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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecreuynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe IO XHMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMusg» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHUM B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOJIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbIN). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccuUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB,  Sp-
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKMHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiictue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:KalMe OpraHnvecKue CoeAUHEeHUsI.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTcoaepxaue OpPraHWYECKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS .

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHUIecKiX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. MenneneeBa. CB43b NMEPUOIAYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMBbIEC peaklni. XUMHUEeCKoe paBHOBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢usndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronpnHas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHUCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMaluu (HAY4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuH, B oOecrneyeHNn pPalMOHATBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO Y IPUPOHOM CpEE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIus aTOMHBIX oOpOuTajed, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH psAJ, TOMOJIOTH, YTJEBOJOPOJIHI,
KUCJIOPOJI- M a30TCOJIECPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
W TpEBpallieHUs OHHEPruu TMpPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHHW3MaX XUMMYECKMX PpEAKIHUH, TEPMOJUHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMS, O B3AUMHOM BJIUSIHUM aTOMOB U T'PYIMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOM3BO/JICTBA (HA IPUMEPE IPOU3BOJICTBA METaHOJIA, ITIepepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABIIMBATh X B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIMHA  MOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIC HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTieBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOpMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKHE TMOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIECTBAMH C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bu6mmorexa [IOK
2.5 r 4 1
AIOTCHIPOHSBOIBIC YIIICBONOPOAOB https://m.edsoo.ru/d69df650
Uroro no pazgeny 35
Paznen 3. Kuciopoacoaep:kaniue oprannyeckue coeInHeHust
3.1 Crnuptsl. Oenon 11 1 bubmmorexa [OK

https://m.edso0.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps://m.cdsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 hitps://m.cdsoo.rw/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 BricOKOMONEKYISPHBIE COETMHEHHS 6 bubmorexa HOK
' yp 8 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TeMa XUMHYECKHX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiiti https://m.edsoo.ru/2dd57124
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
22 Meramist 23 1 2 bubmorexa [IOK
https://m.edsoo.ru/2dd57£24
Uroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
11 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
) JKU3Hb https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHMHH, TIPEJICTABIEHHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCIMHEHHUN

DJIEKTPOHHOE CTPOCHKE aTOMa yriepoa
(ocHOBHOE M BO30YXIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XUMHUYECKas CBSI3b B OPraHUYECKUX
coeuHEHUsX. MexXaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHenuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (HeKTH B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

[IpencraBnenue o KIaccuPUKANA U
cucremaruueckas Homenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

Cucremarusanus U 0000IEHUE 3HAHUN 1O




TEMEC

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxosxieHne aqkaHoB B IPUPOJIE.

CriocoOsbl MMOJIYy4YCHUA U IPUMCHCHUC
aJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CITOCOOBI
MIOJTYYCHHUS U IPUMCHEHUE

13

Pemenne pacu€THbIX 33124 HA
ornpeziesieHue MOJIEKYJIIpHOU (popMyIIbl
OpPraHUYECKOI0 BEIIECTBA I10 MACCOBBIM
JIOJIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

16

CriocoObI mosTyueHus 1 IpUMEHEHNE




AJIKCHOB

[TpakTuueckas padora Ne 1 mo teme

17 "TlosrydyeHune 3TUIIEHA U U3YYEHHE €r0
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha

18 ompeieJICHUE MOJICKYJIAPHON (OPMYJIBI
OpPraHMYECKOI0 BEIIECTBA
ATKagueHbl: CONPSIKEHHBIE,

19 W30JIMPOBAaHHbIE, KyMYJIMPOBAaHHBbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CriocoObl nostyueHus 1 NpUMEHEHNe
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

” bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢du3nueckre CBOUCTBA

23 XHWMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b

)5 CriocoObI nostyueHus 1 IpUMEHEHNe
AJIKUHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON PEaKUn

27 Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110
TeEME

73 ApEHBI: TOMOJIOTUYECKUH s, 0OmIast

dopmyrna, HOMEHKIATypa. DIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OcH301a B TOTyoJa, UX (PU3UYECKHE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMellEeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 OTIpeieIeHNue MOJICKYIIIPHON (POPMYITBI
OpPraHMYECKOTO BEIIeCTBA

13 CrniocoOblI nosty4eHus U NpUMeHEHue
apeHoB

34 ['eHeTnyeckas CBS3b MEXAY Pa3INYHBIMU
KJIaCCaMHM yIJIEBOJOPOOB
Pacuérbl o ypaBHEHUSM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe
3HAHUM 110 TEME

16 [Tpuponnsriii ra3. [lonmytHble HEPTSIHBIE
rasbl

37 KameHHbI#1 yroap ¥ IPOyKThI €10
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepaboTKu.

38 [IpumeneHne NpoayKTOB NepepadoOTKU
HePTH

39 ['eneTnueckas CBsI3b MEXKy pa3IMuYHbIMU




KJlacCaMH yIJICBOJOPOJ0B

40

41

42

["ajioreHonpoOn3BOIHBIC YTIIEBOIOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

Jle¥icTBue 1Iemouei Ha
rajoreHInpou3BoAHbIe. B3auMmopeiicTeue
IUTaJIOT€HAIKaHOB C MAarHUEM M [IHHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriesogopoas”

43

44

45

46

KonTtponpsHast pabora o Teme
"VYrneBonopozs"

[TpenenbHble OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psf, oOmmas popmyia,
CTPOEHUE MOJIEKYJI, U30MEpPHS,
HOMEHKJIaTypa, Kiaccupuxamus,
¢buznyeckue cBoicTBa

XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJTHOATOMHBIX CIIHPTOB
CrniocoOblI Mosty4eHus U IpUMeHEHue
OJTHOATOMHBIX CIIUPTOB

47

[Ipocteie 3duphl: HOMEHKIATYpa 1
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOMCTB

48

49

MHOroaroMHbl€ CHUPTHI: FITUICHTIUKOIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie N XUMHNUYECCKHUEC
CBOWCTBA

CriocoObI mosTyueHus 1 IpUMEHEHNE
MHOT'OQTOMHBIX CITUPTOB




@DeHoII: CTPOCHUE MOJIEKYJIbI, (hU3UYECKHe

50 .
cBoiicTBa. ToKCHYHOCTH peHoIIa

51 XuMu4eckue cBoiicTBa (heHoa

5 CriocoObI MoTydeHus U IPUMEHEHNE
denona
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CrnupTtsl U heHobl"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
AJBJIETU]IBI M KETOHBI: DJICKTPOHHOE

55 CTPOCHHUE KapOOHUIIbHOM TPYIIIIHI;
TOMOJIOTHYECKHUE Psijibl, 00mIast hopmyia,
U30MEepHs 1 HOMEHKJIaTypa

56 ANblierupl ¥ KETOHBI: (U3UYECKre
CBOWCTBA; peaKkIK MPUCOECTUHEHUS

57 Peakninu okucieHus 1 KayeCTBEHHBIE
PEaKIiy abJeTUI0B U KETOHOB

58 CriocoObI MosTy4eHus ajabAeruI0B U
KETOHOB
OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (PU3WYECKHE CBOWCTBA

61 XUMHUECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHACIIOT

62 OcoOeHHOCTH CBOWCTB MypaBbUHON




KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

64

65

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoOsbl MMOJIYy4YCHU U IPUMCHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
oOuras popmyna, U3oMepust 1
HOMEHKJIaTypa

67

68

69

70

®du3znvecKue U XMMUYECKUE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XUMUYECKON PeaKluy, Ha ONpeeIeHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIECTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucnoTbl. CioxHbIe dQuphI"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAINX OCTATKU HEMPEAETbHBIX
XKHUPHBIX KUCIOT. XKupsl B mpupoze




72

Mpbi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee AcicTue. IlonsaTue o

CUHTCTUYCCKHNX MOIOIINUX CPEACTBAX
(CMC)

73

I'eneTnueckas CBSI3b YIIEBOJAOPOIOB U
KHCJIOPOICOIEPKAIINX OPTaHUYECKIX
BEIICCTB

74

75

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX
peaKuuit

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

76

OO0m1as XxapakTepucTUKa YIJI€BOJIOB U
Kjaccu(uKaius yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77

78

79

Momnocaxapusl: GU3NUECKUE CBOMCTBA U
HaxOXXIECHUE B IIPUPOJE

[IpuMeHeHue TIII0K03bl, €€ 3HaYeHUE B
JKU3HEACITEIbHOCTU OpraHu3ma
Jucaxapunpl: caxapo3a, MaJIbT03a U
nakto3a. Haxoxenue B npupoje u
MIPUMEHEHUE TUCaXapuJIOB

80

[Tonucaxapuasl: CTpPOEHUE MAKPOMOJIEKYI,
buznyeckue 1 XuMHUYeCKHe CBONCTBA,
IPUMEHEHNE

81

82

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaxX
Pemenne PACUYCTHBIX 3aa4 Ha
OMpCACIICHUC JOJIM BhIXOAAa MPOAYKTa
pC€aku OT TCOPECTUICCKU BO3SMOIKHOT'O




&3

Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszneny

84

85

86

KontponbHast pabora o Teme
"Kucnopoacoaepaiiie opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMCHKJIaTypa U (U3NIECKUE CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJII/I(i)aTI/I‘IeCKI/IX
AdMHHOB

87

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH
XUMHYECKHUX CBOMCTB aHUIMHA

88

89

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYEeCKHE CBOMCTBA aMHUHOKHCIIOT, HX

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MCIITUA0B

91

benku kak npupoHbIie TOTUMEPHI;
CTPYKTYpbI O€IKOB

92

93

XHUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepIKalme reTeporuKINIeCKIe
coenuHeHUs. HykIienHOBBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb

94

[Tpaktuueckas padota Ne 4. Pemnienne




HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKalre OpraHn4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacrio3HaBaHu€ OPraHUYECKUX
coenuHeHun"

96

97

98

KonTtponpsHast pabora o Teme
"A3oTcoiepKaliie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE TIOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCMHEHHUN 1
MCTOJbI UX CHUHTC3a —IIOJIMMCPU3aAlHA U
TIOJTMKOHICHCAITHS

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIaCTHKA

99

OnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKHE Kaydyku. Pesuna

100

101

102

Bomnokna: HatypasibHbI€, HUCKYCCTBEHHBIE,
cunTetnueckue. [lommmepsl crenuaiTbHOTO
Ha3HAYCHUS

[IpakTuueckas padora Ne 6. Pemenue
HKCIEPUMEHTAJIBHBIX 3a]a4 110 TEME
"Pacnio3HaBaHue MaacTMacc M BOJIOKOH"

O06o0011eHNEe U cUCTeMaTH3aIs
U3yYEHHOT'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJIIPHBIE COSMHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMeHt. M30Tomnbl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKAX 1 bu6nmnorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUK aTOMOB
5 3neMeTII:{)TOB B OCHOI(}I){OI\ZI:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubmorexa HOK
N fl ’ https://m.edso0o.ru/16957c01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
g XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CJIOXKHBIX BEIIECTB MO
rpynmnam u nepruojam

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

"nn

pacTBOpEHHOrO BeuecTa", ""MosipHas
KOHLeHTpauus"

? 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xumnueckou cBs3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIEKYISIpHBIE B3AUMOAEHCTBUS
BaneHTHOCTE U BaJICHTHBIE

1 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2¢a093
F€OMETPUYECKUM CTPOECHHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIUHEHMAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MoseKkyasipHOTo U

13 HEMOJIEKYJIIPHOIO CTpOeHUS. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BENIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubnmorexa OK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

13 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [leproanueckuii

20 3akoH u [lepuoauueckas cucrema bubnnorexa [JOK
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubnnoreka [JOK
BEIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUAX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U bubnnorexa [IOK

https://m.edsoo.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, e€

24 3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanus u katanuzaropsl

25 ['oMOreHHbIe ¥ reTepOreHHbIE peaKuu

2% [IpakTuyeckas padora Ne 1 o Teme bubmuorexa [JOK

"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

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



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
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https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/309529b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XMMHUYECKOTO PAaBHOBECHS
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOIUTHI bubmmorexa [IOK
P ' https://m.edsoo.ru/5766bdf
CreneHs AuccOIMAINN
HNonnoe npoussenenue Boabl. Cpena
30 BOJTHBIX EIl)CTBO oB. Bogopo HI)III;I bubmmorexa [IOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINUE B PaCTBOPaxX bromorexa [TOK
P . P p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxHeinme OKUCIUTENN U bubmmorexa [OK
peaKttn. https://m.eds00.1u/56226060
BOCCTAHOBUTEIU
14 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenue 3aiau pa3nuvHbIX TUIIOB bubmorexa HOK
&P https://m.edsoo.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [IOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubmunoreka [JOK
"Xumudeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTawIOB B
[lepuonnueckoil cucTeMe XUMHUYECKHUX

bubnuoreka [{OK
40 snemenToB JI. 1. MengeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmorexa HOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91¢c
yIiiepo/a)

47 Bonopona: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

bubmmoreka IIOK
43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
. https://m.edsoo0.ru/4e¢223795
XUMUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJCOAEPKAIINE COETUHEHUS bubmmorexa [IOK
PoA p A https://m.edsoo.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bu6nunoreka LIOK

47
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 OKcHabl ¥ IEPOKCUIBI
s p g https://m.edsoo.ru/5¢8816a0
49 Pertenuie 3agau pa3siin4HbIX THIIOB buGnuorexa [IOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKACHHUE B IPUPOJIC,
50 cncr))co61’1 MOJTyYSHHS ql))nszlqecxﬂe u bubmorexa HOK
y o https://m.edsoo.ru/46afael6
XHMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbPuas
POBOAOPOA, CyIbhHA https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHHs
52 cephl gco6eHHF:)CTI/I CBOWCTB CEpHOU bubmorexa HOK
PBI- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
bubmmoteka IIOK

53 AKCIIEPUMEHTAIIBHBIX 3a71a4 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOydeHus, Pu3ndecKne u bubmmoreka [JOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepxariue coefuHeHUS

55 asora F())co6eHII{)OCT1/I CBOWCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta ¥ €ro COEIMHEHU. bubmuotexa [JOK

A3OTHBIE yA00peHUS

https://m.edso0.ru/129£5059
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docdop: HaXOKIEHUE B IPUPO/IE,
CIocoOBI MOJyYeHUsI, PU3nYecKue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l))):[e (bxcimne kucnotel. Comun bubmorexa [IOK

p . p ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3o0t 1 pocdop u ux coeruHEHU"
Yrnepos: HaxoKaeHUE B IPUPOJIE,

61 aJIOTPONHbBIE MO (UKALINY; bubmmnoreka HOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb1919e
MIPUMEHEHNE
Oxcup yriepoaa(ll), oxcu

62 e J:)ya(l\?) r(OJI)LHaﬂ KfICIIOTa ueé burbmmorexa [TOK
YHIEpon 4 https://m.edsoo.ru/dbas58adf
coJiu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa OK

At p https://m.eds00.1u/6029b609
KpemHunii: HaxoXASHUE B IIPUPOJE,
64 015000651 oJT quiIHﬂ (1)1/131/1r1:ecr:)1<:11e u Bubmmorexa [IOK
Y . https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemausi(IV), kpemanenas bubmmoreka [JOK
KHCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7bl
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJiyuyeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemrenue 3ai1ay pa3nuyHbIX TUIIOB bubmorexa HOK
Aatp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o Teme "HemeTamnsr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edso0.ru/2b7¢9510
[Tonoxxenne MeTaJIIOB B
[Teproanaeckoii cucTeMe XUMHUSCKUX
bubnunoreka LIOK
71 31eMeHTOB. OCOOEHHOCTH CTPOEHUS
https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume guznueckre CBOMCTBA
bubnmorexa LIOK
72 MetasuioB. [I[puMeHeHne MeTanioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemenve 3a1a4y pa3aMvHBIX THIIOB bubmorexa HOK
A&TP https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUHN Psijl HATTPSHKEHUM
75 MeTaJIJII)OB O61mue cnoio6m ncl)jn YeHUS bubmmorexa TIOK
' Y https://m.edsoo.ru/94eb377a
METaJIIOB
OO6m1as xapakTeprucTuka MeTauioB [A-
76 rpymmsl llepruoauyeckon cucTtemMsl bu6muoreka [JOK

XUMUYECKUX IeMEHTOB. Harpuii u
KaJIMii: ofTyyeHue, Gu3nuecKue u

https://m.edsoo.ru/e12¢26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mmas xapakrepucTuka MetamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77 KaJIbIMIA: IOJy4YeHue, pu3nueckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOKMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

3 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.eds00.1ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUAPOKCHIA AJIFOMUHUS, bubmmoteka IIOK
TUIPOKCOKOMIIJIEKCHI aJIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCIEPUMEHTAIBHBIX 337124 110 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MerTansl IJ1aBHBIX TOATPYIIT

OO11ast xapakTepuCTHKa METAJIOB

23 no6ouHbIX noarpymni (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo0.ru/610d7431
3JIEMEHTOB
du3nyecKknue 1 XMMHUYECKHE CBOMCTBA

84 XpOMa U €ro COeIMHEHUH, NX bubmmorexa TOK

https://m.edsoo.ru/9911bef3

IIPUMEHEHNE

85 Baxwuelime coelMHEHNs MapraHiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenuuennii. [lonyyenue bubmmorexa LOK
a ’ Y https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckue 1 XUMHUECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubmmoreka IIOK
89 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmmorexa OK
p https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 U3YUYEHHOT'0 MaTepuaia II0 TeEMe bubnmorexa OK
" M " p https://m.edsoo.ru/e91{e975
Mertamnsl
9 KonTponbhas pabota no teme bubmuoreka [IOK
"MeTtamner" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHnu
94 YCTOWYMBOTO pa3BUTHUS YEIIOBEYECTBA. bu6muoreka [JOK

ITonsatue o Hay4YHBbIX MCTOAAxX
HnCCiaca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe 110
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Hayunbie npuHUHUITBI OpraHU3aluu
95 XUMHUYECKOIO MTPOU3BO/ICTBA. | bubnmoreka [JOK
[TpombInIIEHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPY>Karollel cpeabl U ero 1 bubmorexa [IOK
PY@IOMeH Cpeil https://m.edsoo.rw/9f1 1bf51
MMOCIEICTBUSA
97 XuMUs 1 310pOBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumud nmumy. Pois XxumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHemme
100 CTPOUTEINILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorexa [OK
p TPyKI https://m.edso0.ru/61¢69003
MaTepHuabl
XWMHUS B CEIIBCKOM XO3SHCTBE.
101 Opranndeckne 1 MUHEpAJIbHBIE 1 bubmmorexa [OK
p P https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 but6mmorekxa [IOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3J1eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMUMHYecKass CBA3b (O- U TW-CBSI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHaJbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmyna, umzomepus  (CTpyKTypHas, TreoMmeTpuueckas  (uumc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEAUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIIeBOIbI, JKUPbI, OCJIKH), MOHOMED, HOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKUX peakIuid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopusi 3IEKTPOIUTUUYECKON TUCCOLUALNU,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHS[TI/II‘/'I,
NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIHMCAHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XMMUYECKUX OOBEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITaCCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, HCTIONB3YS MOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTE€TUYECKUE YPOBHU




ChopMupOBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLIUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IIPH KOTOPBIX
9TH PEeaKUUU UIAYT JI0 KOHIIA

peakuuii TUAPONIN3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IMpPHUMEpaxX XapakKTCp 3aBUCHUMOCTH peaKHI/IOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCOUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMHpoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETHl 1O XUMHUUYECKUM
dbopmysiaM W ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BEITUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa peaKkIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

Bnagenue cucrteMol 3HaHHM O METOJAaX HAYYHOI'O NMO3HAHUS SIBJICHUN
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUS XHUMHUYCCKHX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUYHYIO IpPUPOIY; s IHPUHATUSA

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJyuyeHHEe U U3YYeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJEPIKAIIMX OPTraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
o0opynoBanuem; GOpMyIHPOBATH 1SN MCCICIOBAHUS; MPEICTABIATH B
paznuuHOil QopMe pe3yNbTaThl JKCIEPUMEHTA, AaHAIW3UPOBATH W

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMaLMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHUMHUYECKYI0 HH(POpMALHIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI1 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesidl IpeENeIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aToOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie A dekTh XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

OnexTponutuueckas auccouuanus. CuibHble U cnadblie 3mexkTponauTsl. Cpena
BOAHBIX PpAacTBOPOB BEIECTB: KHCIJasg, HEWUTpaibpHas, ienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogoponnsiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHS KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToas! aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

23

24

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpeMHHUS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnueckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HHPartH#H# 1 nenTruKanus HEOPraHMIECKUX coeTMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHennii A.M. byTiiepoBa. YTrinepoJIHbIil CKeJIeT OpraHUuYeCKOW MOJIEKYJIbI.
KpaTHOCTP XUMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psan. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [Ipasuso 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenudpuka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuu MpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W noiaumepusanuu. [lomydenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Tonyona. llomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupoina. llomumepusauust cTuposna.

Crioco0b1 IMOJIYUCHHUA U IPUMECHCHUE apOMATUUYCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peaknus ropeHus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenue enona

3.12

3.13

3.14

Anbnerusipl. XMMHYECKUE CBOWCTBA MPEACIIBHBIX aJIbJAETUIOB: THAPUPOBAHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenune npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu pC€aKkun OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. Bricline NpencibHbIE U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTUEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaomuye M HEBOCCTaHABJIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKOreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOIreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH Kak MPeACTaBUTENIb apOMATUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucienue. I[lodyuyeHue aMHMHOB aNKWIMPOBAHMEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypalllsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIHUMEPOB OT
cTpoeHHus: MoJieKyJd. OCHOBHBIE CIOCOOBI TONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

H#HPartH## nenTduKanus opraHMuecKux coeAMHeHui. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalollled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYUCHUSA XUMHNYCCKHUX




5.1

BEIIeCTB (HAa TpUMeEpe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranmyeckas  xumusa.  CeIpp€  WId  OpPraHUYECKOU

MPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIONIUX B PEAKIIUU

BCIICCTB

52

HH#HPar#t#PacuéTel TeroBoro 3pQexTa peakuuu

53

HiHPar#H##Pacu€Tel 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUYECKHUX PEAKLIHAX

54

HH#HPar##Pacuérel Mmacchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOTYKTOB

pC€aKluuu, €CJIM OAHO U3 BCHICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HH#HPar###PacuéTel MaccOBOI MM 0OBEMHO JTOJTM BBIXO/1a IPOIYKTA PEAKIHH

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIHH,
€CJIM OJTHO M3 BELIECTB JaHO B BUJIC PAaCTBOpA C OIPEeIEHHON MacCOBOM J0IIeH

PacTBOPEHHOTO BEILIECTBA
#HH##Par##H#Pacu€Thl ¢ HCTIOJIb30BAaHUEM MMOHITUN «MaccoBasi J0JISH, «MOJISIpHAs
KOHIICHTPALUS, KPACTBOPUMOCTbY

#i#HPartH##HaxoxaeHre MoJIeKyJIsIpHON (OPMYIIbI OPraHUYECKOTO BEIIECTBA 110
€ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €70 COCTaB, UITU TIO

MIPOTYKTaM CTOPAHMS




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus; 10 kiacc. yrmyonennoe o0yuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHnoe odiectBo «M3aaTenbeTBo
«IIpocBemienue»

* Xumus; 11 kiace. yrnyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0uiectBo «M3aarenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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