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MOSICHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOIMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIO’)keHUM «CTpareruu pa3BuTHs BocnuTaHusi B Poccuiickoil
®epnepanuu 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 ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy UX K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTIIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
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(pOPMALMOHHO-METOUYECKAsi, peaau3anusi KOTOpoil olecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOrO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTYpPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B IpOrpaMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa ypPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OPraHU3aALMUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIETYIOUIEr0 MOJIYYSHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00IIero o0pa3oBaHUs
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOMmMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEXIUCIUTINHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMMd COJAEPKAHMSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 3a OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU 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 yrayOn€éHHOM YpOBHE H3y4YEHHs MpeaMera obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckodl XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB ONpPEAeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHThl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJisipHas Teopusi B (PU3MKE), 3aKOHbI COXPAaHEHHUs



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCIJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAax IPEICTABUTEINICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyUYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTka» U «Pycckuil sSI3bIK U IUTEPATYPAX.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEKAUIMX B OCHOBE XHUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAVMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKHX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYSCKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHUS YMEHUH OpPHUEHTHUPOBATHCSI 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  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYpbI, MPUOOPETEHHE OIbITA OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEIeI0).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DJEeKTPOHHOE CTPOEHHWE aToMa YTIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, 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
COBPEMEHHbBIE MIPEICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKJatypa opranuueckux coefaunenuit (IUPAC) u TpuBHaibHBIC Ha3BaHHS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps akaHoB, o01Iast popMyra, HOMEHKIIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKHHra, ropenus. IIpeacrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

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. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYpa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKIMM NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lommmepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaneil yriepoaa. @uU3nyeckue CBOWCTBA AJIKHUHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUs, JUMEpU3ALUU U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPOAbl (apeHsl). ['OMOIOTHYECKUU PsJ apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcobeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHblil yrosib U npoayKThl ero nepepadorku. CrocooOsl nepepaboTku HedTu:



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

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOJHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIUHEHUSX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeciBeuynBaHHEe OpPOMHONM WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
M3YUCHHE €ro CBOMCTB, O3HaKomiieHHE ¢ koyulekiusaMu «Hedtb» u «Yromby, ¢
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE COUPTHl. CTpoeHHE MOJIEKYyd (Ha mOpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKIUU 3aMEIICHUs, JerujpaTalud, OKHCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzosibHOrO sipa. dusznueckue cBoiicTBa ¢deHona. OCOOEHHOCTH XUMUYECKUX



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

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOW TpyIIibl. ['OMoIOrMYecKue psijbl allbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE abJCTUI0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTaTKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapuIbl: TIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpranusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hewnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€Ha H
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJB30BAHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ Tuapokcugom meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THCTOM KHUCIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TIpEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudarndeckux aMuHoB. l[loiydenue aHwimMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINN, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COETUHCHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklMu W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYyJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€U NPU U3YYEHUHU OPTAHUYECKON XUMHUU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUS, CKOPOCTb, SHEPIHUS,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMU4eCKur aneMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOANYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHeie cBsisu. BogopoaHnas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

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

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiuu. XUuMHUueckoe paBHoBecue. KoHncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHWE TMEPOKCUJAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aropa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
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 cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (PU3UYECKUE U
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 XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAITY Prus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUH.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUIL: TIoNTydYeHue, pu3ndeckre 1 XMMHIECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XHWMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJVIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, buocdepa, MeTabOIN3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMIMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMDI 110
XM HA  VIUJIVBJIEHHOM  YPOBHE CPEIHEI'O  OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XUMHsD» Ha YPOBHE CPEOHETO
o0miero 00pa3oBaHMs BBIJIEIECHBI CIEIYIOINIME COCTABJSIIOIIME: OCO3HAHUE
OOy4aloIMMHUCA POCCUMCKOM TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEIECHUIO; HATMYHE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pE3yibTaThl OCBOCHUSA MpeaMeTa «XUMHsD OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TIO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiii 00pa3oBaTEIbHON JeATEILHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YIYCOHOU ACITEIHHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY U HAy4YHOMY HACJEIHIO
OTE€UECTBEHHON XUMUMU;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yjbTaT



JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHanu3e WH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi O€30MacHOr0 OOpaleHuss ¢ BEHIeCTBAMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yMOTpeOsIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a/ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpazoBaHus, Oyayuiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJI€COO0PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;



MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHUs BOIPOCOB PAllMOHAIBLHOTO IPUPOI0TIOJIb30BaAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUM, NPUHOCIIIUX BpEld OKpYyXKaroulen
MPUPOIHONU Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUNM U MPEIOTBPAIAT UX;

HaJIMYKS PA3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI MMM B MO3HABATEJIbHOM, KOMMYHUKATHBHON M COI[MAJIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUMU I[EJTOCTHOTO
MpeACTaBICHUs] 00 OKPY’KalolleM MHPE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH MpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IUBUIM3AIMM: B €€ TYMaHMCTHUYECKOW HAIpaBJICHHOCTU W BAXHOW pOJIM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHl, B PEIICHUHU TIJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIeUeHUN
YCJIOBUM yCHENTHOTO TPYJa U IKOJOTHUYECKU KOMGMOPTHOM JKU3HU KaXKJAO0ro 4JieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HAHUSA JIJIsl aHAJM3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsAX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lMYHBIX cdepax MpodhecCuoHaTbHON
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOYUaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLIECC, CUCTEMA, HAYUHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe Y4eOHbIE NEWUCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pETYJISATUBHEIC), 00€eCIeunBaOIIE dbopMHpoBaHUE (GyHKIMOHATBHOU
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHITUN O0yJaroITuXCs;
CHOCOOHOCTH 00yJaroImXxcsl HUCIIOJIb30BATh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTEIbHBIMHA, KOMMYHUKATHBHBIMA U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENH JEeITEeIbHOCTH, 3aJlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M yCTaHABJIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIIC/IICTBEHHBIE CBA3M MEXAY HU3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;



IPUMEHATH B IMPOLIECCE MO3HAHUS HCIIOJIb3yEeMbIE B XUMUU CHMBOJIHYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICTBHBIC MTPEICTABICHHS — XUMHUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyna, YypaBHEHHE XHUMHYECKOH
peakuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M IMPAKTUUECKHX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peakuuit;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U  MPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
IpoIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIHUpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YyIbTAaTOB HCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JESTEIbHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOWCKY METOJIOB PpELICHUS TPAKTUUECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4HO-
NOMyJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJICpP)KaHWsA, CIPABOYHBIC IOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(MOPMALMIO PAa3IMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH e JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACcTBa mpu padoTe ¢
XUMHYECKONM HMHpOpManueil: MNpPUMEHATh MEXNpeAMETHbIE ((PpU3NYECKUue ¢
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eCTBUA:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ JUAIOTa W/WiH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEH pe3yJbTAaTOB ITO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu YyueOHOTo MPoeKTa, U (OPMYJIMPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HMCCIICAOBAHUN MyTEM COTJIACOBAaHUS IO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO ITO3HABATEILHYIO
JEATEIIbHOCTh, OMpenensas €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN  TpHU
BBITIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HaumoOoJee
3¢ (}eKTUBHBIN Ccrmoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE cCaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA YTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKre
JU1s1 yaeOHOro mpeaMeTa « XUMUsH Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMU W MPEOOPaA30BAHUIO 3HAHUM, BUJBI JIEATCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4ECHUS.

10 KJIACC
[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:



c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIaHUM HOBBIX MaTE€pUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuy, B obOecrieueHUN palMOHAIBLHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TaKKe »OKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUSI K CBOEMY
3I0POBBIO Y IPUPOJHOM CpeEE;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIye MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXIEHHOC
COCTOSIHUSI aToMa, TUOpuau3aiusi aTOMHBIX OpOWTae, WOH, MOJIEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCJIOPOJI- U a30TCOJIepKaIlli€ OpPraHUYEeCKUE COCAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPHM, 3aKOHbI
(nepuonuueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEBpalleHUs ODHEPrud TMPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUEe B OCHOBE
MMOHUMaHMS TPUUYUHHOCTH U CUCTEMHOCTH XMMHWYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aHMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(pdektoi, opuentantsl | u Il pona);
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA pUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepadbOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS MOJICKYISPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (POPMYJT OPraHUIECKUX
BEIIIECTB;



COCTABJISITh YPABHEHUSI XMUMHYCCKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMl  MOCPEJACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABIHMBATH MPUHAIC)KHOCTh M3yUYCHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHUIO K OIpEACIEHHOMY
KJacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
IpeCTaBUTENIC OPraHNYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHH,
ATUJICHTJIMKONb, (EeHOJ, (opMalbACTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKAJIUCHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYIO  CBSI3b  MEXAY HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUd C MCIOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBsI3U (G- U T-CBSI31), B3AUMHOTO BIIMSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
NPaKTHYECKOEe MPUMEHEHUE MPOIYKTOB MepepadoTKy;



c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIE onepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (HU3MUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHbIE 3HAHUS JUISl IPUHSITUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAyeCTBEHHBIC PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYIAOBaHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pazIMuyHou dopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKHU I1eIeCO00pPa3HOTO TIOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOIHOM CPENBI U TOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(}OpMaIuio, repepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHONW y4eOHOH 3a1auei.

11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYCHUU yCTOMYUBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIICH KyJIbTypbl 4YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370pPOBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolINe TOHSATHS — XUMHYECKHM DJJIEMEHT, aToM, SIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMS aToMa, THOpHUAM3alMs aTOMHBIX OpOuWTalel, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JJEKTPOOTPHUILIATEIIBHOCTh, CTEIEHb  OKHCJICHHS,
XMMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAST PEMIETKA, XUMHYECKas pEakius, PacTBOP, IJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEaKIUM, CKOPOCTh XUMUYECKON PEAKIINH, XUMHUYECKOE PABHOBECHE;
TEOPUM M 3aKOHBI (TCOPHS DJCKTPOJUTHUYECKON JTUCCOLMAIIUM, TEePHUOIUYECKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIICHUS] SHEPTUM MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XAMHH, MHPOBO33PCHUYECKHUE 3HAHMS, JIEeKalMe B OCHOBE MOHHUMAaHMS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUM;  COBPEMCHHBIC
MPEJICTABJICHUS] O CTPOEHHWM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABJICHUS O MEXaHU3MaX XHUMHYECKUX
peakuuii, TEPMOJAUHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUs, 0 XMMHYECKOM PaBHOBECUM, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAaHUN BOXKHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU



NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX NPUHOUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MpU
OMKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHUIA;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
cocTtaBieHuss (GOpMysl BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

Cc(OPMUPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BEILIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh  yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XHMHUYECKUE PEAKLMH IO PA3JINYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS »HJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajiu3aTopa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUI;

c(OPMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNYECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHUPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB NEPBOrO—YETBEPTOTrO MNEPHUOIOB
Ileppnognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YXIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKUX JJIEMEHTOB U HUX
coequHeHMM no mnepuojgam u rpynnam Ilepuonnueckou cucremsr J[. U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

chOpMUPOBAHHOCTh YMEHMM: XapaKTepu3oBaTh (ONHUCHIBaTH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;



cOPMHPOBAHHOCTh, yYMEHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMA TIOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUIHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTL YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM HX IHEPre€TUUECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI TI0]T BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (PeasIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATENBbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aMMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTpALUs,;
MaccChl BeIIeCTBa WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
i 00bEMY OJHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKlMu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTeNsl PACTBOPOB KUCIOT W IIEJIOYEH C
W3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJIYyKTa peakiuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpPMHPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUJIAaHUPOBATh U TMPOBOJIMTH
XUMHYECKUA  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C IOMOIIBIO HWHAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MyHbBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, peIlIeHue



OKCMEPUMEHTANIBHBIX 3afad 1o Temam «Mertamney u «Hemeramib») ¢
COOJII0IEHNEM TTpaBUJI O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€db HMCCIICIOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIATh TTPaBUIa TIOJIb30BaAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAaIIeHWS C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIMSIMH TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JESATEIIBHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKpPY:KAIOIIEH HPUPOTHON
Cpelbl M JOCTHXKEHHS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAThb ONACHOCTb
TOKCHUYECKOTO JACHCTBHS Ha KMBBIC OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYECKIX
BEIECTB, MOHUMas cMbIci nokazatesns [1JIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JICHANPABICHHBIA IOUCK
XUMHYECKON HGOpPMAIIMHU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yaeOHO-HAYyIHAS
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTepHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaLuio, nepepadarbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.
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Pa3znen 2. YrieBoaopoabl
[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, bubnnoreka [JOK
2.1 5
[IUKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
99 HenpenenbHbie yrieBoaopoOabl: alKEeHbI, 14 1 bubnmnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso00.ru/d69df650
54 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIAOB U UX 4 bubnnorexka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d69dfe50
Hroro mo pazueny 35
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! d https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainue OpraHnyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bu6mmorexka [IOK
5.1 BricokoMonekysipHbIE COETMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
11 I/ITI_II)G HOaUYeCKas CHI():TelxI/l[a XHUMHYICCKHX 9 bubmorexa [IOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMITHECIHIE pearitind 9 3 https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 Hemeramner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 Merasner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. XumMus M :KM3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorexa [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Htoro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oO0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
OpeaCcTaBICHUE O 1 1 yeTBepTb Brommozexa [IOK
p https://m.edso0.ru/3686e65
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
Tiiepoaa (OCHOBHOE U
}B,036p)1<l[él({H06 COCTOSIHHS ) 1 1 yeTBepTb Brommozexa [IOK
Y ' https://m.edsoo.ru/Oce6fd4c
Banentnbeie BO3MOXKXHOCTH
aToma yriepoja
XuMHudecKkas CBI3b B
OpTaHUYECKUX COCTUHECHHSIX.
MexaHu3Mbl 00pa3oBaHus 1 1 yetBepTb bubmorexa [IOK
. P https://m.edsoo0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 1 yeTBepTb bubmorexa [IOK
p ) https://m.eds00.ru/9e595ch8
M. byrneposa
Buast nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHA. bu6mmoreka [JOK
poctp 1 1 yetBepTb 1
OnekTpoHHbIe 3 ()EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX
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COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

6 CHCTEMATHYIECKAs 1 yeTBepTb Bubmaorexa ITOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnnoreka [HOK
7 N 1 yeTBepTb
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
CucremaTtu3zanus u 00o0IIeHNe bubnuorexa [JOK
8 . 1 yeTBepTb
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
obmras Gpopmyia,
HOMEHKJIaTypa U U30MEpHUs
9 yp pus, 1 yeTsepTs bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT
DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
10 . 1 yeTBepTH
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxxaeHue aikaHOB B
11 npupoje. CiocoObl MOTYYCHUS 1 yetBepTb bubnnorexa [IOK
pHpoZe. Y https://m.eds00.ru/259b0a5b
U TIPUMCHEHUE AJTKAaHOB
[{ukmoankaHbl: oOmas
dbopMyIia, HOMEHKIIATypa 1
U30MepHUsL, 0COOEHHOCTH bubnuoreka [IOK
12 1 yeTBeEpTH
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMCHEHUE
. bubmuorexa [JOK
13 Pemenue pacuéTHbIX 33729 Ha 1 yeTBeEpTb 1

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOSAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmya,
HOMEHKJIATypa, 3JIEKTPOHHOE U

bubmuorexa [JOK

14 1 yeTBepTb
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys1. CTpyKTypHasi ¥ LiUc-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 CBOICTBaA alKeHoB. [IpaBuino 1 yeTBepTb bubmaorexa LIOK
P https://m.edso00.ru/21069ccd
MapkoBHHKOBA
CrnocoOsl nony4eHus u bubnnorexa [JOK
16 1 yeTBepTH
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padorta Ne 1 o
17 teme "lIlorydeHue sTHIIEHA U 1 yetBepTb bubnnorexa [IOK
Y _ https://m.eds00.ru/0941eed8
W3Yy4YEHHUE €ro CBONCTB
Pemenne pacuéTHbIX 3a7a49 Ha
OonpeaeeHue MOJIEKYJIAPHOU
18 pen yisip 1 yersepts bubmuorexa [JOK
(bopMyJIbl OPraHU4ECKOro https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJIUPOBaHHBIC. 1 uetBepTb

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHSA

https://m.edso00.ru/04298c0a
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XuMHUUYeCKue CBOMCTBA bubmuoreka [JOK
20 . 1 yeTBepTb
CONPSIKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d
CriocoOsbI oTy4eHus U bubnnoreka [HOK
21 1 yeTBepTb
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popMmyIa,
22 HOMeHK(JEaIT) ya 3JIEKTPOHHOE U 1 yeTBepTb Bubmuorexa LIOK
ypa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PH3MYECKHEe CBOMCTBA
23 XHUMHYECKHE CBOMCTBA AJIKUHOB 1 yeTBepTb Bubmzorexa LIOK
https://m.edso0.ru/23493a93
KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
24 N 1 yeTBepTb
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObl nostyueHus u bubnnorexa [HOK
25 2 yeTBepTb
MIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
26 aBHEHHIO XUMHYECKOMN 2 yeTBepPTbL bubmorexa [IOK
P https://m.edsoo.ru/5db8e526
peakuu
CucreMmaru3anus 1 0000IIeHne
27 . 2 yeTBeEPTb
3HAHUH 110 TEME
ApeHbBI: TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa. JJIECKTPOHHOE H
28 yp P 2 ueTeepts bubnmoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H301a ¥ TOIyoIa,
ux (pusmveckue cBONCTBa
XHUMHYECKHE CBOMCTBA apEHOB:
29 P 2 ueTeepts bubmuorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy pUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

2 yeTBEpTb

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0eHHOCTH XUMUYECKHUX
CBOWCTB CTHpOIA

Pemenne pacuéTHbIX 33134 Ha
orpeziesieHue MOJIEKYJIIPHOM
(GOpMyIIBI OPraHUIECKOTO
BEIIICCTBA

CniocoOslI noy4eHus u
PUMEHEHUE apeHOB

2 yeTBEpPTb

2 yeTBepTb

2 yeTBepTb

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

TI'enernueckas cBI3b MCKOY
pa3IMYHbIMU KJIaCCaMHU
yYIiIeBoaopoa0oB

2 yeTBEpPTb

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

2 yeTBepTb

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHHbI# yrosib U npoIyKThl
ero nepepaboTKH

2 yeTBepTb

2 yeTBepTb

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune
IPOJYKTOB MepepaboTKU HEPTH

2 yeTBepTb

bu6mmorexa [IOK
https://m.edsoo0.ru/21f9de78

39

['eneTndeckas CBSA3b MEXIY
Pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

2 yeTBepTb
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l'anorenonponsBoHbIE
YTJIEBOJIOPOOB: ANEKTPOHHOE

bubmuorexa [JOK

40 2 yeTBepTb
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue 1Ie04uei Ha
raJjoreHIpoOU3BOAHbIE.
41 BzaumoneiictBue 2 yeTBepTb
JIUTAJIOT€HAJIKaHOB C MarHUEM U
LUHKOM
Cucremarusanus 1 00001IeHNE
. bubnuorexa [JOK
42 3HaHMUMU 0 pa3zeny 2 yeTBEpPTH
" " https://m.edso00.ru/20e89f22
YTieBogopoasl
KourpomnbHas padora o teMe bubnuoreka K
43 " P P " 2 yeTBepTb 1o
YrneBonopoibl https://m.edso0.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIC
CIUPTHI: TOMOJIOTUYECKHH Psi,
ob6111asg hbopMyJia, CTpOECHHUE
44 MOJICK ?1) Enge I/ISIp 2 yeTBepTb bubmmorexa [IOK
Yo, pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpunyeckue
CBOMCTBaA
XUMHYeCKHe CBOMCTBA
45 MpEeNebHBIX OJHOATOMHBIX 2 yeTBepPTbL bubmmorexa [IOK
P https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHus u
46 MMPUMEHEHNE OJHOATOMHBIX 2 yeTBepTb Bubmaorexa LOK
P https://m.eds00.ru/484100000000000
CITUPTOB
ITpocTeie >pupsnl: b K
47 p bup 2 yeTBepTb ubnnotexa L0

HOMCHKIJIaTypa U U30MCpPUs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PUBUYECKUX U
XUMHYECKHX CBOHCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48 2 yeTBeEpTb
¢du3nvecKkre 1 XUMHYECKHE P https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CnocoObI Moy4yeHus u
49 MPUMEHEHNE MHOTOATOMHBIX 3 yeTBEPTb bubmmorexa [IOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHUE MOJICKYJIHI,
50 (bu3UYEeCKHe CBOMCTBA 3 yetBepTb Bubmzorexa LIOK
' https://m.eds00.ru/2ce726f8
TokcuyHOCTH heHoIIa
bubmuorexa [JOK
51 XuMuuyecKkue cBOMCTBa (peHoa 3 yeTBepTHL
¢ P https://m.edso0.ru/037ca5f9
CriocoObl nostyueHus u bubnnorexka [JOK
52 3 yeTBepThL
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.
Pemenne skcnepuMeHTATBHBIX bubnnorexa [JOK
53 3 yeTBeEpPTH
3a1a4 o teme "CaupTsl U https://m.edsoo.ru/fdOced09
benonsr"
CucremMaruzanus 1 00001IeHIE bu6mmoreka [JOK
54 . 3 yeTBeEpPTH
3HAHUU 110 TEME https://m.edso0.ru/1810ch9b
AIbIeTHIbl U KCTOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJILHON I'PYIIIIEL,
55 1Y TpYNIIBL; 3 yersepT bubnmnoreka [JOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

bubmuorexa [JOK

56 H3MYECKHME CBOMCTBA; PeaKIUU 3 yeTBEpPTH
¢ peart P https://m.edsoo.ru/c887425c
MIPUCOCTUHCHHS
Peakimn okucneHus u
57 Ka4eCTBEHHBIE PEAKIIUU 3 yeTBepTb Enbmiorexa IOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
Cnioco0sI oTyYeHust bubnnoreka [HOK
58 3 yeTBEPTb
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICILHBIC
KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
59 3 yeTBepTHL
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHUCIIOT, UX 3 yeTBepTb Brommozexa [IOK
P o https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XUMHYeCKHe CBOMCTBA
61 MIPENEBHBIX OJHOOCHOBHBIX 3 yeTBEPTHL bubmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCcoOEeHHOCTH CBOMCTB
MYpPaBbHUHOU KUCIOTEL.
62 yp 3 yerBepT bubmuorexa [JOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HETPeICTbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX, 3 yeTBEPTb

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.eds00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64 3 yeTBeEPTb
KapOOHOBBIX KHUCIIOT P https://m.edso0.ru/0d162d9d
CriocoObI nosryueHus u
65 [IpUMEHEHNE KapOOHOBBIX 3 yeTBepTb bubmoreka LOK
P P https://m.edso0.ru/7c065c9d
KHUCJIOT
CnoxHbie d(upHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnnoreka [HOK
66 3 yeTBEPTb
dopmya, n3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
Pu3nyecKue 1 XMuMHYECKUe bubnuorexa [JOK
67 . 3 yeTBepTHL
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
68 peaKIiy, Ha OnpeIeeHre 3 yeTBeEpPTb
MOJIEKYJISIPHOI (OpMYIIBI
OpPraHWYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.
Pelienne skciepuMeEHTAIBHBIX bubnnorexa [JOK
69 3 yeTBeEpPTH
3agad no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KkucnoThl. CroxHbie YPUphr”
JKupsel: crpoenue, pu3ndecKkue
70 u XI/FI)MquT(I:)KHe CBOgI)CTBa 3 yeTBeEpPTH bubmorexa [IOK
https://m.edso0o.ru/a19c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
COJIEpXKAIINX OCTaTKU bubmuorexa [JOK
71 3 yeTBepTb
HEIIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. JKUpsl B IpUpoIe
bubnmnorexa [JOK
72 Mp1ta Kak COJTH BBICIITUX 3 yeTBEpPTH 1

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73 3 yeTBeEpTb
KHUCJIOPOJCOACPKAIINX P https://m.edsoo.ru/56790c96
OpPTraHWYECKUX BEIIECTB
Pacuértrl mo ypaBHEHUSIM
74 yp N 3 yeTBepTb
XUMUYECKUX PEaKIIUn
Cucrtemaru3zanus 1 0000IICHUE bubmuorexa [JOK
75 . 3 yeTBepTHL
3HAHUU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTeprucTruKa
TJICBOJOB U KilaccupuKalms b K
76 y A ¢uxar 3 veTaepts n6moreka 110
YTIEBOJIOB (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)
Mounocaxapuabl: puznyecKue
77 CBOMCTBA U HaXO0KJIEHHUE B 3 yeTBeEpPTH Brbmmozexa [IOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 3HAYECHUE B 3 yeTBEPTHL bubmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,
MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
79 4 yeTBEpTH
Haxoxnenue B mpuponae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuIOB
TTonucaxapuasl: cTpoeHHUE
30 pun P 4 versepTs bubmuorexa [JOK

MaKpoOMOJIeKyJ, (Pu3nYecKre u

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81 4 yeTBEPTb
BOJIOKHAX P https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
omnpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
82 4 yetBepTb
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXKHOTO
CucremaTtu3zanus u 00o0IIeHNe bubnuorexa [JOK
83 . 4 yeTBEPTH
3HaHUU 1O paznaeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoacoaepariue 4 yeTBEPTb bubnmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTpOEHUE MOJIEKYJI, 00IIas
85 (1);) MyJia I/ISOMeyI/ISI 4 yeTBEPTH bubmorexa HOK
pMy’Ia, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U PU3NIECKUE
CBOMCTBaA
XuMudeckue CBONCTBa bu6mmoreka [JOK
86 4 yeTBEpPTb
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XUMHUUYECKUX 4 yeTBepTb Bubmzorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
Crioco0bI ostyueHus u
88 MpPUMEHEHHE aTU(PaTHUECKUX 4 yeTBEPTHL Brbmuorexa IOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMHHOKMCIOTEI: HOMEHKIaTypa b K
89 yp 4 vesepTb noamoreka [{O

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK
90 OMOJIOTUYECKOE 3HAUYECHUE 4 yeTBepTb
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TIETITHIOB
benku xak npupogHEIC
91 pupon 4 versepTs bubmuorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 XuMHudeckue cBOMCTBA OCIIKOB 4 yeTBEPTH
P https://m.edso00.ru/6237306d
A3zoTcoaepikaiue
TeTePOIMKITHYECKIE
93 coennuennsa. HykienHoBbIe 4 yeTBepTb Bubmorexa ITOK
Y https://m.edso0.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poiib
[TpakTuyeckas padora Ne 4.
Pemenue skcriepuMeHTAITEHBIX
94 3a7a4 10 TEME 4 yeTBEpPTb bubmmorexa [IOK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaep:kalme
OpraHUYecKHue coequHeHns"
[TpakTuyeckas padora Ne 5.
Pemenne skciepuMeHTATbHBIX bubnunoreka [JOK
95 4 yeTBEPTb
3a7a4 1Mo Teme ""Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKHUX COCTMHEHHUI"
KonTpomnpHas pabota mo Teme
96 "A30TcoaepIKaliue 4 yeTBEPTH Bubmzorexa LIOK
P " https://m.edsoo.ru/ce561bc7
OpTaHHYECKUE COCTUHCHUS
97 OCHOBHBIE TTOHATUSA XUMUHU 4 yetBepTb = bubOmmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIBI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuorexa [JOK

98 1 4 yetBe
nepepadoTKa MIacTUKa HeTeepT https://m.edso00.ru/82242e0f
DJ1IacTOMEpbI: HATYpPaJIbHbBIN

99 CUHTCTHYCCKHEC KAYTYKH 1 4 yeTBepThb bubmorexa LOK

YAyRH: P https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBbIE, 1 4 versepTs bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckas paborta No 6.

101 Penenne skcriepuMeHTanbHBIX 1 4 vesepTb bubnnoreka [JOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O06o0011eHEe U cUCTeMaTU3aIHs

102 U3Y4YEHHOI'0 MaTepHalla 1o TemMe 1 4 versepts bubnnorexka [JOK
"BBICOKOMONEKYJIIPHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoxa Konrpoabnbie IIpakTHueckue bp
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX sIIEp. bubmuorexa [IOK

1 i 1 1 yetBepTb
Xumuueckuit axeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
CtpoeHue IEeKTPOHHBIX 000I04EK Bbu6moteka [JOK

2 1 1 yeTBepTb
aTOMOB, KBaHTOBEIC UMCJIa https://m.edsoo.ru/b4d9fffa
Kiaccudpukanuss XUMHUIeCKHX bubnnorexa [JOK

3 1 1 yeTBepTb
3JIEMEHTOB (S-, -, d-, f-a;emMenThI) https://m.edsoo.ru/61294af9
Pacnipenenenue 31€KTPOHOB 1O bubnnorexa [JOK

4 1 1 yeTBepTb
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB

5 BHGMCII;TOB B OCHOEI){OJ I:/I 1 1 yeTBeEpPTbL bubnmorexa HOK

. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
DIIeKTPOHHBIE KOH(PUTYpPAIITUA HOHOB.

6 p ¢urypar 1 P bubmoreka LIOK
DIEeKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
Ileproanueckuii 3aKOH U
[lepnonnueckas cucreMa XUMHUYECKUX

7 anemenToB JI. 1. Menjaeneera, cBs3b C 1 1 yeTBepTb Bubmorexa LIOK

N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TeOpUeH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX
8 pasy 1 1 yeTsepts bubmuoreka [{OK

VMU MIPOCTBHIX U CJII0KHBIX BELIECTB 110
rpyIIaM " nepuoaam

https://m.edsoo.ru/f8468927
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Cucremarusanus U 0000IEHUE 3HAHUN

bubnunorexa LIOK

9 1 yeTBepTb
10 TEME P https://m.edsoo.ru/8fad2942
Buasl xumuueckoil cBs3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
10 1 yeTBepTb
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeKMOeKyJIsIpHbIE B3aUMOICUCTBUS
BanenTHOCTD U BaJIEeHTHLIE
BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
11 N 1 yeTBepTb
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUECKUM CTPOECHUEM
[IpencraBieHrst 0 KOMIUIEKCHBIX bu6nmnorexa LIOK
12 1 yeTBepTb
COEIMHEHUSIX: COCTaB U HOMEHKJIAaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MosekynspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHA. THIIBI Bubmunorexa IHOK
13 yIp P . 1 yeTBepTb s
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHne 0 KOIIOUIHBIX 1 yeTBepTH Bubmaorexa IIOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnble pacTBOPHI: HACKHIIICHHBIE U
15 HEHACBII[EHHBIE, PACTBOPUMOCTD 1 yeTBepTH Bubmaorexa IIOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst
Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU bubnuorexa [IOK
16 1 yeTBepThb
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenne 3ama4d ¢ MCIOIb30BaHUEM
TIOHATHH ""MaccoBast 10515 but6mmorekxa [IOK
17 1 yeTBepTb

nn

pacTBOpEHHOrO BeuiecTsa', "MosipHas
KOHUEeHTpauus"

https://m.edsoo.ru/785e0ab4
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Krnaccudukanust 1 HOMEHKIIaTypa bubmmoreka [JOK
18 1 yeTBepTb
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3anus 1 0000ICHUE 3HAHUIMA bubmuorexa [JOK
19 1 yeTBepTb
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepronuueckuii
3akoH u [leproanueckas cucrema bubnmnoreka HOK
20 1 yeTBepTb
XUMHYECKHX 3eMeHToB /l. W. https://m.edsoo.ru/70a60aa4
Menneneena", "CtpoeHue BeliecTna.
Muoroob6pasue BemecT"
Knaccudukanuss XaMUYECKHX peaKiiui
B HEOPraHUYECKOM U OpraHNYeCcKOn
XUMHUHU. 3aKOH COXPaHEHUSI MaCChI bubnnoreka [JOK
21 1 yeTBepTb
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso0.ru/6335cdd2
MIPEBPAICHHSI SHEPTUHU TIPU
XUMHUYECKHUX PEaKIIHsIX
TennoBble 3¢ (HeKThl XMMUYECKHX
22 eakimi. TepMoXuMHUYECKHE 1 yeTBepTH Bubmorexa LIOK
P - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEHUAM
23 XUMHUYECKHUX PEAKIINH U 1 yeTBepTb Bubmorexa IIOK
p https://m.edsoo.ru/87b13954
TEPMOXHUMHYCCKUM YPABHCHUSIM
CKOpOCTbh XMMHUYECKOH pEaKluH, €€
24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB. 1 yeTBepTb
Karanu3s u xatanuzatopsl
25 ['oMoreHHbIC U TETEPOTECHHBIC PEAKITIU 2 yeTBepTb
IIpakTrueckas padora Ne 1 mo teme bu6nunorexa LIOK
26 P P 2 yeTBepTb 1

"BausiHue pa3nuuHbIX GaKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbie 1 HEOOPATUMBIE PEAKIIUH.

bu6nmoreka IIOK

27 2 yeTBepTb
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuueckas padota Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GakTopoB HA 2 yeTBepTb Bubmiorexa OK
P P " https://m.edsoo.ru/3bf34el7
MOJIOKEHNUE XMMHUYECKOTO PaBHOBECHS
DIEKTPOIUTHUECKAS JUCCOLIUALIH.
29 CI/IJ‘ILHI::Ie U ci1a0bIe DIEKTPOIUTEI 2 yeTBepTb Bubmzorexa HOK
p ’ https://m.edsoo.ru/5f766bdf
CremneHs qUCCOUAN
Honnoe npoussenenne sonsl. Cpena
30 BOJHBIX EI:CTBO oB. Bomopo HI)II;I 2 yeTBepTb Bubmrorexa IIOK
s P POB. BONOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIIKE B pACTBOPaAx 2 yeTBepTb Bubmuorexa IIOK
p m p P https://m.edsoo.ru/09d5a%9hd
JIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XUMHUECKHE PEAKIIUHU B PACTBOPAX 2 yeTBepTb Bubmiorexa IIOK
"p B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eaKIUuH. BaxkHelIme OKUCIUTEIN U 2 yeTBepPTHL Bubmaorexa IIOK
peaKIH. https://m.eds00.ru/56226060
BOCCTaHOBHUTEIHN
MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnmnoreka HOK
34 2 yeTBepTb
MOHHOTr0) OanaHca https://m.edsoo.ru/fh691387
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB
35 P p P p 2 ueTeepts bubmuoreka [{OK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amau pa3nuUHbBIX THIIOB 2 yeTBepTb Bubmorexa IIOK
P https://m.edso0.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIOB 2 yetBeptb = bubmmoreka IJOK
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https://m.edsoo.ru/5afa265d

38 CucremaTtu3zanus 1 0000IICHUE 3HAHUI 2 yersepTs bubnnorexa [IOK
1o TeMe "XumMudeckue peaxuuun' https://m.edsoo.ru/c161eb85
KonTpoibHas pabora o Teme bu6nmoreka IIOK
39 " P P " 2 yeTBEPTH 1
XUMHYECKUE PEAKLIUN https://m.edsoo.ru/a8a0a930
ITonoxeHne HEMETaIOB B
[Tepuoauueckoil cucreMe XUMUYECKUX
40 snemenToB JI. 1. MenaeneeBa u 2 yeTBepTb Bubmorexa IIOK
T https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndyecKknue CBOMCTBA HEMETAIIJIOB
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
41 KHCJIOPOJIa, cepbl, hocdopa u 2 yeTBepTb Bubmorexa IIOK
poJa, cephl, p https://m.edsoo.ru/ef92c91c
yriiepojia)
Bogopon: nonyuyenue, pusndeckue u b K
42 J0pOA yue ¢ 2 vetsepTs u6amotexa 11O
XHMHYECKHUE CBOMCTBA. [ uapu bl https://m.edsoo.ru/0aa8f613
lanorensl: HaXOXIEHHUE B IPUPOJIC,
43 CHocoObI OJyYeHus!, PU3NYECKUE U 2 yeTBEpPTH bubmorexa [JOK
Y L https://m.edsoo.ru/4e223795
XHMUYECKHE CBOMCTBA
I"anorenoBogopoael. Baxkueiiue
44 KHACJIOPOACOAEPIKAIINE COCTUHEHNS 2 yeTBepTb Bubmorexa IIOK
poACOAIepralt A https://m.edso0.ru/6b3255e6
rajJorcHOB
JlabopaTopHble U IPOMBIILIICHHBIE
CHOCOOBI MOTYYEHHUS TaJIOT€HOB. bubmuoreka [IOK
45 2 yeTBeEpPTHL
[IpuMeHeHue rajJoreHoB u ux https://m.edsoo.ru/6971aca4
COeTMHEHNN
[IpakTuueckas padora Ne 4. Perenue
but6mmoreka [IOK
46 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 2 yeTBEPTb

"["anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
HPOMBIIICHHBIE CIIOCOOBI MOy YEHHS,

bu6nunoreka LIOK

47 . 2 yeTBepTb
bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciopoaa U 030Ha
bu6nunoreka LIOK
48 OKCHIBI U IEPOKCHIBI 2 yeTBepTbL
A P s P https://m.edso0.ru/5¢8816a0
49 Pemenue 3amay pa3inyHbIX TUIIOB 3 yeTBepTb Bubmzorexa HOK
P https://m.edsoo.ru/2b6dsbab
Cepa: Hax0XKJICHHUE B IIPUPOJIE,
50 CH(I;)CO6LI OJYYEHUSA (§H3II)/IIICCKI/IG u 3 yeTBepThb Bubmuorexa LIOK
YACHI, https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bubnunoreka LIOK
51 CepoBozopoa, Cyab(puab 3 yeTBEpPTHL
POBOZOPOLL, CY b (1 P https://m.edso0.ru/7¢875999
Kucnopoacoaepsxkaire coeIMHEHUS
52 CepPEI gCO6eHle)CTI/I CBOWCTB CEpHOU 3 yeTBepTb Bubmorexa LIOK
prl- P https://m.edso0o.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue
53 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 3 yeTBEPTHL bubmorexa LOK
" P . | https://m.edso0o.ru/0afb05e4
Cepa u e€ coequHeHus
A30T: HaXOXJACHUE B IPUPOJIE,
CHocoObI OJyueHus!, PU3NYECKUE U bubmuoreka [IOK
54 . 3 yeTBEpPTHL
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaep:xaiiue coequHeHUS
55 azora IZ)CO6€H§OCTI/I CBOICTB a30THOI 3 yeTBeEpTHL bubnnorexa [IOK
’ https://m.edsoo.ru/e2965afe
KHCJIOTBI
[Ipumenenue a3oTa ¥ €ro COeIMHEHUN. bubmuoteka [IOK
56 3 yeTBepTb

A30THBIE YA0OpEHHS

https://m.edso00.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CIOCOOBI MOJTyYeHHUsI, PUBUUECKHE U

bu6nunoreka LIOK

57 3 yeTBeEpPTb
xuMuueckue cporictBa. dochumpr u P https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c((i))ne (bxczume kucnotel. Conu 3 yeTBepTHL bubmorexa [IOK

p N P ' https://m.edsoo.ru/c7a2d429
dhochopHON KHCIIOTHI

59 HpHMeHeHI/ie ¢docdopa u ero 3 yersepTs bubnuoreka [IOK
coenuHeHni. DocopHbIe yI0OpEHUS https://m.edsoo.ru/a218070a
[TpakTiueckast pabota Ne 6. Pemenue

bubnuoreka [{OK

60 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME 3 yeTBeEpTHL

" " https://m.eds00.ru/8175ac3f
A30T 1 pochop U uX coeqUHEHUS
VYriepoa: HaXoXJIeHUE B MPUPOJIE,

61 AITOTPOTHbBIE MOIU(PUKALINY; ) 3 yersepTs bubmmoreka [JOK
(bu3HYEeCKHe U XMMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHUE
Oxcup yriepona(ll), oxkcun

62 TIie oya(l\ﬁ)) ; I‘(OJ'I)LHaH KHCIIOTa U €€ 3 yeTBEPTb bubmorexa HOK
YIIEpOR a4 https://m.edsoo.ru/dba58adf
conu

63 Penrenne 3amau pa3InyHbIX THIIOB 3 yeTBEPTHL bubmiorexa LIOK

AP https://m.edsoo.ru/6029b609
Kpemunii: HaxoXaeHNUe B IIPUPOJIE,
64 05000651 MOJIy4YEHHUS q)nsniefxne u 3 yeTBEpPTH bubmorexa [JOK
Y L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcun kpemuusi(1V), kpemHueBas 3 yersepTs bubmuoreka [IOK
KHCJIOTa, CHITMKATEI https://m.edso0.ru/3170e7bl
bu6nunorexa LIOK
IIpuMeHeHne KpeMHHUS U €T0
66 3 4etBepTb | https://m.edsoo.ru/393cdacO

coenuaeHUi. CTEKII0, €T0 MOJTyYeHHE,

https://m.edsoo.ru/5823cefb
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BUBI CTCKIIA

67 Pemenne 3ama4 pa3IinyHbIX TUIIOB 3 yeTBepTb bubmaorexa LIOK
A8t p https://m.edsoo.ru/b624f801
CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK
68 ' 3 yeTBepTH
o TeMme "HemeTamibr" https://m.edso0.ru/6e864db5
KonTtponsHas padora 1o teme
69 P p 3 yersepts bub6nmoreka [IOK
"HemeTammsr" https://m.edso0.ru/d0484c76
AHann3 pe3ybTaTOB KOHTPOJIBHOMN
70 pesy. P 3 wereepts bubnunoreka LIOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/2b7e9510
ITonoxxkenne MeTaIOB B
[Teproauieckoil CUCTEME XMMHYECKHX
71 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS 3 yeTBepTb Bubmorexa IOK
’ p https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue puznuecKkrue CBOMCTBa
72 MeTaiuioB. [IprMeHeHe METaIOB B 3 yeTBEPTHL Bubmuorexa IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
Cnnasbl MeTaiu1oB. Kopposus
73 pPp 3 yersepts bu6nmorexa LIOK
METAaJLIOB https://m.edsoo.ru/42b872e3
74 Pemenne 3amad pa3nuyHbIX TUIIOB 3 yeTBepTb Bubmorexa IOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI
75 MeTaJ'IJl':I)OB Oo6mue cnoI::o6LI H(I))J'I YEeHUSI 3 yeTBepTb Bubmaorexa IIOK
) y https://m.edsoo.ru/94eb377a
METAJLIOB
OO6mas xapaktepuctruka metayioB |A-
rpymnisl Ilepuoanyeckoil CUCTEMBI
76 Py puoa 3 weTeepts bubnuotexa [JOK

XMMHYECKUX 31eMEHTOB. HaTpuii u
Kaluii: moinyuyeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUYCCKUC CBOfICTBEl, MMPUMCHCHUC
IMPOCTHIX BEIIECTB U UX COC,Z[I/IHeHI/IfI

Oo6mas xapakrepuctuka metamioB |1A-
rpymnsl Ilepuoanueckoi cucteMsl
XMMHYECKHUX JIEMEHTOB. Maruui u

bu6nunoreka LIOK

77 3 yeTBepTL
KaJbIMI: TIOTy4YeHue, pusnueckue u P https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB M KX COCAMHEHUI
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuoreka [{OK

78 3 yeTBepTb
YCTPaHECHUS https://m.edsoo.ru/c74bfae9
AnoMuHUH: Iony4yeHue, pusndeckue u bubnuoreka [IOK

79 : 4 yetBepTb
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
THUJIPOKCHJIA ATFOMUHHS, bubnunoreka LIOK

80 4 yetBepTb
TUJIPOKCOKOMILJIEKCHI aJTFOMUHMUS, UX https://m.edsoo.ru/5d12d318
MpUMEHEHUE

81 Pemienue 3agau pa3auvyHBIX TUTIOB 4 yeTBeEPTbL
[Tpaktuyeckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAIBHBIX 327124 110 TEME 4 yeTBEPTH Bubmorexa IIOK
" P , https://m.edso0o0.ru/27a4af43

MeTaJibl TJIaBHBIX TTOATPYIITT

OO01mas xapakTepucTHKa METaIOB
no6ouHbIX moArpynmn (b-rpymnmn bubnuoreka K

83 Arpy (b-rpynm) 4 veraepTs 6muotexa 110
[lepronnueckoi cUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
2JIEMEHTOB
du3nyecKue 1 XMMUYECKHue CBOMCTBRA

84 XpoMa U €ro COeINHEHUN, UX 4 yeTBEPTH BrbmroTexa [IOK

p ’ https://m.edsoo0.ru/9911bef3

MPUMEHEHUE

85 Baxneiimme coequHeHrs Maprasiia. 4 yetBepTs  buOmmorteka [IOK
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IIepmanranar xanus, ero
OKHUCJIUTEIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMICTBA

86 J)Kelesa U ero coequnenuii. [lonyuenue 4 yeTBepTb Bubmaorexa ITOK
A ' Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB XKeJe3a
dusznueckue 1 XUMHUYECKHE CBOIICTBA
87 MEIU U €€ COeqUHEHUI, NX 4 yeTBEPTHL Bubmorexa IIOK
’ https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
dusnueckre U XUMHUECKUE CBOIICTBA
LIMHKA ¥ €T0 COSANHEHMH, UX bubnunoreka LIOK
88 4 yetBepTb
npuMeHeHue. ['uapoKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTuueckast pabota Ne 8. Pemenue
bubnunoreka LIOK
89 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 4 yeTBepTb
" \ https://m.edsoo.ru/a6e352ea
MerTaibsl TOOOYHBIX MOATPYIIT
90 Perntenne 3a1a4 pa3IuyHbIX TUIIOB 4 yeTBepTb bubmiorexa LOK
p https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3ALMS
91 W3YYEHHOI'0 MaTepuaia o TeMe 4 yeTBeEpPTH bubnmorexa HOK
| Y " P https://m.eds00.ru/e91fe975
Metanibl
Kontpoabnas padora 1mo Teme b K
92 : P ! p 4 versepts nommoreka 11O
MerTamisl https://m.edsoo0.ru/83f63ea3
Amnanus pe3ynbTaToB KOHTPOJIHHOM
93 pesy. P 4 versepTs bubmuoreka [{OK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B 00ecIieueHuN
CTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA. b K
94 Y P 4 yeTBepTb nomorexa LO

Ilonsatue o HAYYHBIX MCTOAAaX
HCCICcaJ0BaHus BCIICCTB

https://m.edsoo0.ru/080fe1f0
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HaquHe MMPUHIHIIBI OPpraHu3alunu
XUMHYCCKOI'0 IMpOrU3BOJACTBA.

bu6nunoreka LIOK

95 1 4 yeTBepTb
[TpombIlIICHHBIE CITOCOOBI TTOJTYYCHUS P https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMHUUYECKOE 3arps3HEHUE
96 OKPYKaIOIIEH Cpebl U ero 1 4 yeTBEPTb buGnuorexa [IOK
24 P https://m.edso0.ru/9f11bf51
MTOCJICICTBHS
X .
97 MMM U 3I0POBbE YEIIOBEKA 1 4 versepTs bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus nuny. Poias xumuu B bubnnorexa [JOK
98 . 1 4 yetBepTb
o0ecrieueHuy MUIEeBOil 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdromepHbie 1 4 versepts bubmmoreka [JOK
cpenctBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHeimme
100 CTPOHUTEILHBIEC U KOHCTPYKI[MOHHBIE 1 4 yeTBEpPTb bubmmorexa [JOK
p pyKH P https://m.edso0.ru/61e69003
MaTepHuabl
XuMUS B CEITBCKOM XO35HMCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 4 yeTBepTb bubnmorexa [JOK
p p P https://m.edsoo.ru/fd39587d
yaoOpeHus
102 CuctemaTu3zanusi 1 0000ITICHUE 3HAHUIA 1 PP bubmmoteka IIOK
10 TEME P https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

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

Xumus, 10 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkun
A H., Axumonepnoe o6mectBo «3marenscTBo «IIpocsemnieHunes
Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH

A.H., AKHHOHepHOG 06I[IGCTBO «I/IBI[aTCJII)CTBO «HpOCBGHIeHI/IG»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus. Yrinyonensusii yposenb. 10 - 11 kiacc. MeTonnueckoe nocooue/

INa6puensa O.C., Octpoymon N.I'.; Mocksa - [IpocBenienue

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmoreka IIOK

https://m.edsoo.ru/d69df650

https://m.edsoo.ru/2dd57124



