKkas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COECIWHEHMS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH J[. . MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS OJHEPrUM TPU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIUe B OCHOBE
NOHMMAaHHUS MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMPEACTaBICHUS
O MEXaHW3Max XHUMHUYECKHX pEeaklud, TEPMOIMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! 1 u Il pona);
(dakToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M NPAKTHUECKOH
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHbIX  OPHUHIMIAX  XHUMHUYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIINE MOHATUS MpPHU
OIKMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHHUSI XMMHUECKUX PEAKIMHA M PACKPHIBATH MX CYIIHOCTB:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUII;



W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE Ha3BaHUS JJIA OTIEIbHBIX
MpPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MATbMUTHHOBAS KUCIIOTHI,
TJIMIAH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBS3b, OG- W T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bBytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IMpUMepax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHHHA OT
KpPaTHOCTH M THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUIECKOE IPUMECHEHHUE TIPOAYKTOB IepepabOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUS CUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS TPUMEHSTH 3TH 3HAHMUSI,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

C()OPMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XMMUUYECKUX 3HAHUU C
MNOHATUSAMU MU TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0oJee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS 0 OPraHMYECKOW XUMHH JJisi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: MPOBOJUTH PAcCU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUID XUMHUYECKON
(GopMyJibl BelleCTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHI1: POTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUS  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c()OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITEJIbHO IJIAaHUPOBATH U IMPOBOJAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEaKIMHM YIJIEBOJOPOAOB pPa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE 3KCIEPUMEHTATbHBIX
3a/lady 1O pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpamlieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUyHOU (popme
PE3yNbTaThl IKCIIEPUMEHTA, AHATTU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MPaBHJIa KOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JE€ATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAOIIEH
MIPUPOTHOM CPEbl U JOCTHXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTh TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUM: OCYUIECTBIIATH II€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHuvecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECTICYCHUH YCTONYMBOTO
pa3BUTHSI, B pEHICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKOM M IHILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJIUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHHH PAllMOHAJIBLHOIO MPUPOJIOIOJIb30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PECHHUS W OOMIEeW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIIfe TMOHATUS — XUMUYECKHUH »JJIEMEHT, aToM, SJIpO aroMa,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHas, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJIHAs),
KpUCTATMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOILMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON PEaKIMi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUYECKON TUCCOLMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAaICHUs] SHEPTUM MPU XUMUUYECKHUX PEaKIUIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJHMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUSI, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJACHUSI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHMsS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYUYCHHUHM U O€30macHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUINE TMOHATUS MPU
OTNMCAaHUW HEOPTraHUYECKHUX BEIIECTB U UX MPEBPaIICHUIM;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTtaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUHl XMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbele Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBAJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEGHTHOW CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(D(EeKTy peakuuu, U3MEHEHHIO
CTEIIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BIOMpAaTh OCHOBAHUS U KPUTEPUU JUIsl Kiaccu(uKaiuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOIO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHMW», «IHEPIETUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPTeTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coenquHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEUIECTB  PA3JIMYHBIX  KJIAcCOB,  ITOATBEPXKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKPBIBATh CYUIHOCTb: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa30BaHusl (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEakUuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peakIMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHCIOTHI, aMMHaKa,
oOIIMe Hay4yHbIE MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHUS HEOPraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIOJIB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NpPUPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHMUE,
IKCMIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATH 3TH 3HAHUS TPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KU3HU;

C()OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MOHSATUSMHU WU TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0os1ee 0OCO3HAHHOTO TTOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHI: C HCIHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakliy; 3HA4Y€HHUS BOAOPOJHOIO MOKa3aTesisl pacTBOPOB KHUCIOT M HIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWNKATOPOB, W3YYCHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramis») ¢
COOJII0/IEHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHBIM
obopynoBaHueM, (GopMyJIUpoOBaTh I€Jb MCCIEAOBAHUS, TMPEJICTABIATH B
pasznu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOII0OIaTh MpaBuUja MOJIb30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpallleHHus C BelIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENbHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIICCTBIISITh I€JICHANIPABICHHBIA TTONUCK
XUMUYECKON MH(OPMAITUHN B PA3INYHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nuHpopManuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a1auei.
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b K
3.1 Cruptel. ®enon 11 1 nommorexa 110

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBbie KUCTOThI. ClI0KHBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cuicteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubmorexa LHOK
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMHH, [IPEICTABIICHUE O
1 https://m.edsoo.ru/2368dbc3
MHOT000pa3uu OPraHuYEeCKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE U BO30YKIEHHOE
yrIep ( R 1 https://m.edsoo.ru/bd893ad5
cocrosiHus). BanenTtHsie
BO3MO’KHOCTH aToMa yriiepojaa
XuUMH4YecKasi CBA3b B OPraHUUECKHUX
COEAMHEHUSX. MexaHu3Mbl
5 1 https://m.edsoo.ru/b5b7988a
00pa3oBaHMs KOBAJECHTHOU CBSI3H,
croco0bl pa3peIBa CBsA3EH
Teopus cTpoeHUST OPraHUIECKUX
. 1 https://m.edsoo.ru/d7378a4c
coennHeHnit A. M. byrieposa
Buabl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE
1 https://m.edsoo.ru/cae3f437
3¢ eKTH B MOJIEKYyIaX OPTaHHYECKUX
COEMHEHMI
[IpencraBienue o K1acCUPUKAIUN U
CHCTeMaTH4YeCKasl HOMEHKJIaTypa 1 https://m.edsoo.ru/8d4ad178

(IUPAC) oprann4eckux BeIECTB




Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

https://m.edsoo.ru/ecddc12e

https://m.edsoo.ru/a5f718a6

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATypa U
H30MEpHsi, SIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/e3a8faff

10

11

12

13

dusznueckue 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHOB B IPUPOJIE.
CriocoObl 1osTyuyeHus: ¥ IpUMEHEHUE
aJIKaHOB

[uknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYISIPHOM
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
110 MacCCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIINX B €r0 COCTAaB.
Cucremarusanusa 1 0000IIeHne
3HAHUH I10 TEME

https://m.edsoo.ru/4d74c161

https://m.edsoo.ru/a952cb7b

https://m.edsoo.ru/2a44t6d6

https://m.edsoo.ru/65d19a58

14

ATKEHBI: TOMOJIOTUYECKHH PsI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE

https://m.edsoo.ru/f2cb3f4f




15

cTtpoeHue MoseKkysl. CTpyKTypHas U
LUC-TPaHC-U30MEPHS AIIKEHOB
duszndyeckre ¥ XMMUUECKHE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

https://m.edsoo.ru/3344bc86

16

17

18

19

CriocoObl osTy4eHHs 1 IPUMEHEHNE
AJIKCHOB

[IpakTuueckas padora Ne 1 mo Teme
"[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIeIIeHUE MOJIEKYIISIPHOM
(bOopMyIIbl OPraHuYecKOro BEIECTBA

AnKaHeHBl: CONPSKEHHBIE,
M30JIMPOBAHHbBIE, KyMYJIMPOBAHHBIE.
Oco6eHHOCTH HIIEKTPOHHOTO
CTPOEHUs

https://m.edsoo.ru/7fcf418c

https://m.edsoo.ru/579¢874d

https://m.edsoo.ru/61adef6e

https://m.edsoo.ru/98c2elcf

20

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

https://m.edsoo.ru/ccd8de92

21

22

23

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
aIIKaIneHOB

AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
obrmrast popmysa, HOMEHKIATYpA,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI, (PU3UIECKUE
CBOMCTBA

XUMHNYECKHE CBOMCTBA aJJKUHOB

https://m.edsoo.ru/2fdaca94

https://m.edsoo.ru/b8a7aeb4

https://m.edsoo.ru/4d288c7f

24

KauecTBeHHBIE peakliK HA TPOMHYIO
CBA3b

https://m.edsoo.ru/8c624d76




25

26

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE
AIKWHOB

Pemenue 3anay: pacy€rsl mo
YpaBHEHHUIO XUMUYECKON peaKkIuu

https://m.edsoo.ru/d91efa6f

https://m.edsoo.ru/3311536¢

27

28

29

30

Cucremaruzanus u 00001IeHe
3HAHUH 10 TEME

ApEHBI: TOMOJIOTHYECKUH psifl, 001Iast
dbopMyIia, HOMEHKJIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI OeH307a 1
TOJTyoJIa, UX (PU3UUECKUE CBOICTBA

XHUMHUYECKHE CBOMCTBA ApCHOB:
pCaKkuuu 3aMCIICHUA

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIu NPUCOECTUHEHNUSI, OKUCIIEHUE
TOMOJIOTOB OeH301a

https://m.edsoo.ru/caad3dc2

https://m.edsoo.ru/bd74874f

https://m.edsoo.ru/al481eeb

https://m.edsoo.ru/475ecb63

31

Oco00EHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

https://m.edsoo.ru/3a398431

32

33

34

Pemenne pacu€THeIX 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHMYECKOTO BEIIECTBA
CriocoObl osTyyeHHs U IPUMEHEHUE
apeHOB

I'eneTnyeckas CBsI3b MCXKIY
pa3IMYHBIMU KJ1accaMu
YIII€BOJOPOIOB

https://m.edsoo.ru/ee25a78b

https://m.edsoo.ru/17b1c8d9

https://m.edsoo.ru/12a2861c

35

PacuéTel no ypaBHEHUSIM XUMHUYECKHUX
peakuuii. CucremaTusanus u

https://m.edsoo.ru/442986¢cc




36

000011IeHNE 3HAHUH I10 TEME

IIpuponnsii ras. [lomytHeie
He(TsIHBIC Ta3bI

https://m.edsoo.ru/e234f8be

37

38

39

KameHHbIi1 yroips 1 IpOLyKThl €ro
nepepadboTKu

Hedtp 1 ciocoOs €€ nepepaboTKy.
[IpumeHeHue mpoayKTOB MepepadoTKu
HepTH

I'enetnueckas CBS3b MEKAY
Pa3IUYHBIMH KJ1accaMu
yTIIEBOJIOPOIOB

https://m.edsoo.ru/2144ba22

https://m.edsoo.ru/e251538d

https://m.edsoo.ru/bf1e4b96

40

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: AIEKTPOHHOE
CTPOEHHE; pEaKLIUU 3aMELICHUS
rajoreHa

https://m.edsoo.ru/c5f79¢25

41

JeiicTBue 1menouei Ha
FaJIOFeHHpOI/ISBOJIHBIG.
BzaumopeiicTBre quTaJoreHaIKaHoB C
MarHveM U [UHKOM

https://m.edsoo.ru/e554b8e6

42

43

44

Cucrematuzanusa 1 0000IIeHne
3HaHUM 1Mo pazaeny "YrieBoaopoas"

KonrtponsHas pabora o teme
"Yranesonopoast"

[IpenensHBIE OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psif, oOrmast
¢bopmya, CTpOEHHE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue

https://m.edsoo.ru/3b144da2

https://m.edsoo.ru/9¢237{51

https://m.edsoo.ru/bb16ae5d




CBOICTBa

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

45 https://m.edsoo.ru/6f18427a
OJIHOATOMHBIX CIIHUPTOB
CriocoObI MOJTy4eHUsl U IPUMEHEHUE

46 v P https://m.edsoo.ru/fe897d79
OJTHOATOMHBIX CITHPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U

47 n30Mepusi, 0COOCHHOCTH (HPU3UICCKUX https://m.edsoo.ru/da3f9731
Y XMMHYECKHUX CBOWCTB
MHoOroaToMHbIE€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIUIEPUH, UX https://m.edsoo.ru/76bb7ddd
¢bu3nyeckrue 1 XuMHUYEeCKHe CBOMNCTBA
CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE

49 https://m.edsoo.ru/784b2d18
MHOTOQTOMHBIX CITUPTOB
@DeHo: CTPOCHUE MOJIEKYIIBI,

50 (dbuszmveckue cBoicTBa. TOKCUYHOCTh https://m.edsoo.ru/e9277e91
(dbenomna

51 Xumuueckue cBoicTBa (henona https://m.eds00.ru/2978c8c9
CriocoObl MosTyueHus: ¥ IpUMEHEHUe

52 https://m.edsoo.ru/8d59bca2
dbenomna
ITpakTryeckas pabora Ne 2. Pemenue

53 OKCIIEPUMEHTAJIBHBIX 3314 I10 TEME https://m.edsoo.ru/2897db64
"CnupTsl 1 (peHoIb"
CucremaTu3aius 1 0000IIeHNE

54 . https://m.edsoo.ru/2¢4519dd
3HAHUU TIO TeMe
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHUE KapOOHHMIIBHOM TPYTIIIHI;

55 P P Py https://m.edsoo.ru/b4bd24f3

TOMOJIOTHUECKHUE PSbI, 001Iast
bopmyna, n3oMepHs 1 HOMEHKJIATypa




56

57

ATbIeruIpl ¥ KeTOHBI: (PU3HYECKUE
CBOMCTBA; peaKIK MPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHHUS U KAQYECCTBCHHBIC
pE€aKkuuu aJIbACTua0B U KETOHOB

https://m.edsoo.ru/88a62b8&f

https://m.edsoo.ru/73b6c¢718

58

59

60

61

CriocoObI MOJTy4eHUs AJTbICTHIOB U
KETOHOB

OAHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KHCJIOThI, 0COOCHHOCTH
CTPOCHHS KX MOJICKYJT

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHE
CBOICTBa

XUMHYECKHE CBOMCTBA ITPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/4f1f8b59

https://m.edsoo.ru/5f151b21

https://m.edsoo.ru/26eal7bb

https://m.edsoo.ru/d1a72f6¢

62

63

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

OcoOEHHOCTH CBOWCTB:
HeMpeIeIbHBIX U aPOMaTHYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeH BHICIIMX KaPOOHOBBIX
KHCJIOT

https://m.edsoo.ru/45dd781e

https://m.edsoo.ru/55bec935

64

65

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObl osTyyeHHs U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/b38d6124

https://m.edsoo.ru/d9bcd1b5

66

CrnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUT

https://m.edsoo.ru/26d8c26a




67

psn, obmmas hopmysa, H30MEpHs U
HOMEHKJIaTypa

du3nYeCcKre U XMMUYECKUE CBOMCTBA
a¢upoB

https://m.edsoo.ru/582cedcc

68

Pemenne pacu€THbIX 3a1a4: 10
YPABHEHUIO XUMUUYECKOU PEaKLIUK, Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOro BEIIeCTBa

https://m.edsoo.ru/23219d57

69

[IpaxTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE

s¢upsr”

https://m.edsoo.ru/bd359e4c

70

71

72

XKupsr: crpoenne, pundeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB,
COZIepIKaIlX OCTATKU HEMPEeAETbHBIX
KUPHBIX KUCIOT. JKUpHI B mpupoze

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.
[ToHsITHE O CHHTETUYECKUX MOIOIIUX
cpenctax (CMC)

https://m.edsoo.ru/7b93b15¢c

https://m.edsoo.ru/b921d82b

https://m.edsoo.ru/bcec45f7

73

['eneTnveckas CBSI3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAITIUX OPTaHUIECKHIX
BEILIECTB

https://m.edsoo.ru/bacedf53

74

75

PacuéTel o ypaBHEHUSIM XUMHUYECKHAX
peakuuii

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/8f5cd5f8

https://m.edsoo.ru/3336fbff




76

77

OO6m1ast XxapakTepucTHUKa YIJIEBOJIOB U
KJIacCU(UKALIUS YTICBOIOB (MOHO-,
JTU- U TIOJTUCaXapU/Ibl)

Mounocaxapubl: huznueckue
CBOMCTBA U HAXOXJICHUE B IPUPOJIE

https://m.edsoo.ru/458fb977

https://m.edsoo.ru/496cfdf4

78

IIpuMeHeHue K036l €€ 3HaYeHUE B
KU3ZHENEATEIIBHOCTU OpraHu3Ma

https://m.edsoo.ru/a4b3ed9d

79

80

81

Jucaxapuibl: caxapo3a, MalbT03a U
nakro3a. Haxoxnenue B npupone u
[IPUMEHEHHE UCaXapuI0B
[Tonmucaxapupl: cTpoeHue

MaKpOMOJICKYII, (1)I/I3I/I‘leCKI/Ie n
XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

[TousiTue 00 HNCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/48f213dc

https://m.edsoo.ru/1e4479cc

https://m.edsoo.ru/6178c2d7

82

Pemenne pacueTHbIX 3a1a4 Ha
OIIpEEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuuu OT TEOPETUYECKH
BO3MOKHOI'O

https://m.edsoo.ru/5cbec922

83

84

85

Cucremaruzamus 1 00001eHe
3HAHUM MO pazaeny

KonrtponsHas pabora o teme
"Kucnoponcoaep:xaiue
OpraHN4YeCKHUE COCTUHEHUS"

AMUHBL: KJIaccu(pUKaIys, CTPOCHNE
MoJIeKyJ1, oOmiast hopmyia, usomepus,
HOMEHKJIaTypa U (pusnueckue
CBOMCTBA

https://m.edsoo.ru/22ef4cd5

https://m.edsoo.ru/4bce75f5

https://m.edsoo.ru/264c457¢




86

87

XUMHYECKHAE CBOMCTBA
anmn(aTUIecKuX aMHHOB

AnnnuH: CTPOCHUE aHUJIMHA,
0COOCHHOCTH XHUMUYECKUX CBOMCTB
adHWJINHAa

https://m.edsoo.ru/cf136751

https://m.edsoo.ru/8444e692

88

CriocoObI MOJTy4eHUs U IPUMEHEHUE
anmn(aTuyecKuXx aMHHOB

https://m.edsoo.ru/13a4f7bf

&9

90

91

92

AMMHOKHCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, pusnyecKre CBOMCTRA.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKUE CBOMCTBA AaMUHOKHCIIOT,
ux OMOJIOTUYECKOE 3HAYEHUE
aMUHOKUCIIOT. CHHTE3 U THAPOITHU3
TIETITU]IOB

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://m.edso00.ru/85448565

https://m.edsoo.ru/beaffefe

https://m.edsoo.ru/69658fcd

https://m.edsoo.ru/bf1db66d

93

94

95

A3oTtcoaepikaiiue
reTCPOUUKINICCKHUE COCAUHCHU.
HyxnenHoBbIE KHCTOTHI: COCTaB,
CTpOEeHHE U OMOJoTHYECKasl poJib

IIpakTuyeckas pabora Ne 4. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe
"A30TCcoaepKalre OpraHnYeCcKHe
COECIMHEHUS "

ITpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeEME

https://m.edsoo.ru/b5dadfa3

https://m.edsoo.ru/cfcd234b

https://m.edsoo.ru/e7ba8f7c




"Pacnio3zHaBaHre OpraHUYECKUX
coeqrHeHnn"

KonTponbhas pabota no teme
96 "A30TCcoaepKale OpraHnyeCcKhe 1 1 https://m.edsoo.ru/c227969f

coenuHeHus"

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U

97 1 https://m.edsoo.ru/649¢e1dcf

MCTOAbI UX CUHTC3a —
noJIMMEepu3anus U MMOJUKOHACHCAIIHUA

ITmacTMaccel. YTunuzanusa u
98 H 1 hitps://m.edsoo.ru/312f65¢1
nepepaboTKa IIacTuka

DnacToMepbl: HaTypaJbHbBIN

99 1 https://m.edsoo.ru/4a99d43b

CUHTCTUYCCKUC KaYUYyKHU. Pe3una

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC, CHUHTCTUYCCKUC.
HOJ'II/IMepBI CriIenuaJIbHOIro
Ha3Ha4YCHUA

100 1 https://m.edsoo.ru/a74a71a4

[IpakTnueckas padora Ne 6. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacrio3HaBaHHe IIacTMacc 1
BOJIOKOH"

101 1 1 https://m.edsoo.ru/92e¢al 88¢

O06001IeHNe U CUCTEMATU3AIIHS
102 HW3Y4YEHHOTO MaTepualia 1o TeMe 1 https://m.edsoo.ru/alb292aa

"BbICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 6




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 https://m.edsoo.ru/caflc16b
XUMUYECKUH 3JIEMEHT. M30TOmbI
CtpoeHue IeKTPOHHBIX 000JI0UeK

2 P P 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBAHTOBBIC YHCIIA
Knaccudukamus xumMuaeckux

3 ¢ 1 https://m.edsoo.ru/af88fe32
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI)
Pacnipenenenue 3nekTpoHOB 11O

4 P P 1 https://m.edsoo.ru/36e13bce
aTOMHBIM OpOUTaISIM
DneKTpOHHbIE KOH(UTYpAIH aTOMOB

5 3JIEMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru/b85bb82b
BO30YXIEHHOM COCTOSTHUU
DJIEeKTPOHHBIE KOHPUTYpalIK HOHOB.

6 P Puryp 1 https://m.edsoo.ru/5786f6e7
DIEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX

7 anemeHTOB /I. . Menaeneena, CBsI3b C 1 https://m.edso0o.ru/3a9976d5
COBPEMEHHOM TeopHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX

8 pasy 1 https://m.edsoo.ru/fa31cf53

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM




10

11

CucreMaruzanys 1 0000IIeHE 3HAHUI
110 TEME

Bunnr xumnueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b.
MexMOJIeKyIISIpHbIE B3AMMOICHCTBUS

BaneHTHOCTD U BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJ C X
reOMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/52866a7d

https://m.edsoo.ru/1d1c¢3643

https://m.edsoo.ru/d593ddas

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

https://m.edsoo.ru/e968344f

13

14

15

16

BemectBa MoOneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOUIOUIHBIX
pacTBopax

WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BhIpayKE€HUS! KOHIIEHTPAIUU
pacTBOpOB

https://m.edsoo.ru/1d139bed

https://m.edsoo.ru/c59d2e79

https://m.edsoo.ru/273d1e55

https://m.edsoo.ru/8236ad69

17

Pemenue 3amau ¢ ucnosnb30BaHUEM
HOHATHH ""MaccoBas JI0JIA
pacTBOpEHHOTO BeriecTBa", "MoIsIpHas

KOHIIeHTpauus"

https://m.edsoo.ru/9ecab773




18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

CucreMaruzanys 1 0000IeHNE 3HAHUI
10 TEME

https://m.edsoo.ru/eaf9863f

https://m.edsoo.ru/d82a2f76

20

Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena", "CTpoeHue BeliecTBa.
MHoroob6pa3ue BemiecTs"

https://m.edsoo.ru/6¢f9fdb3

21

22

Knaccuukanus XuMHUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALCHNS SHEPTUH IIPU
XUMHUYECKHUX PEAKIHAX

TennoBsie A3 HeKTh XUMUYECKUX

peakuuil. TepMoxumuyeckue
ypaBHEHUSA

https://m.edsoo.ru/f62a22ad

https://m.edsoo.ru/8b9db2e4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSAM

https://m.edsoo.ru/e2c955b3

24

25

CKOpOCTh XMMHUYECKOU peaKkinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanu3atopsl

I'oMoreHHBIC U T CTCPOIrCHHBIC pCAKIITNHN

https://m.edsoo.ru/64117bbf

https://m.edsoo.ru/d45fadd6

26

[IpakTuueckas pabora Ne 1 mo Teme
"Bnustaue pa3nudHbIX GaKTOpOB HA

https://m.edsoo.ru/5ded398c




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

27 https://m.edsoo.ru/555edb18
XUMUYECKOE paBHOBECHE
[IpakTuyeckas padora Ne 2 o Teme

28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha https://m.edsoo.ru/13226491
10JIO)KEHHE XMMHUYECKOTO paBHOBECHS"
DNEKTPOIUTUYECKAS AUCCOIUAITHS.

29 CunbHble U cl1adble 3JIEKTPOJIUTHI. https://m.edsoo.ru/76fb45e2
Crenens aucconyanuu
Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIi https://m.edsoo.ru/al11lacf9
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,

31 IIPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/2a7dcfbs
3IEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XUMHYECKHE PEAKIINU B PACTBOPAX https://m.edsoo.ru/b7cb6f85
3IEKTPOJIUTOB"
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE

33 peakuuu. BaxxHeime oKUCIUTENU U https://m.edsoo.ru/61aaec94
BOCCTaHOBUTENH
Meroa 31eKTpPOHHOTO (3JIEKTOHHO-

34 https://m.edsoo.ru/b31144a9
HMOHHOT0) O6anmaHca

35 IICKTPOIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/8ba9572¢
BELIECTB

36 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/dc48b633

37 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/aa826296

38 CucreMmaruzanys 1 0000IIeHEe 3HAHNUI https://m.edsoo.ru/d164{8ad




39

1o teme "Xumuyeckue peakiuu"

KonrponsHas pabora o teme
"Xumuueckue peakiuu"

https://m.edsoo.ru/c12142fc

40

ITosio)xeHrE HEMETAIJIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. . Menjeneena u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkre CBOMCTBAa HEMETAIIIOB

https://m.edsoo.ru/a7ebbb1f

41

42

43

AnoTponusi HEMETaUIOB (Ha IpUMEpe
KHCIIOpoJ1a, cephl, hocdopa u
yriaepoaa)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'nipuIbl

I'anmorensl: HaXOXASCHUE B npupozae,
CITOCOOBI MMOJIy4YCHHU, (I)I/ISI/I‘IGCKI/IC n
XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/eb971ef8

https://m.edsoo.ru/655f1 cdf

https://m.edsoo.ru/dblacea5

44

l'anorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COCTMHEHMS
rajJjoreHoB

https://m.edsoo.ru/9b4fc73f

45

JlaGopaTopHble U TPOMBIIIICHHBIE
CIOCOOBI MOTYYEHHUSI TaJIOTEHOB.
[IpumeHeHne raJioreHoB U ux
COETMHEHUN

https://m.edsoo.ru/a2ed2bdb

46

47

[IpakTueckas padbora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"T"anorensr"

Kucnopoa: nabopatopHbie u
MIPOMBIIIICHHBIE CITOCOOBI MOTyYCHHUS,

https://m.edsoo.ru/d93b1d89

https://m.edsoo.ru/a3d16caa




48

(bI/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA.

O30H. [IpumeHeHue KUCI0poia U 030HA

OKcuIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/45ec83ee

49

50

51

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJICHHE B TIPUPO/IE,
CrocoOBI MoydeHus, Pu3nyeckue u
XHUMHYECKHE CBOWCTBA

CepoBoniopo, cymbhuabt

https://m.edsoo.ru/ffe41cbd

https://m.edsoo.ru/78367ba8

https://m.edsoo.ru/13ff4c21

52

53

54

Kucnopoaconaepkaiue coeTiuHEHHs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaXx0XKJIeHUE B IPUPOJIE,
CocoObI NOTY4YEHHUs, PU3NUECKUE U
XUMHYECKHE CBOMCTBA. AMMMAK,
HUTPUBI

https://m.edsoo.ru/b27b9278

https://m.edsoo.ru/5552ac35

https://m.edsoo.ru/a95e22a2

55

Kucnopoaconepxamme coefuHeHHUS
azora. OcoOEHHOCTH CBOIMCTB a30THOH
KHUCJIOTEI

https://m.edsoo.ru/f4142634

56

57

58

[IpumeneHue a30Ta U €ro COCTMHEHUM.
A30THBIE y10OpEeHUS

dochop: HaXOKIEHHE B IPUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XuMu4eckue cBorcTBa. Dochusl u
bochun

Oxcunst hocdopa,

https://m.edsoo.ru/b2896¢f4

https://m.edsoo.ru/4316a825

https://m.edsoo.ru/el 1f5fa6




dhochopcoaepxkamue kKucioTel. Conun
dhocopHOIi KHCTOTHI

[Ipumenenue dpochopa u ero

59 . https://m.edsoo.ru/86d97a4b
coenunenuii. DochopHbie ynoopeHus
[TpakTuyeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 337124 110 TEME https://m.edsoo.ru/a53d8319
"A30T u pochop u ux coenuHeHH"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 QJIIOTPONHbIE MOAU(DUKALNHY; ) https://m.edsoo.ru/c442fd17
(du3nUYecCKre U XUMUYIECKUE CBOKCTBA,
MIPUMCHCHUE
Oxcun yrnepona(Il), oxcup

62 yriepona(IV), yronbnast kuciaora u eé https://m.edsoo.ru/31dbefaa
cou

63 Pemenue 3anay pa3nn4HbIX TUIIOB https://m.edsoo.ru/3f842¢3f
Kpemuuii: Hax0kI€HUE B IPUPOJIE,

64 CIoCcOOBI MOyYeHus, Pu3nyeckue u https://m.edso0.ru/66354c8a
XMMHYECKHUE CBOMCTBA

65 Oxen ipemnna(IV), ipemnesas https://m.edsoo.ru/4d49ca68
KHCIIOTA, CHITUKATHI
[IpumeHeHne KpeMHUS U €T

66 coenuHenuil. CTEKIo, ero nojayyeHue, https://m.eds00.ru/619¢5¢8¢
BUJIBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/12e4213b
CucremaTu3aius 1 0000IIeHNEe 3HAHUT

68 https://m.edsoo.ru/f2aa73ee
o teme "Hemeramibr"

69 Kontpostbias pagota 1o Teme https://m.edsoo.ru/31¢26963

"HemeTtamisr"




70

71

72

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHNOOK

ITonoxeHre METAIJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MECTaJIJIOB

OO6mue puznueckre CBOMCTBA

MmeTtaiioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

https://m.edsoo.ru/3decd5f1

https://m.edsoo.ru/bdf16636

https://m.edsoo.ru/1bfc5733

73

Crnnasel MetaiioB. Koppo3zust
METaIoB

https://m.edsoo.ru/927eda97

74

75

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

DNEeKTPOXUMHUYECKHUH psiji HAaNpsHKeHUH
MeTauioB. O01ue criocoObl MOTydYeHUs
METaJIOB

https://m.edsoo.ru/4c4b83cf

https://m.edsoo.ru/fed2921a

76

77

O6mras xapakreprucTuka MeTayuioB [A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUUYECKHUX deMeHTOB. Hatpuit u
Kaluii: mony4yeHue, pusndeckue u
XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BELIECTB U UX COCTUHEHUN

O6mras xapaktepuctruka MetayioB ITA-
rpynisl [lepuoauyeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaNbIUi: ony4YeHne, Gu3ndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUIN

https://m.edsoo.ru/2f9eb663

https://m.edsoo.ru/ff792bdb




78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHUE

https://m.edsoo.ru/2b8fbbea

https://m.edsoo.ru/23523a24

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX
IpUMEHEHHE

https://m.edsoo.ru/ddbec859

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas paborta Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Mertasuibl IJIaBHBIX OArpymn"

OOmas xapakTepruCTHKa METAJIOB
no0ouHbIX noarpymn (b-rpymm)
[leprnonnyeckoil cuCTEMbI XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ab6b6142e

https://m.edsoo.ru/7fd3985a

https://m.edsoo.ru/ec7d3d1b

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUM, X
IIPUMEHEHNE

https://m.edsoo.ru/b7231ade

85

86

87

Baxwnerime coeMHEHUs Maprasiia.
[IepmaHranar xanus, ero
OKHCJIIUTENTLHEIE CBOIICTBA

dusnueckue 1 XUMHUECKHUE CBOIICTBA
xKenesa u ero coequuenui. [lonydenne
Y TIPUMEHEHNE CIIJIaBOB JKelie3a

dOu3nuecKkrue U XUMUYECCKHE CBOMCTBA
MEIU U €€ COeINHEHUM, UX
IIPUMEHEHNE

https://m.edsoo.ru/be248aeb

https://m.edso00.ru/42582bc9

https://m.edsoo.ru/fa5a29c3




88

89

90

dusndyeckue ¥ XMMHUUECKIE CBOMCTBA
IIMHKA U €r0 COCAUHCHUM, UX
npuMeHeHue. [ MapoKCOKOMITIIEKCHI
IIMHKA

[IpakTrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Metaibl 10OOYHBIX oArpymnmn"

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/831fa51f

https://m.edsoo.ru/2bf6¢c2da

https://m.edsoo.ru/c852¢738

91

92

93

O000111eHrE U CHCTEMATHU3ALIHS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meramiabl"

KonTponbHas padoTa 1mo Teme
"Meramiabl"

AHanu3z pe3ynbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.ru/85bcabece

https://m.edsoo.ru/cb1b9b36

https://m.edsoo.ru/59b5b445

94

Ponb xuMuu B obecrieueHuu
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA.
ITonstue o HAayYYHBIX MCTOAax
HCCIIEA0BAHMS BELIECTB

https://m.edsoo.ru/fdf635ef

95

HayuHble mpuHIIMIIBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJCTBA.
[TpombIIeHHBIE CTTOCOOBI TTOTYICHUS
BaXHEHIITNX BEIIECTB

https://m.edsoo.ru/fe533bcd

96

97

XHUMUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel Cpebl U €ro
IIO0CJICACTBUS

XUMHUS U 310pPOBbE YETIOBEKA.
JlekapcTBeHHBIE CpencTBa

https://m.edsoo.ru/3cc27266

https://m.edsoo.ru/ba569a21




Xumus numy. Pois XuMuu B

98 . 1 https://m.edsoo.ru/75d2f5b6
oOecIeueHNH MUILEBOK OC30I1aCHOCTH

99 Kocmerueckie u nappromeprie 1 https://m.edsoo.ru/Scc5d12b
cpenctBa. beiToBas xuMus
XuMus B CTPOUTENBCTBE. BaxkHeiine

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/bef253e6
MaTepuabl
XUMHS B CEIIBCKOM XO3SICTBE.

101 Opranuueckre 1 MUHEPAJIbHBIE 1 https://m.eds00.ru/9632d65f
yInoOpeHus

102 CucTematusanus u 0600menHe snanmii 1 https://m.edsoo.ru/b1123391
10 TeMeE

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUe COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUUECKHE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peaxiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMALNU,
[lepuoanueckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakiuu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHH




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
3TH PeaKlru UAYT J0 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3alin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCHICCTB COOTBECTCTBYIOUIMMHA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymniaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBIL, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHMSIM XHMHUYECKUX PEAKIHM C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 0OBbEMHOM J10JIH, BBIX0J1a TPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; JJs IPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
JKCIIEPUMEHT (TIOJyYeHUE M HU3YYEHHE CBOMCTB HEOPraHMYECKHX U
OpraHMYECKHUX BEIIECTB, KauyeCTBEHHbIE pPEaKUUU YIIEBOAOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJICOJEPKAIIUX OPTraHUYECKUX BEIECTB,
perieHue HKCTIEPUMEHTAIbHBIX 3a/1a4 1o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHHUEM MpPaBUI
OesomacHoro  oOpamieHus C  BemlecTBamMM M J1a00OpaTOPHBIM
obopynoBanuem; (GOpMyIHPOBATH 1SN MCCICIOBAHNUS; MPEICTABIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTesidl IpeAcIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
MepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMA. THUIBI KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

Onextponutnueckas auccouuanus. CunbHble U cialOble 3nekTponauThl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasd, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKeHHS KOHIIGHTPALUK PACTBOPOB: MAaccoOBasi J10J1s1 pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToasl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHeHnnii A.M. bytnepoBa. YriepoJaHblil CKeJleT OpraHUuYECKOM MOJIEKYJIbI.
KpatHocTh XuMHUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AIHIU
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COENWHEHUHN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKHE CBOWCTBA aJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakuu MPUCOCANHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMMYECKUX CBOMCTB crupona. llomumepusauust cTuposna.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenpHbple  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHEe CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: T'HAPHUPOBAHUC,
KAueCTBEHHbIE DPEAKIUM HAa KapOOHWUJIBHYIO Tpynny (peakuus «cepeOpsHOro
3epKanay, B3aumoencTaue ¢ ruapokcuaom meau (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPCaK OKHCIICHHA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIEIMAOB. Bpicliue mpeneinbHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3Bl: pEAaKIMU C Y4YaCTUEM CIHPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB LemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHU, OPOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OENIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Perenne skcnepuMeHTaTbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM >xu3HU. [IpaBuiia Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILLIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUIEHHOCTb.

[IpombinenHass ~ opranudeckas  xumus. Cppb€  Ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 337124
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 0OBEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIIECTB
5.2 Pacuérel TeruioBoro s dexra peaknun
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKHX PEAKLIUAX
54 Pacuérer macchl (00bEMa, KOTMYECTBA BEIMIECTBA) IPOAYKTOB PEAKIIHH, SCITH
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
5.5 Pacuérel maccoBoii uiim 00bEMHOM JJOJIM BBIXOJIA TPOYKTA PEAKIIUH OT
" TEOPETHYECKH BO3MOXKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CITH
5.6  01HO W3 BELIECTB JIAaHO B BHIE PACTBOPA C ONPEACIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnoap30BaHNEM HOHITHI «MaccoBast 10JIs1», «MOJISIpHas
" KOHILCHTPAIWS», «PACTBOPHMOCTHY
Haxoxzaenue MonekyisipHOi (popMyIbl OpraHUYEeCKOro BEIIeCTBa 10 ero
5.8  MJIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOMSAIIMX B €r0 COCTAB, UITH T10

MIPOYKTaM CTOPaHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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