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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MMO3ULUSAM B MPOTPaMME MO XMMHMH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHON COCTABIIAIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHMsI Ha ypPOBHE CpPEIHEro o0IIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHON MPOTpaMMBbI CpeAHEro o00Iero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HWMEIOUUX  MEXIUCHUTUTMHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJEp>KaHUS 3TUX KypCOB B NPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3Y4YEHHMs INpeaMera obOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pacCMaTPUBAEMBIX C TOUKH 3PEHHS] XUMUYECKOW KHHETUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo mpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiist 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAss Teopusi (MOJEKyJsipHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IpEACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTEPUATILHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIIEPCHBIX CUCTEMAX, 00 00Iux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUU 71 OOBSICHECHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHallM3a U OIICHKH C TIO3UIIMH 3KOJOTHIECKON OE30MacHOCTH MOCIIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JJII NPUOOPETCHHUS YMEHUW OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOuiero oOpa3oBaHUs NpPH U3YYEHUU
npenMera  «XuUMUsS» Ha  YIUIyOJNEHHOM  ypoBHE OCOOYI0  aKTyaldbHOCTB
IPUOOPETAIOT TaKUe IeNN U 3a/1a49H, KaK:

e BOCHHUTaHHC YOCKIAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
NPUKJIATHBIX HCCICAOBAHUNA B XUMHH, (DOPMHPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHUE MMO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYCCKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (dopMHpOBaHWEC yYMCHHI W HaBBIKOB PAa3yMHOTO IPHUPOIOIOIb30BAHHS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX JIJIS M3yYSHUS] XUMHUH Ha YTITyOJICHHOM
YpOBHE cpeaHero obmiero oopazoBanusi, cocrabiuser 340 ygacoB: B 10 kmacce —
170 gacoB (5 yacoB B Hezento), B 11 kimacce — 170 vacoB (5 yacoB B HEJETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMELICHUs, W30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ] alKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOMHOM CBA3M, MOJMMEpHU3anuu W okucieHus. [IpaBuio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLUU 3aMEIICHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJIKUJIBHBIX PpPaJUKAIOB, KapOOKCHUIBHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMUHBIMU KJIACCAaMU yTIIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX, IOJIYYCHHE OHTUJICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndecKue coelMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTaMM, KauyeCTBEHHAas peakiMs Ha MHOTOATOMHbIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYINIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETUI0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCIOT. BomOpoaHbIE CBS3M MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

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

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BIusHUE TPyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucnoTel. HoMeHknaTypa u nuzomepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3W4Yeckue CBOMCTBA  AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OEeNKOB NpPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WIIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOocucTema, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX OBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BbIpaXEHUSI KOHIIEHTPALIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTJICNbHBIX MIPEACTAaBUTENIC HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA TOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID HHIWKATOPOB, H3YYEHUE BIIUSIHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUSI UX aTOMOB. DU3MUECKUe
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [ppMeHeHne raJoreHoB U UX COEAUHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbbuasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCUABI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. dochuner u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Okcun kpemuwusi(1V), kpemMHHEBas KHCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alMThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuonuueckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOIICTBa OKCHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U €ro coeanHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYeCcKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHeHuid. [lomydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), B3aMMOJCUCTBUE IIMHKA W JK€Je3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOI'O MCCIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS TUIIA: OCHOBHBIC KOMIIOHEHTHI, IMHIIEBBIC 100aBKU. Ponk XuMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Maccel BemiecTBa Wid 00bEMa Tra30B MO MU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlInM, €CIM OJHO M3 BEUIECTB JAaHO B BHJAE PACTBOpa C OIPEICIEHHOMN
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€H TMpPU  U3YyYCHUH  OOmed
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUYECKUM YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBISAIOINIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU T[OBEJICHHUS; HaIUYHe
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peain3aiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTA TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpECAa M [03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUM MPaKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPY>KAIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrHoHambHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKITMOHAIEHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JIE€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHEHHUS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeids €€ LelIM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro o0Imero oOpa3oBaHHUs BKIIOYAIOT CIEU(UUCCKUAC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHnr yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SIAPO U AIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YTIECPOIHBIN CKeNeT, (yHKIIMOHATLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlil, TEPMOJUHAMUYECKHUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XMMUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS ANEKTPOJUTHUYECKON TUCCOLMALMNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIIEHTPALUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3yYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (GopMe pe3yiabTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbBI ONpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, aTepHeT u Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 30 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI 10 https://m.eds00.ru/d69df650
Hroro mo pazneny 61
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 23 https://m.edso00.ru/d69df650
Hroro mo pazueny 23
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 11 httos://m.edsoo.ru/d69df650
Hroro no pazneny 11
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 18 1 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 97 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 32 2 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 77
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 40 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 7 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 77
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 16 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 16



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

BBeznenue B opraHnyeckyo
XUMUIO

Bxonanas quarsoctuka

[Ipenmer u 3HaueHue
OpPraHUYeCKON XUMHUH,
MIPEJICTABIICHUE O
MHOT000pa3uu OpraHuIECKUX
COCIMHEHUN

H3omepsl. 'oMmonoru.

bu6mmoreka [IOK
https://m.edso00.ru/3686e6f5

OTtpaboTka HaBBIKOB IO
COCTaBJICHUSI U30MEPOB U
TOMOJIOTOB OPTaHUYECKHUX
COeTMHEHNN

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHBIE BO3MOKHOCTH
aToma yriepoja

DJIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE 1
BO30YXIEHHOE COCTOSTHUS).
BanenTHBIE BO3MOKHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/0Oce6fd4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

aToma yriepoja

XuMHYecKas CBSI3b B
OpPTaHWYECKUX COCTUHCHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBs3€EH

bu6mmoreka [JOK
https://m.edso0.ru/8d39f5c8

XuMHYecKas CBSI3b B
OPTraHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pas3psbiBa CBs3e

bubmuoreka [JOK
https://m.edso0.ru/8d39f5c8

10

11

12

13

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUMN A.
M. bytneposa

Buzpl nzomepuu: cTpyKTypHasi,
IPOCTPaHCTBEHHAs.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYyJIaX OPTaHUYECKUX
COeTMHEHNN

Buasl uzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIe 3 (EKTH B
MOJIEKYJIaX OPTaHUIECKUX
COeTMHEHNN

IIpencrasnenue o
KIacCU(pUKALUU U
CUCTeMaTHUeCKast
nomenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

bubmuorexa [JOK
https://m.edsoo.ru/9e595ch8

bu6mmoreka [JOK
https://m.edsoo.ru/b0e61661

bu6mmoreka [JOK
https://m.edsoo.ru/b0e61661

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

14

15

IIpencrasnenue o
KJTacCH(HUKAIUH 1
CHCTEMaTHYEeCKas
nomenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

CocraBienie Ha3BaHUU 1

(GopMyII IO CHCTEMAaTHYECKON
nomenkiarype (IUPAC)

bubmuoreka [JOK
https://m.edsoo.ru/c212dd21

16

17

18

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU
Knaccudukanus peakiuii B
OpPraHUYECKON XMMUHU

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

19

KonTtponpsHas padora Nel mo
teme "[Ipenmer oprannueckoin
XuMun"

20

AJKaHbI: TOMOJIOTHYECKHUH Psi,
obmas popmyna,
HOMCHKIJIaTypa U U30MCpPUs,
AIIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

bubmuorexa [JOK
https://m.edso0.ru/25a14636

21

AJKaHbl: TOMOJIOTHYECKHUH psif,
obmas popmyna,
HOMCHKIJIaTypa U U30MEpPUs,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

bu6mmorexa [IOK
https://m.edsoo.ru/25a14636



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

22

duznueckre 1 XUMUYECKUE
CBOMCTBA aJIKAHOB

bubmuoreka [JOK
https://m.edsoo.ru/3137711c

23

24

Haxosxnenue ankaHosB B
npupoe. CriocoObI moydeHust
Y IPUMEHEHHUE AIIKaHOB

[{uknoankaHbl: oOmast
dbopmyIa, HOMEHKIAaTypa U
U30MEpHsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJyYEHUS U
[IPUMEHEHUE

bu6mmoreka [JOK
https://m.edso0.ru/259b0a5h

bubmuoreka [JOK
https://m.edso00.ru/156730d2

25

[{ukoasikaHbl: oOmIast
dbopMyIa, HOMEHKIIATypa
U30MEpPHsI, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OJTyYEHUS U
pUMEHEHHE

26

Pemenne pacu€THbIX 3a/1a4 HA
OIpEeNIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUYECKOTO
BEIIECTBA [10 MAaCCOBBIM JI0JIIM
aTOMOB JIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTuzanus
¥ 0000111eHe 3HaHUi 110 TeMe

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

27

Pemenune pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHOMN
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA II0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX

but6mmorexa [IOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

B ero cocras. Cucremarusanus
1 0000I11[eHNE 3HAHUI IO TEME

28

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOSIIUX
B ero cocraB. CucremaTu3anus
1 00001IeHNE 3HAHUI IO TEME

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

29

Cucremarusanus 1 00001IeHNE
3HaHui o treme "[IpenenpHble
YTJ1€BOA0POABI"

30

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia,
HOMECHKJIATypa, JJICKTPOHHOE
POCTPAaHCTBEHHOE CTPOCHUE
MoJekya. CTpyKTypHasi ¥ IUC-
TPaHC-U30MEPHUS ATKCHOB

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

31

AJIKEHBI: TOMOJIOTHYECKUH psif,
obmas popmyna,
HOMEHKJIaTypa, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyn. CTpyKTypHast ¥ LIucC-
TpaHC-U30MEPHsI ATKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

32

Ouznyeckue 1 XUMUUECKHE
CBolicTBa ankeHoB. [IpaBuio
MapkOoBHHKOBa

bu6mmorexa [IOK
https://m.edsoo.ru/21069ccd

33

dusnyeckue 1 XUMUYECKHE
CBolicTBa ankeHoB. [IpaBuio

bu6nmoreka [JOK
https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd

MapkOoBHHMKOBa

CniocoOslI noy4eHus u

bu6mmoreka [JOK

34
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTtrueckas padora Ne 1 mo
35 teme "lloydyeHue sTuiieHa u bubmmorexa [JOK
i N https://m.eds00.ru/0941eed8
U3YYEHUE €ro CBOMCTB
Pemenne pacy€THbIX 3a1a4 HA
ONpeIeTICHUE MOJIEKYJISIPHOI bubnmoreka [JOK
36
bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIleCTBa
37 CucremaTtu3zanus u 0000IICHHIE
3HaHU# 1o Teme "AsKeHb!"
AJKagueHsl: COnpsKEHHbIE,
W30JIMPOBAHHBIE,
38 KyMYJUPOBaHHBIC bubmorexa HOK
yMysHp ’ https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS
XuMHYECKHE CBONCTBA bu6mmoreka [JOK
39 "
CONPSIKEHHBIX THEHOB https://m.eds00.ru/e561253d
40 CniocoOblI ony4eHus u bubnuoteka [JOK
IIPUMEHEHNE AJIKATUECHOB https://m.edsoo.ru/1aa81660
41 Cucremarusanus 1 00001eHne
3HaHui Mo TeMe "AnkagueHnr”
AJKUHBI: TOMOJIOTHYECKHH Psif,
obmas ¢popmyna,
Gopay bubnmoreka [JOK
42 HOMEHKJIaTypa, YIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOEHUE
MoOJIEKY, (Pr3HUecKHre CBOMCTBA

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

bubmuoreka [JOK

43 XHUMHYECKHE CBONCTBA aJIKMHOB httos://m.edsoo.ru/23493a93
KauecTBeHHble peakiu Ha bubnmoreka [JOK

44 .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

45 CriocoOsbI oTy4eHus u bubnuoreka [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacuérel 1o

46 YPaBHEHUIO XUMUYECKON bubmmorexa [TOK

https://m.edsoo.ru/5db8e526
peakuu
Pemrenne 3anay: pacd€Tel o

47 YPaBHEHUIO XUMUYECKON
peaxkiuu

48 CucremaTtu3zanus u 0000IIeHHIE
3HAHUI IO TeMe
CucremaTtu3zanus u 0000IIeHHE

49 3HaHUM MO TeEME
"HenpenenbHbie
YTJI€BOOPOIBI"

ApeHbBI: TOMOJIOTUYECKUH P,
obmas popmyna,

50 HOMEHKJIaTypa. DJIEeKTPOHHOE U bu6nuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MoJIEKYJ O€H30J1a ¥ TOIyoIa,
uX (pu3uveckre CBONCTBA

51 XUMHUYECKHE CBOMCTBA apEHOB: bubnmoreka [JOK
pEaKkIn 3aMeICHAS https://m.edsoo.ru/a44alaed

59 XUMHYECKUE CBOICTBA apEHOB: bubnmnoreka [JOK

pCaknu NpuCoOCINHCHUA,

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

OKHCJIEHHE TOMOJIOTOB OeH301a

53

54

55

Oco0eHHOCTH XUMHUYECKUX
CBOICTB CTHpOIa

Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyIIbl OPraHUYECKOrO
BElIeCTBa

Pemenune pacu€tHbIX 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
bopMyIbl OPraHUIECKOTO
BeEllleCcTBa

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

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

56

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peaxkiuu

57

58

59

CriocoObI mosTyueHust 1
NPUMEHEHHE apCHOB

['eHeTHUECKAs! CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTIJIEBOAOPOIOB
['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

bubmuoreka [JOK
https://m.edso00.ru/6f717d09

60

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIHIA.
CucreMmaru3anus 1 0000IIeHre
3HAHUM I10 TeMe

61

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME IO TEME



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

"Apenb!"

62

63

[Ipuponansrii ra3. [lonmytHbie
HE(TSHbIE ra3bl

KameHHbIi yroyib 1 IPOIyKThI
ero nepepadoTKu

bubmuoreka [JOK
https://m.edso00.ru/69b3398b

64

Hedtp 1 ciocoOsI eé
nepepadotku. [Ipumenenue
MPOJYKTOB NepepadoTku HehTH

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

65

66

67

68

69

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMU KJIaCCaMHU
YTJIEBOAOPOIOB
["ajioreHonpoun3BOIHBIE
YIJIEBOAOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

JlelicTBue mIien04Yel Ha
rajioreHIpoU3BOAHbIE.
BiaumoneiictBue
JIUTAJIOTCHAIKAaHOB C MarHHEM U
IMHKOM

Cucremaru3zanusi 1 0000IICHUE
3HAHUH 10 pa3eny
"Vranesonopoast"
KonTposnbHast pabota o Teme
"Vranesonopoast"

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

bu6mmorexa [IOK
https://m.eds00.ru/95c9e298

70

[IpenenvHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,
obmas popmyina, cTpoeHue

bu6nmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

MOJIEKYII, U30MEPHSI,
HOMEHKJIaTypa,
kinaccudukanus, puznyeckne
CBOMCTBa

XUMHYECKUE CBOUCTBA

71 OpeaeIbHBIX OJTHOATOMHBIX bubmotexa [IOK
P https://m.edsoo.ru/26ee34fe
CITUPTOB
XUMHYECKHE CBOUCTBA

72 MPEICTbHBIX OJHOATOMHBIX
CIIUPTOB
CniocoOblI nony4eHus u

73 [IPUMEHEHUE OTHOATOMHBIX bubmmorexa LIOK

P g https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 3pupsi:

74 HOMEHKJIaTypa U U30Mepus, bu6mmoreka [JOK
0COOCHHOCTH (PU3NYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOHCTB
MHoroaToMHbI€ CITUPTHI:

75 STUJICHTIIMKOIIb U TIIMLEPUH, UX bubnuorexa [JOK
¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CnocoOsl nonydeHus u

76 MIPUMEHEHHE MHOTOATOMHBIX bubmorera [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB

77 [TpaxTiueckast padota Ne2 o
teMe "CriupTer"

78 Pemenue pacu€rHbix 3a1a4: 1o

YPaBHEHHIO XUMUYECKON



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

peakuuu, Ha OIpeIeIeHUE
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHMYECKOTO BEIIEeCTBA

Cucremarusanus U 00001eHrue

79 3HaHU 110 TeMe "CHIUpTHI.
IIpocTeie a¢pupsr”
®DeHOJI: CTPOCHHUE MOJICKYJIHI,
80 (du3HYECKHEe CBOMCTBA bubmorexa LOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIA
bubmuoreka [JOK
81 XuMudeckue cBOMCTBA (PeHOJIa
¢ https://m.edsoo0.ru/037ca5f9
82 XuMHu4ecKue cBoicTBa (heHoma
CriocoObI mosryueHust 1 bubmmorexa [IOK
83
npuMeHeHue GeHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 3.
84 Permtenne sxcriepuMeHTaIbLHBIX bubmorexa LHOK
"p " https://m.edsoo.ru/fd0ced09
3a1a4 o TeMme "OeHOoIIbI
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
85 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJIIPHOM (hOPMYITBI
OpPTaHWYECKOTO BEIIeCTBA
86 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUH 10 TeMe https://m.edso0.ru/1810cb9b
g7 CucreMmaru3anus 1 0000IIeHre
3HaHu# 1Mo Teme "denoxn"”
88 Anbaeruapl 1 KETOHBI: bu6nmoreka [JOK

OJICKTPOHHOC CTPOCHUEC

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

KapOOHMIILHOM TPYIIIIHI;
TOMOJIOTHYECKHE Psi/IbL, 00mIas
(bopmyna, nzomepus u
HOMEHKJIaTypa

89

Anbaeruibl ¥ KETOHBI:
¢u3nUeckre CBOMCTBA; peaKkuu
IPUCOECTUHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/c887425c¢

90

91

92

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIbIETHIOB U KETOHOB

Crioco6b! nosyueHust
QJIBJIETU/IOB U KETOHOB

[TpakTiueckast pabota Ne4 mo
Teme "Anpaeruasl 1 KetoHb!"

bubmuoreka [JOK
https://m.edsoo.ru/a393baa9

bubmuorexa [JOK
https://m.edsoo.ru/520d1c51

93

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha ONpECIICHHE
MOJIEKYJISIPHON (HOpMYJIBI
OpraHUYeCKOro BEIEeCTBa

94

Cucremarusanus 1 00001eHne
3HaHui 1o TeMe "AJbAETUAbI U
Ketonsr"

95

96

OHOOCHOBHBIE ITpEeIIbHBIE
KapOOHOBBIEC KHCIIOTHI,
O0COOEHHOCTH CTPOCHHMSI UX
MOJIEKYJT

I/I30Mep1/1${ U HOMCHKJIATypa
I(ap6OHOBLIX KHUCJIOT, UX

bubmunorexa [JOK
https://m.edsoo.ru/fec0b113

bu6nmoreka [JOK
https://m.edso0.ru/700cc87b



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

¢du3nveckre CBONCTBA

97

98

99

XUMHUYECKHE CBOMCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

XUMHYECKHE CBOUCTBA
MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOWCTB
MYypPaBbUHOMN KUCIIOTHL.
MHoroo6pa3ue kKapOOHOBBIX
KHUCIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

100

101

OCco0CHHOCTH CBOMCTB:
HETpeACIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICIIUX
KapOOHOBBIX KUCIIOT

ITonsrue o IMPOU3BOAHBIX
I(ap6OHOBI>IX KHUCIIOT

bubmuoreka [JOK
https://m.edso0.ru/83a08773

bu6mmoreka [IOK
https://m.edso0.ru/0d162d9d

102

CrnocoOsl nonydeHus u
IPUMEHEHNE KapOOHOBBIX
KUCJIOT

bu6mmorexa [IOK
https://m.edsoo.ru/7c065c9d

103

104

[TpaxTiueckast pabota Ne5 o
teme "KapOoHOBBIE KHCIIOTHI"

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
pEeaKuuu, Ha ONPEIECIIEHNE



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

MOJICKYJISIpHOU (hOpMYITBI
OPTraHMYECKOTO BEIIECTBA

105

106

107

Cucremarusanusg U 00001eHne
3Hanui no reme "KapOoHoBbIE
KHUCIIOTHI"

CnoxHbie dpupHI:
TOMOJIOTHYECKHUH psifl, o0Ias
dbopmyia, u30Mepus 1
HOMEHKJIaTypa

duznyueckue U XUMUYECKHE
cBoicTBa A3(HHUPOB

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

108

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKON
peaxkuuy, Ha ONpeeiIeHUue
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYeCKOro BEIEeCTBa

109

[IpakTuueckas pabora Ne 6.
Pemenne skciepuMeHTalIbHBIX
3aga4 no Teme "Kap6oHoBbIe
KucnoThl. CrioxxHble H3GUpHI"

bu6mmorexa [IOK
https://m.edso0o.ru/486671fb

110

Kupsl: ctpoenue, pusndeckue
Y XMMHYECKHE CBOMCTBA
(ruaponus)

bu6mmorexa [IOK
https://m.edsoo.ru/al9c5b98

111

Oco0eHHOCTH CBOICTB JKHUPOB,
COJEpPXKAIIUX OCTATKU
HeNpeIeNbHbIX KUPHBIX
KHCIIOT. JKUpBI B Ipupoae

bubmuorexa [JOK
https://m.edso00.ru/b0331922

112

[IpakTuyeckas pabora Ne7



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

"Crnoxuble 3¢upsl. Kupsr"

113

Mpl11a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, HX
Morotee aeicteue. [lonstue o
CUHTETHYECKUX MOIOIIUX
cpeactax (CMC)

bu6mmoreka [JOK
https://m.edso0.ru/3c566565

114

Mpl11a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX
Morotee aeicteue. [lonstue o
CUHTCTHYECKUX MOFOIIUX
cpenctax (CMC)

115

116

117

118

[TpakTuueckas padota No§
"Mpbuta u Morotue cpeacTna'

['eneTnueckas cBA3b
YTJIEBOAOPOIOB U
KHCIIOPOJICOAEPKALUX
OpPraHMYECKUX BEILECTB
I'enernyeckas cBs3b
YTJIEBOAOPOAOB U
KHCIIOPOJICOAEPKALUX
OpPraHMYECKHX BEILECTB
Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIUH

bubmuoreka [JOK
https://m.edso0.ru/56790c96

119

120

Cucremarusanus 1 00001eHne
3HAHUU IO TEME
Cucremarusanus U 00001eHne

3HaHUU 110 TeMe "Kupsl.
Mpsura"

bubmunorexa [JOK
https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

121

OO0mast xapakTepuCTHKA
YIIIEBOIOB U Kiaccudukanms
YIIIEBOIOB (MOHO-, TU- U
HIOJIMCAXaPUIbI)

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al

122

Monocaxapuabl: GU3NUECKUE
CBOMCTBA U HAXOXXICHHUE B
IpupoJIe

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

123

124

125

126

127

128

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B
KU3HCACATCIbHOCTH OpraHnu3sma

Jucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoje u
MIPUMEHEHHUE TUCAXAPUJIOB

[Tonucaxapuabl: cTpoeHue
MaKpoMOJIeKy, (pU3NYecKre u
XUMHUYECKHE CBOICTBA,
pUMEHEHNE

[TpakTuyeckas padora Ne9
"HccnenoBaHue CBONCTB
TJIFOKO3bI, CaXapo3bl U
Kpaxmana"

Peuienne pacyeTHbIX 3a1a4 HA
OIIpelIeJICHUE A0 BbIXOAA
IIPOJYKTa PEAKLUU OT
TEOPETUYECKU BO3MOXKHOTO
[TonsiTe 06 NCKYCCTBEHHBIX
BOJIOKHAX

bubmuoreka [JOK
https://m.edsoo.ru/5e61122d

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [JOK
https://m.edsoo.ru/72a04508

bu6mmoreka [{OK
https://m.edso00.ru/6216e766



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766

Pewenne pacdyeTHbIX 3a1a4 HA
OIIpECIICHUE I0JIA BBIXOAA

bubmuoreka [JOK

129
MPOAYKTA PEaKIMU OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOXHOTO
CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
130 .
3HAHUH 110 pasjeny https://m.eds00.ru/08d4364c
Kontponbnas pabora Ne3 mo
131 teme "Kucnopoacoaepxaiiue Bubmmorexa LIOK
P P | https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCTUHCHUS
AMuHBI: K1accudukanms,
CTPOEHHUE MOJIEKYJ, 001as
132 dbopmya, u3oMepHs bubmorexa HOK
pMynd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (pru3mueckue
CBOICTBA
133 XuMHYECKHE CBOHCTBA bubmuoreka [JOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
134 XUMHUYECKUE CBOMCTBA
anudaTUuecKux aMHUHOB
AHUWJIMH: CTPOCHNE aHUIINHA,
135 0COOCHHOCTH XUMUYECKUX bubmmorexa [JOK
. https://m.edso00.ru/39cd21f1
CBOICTB aHMJTMHA
CriocoOsbI nostyueHust u
136 npUMeHeHHe anupaTHIECKUX Bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
Pemenue pacdeTHbIX 3a1a49 Ha
ompezieNieHue I0JIM BBIXOAA
137 pea ! 8

MMpOAYKTaA pCaKIuu OT
TCOPCTUYICCKH BO3MOKHOT'O



https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

138

CucremaTtu3zanus u 0000IIeHHE
3HAHUU MO pa3aery AMUHBI

139

140

141

142

KontponsHas padora Ne4 mo
Teme "AMuHb!"

AMHMHOKHUCIIOTBI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKue
cBolicTBa. OTOENbHbBIE
MIPEACTABUTENH 0-AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA
aMHUHOKMCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHokucoT. CUHTE3 U
TUJIPOJIN3 NIENTUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

bu6mmoreka [JOK
https://m.edsoo.ru/d1773e80

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

bubmuoreka [JOK
https://m.edsoo.ru/429e9899

143

144

XHUMHUYECKHE CBOUCTBA OEIIKOB

[IpakTuueckas pa6ora Nel0 no
teMe "KauecTBeHHbIE peakluu
Ha Oenkn"

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

145

146

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui 110 teme "benkn"

A3zoTcoaepikaiue
TeTePOIMKINYECKIE
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib

[IpakTuueckas padora Ne 11.

bubmuorexa [JOK
https://m.edsoo.ru/521d1431

bu6nmoreka [JOK



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

Pemienne skciepuMeHTaIbHBIX
3a7a4 10 TEME
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

https://m.edsoo.ru/8e3c02d1

[IpakTuueckas padora Ne 12.
Pemienne skciepuMeHTAIBHBIX

bubmuoreka [JOK

148
3amad no treMe "Pacmo3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKUX COCTUHEHUI"

KontponpsHas padora Ne5 mo
149 TeMe "A3oTcoaeprKaliie bubmorexa LHOK
P . https://m.edsoo.ru/ce561bc?
OpTraHUYECKUE COCAMHEHUS
OCHOBHBIE ITOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
150 COEIUHEHUI U METOIBI UX bubmmorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEpHU3AITUs U
MOJIMKOHIEHCAI U

151 [Inactmaccel. YTunuzamnus u bubmuorexa [JOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f

152 IImacTtMmaccel. YTuauzanusa u
nepepaboTka MmiacTuka
OnacToMepbl: HaTypaJlbHbBIN

153 CHUHTETHYECKHE KA u bubmmorexa LOK

YAYKH. https://m.edso0.ru/246103ec
Pesuna
BosiokHa: HatypanbHbIe,

154 HCKYCCTBEHHBIE, bubmuorexa [IOK
cuHteTnyeckue. [Tonumepst https://m.edso0.ru/5963a601
CHEHUAILHOTO HAa3HAYEHHUS

155 Bonokna: HatypanbHble,



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

HCKYCCTBCHHEIC,
CHHTCTHYCCKHUC. HOHI/IMepBI
CIICOHUaJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 13.

156 Pemenne skcriepuMeHTaIbHBIX 1 1 bubmmorexa [IOK
3a7a4 no teMe "Pacrio3nasanue https://m.edsoo.ru/3aebd77a
IJIaCTMAacC U BOJIOKOH"
O00011IEHNE U CUCTEMATHU3AIU
W3Y4YEHHOI0 MaTepHala 1o Teme bubnuoreka [IOK

157 1
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequuenusa”

158 Pemenue 3amay

159 Pemenue 3amay

160 I'eneTnyeckas cBsA3L ) 2
OpPTaHUYECKUX COCAMHCHUN

161 [TpomexxyTouHasi aTTeCTalUs. 1
bunersl

162 Nrorossiii ypok 1

OBILIEE KOJIMYECTBO HACOB I10 170 13

[NPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
XuMu4yeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 CtpoeHue 3IeKTPOHHBIX 000JI0YECK 1
aTOMOB, KBAaHTOBBIE YHCIIa
4 Kiaccudukanms XuMuaeckux 1 bubnnoreka [JOK
AJIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edsoo.ru/61294af9
5 Krnaccudukanus XuMHIECKUX 1
3IIEMEHTOB (S-, P-, d-, f-3;1eMenTHI)
6 Pemrenue 3amau pa3nuvHBIX TUIIOB 3
7 Pacnipenenenue 371€KTpOHOB 110 1 bubnmnoreka HOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
P Quryp bubmmoteka IIOK
8 3JICMEHTOB B OCHOBHOM H 1
R https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
9 DNeKTpOHHBIE KOHPHUTYpAITUX HOHOB. 1 bubmmoreka [JOK
DJIEKTPOOTPHULIATENBHOCTh https://m.edso00.ru/a0764b24
10 Pemenue 3ana4 pa3nu4HbIX TUIIOB 2
[Tepuonnueckuii 3aKOH U
but6mmoreka [IOK
11 [Iepnonnueckas cucteMa XMMUYECKUX 1

anemenToB /1. . MenaeneeBa, CBsI3b C

https://m.edso00.ru/16957c01



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

COBPEMEHHOU TEOPHUEHN CTPOEHUS

aTOMOB

12 Pemrenue 3aiau pa3nuyHbIX TUIIOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

13 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX bubmmoreka [JOK
MMH TIPOCTBIX U CJI0KHBIX BEIIECTB 10 https://m.edsoo.ru/f8468927
rpynmnaM u nepuoaam

14 CucremaTu3anus 1 00001IeHnEe 3HAHUI bubmmoreka [JOK
10 TEME https://m.edso0o.ru/8fad2942
Bunnl xumnueckon cBsi3u. MexaHu3MEI

15 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMoseKynspHble B3aUMOCHCTBHS

16 Pemenue 3amau pa3nuvHbIX TUIIOB
BaneHTHOCTh U BaJIeHTHBIE

17 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka IIOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOEHUEM

18 Pemenue 3amau pa3nuvHBIX TUIIOB

19 [IpencraBineHuss 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a

20 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
BemectBa MonekyaspHOro u

21 HEMOJIEKYJISIPHOTO CTPOECHUS. THIBI bu6muoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

99 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubnmnorexa [JOK

[IpencraBnenue 0 KOUIOUIHBIX

https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4

pacTBopax

HUctunasie PpaCcTBOPELI: HACBIIICHHEBIC U

23 HEHACBILIEHHbIE, PACTBOPUMOCTb. bubamorexa LIOK
https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

24 CriocoObI BbIpaKEeHUSI KOHIICHTPALIUU bubmmoreka [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenwe 3a1a4 ¢ UCMOIb30BaHUEM
IMOHSATHH ""MaccoBas JOJIS bubnunoreka LIOK

25 N - :
pacTBOpEHHOTO BeliecTBa", "MoJiapHas https://m.edsoo.ru/785e0ab4
KOHIIeHTpauus"

26 Pemrenue 3a1a4 pa3inyHbIX THIIOB

97 Knaccudukanus u HoMeHKIaTypa bubanorexa [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/bf9e108d

28 Pemrenue 3a1a4 pa3inyHbIX THIIOB

29 Cucremaru3anus U 0000IICHUE 3HAHUI bubnuoreka [{OK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrtponsHas pabora Nel no remam
"Crpoenue atoma. Ilepnoanuecknii

30 3akoH U lleproanyeckas cucrema bubnnorexa [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
MHoroob6pasue BemiecTs"
Knaccudukanus XuMHUECKUX peakiiui
B HEOPTaHMYECKOH M OpraHu4eCcKon

31 XUMHUHU. 3aKOH COXPAHEHUS MACCHI bubmmoreka [JOK

BEILIECTB; 3aKOH COXPAaHEHHUS U
MIPEBPALLCHNS SHEPTUU TIPH
XUMHUYECKHUX PEAKIUIX

https://m.edso0.ru/6335cdd2



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

32

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Tennobie 23 HEKTH XUMUUECKUX

bu6nmorexa [IOK

33 Ere)zlgilsiﬁjepMongnqecme https://m.edsoo.ru/d1db86da
34 Pemenue 3amay pa3aMvHBIX THIIOB
Brruncnenus mo ypaBHEHUSIM BuGmorexa IOK
35 XUMHAYECKHX PEaKIuil 1
TePMOXHMHYECKIM YpaBHEHHAM https://m.edso0.ru/87b13954
36 Pemrenue 3a1a4 pa3InyHbIX THIIOB
CKOpOCTh XMMHUYECKOU peakinu, eé
37 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karanu3 u xaTanuzatopsl
38 Pemrenue 3a1a4 pa3inyHbIX THIIOB
39 I'oMoreHHbIe U Te€TEPOTreHHBIEC PEAKIIUN
[IpakTuueckas pabora Ne 1 o teme Bu6morexa [[OK
40 "BrnusiHue pa3nuyHbIX GaKTOpOB HA https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMUYECKON peakuuu"
41 O6patumbie 1 HEOOpATUMBIE PEAKITUH. bubnnorexa [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
42 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 2 o teme BuGmorexa [OK
43 "BrnusiHue pa3nuyHbIx GaKTOpOB HA https://m.eds0o.ru/3bf34e17
MOJIOKEHNE XMMHUYECKOTO paBHOBECHS"
DNEKTPOTUTHYECKAS JUCCOITUAITHS.
44 CHJILE:)Ie u ciabbie aieKTp(I)IJII/IfLI. bubmmorexa LIOK
e — https://m.edso0o.ru/5f766bdf
45 Pemenne 3a1a4 pa3nuyHBIX TUIIOB
46 HNonnoe npoussenenue Boapl. Cpema bubmmoreka [IOK
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BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazatenb (pH) pactBopa

https://m.edsoo0.ru/3966ca89

47 Pemrenne 3ana4 pasjan4HbIX TUIIOB
I'mpaponus comeit. Peakmuy,
48 I (I)lfexa}o 1e B pacTBOpax bubmorexa HOK
P . P P https://m.edso0.ru/09d5a9bd
AJICKTPOJIUTOB
49 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTuueckas padora Ne 3 mo Teme
50 "XUMHYeCKHe peakiii B pacTBOpax bubmorexa [JOK
,],‘O B P P https://m.edso0.ru/2e3daeb0
JJIEKTPOJIUTOB
OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC
51 eakuu. BaxknelIne OKUCIUTEIN U bubmorexa [JOK
AR https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
52 Pemenwue 3a1a4 pa3muIHBIX THIIOB
53 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnuoreka [{OK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
54 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
55 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
56 Pemenve 3a1a4 pa3aM4HBIX THIIOB bubmorexa [JOK
A&t https://m.edso0.ru/5a859d16
57 Pemenue 3aga4 pa3IMUHbBIX TUIIOB bubmorexa HOK
ladp https://m.edsoo.ru/5afa265d
58 CucreMmaru3anus 1 0000IIeHHE 3HAHUH bubmuoreka [{OK
1o Teme "XumMuyeckue peakuu" https://m.edsoo.ru/c161eb85
59 KonrtponbHast pabora Ne2 o reme bubmuoteka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
60 [Tosto’keHME HEMETAIIIIOB B bubmmoreka [JOK
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[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2dcad

61 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB
AmtoTponus HeMeTasuIoB (Ha puMepe
62 KHCJIOpoJia, cepbl, hocdhopa u bubmorexa LOK
POAd, CEpHL, P https://m.edsoo.ru/ef92c91c
yriiepoa)
63 Bogopon: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKUE cBOMCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
64 Pemenwuie 3a1a4 pa3muIHBIX THIIOB
["anmorensl: HaXOXKIEHHUE B IPUPOJIE,
65 CIOCOOBI MOJTyYeHHUs, PU3NYECKHUE U bubmorexa HOK
i L https://m.edso0o.ru/4e223795
XUMHYECKHE CBOMCTBA
66 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
lNanorenoBonopoasl. Baxxnenmmue
67 KHACIOPOACOIEPKAINE COEANHEHUS bubnnorexa [JOK
p p https://m.edso00.ru/6b3255e6
TaJIOTeHOB
68 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
JlaGopaTopHbie U TPOMBIIIICHHBIE
69 CIOCOOBI TOJTY4YEHUS TaTOr€HOB. bubmmnoreka HOK
IIpuMeHeHHE TaIOreHOB U UX https://m.eds00.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue
70 IKCIIEPUMEHTAILHBIX 337124 110 TeMe bubmmorexa [TOK
" P | https://m.edsoo.ru/8b26fecd
lManorenst
71 Kucnopon: mabopatopusie u bubnmnorexa [JOK

IMPOMBIIIJICHHBIC CIIOCOOBI IMOJIYYCHHUH,

https://m.edsoo0.ru/c8abc36a
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(du3nUecKre U XUMHYECKUE CBOMCTBA.
O3oH. [IpuMeHeHune KucIopoaa U 030Ha

79 0 B bubnunorexa LIOK
KCHABL I TICPOKCHIRT https://m.eds00.ru/5c8816a0
73 p bu6nunorexa LIOK
CILICHHAC 33]1a1 Pa3IIIHBIX THITOB https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,

74 , 0 8 ;I/ISI:I)/I‘-II;CKI/IG i bubmorexa OK
CHOCODRI HOqueim’I’ https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA

bubnunoreka LIOK

& Ceposonopon, cyupuspt https://m.edso00.ru/7¢875999
Kucnaopoaconepxaimme COSTUHESHUS

76 (I; II6 e HICBOﬁCTI]lB cepHoi bubmorexa HOK
CEpbl. LICODEHHOCTH p https://m.edsoo.ru/8cfa2548
KHCJIOTBI

77 Pemrenne 3ama4 pasnuyHbIX TUIIOB
[IpakTuueckas padora Ne 5. Pemenue

78 P P Teu bu6mmoreka IIOK
3KcnepHM?HTaHBHHX SANAT IO TEME https://m.edsoo.ru/Oafb05e4
"Cepa u e€ coenuHeHus"

A30T: HaxX0XJAEHUE B IPUPOJIE,

79 CIoCOOBI MONyYeHus, Pu3nyecKue u bubmuoreka [IOK
XAMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnaopoaconmepxaime cCOeTUHSHUS

80 %;63{1500;1 CBOfIC”lI“[B A30THOM bubmorexa [JOK
asota. https://m.edsoo.ru/e2965afe
KHCJIOTBI

81 [IpuMeHeHne a30Ta U €ro COeAMHEHUH. bubnunorexa LIOK
ABOTHBIE yI0OpEHHS https://m.eds00.ru/129f5059

82 Pemenwuie 3a1a4 pa3mu4HbBIX TUTIOB
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

83
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

84 docdo c((l)) e(bxcz ue Kucinotel. Conn bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

g5 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a

86 Penrenue 3a1a4 pa3inyHbIX THIIOB
[IpaxTnueckas padora Ne 6. Pemenue

87 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe bubmmorexa [JOK

P https://m.eds00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
Yriepos: HaxoKIeHUE B PUPOJIC,

88 QIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), oxcn

89 e iy;(l\l;’) . (OJI)LHaﬂ KECHOTa u eé bubmmorexa [JOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou

90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [TOK

A&P https://m.edso00.ru/6029b609
Kpemuuii: Haxox1eHue B mpupoe,
91 Cl'I[)OCO6BI oJI CHI[I/ISI (bmnzefmfe u bubmmorexa LIOK
i L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

92 Oxcun kpemuawusi(1V), kpeMHueBas bubnuotexa [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7b1

93 [IpuMeHneHne KpeMHUS U €TO bubnuotexa [JOK
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coenunenuil. CTeKI0, ero nojyuyeHue,
BHUIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

94 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnuorexa [IOK
lad p https:/m.eds00.ru/b624£801
95 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o Teme "HemeTasibr" https://m.edso0.ru/6e864db5
96 KontponbHas padota Ne3 no teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
97 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubmmoreka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
98 351eMeHTOB. OCOOEHHOCTH CTPOCHUSA buGnuorexa [IOK
) P https://m.edso0.ru/9839c16c¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
OO6mue guznueckre CBOMCTBA
99 MeTauioB. [IpruMeHeHne METAILIOB B bubmotexa HOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
100 CnnaBsl MetauioB. Kopposust bubnmnorexa [JOK
METAJLIIOB https://m.edsoo.ru/42b872e3
101 Pemenue 3amay pa3sIMUHBIX THIIOB bubnmorexa [JOK
atp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
102 MeTaJIJI'I)OB Oo6mue cnolzongl ncl)jn €HUS bubnuorexa [JOK
- oot yi https://m.eds00.ru/94eb377a
METAJUIOB
103 Pemrenue 3aiay pa3nuyHbIX TUIIOB
104 O6mras xapakreprucTuka MetauioB |A- bubnmnorexa [JOK

rpynisl [leppoauyeckoit cuctemsl

https://m.edsoo.ru/e12c26b3
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XUMUYECKHX 71eMeHTOB. Hatpuii u
KaJIMii: mojrydeHue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

105 Pemenue 3anay pa3nuyHbIX TUIIOB
O6mas xapakrepuctruka metayioB |A-
rpynmnsbl [leproanueckoi cucTemMsl

106 XUMHUYECKUX JIEMEHTOB. Maruuii u bubnuoreka [{OK
KaJIbIMIA: TIOJy4YeHue, pusnmueckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTBIX BEIIECTB U UX COCTMHCHUIN

107 Pemenue 3amay pa3aMvHbBIX THIIOB

108 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

109 ANOMHUHU: TTONTydeHue, Gpu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U

110 TUAPOKCH/IA aJTFOMHUHUS, bu6nmorexa LIOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE

111 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

112 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME brbmmorexa LTOK
" " https://m.edso0.ru/27a4af43

MerTasl TIaBHBIX TOATPYIIT

OOm1ast XapaKTepUCTHKA METAJIOB

113 mo6ouHbIX moArpymni (b-rpyrm) bubmmoreka [JOK

[Tepronuueckoit CUCTEMbI XUMHUYECKHX
3JIEMEHTOB

https://m.edsoo0.ru/610d7431
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duznueckre 1 XUMUYECKHE CBOMCTBA

114 XpoMa 1 €ro COEINHEHUMN, UX buGnuorexa [IOK
p s : https://m.eds00.ru/9911bef3
MIPUMEHCHHE
Baxwnelinme coeMHEHUs Maprasiia.
115 Ilepmanranar xamus, ero buGnuorexa [IOK
P ’ https://m.eds00.ru/039d69c8
OKUCJIUTEJILHBIE CBOMCTBA
dusnueckre U XUMUYECKHUE CBOMCTBA
116 )Kenesa u ero coenuuenunii. [lonyuyenue bubnnorexa LIOK
A ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
117 MeIU U €€ COeqMHEHUI, NX Bubmiorexa OK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckre 1 XUMHUYECKHAE CBOIICTBA
118 LIMHKA U €T0 COCIMHCHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTnueckas padora Ne 8. Pemenue
119 SKCIIEPUMEHTAIBHBIX 33724 II0 TEME bubnmorexa IOK
" P 8 " https://m.edso00.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYII
120 Pemrenne 3a1a4 pa3inyHbIX THIIOB bubmorexa HOK
p https://m.edso0.ru/a8b83d83
121 Pemrenne 3aia4 pa3snuyHbIX TUIIOB
O000I11IeHNE U CUCTEMATU3AIUS
122 U3Y4YEHHOT'0 MaTepuaia o TEMe bubnnorexa [IOK
" i " P https://m.edso0.ru/e91fe975
MeTtamibl
123 Konrtponsnas padora Ne4 o teme bu6muoreka [JOK
"MeTambl" https://m.edsoo0.ru/83f63ea3
124 AHanu3 pe3ynbTaToB KOHTPOJIBHOM bu6muoreka [JOK
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paboThI, KOPPEKIIHS OMIHOOK

https://m.edsoo.ru/9ebff2fd

Posnp xumMum B obecrieueHUH
YCTOMYMBOI'O pa3BUTHUS YEIOBEUECTBA.

bub6nmoreka [IOK

125
[ToHsiTHE O HAyYHBIX METOAX https://m.edso0.ru/080fe1f0
HCCJICIOBAHUS BEIICCTB
Hayunble mpuHIIUIIBI OpraHU3aAINH
126 XUMHYECKOTO MPOU3BOJICTBA. bubnmnoreka HOK
[IpombliieHHBIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
127 OKpYJKaloIlel Cpeibl U ero bubmorexa HOK
PY@IOMCH Cped https://m.edsoo.ru/9f11bf51
MTOCJICICTBHS
128 Pemenue 3amay pa3nMvHBIX THIIOB
129 XHMHS U 310pOBbE YEIIOBEKA. bubnuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
130 Pemrenue 3aiau pa3nuyHbIX TUIIOB
Xumust nuiy. Pojib XxumMuu B bubmmoreka IIOK
131 .
o0ecrieueHny MUIIEeBON OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
132 Pemrenue 3aiay pa3nuyHbIX TUIIOB
133 Kocmernueckue u mapdromepHsie bubmuoreka [JOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
134 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
XuMus B CTPOUTEINLCTBE. BakHeiue
135 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE bubmorexa [IOK
P Py https://m.edso0.ru/61e69003
MaTepuabl
136 Pemrenue 3aa4 pa3ImyHBIX THITOB
137 XuMUsl B CETLCKOM XO3SUCTBE. bubmuorexa [{OK

OpFaHI/IquKI/Ie 1 MUHECpPAJIbHBIC

https://m.edsoo.ru/fd39587d
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ynoopeHus

138 Pemenue 3amay pa3aMvHBIX THIIOB

139 ITA o xypcy "O6mas xumus"

140 Cucremaru3anus U 0000IICHUE 3HAHUM 1 bubmuorexa [IOK
110 TeMe https://m.edsoo.ru/db979c70
141 CucreMaruzanys 1 0000IIeHE 3HAHUI 1
10 TEME
OBUIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME



https://m.edsoo.ru/db979c70




IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMS
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyrna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U a30TCOepKallue COSAUHEHHs, OMOJIOTHYeCKU aKTHUBHBIE
BellecTBa (YIIeBOIbI, JKUPbI, OCIKH), MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OpPTraHUYECKUX
BemiectB A.M. BbytnepoBa, Teopus >IE€KTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTU U CUCTEMHOCTH
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, NUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
NPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (DOpMYJ HEOPraHWYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU [T KIacCU(PUKAITMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHn4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTeNeHEed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos Ilepuoanueckoit cucremst J.H.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuojiaM U rpymmnam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PEeaKru UAYT J0 KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHS TIPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEIIECTB JITaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucreMoil 3HaHHMII O METOJAX HAyYHOTO IO3HAHHUS SIBJIECHUU
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

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

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOAY; MJs IPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BellecTBAMH M J1aOOPaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHMKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAeIIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpoorpuniarenbHOCTh. CTENeHb OKUCICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METANTMYECKAsl, BOJOPOIHAs)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOIO U HEMOJIEKYJSIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

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

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYECKUX peakiuii. TepMoxumMuueckre ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cinalble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCJAsd, HEWUTpaipHas, mienoudHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

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

CriocoObl BEIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachILEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3zHbIM 3HaUeHHEeM PH. MeToapl 2IeKTpOHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. HomeHnknaTypa HeopraHn4eckux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

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

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIHI.
KpatHocTh Xxumuueckoil cBsizu. S- W P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psa. Mizomepust u n3oMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccuUKalMM OpraHUYECKHX BemecTB. HomeHnkiaTypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHaukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: paknun MNpPHUCOCAUHCHUA

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




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHMYECKHX CBOMCTB crupoina. [lonumepusanus cTHpoa.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOre€HOBOAOPOJAMH  Kak  CIOcO0  IOJIydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (I1). Tlomyuenune npenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalUs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHMHMYECKHE CBOWUCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYNII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBnuBaompe M HEBOCCTaHaBIMBawOIIMe aucaxapuisl.  [wapoisns
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LECIIIOJIO3bI: THAPOIIN3, IOIYyYEHHUE
3¢pupoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMUYECKUE CBOWCTBA aHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyrouiue Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peakIuy MOJUMEpU3alui U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPHUPOIHBIA U TOMYTHBIA HE(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U (payHbl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BElIeCTB (HAa TpUMEpe IMPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprus.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B IO H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJHOTO U3 YIAaCTBYIOIINX B PEAKIMU
BEIIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro s exTa peakuu
5.3 ###Par#H##PacuéTbl 00bEMHBIX OTHOILIEHUHN T'a30B TP XUMUYECKUX PEAKIUIX
5.4 #i#Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MIPOIYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 ###Par###PacuéTel MacCOBOW MIIH 0OBEMHOM JTOJIM BBIXO/1a TIPOIYKTA PEAKITUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE PACTBOpA C ONpeAeIEHHON MAaCCOBOH J0ei
PacTBOPEHHOTO BEILIECTBA
57 #AH#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHATUN «MACCOBAsI I0JIS», «MOJISIpHAs
' KOHIICHTPALUS», «PACTBOPHUMOCTH)
###Par##HaxoxneHue MOIeKyasipHON (POPMYIIbI OPTaHUYECKOTO BEIECTBA IO
5.8 €ro TUTOTHOCTH ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €0 COCTaB, UM 110

MIPOYKTaM CTOPaHUS



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yriny6nenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






