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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpEIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAaLHI0O B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecreynBaeT
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npe1ycMaTpUBaeT
OMpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpelneneHue W CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrPaMME MO XMMHMH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTHBHON COCTABIIAIOIIEH,
KOTOpasi JOJDKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPpaMMBI CpeAHEro o00Imero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMH palMOHATU3alUK y4eOHOro Tpyaa H
OO0OOIIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HWMEIOUUX  MEXIUCHUTUTMHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJEp>KaHUS 3TUX KypCcOB B MPOrpaMme MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh NPEIMETHBIX 3HaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3yYEHHs MpeaMeTa obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOU KUHETHUKU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckodl XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIyOIEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB OMNpeeEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMMKO-(U3NYECKOro mpoduiist 00bIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKyJsipHass Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIJIOTBI U Apyrue. Ilpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAxX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypPa».

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IWHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreuyeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, IHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecreyeHnu palroHAIbHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHUM, JIEXKAMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS MPOOJIeM, CBI3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yrIyOJICHHEe  TPEJCTaBICHHA O  HAayYHBIX  METOJaxX  IO3HAHWUS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TI0O3HABAEMOCTU SIBIICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHUEe yYMEHUN M HAaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DONEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBumanbHbIe Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C 00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKAaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJUMeEpH3aund U okucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOTYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. I[lonumepusanus
CONpPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona. dusznyeckue CBOICTBA AJIKHMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMoOnorHMYecKuid psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajioreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoAyKTsl ero nepepadorku. CrnocoOsbl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJAOPOOB. Peakiuun
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IUYHbIX KiIaccoB (oOecuBedrBaHUE OpPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YeHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuiekiuusMu «Hedtb» n «Yrompey, c
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHME MOJIEKYJ (Ha mpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XUMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUApaTalu, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTU (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OpraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienue o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
O0eH3oapHOTO spa. duszmdeckue cBoicTBa PeHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIibl. ['OMoJIoruueckue psipl alibJIETHAOB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I OJTy4eHuUsl U MPUMEHEHUE aNIbJETUI0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrocoObl OTYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puandeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuasl). MoHocaxapuIbl: TJIIOKO3a, (pyKTO3a, Trajakro3a, puodo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. PoTOCHUHTES.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. llpumeHeHue TIIIoKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
INIMKOTEH W 1eumtoio3a. CTpoeHue MakpoMOJIEKYJ Kpaxmania, TJIMKOreHa U
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHpPTA JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcuaom meau(ll), BzaumoneiicTeue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUIecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEeHHe anmudaThdyeckux aMuHoOB. llonydeHue aHuWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTaeiabHbIE MPEICTaBUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUM, peaKlUs MOJUKOHACHCALMH, O0pa3oBaHUE TMENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWM, IIBETHHIC
peakniuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAJbHBIX 3aJa4 [0 TeMaM
«A3oTcoJepKalllue ~ OopraHuyeckue  coeAuHeHus’» U «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacThka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEUICHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOrO COEIUMHEHUs] Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPEACICHUE JOJIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUWA, TaK W TOHSITUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKEHUE,



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

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpe COCIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO UM HEMOJEKYJIAPHOTO  CTPOCHHUA.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauusi. HacwileHuble u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKIX peakldii B HEOPraHMYECKOH U OpraHu4YecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, € 3aBUCUMOCTh OT Pa3INYHBIX (DAaKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaKlMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE W claOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W MX IPEBpAICHUN:
pa3oXKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIENIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHSI HEMETAUIOB (Ha IpUMEpPE KHUCIOpOaa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpOAE, CIOCOOBI MOMydeHHs, (HU3NYECKUE M
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI TOYYEHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoicTBa. CepoBogopona, cynbduasl. Oxcupn cepoi(lV), okcun
ceppl(VI). Cepuucras um cepHas KHCJIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMeHeHue azora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xummudeckue cpoiictBa. Dochunpl u pochun. Oxcuasl dochopa, ochopnas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuii. docopHbie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIM. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cBorctBa. Oxcun kpemuus(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHut  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alMThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (uU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

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



AJnroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKCHIAa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecknue U XMMUYECKHE CBOMCTBA XpoMma U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

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

du3ryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpalCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pPAcTBOPAMU KHCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 3a/1a4 110 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHMS W METOAOJIOTMM HAyYHOI'O MCCIIEIOBAHUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpeabl M €ro IMOCIEACTBUS.
Poub xumuu B 006ecriedeHH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS TUIIA: OCHOBHBIE KOMIIOHCHTBI, IHIIEBbIC M00aBKku. Poib XumMum B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 3IeKTpOHUKH. HaHOTeXHOIOT U .

Pacuérnrbie 3ana4n.

PacuéTer: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEUIECTB JaHO B BHJAE PACTBOpPA C OMNPEICIEHHOMN
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAaCTBOpPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W MNpU  HU3YYCHUU  OOImer u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCIIKH, KUPBI, YTIEBObI, HYKJICHHOBBIE KUCIIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIEIEHBI CJICAYIONIME COCTaBIIAIONIME: OCO3HAHHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU T[OBEJCHHUS; HaIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
0Oy4Jaronuxcs B MPoIecce peanu3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEIILHOW M MPAKTUYECKOW JESITEIBbHOCTH
oOy4Jaromnmxcs B MPOLecce peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIIBHOCTA TPH CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEbHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAJbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMK O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a]ay
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXKEHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUSA AaKTHUBHO MPOTHUBOCTOSATH UACOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM I1EJIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIbTYpbl, B PpEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKON 0€301acCHOCTH, B Pa3BUTUU MEJUIIUHBI, 00ECIIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooOJieM B peajbHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaabHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00Y4aroLIXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIISCTB U
XAMUYECKUX PEAKIINI;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3IudHbIX
METO/I0B ITO3HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0J€ AuUajlora W/
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHs] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3yibTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUHU Ha YIriyOJI&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUW B Pa3IMUYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUH MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAS
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETIEHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAas (TreoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH J[. VM. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUC 3HAHUSA, JISKAIIHE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  4eJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEPabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUUA  TMOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMLWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIWH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKUHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIECJACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUAIbHOTO E€IWHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMN C MCIOIb30BaHUEM (PHU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX pEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTaBISATh B pa3audyHorl (opme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pUalIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN

cpene;
BJIQJICHHE  CHCTEMOH  XHUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTE€NEHb OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT IUCCOLMALNSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW HUCCOIUAIMU, MEPHUOIUYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKMX  SIBIICHHI;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapakKTEPHBbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H  YPAaBHCHWM XHMHYECKHUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIMA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBSI3U;

chOPMHPOBAHHOCTh  yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karaju3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, 00BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB Y MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYCCKHE YPOBHW», «IHEPIETHUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKOU CBSI3UM MEXKJIY HEOPraHMYECKUMH BEIIECTBAMU C
ITOMOILIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa IMyTEM COCTaBIICHUS WX TOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKHUX XAPAKTEPUCTHUK, XaApPaKTEP
W3MEHEHUS CKOPOCTHM XHMHYECKOM pEaKIMu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakToOpOB, a TAaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XHMHUYECKUX IIPOU3BOJICTB; 11€7€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pE€HHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JJIsE OOBSICHEHUS XUMHUYECKHX SBJICHUM, HMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAaHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLECHTPALWs;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIoBoro s dexra
pEaKUHU; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PaCTBOPOB KHUCIOT M WIEJIOYEUN C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BUAE PacTBopa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKiuH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOI'0 COCTAaBa HEOPTaHMYECKUX BEILECTB, ONPEIAECIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBI0 HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, PpEIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh II€db HMCCJIENOBAaHUS, TMPEIACTABIATh B
pasnu4HON (opMe pe3yiabTaThl DKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XHUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEepHET U Apyrue), KpUTUIECKH
aHATM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo yacos
Ne HaumeHnoBaHue pa3jeioB U TeM JJekTpoHHbIE (IM(POBHIE)
Kontpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHHMS OpraHu4YecKuX coequHeHuil A. M. 8 1 0 https://m.edso0.ru/P7N2V304M
bytneposa
Hroro no pazgeny 8
Paznea 2. Yraesogopoasl
I _
2.1 PEACIBIHE YIIICBONOPOARL — JTkantl, 5 0 0 https://m.edsoo.ru/R7J012D2K
LUKJIOAJIKAHbI
H :
2.2 CHPSACILHRIC YHICBONOPO/IR- SIIKCHEL 14 0 1 https://m.eds00.ru/T3M9R5L7Q
aJIKaJINEHBI, aJTKUHBI
2.3 ApoMaTH4ecKue yriieBOJI0POIbI (apeHBI) 8 0 0 https://m.edso0.ru/O8M5COD7R
IIpupo
2.4 PHPOIHBIC HCTOTHIRH YHTICROROPOIOS M 4 0 0 https://m.eds00.ru/O5F9X4H3N
ux nepepadoTka
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 0 https://m.eds00.ru/C8X9Q7P7R
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 1 1 https://m.edsoo.ru/D9ESC8B6J
KapOoHUIIbHBIE COETMHEHUS: AbJICTUIBI 1
3.2 keToHbl. KapOoHoBbie kKucinoTsl. ClloKHBIE 21 0 1 https://m.eds00.ru/FOH8K7A2K
s¢upsl. XKupsl




3.3 VriaeBonasl 9 1 0 https://m.edsoo.ru/D5R3M3L9A

Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12 1 2 https://m.edsoo.ru/E7Q8X8U4S

Hroro no pazueny 12

Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUS

5.1 BricokoMoneKkynsipHbIe COSIMHEHHS 6 0 1 https://m.edsoo.ru/J6E3P2V3Q

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 102 > 0




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /it Kontpoannbie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit
IT
1.1 SAKOM ¥ 1 ICPHOMHTCCKAZ CHOTEMA 9 1 0 https://m.eds00.ru/LAUSE4ASTC
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena
.M
1.2 Crpoenne emectsa. Muoroobpasue 11 1 0 https://m.edso0.ru/S8T5V6K8C
BEIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemertamier 31 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Meramnsl 23 https://m.edsoo.ru/S3L2P4M9J
Hroro nio pazgeny 54
Paszngen 3. Xumus u :Ku3HL
M . X
3.1 CTOIGT TIOSHAHIL B XHMUH. AHMI H 9 0 0 https://m.edso0.ru/O9P8S0Q1W
JKNU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10O
1 102 5 8

I[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

HpenMeT H 3HA4YCHUC OpraHHqCCKOﬁ
XUMUH, IPCACTABIICHUC O MHOFOO6paSI/II/I
OpraHu4YCCKHuX COCI[I/IHeHI/Iﬁ

DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/C9G271V1U

https://m.edso0.ru/U5U1S214Y

XI/IMI/ILIGCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coequHeHUsX. MexaHn3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

https://m.edsoo.ru/O8VIK1Y9U

Teopust cTpoeHU OPraHUYECKUX
coequHeHunit A. M. Byrneposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DIEKTPOHHbIE

3¢ (}eKTh B MOJIEKYJIaX OPTaHUYECKUX
COoeIMHEHNH

[IpencraBnenue o kiaccudukanuu u
cucrematnyeckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

https://m.edsoo.ru/YOP7N2R2B

https://m.edsoo.ru/F4H4M4M3S

https://m.edso0.ru/T1Y4K9M6N

https://m.edsoo.ru/R2R1A5J0I

CucreMmaruzanys 1 0000IIeHe 3HAHNU 110

https://m.eds00.ru/D80O3P5Y2G




TEMC

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEepHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

https://m.edso0.ru/X9H6COV4E

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

https://m.edsoo.ru/U0T8M5D2U

11

12

13

14

15

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
AJIKaHOB

[uknoankansl: o0mast popmyna,
HOMEHKJIATYpa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS 1 XUMUYECKHX CBOMCTB,
CIOCOOBI MOJIYYEHHS ¥ IPUMEHEHHE

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMCHTOB, BXOOAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHHEe 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTMYECKHH psil, 001as
¢bopmyra, HOMEHKJIATypa, SJIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKkTypHas ¥ IMC-TPaHC-U30MEpUs
AJIKCHOB

dusnyecKre U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

https://m.edsoo.ru/Y6L418E5J

https://m.edsoo.ru/L3M0Q4G4H

https://m.edsoo.ru/O1T3VIN1X

https://m.eds00.ru/Q2Z7Z7Y9R

https://m.edsoo.ru/U4X0H9Y8N

16

CriocoOsl MoTydeHus: U IpUMEHEHUE

https://m.edsoo.ru/E6P4M201M




AJIKCHOB

[Tpaktuyeckas padora Ne 1 o Teme

17 "[Tonyuenue FTUICHA U H3YYCHHUE €T0 https://m.edsoo.ru/BOR1IW2X7L
CBOHCTB"
Pemenne pacuy€THbIX 3a1a4 HA

18 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI https://m.edsoo.ru/Y5X0S2Q0ON
OpPraHUYECKOTO BEIIECTBA
AnKaMeHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE. https://m.edsoo.ru/O6L4F3E6O
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
X N .

20 HMITICCKHIE CBOMCTBA COMPILICHIBIX https://m.edso00.ru/C1H6S1S3S
JIUEHOB
Croco05I oj1y4e eHeHue

21 1 bITOJLYHCHHA 1 HPUMEHEHH https://m.edsoo.ru/E5Z3G5R1L
aJIKaIUEHOB
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias

0 a, HOMEHKJIaTypa, DJIEKTPOHHOE

22 (popmy:a, HOMEHKIIATYPa, SACKTPOHHOE https://m.edsoo.ru/Z8L0D4R4G
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB https://m.edsoo.ru/16Z27S6U9l

24 KauecTBeHHBIE peaKIIMM Ha TPOHHYIO CBSI3b https://m.eds00.ru/COWOY6ES6R
C 0

25 TOCODBI TOTYHEHHMA 1 HPHMEHEHHE https://m.eds00.ru/L5X7CAGSE
AJIKUHOB
Pemntenue 3agad: pacuérts

26 VAT b 1 110 YPaBHCHHIO https://m.eds00.ru/C8P529Z1K
XUMHYECKON peaKinu
CucreMaruzanys 1 0000IIeHe 3HAHUHN 110

27 H = https://m.edsoo.ru/O0W4L6H4Q
TEME
ApeHBI: TOMOJIOTHYECKHH o

28 PCHPI- TOMOTIOTHACCKHHI PA, OOIaA https://m.eds00.ru/F3CAB209W.

dbopMyIna, HOMEHKIIaTypa. DJIEeKTPOHHOE U




IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a ¥ ToJIyou1a, uX (U3UIECKre
CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

29 https://m.edsoo.ru/L7U2L1W8S
3aMelIeHUs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB https://m.edsoo.ru/R6U319G8B
OeHzona

31 OCOBCHROCTH XHMHHCCKIX CBOHCTE https://m.eds00.ru/S4C5B4V1X
CTHpOJIa
Pemenue pacy€THbIxX 3a1a4 Ha

32 oTpeieNieHue MOJICKYIIpHOU (HOpMYIIbI https://m.eds00.ru/\W4J6S1T4l
OpPraHHYECKOTO BEIIEeCTBA

33 (CTIOCOOBI MOyHeHHA H pUMEHCHHE https://m.eds00.ru/O0Z5A8Q7R
apeHoB

34 I'eHeTHyeckas CBSA3b MEKAY PA3IMIHBIMU httos://m.edsoo.ru/M3KBG1B9Z
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacu€thl Mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cuctemarusanus 1 06001IeHIE https://m.edsoo.ru/W8TIK7V7B
3HAHUM MO TeMe

36 Hpupossiii ras. Homyrasie Hegranbie https://m.eds00.ru/X3S0V3M5W
rassl

37 KameHHbIi yrofh it MOAYKTEI ero https://m.edsoo.ru/D5PSN7E2]
nepepadoTKu
Hedtb u ciocoOb1 €€ nmepepaboTKu.

38 [TpumMeHeHre TPOTYKTOB TIepepadOTKH https://m.edso0.ru/J7Z7E7A0W
HetH

39 ['eneTrueckas CBsI3b MEXKAY pa3IMUHBIMU https://m.edsoo.ru/W6E6WI1M4A5R




40

Kj1acCaMH yrijii€Boaopoa0B

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB!
ANEKTPOHHOE CTPOEHHE; peaKluu
3aMeleHus TajoreHa

https://m.edsoo.ru/V4X1R2Z7F

41

JeiicTBue menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JITAJIOTCHAIIKAHOB C MarHUEM U LIMHKOM

https://m.edso00.ru/08Z9G2K3C

42

43

CucreMaru3zanus u 0000IIeHE 3HAHUI 10
pazneny "YriaeBonopoast”

KontposbHas paboTa 1mo teme
"YraeBogopoib"

https://m.edsoo.ru/U1J5P9M1J

https://m.edso00.ru/S9Q9Y6G8N

44

HPCHCHBHBIC OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psijt, oOmas popmyna,
CTPOSHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa, KJIacCU(p UKL,
¢du3nueckue cBoiicTBa

https://m.eds00.ru/S2E1IN7P2Y

45

XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://m.edso0.ru/K8D5Q3HIV

46

47

48

CriocoObl osTyyeHHs U IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB

IIpoctbie 3¢upbl: HOMEHKIIATYpa U
M30Mepusi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHUX CBOMCTB

MHoroatoMHBIE CIIMPTHBI: OTUJIICHTJIUKOJIb U

TIIMLEPHH, X (PU3NYEeCKHe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/V8G7P9D8Q

https://m.edso0.ru/Z3X6J9E5R

https://m.edso00.ru/X3Q308G0S

49

CriocoOsl MosTydeHus: U IpUMEHEHUE
MHOTOaTOMHBIX CLIUPTOB

https://m.edsoo.ru/A7U3Y1J9K




50

51

deHOJT: CTPOEHHE MOJIEKYJIbI, PHU3HUYeCKUe
cBoiicTBa. TOKCHYHOCTH PeHONTA

XuUMHYeCcKue CBOMCTBA (heHoIa

https://m.edsoo.ru/D711W3N9J

https://m.edso0.ru/O4M5L7U8Z

52

53

54

CriocoObl osTy4eHHs U IPUMEHEHNE
¢denona

[IpakTrueckas padota Ne 2. Permenue
IKCTIEPUMEHTANIBHBIX 33134 110 TeMe
"Crupthl 1 peHonbI"

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
TEME

https://m.edsoo.ru/B4N5S5A6K

https://m.edsoo.ru/U8J9UIV7J

https://m.edsoo.ru/N5SA0A7030

55

AJII))]GFI/IHI)I N KCTOHBI: JICKTPOHHOC
CTpOEHHUE KapOOHMIBHOW TPYIIIIBL;
TOMOJIOTHYECKHE PAbI, o0mmas Gpopmyia,
M30MepHsl U HOMEHKJIaTypa

https://m.edsoo.ru/Z5Y2G5L5C

56

57

ATNbIeruipl U KETOHBI: (PU3NUECKUE
CBOMCTBA; pEaKINK MPUCOSTUHEHUS
Peaknum oxuciieHus 1 Ka4eCTBEHHEIE
peaKIy aJIbJIETUI0B U KETOHOB

https://m.edsoo.ru/F3A0M2F7J

https://m.edsoo.ru/K8B3L6X0N

58

CriocoOb! TTOTy4eHHS aJIbIETUIOB U
KETOHOB

https://m.eds00.ru/N203R1G9P

59

60

61

OHOOCHOBHEBIE TIPEIeTbHbIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUSI HX
MOJICKYJT

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyeckue cBoicTBa
XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://m.edso0.ru/Z0H2A2G7T

https://m.edsoo.ru/F2L3H3N1Y

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOWCTB MYpPaBbHUHOM

https://m.eds00.ru/Q6T8N9Y6G




63

64

KHCIOTH. MHOTOOOpa3ue kKapOOHOBBIX
KHUCJIOT

Oco6eHHOCTH CBOMCTB: HEMPEAEIIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

ITonstue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

https://m.edsoo.ru/I9Q3E3EQ0Z

https://m.edsoo0.ru/VV201H9Y9K

65

66

67

CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CnoxxHble 3()UpPBL: TOMOJIOTHYECKHH P,
obmrast popmyria, U30MEpHs U
HOMEHKJIaTypa

dusnueckue U XMMUYECKHUEe CBOMCTBA
3¢upoB

https://m.edsoo.ru/F5R1S6X4F

https://m.edsoo.ru/VOA7R1B8T

https://m.edsoo.ru/FOC1B0OV5S

68

Pemenue pacy€THpIxX 3a1a4: 110
YpPaBHCHHUIO XUMHYECKOH pCaKknuuu, Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OPraHMYeCKOro BEIECTBA

https://m.edso0.ru/M901B4B6A

69

[IpakTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

"Kap6onoBsie kucnotbl. CinoxHbIe d3QUpbI"

https://m.edso0.ru/N4F7Z805Y

70

71

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)
OcoOeHHOCTH CBOMCTB KHPOB,

CoJlepaKaIIMX OCTAaTKU HENPEACIIbHBIX
KUPHBIX KUCa0T. JXKupsl B npupoae

https://m.edso0.ru/Z9E3Q5T5R

https://m.edsoo.ru/\W7X3E0AOM




72

73

74

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
CUHTETUYECKHX MOIOUIUX CPEJICTBAX
(CMCO)

['enernueckas cBsi3b yIi€BOAOPOAOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEIIECTB

Pacuétbl mo ypaBHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/J5G5W5W1W

https://m.edsoo.ru/V3J9U6T2S

https://m.edsoo.ru/L7F2C3Z7R

75

76

77

CucreMaru3zanus u 0000IIeHNE 3HAHUI 10
TEME

OO61as xapakTepucTUKa YIIeBOI0B U
KJIAaCCU(UKALIUS YTICBOIOB (MOHO-, IH- U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3nYecKrue CBOMCTBA U
HaXO0XJCHHE B IPUPOJIE

https://m.edsoo.ru/\VV3D1E5I7S

https://m.edsoo.ru/V9D4B4N5A

https://m.edsoo.ru/HOH5B0Q5J]

78

[IpumeneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATEIbHOCTU OpraH13Ma

https://m.edsoo.ru/M5WA4E2LON

79

80

81

Jlucaxapuapl: caxapo3a, MaJIbT03a U
nakro3a. Haxoxnenue B npupone n
MIPUMEHEHHE JUCaXapui0B

ITonucaxapuael: CTpOCHUE MAKPOMOJIIEKYI,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTRA,
IIPUMEHEHHE

[TousiTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/F8X8V203R

https://m.edsoo.ru/EQR9DON4Y

https://m.edso00.ru/F8G4S5202S

82

Pemenue pacueTHbIxX 3a/1a4 Ha
onpeAeseHUE JOJIM BbIX0Ja MPOAYKTa
pEaKUUH OT TEOPETUUECKU BO3MOKHOTO

https://m.edso0.ru/B6YOHOPOX




83

84

CucreMaruzanys 1 00001IeHe 3HAHUHI 110
pazueny

Kontposbhas pabota mo teme
"Kucnopocoaepxaniue OpraHu4ecKue
coenuHeHus"

https://m.edsoo.ru/I3G8I1T5Z

https://m.edsoo.ru/U3H7R611Z

85

AMUHBL: KJIaccupUKaIys, CTpPOCHNE
MOJIEKYJ1, 00mIas ¢popmMyiia, H30Mepus,
HOMEHKJIaTypa 1 (PU3NUECKHEe CBOMCTBA

https://m.edsoo.ru/X6WO0L4P2C

86

87

88

XUMHUYECKUE CBOMCTBA an(haTHIECKUX
aMUHOB

AHWIMH: CTPOSHHE aHWJINHA, OCOOCHHOCTH
XMMHYECKHX CBOMCTB aHUIIMHA

CriocoObl 1oJTyueHus: ¥ IPUMEHEHUE
ann(paTHIECKUX aMHUHOB

https://m.edsoo.ru/U707U5M3G

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/V3S6J4P3I

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBOiCTBa.
OTtnenpHBIE IPEICTABUTEINN O-
AMUHOKHCIIOT

https://m.edsoo.ru/EQC3K8G7F

90

91

92

XHUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOrHYeCKOe 3HaYCHHE aMHUHOKUCIIOT.
CuHTE3 ¥ THAPOIU3 ENTUIOB

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://m.eds00.ru/O310Z8L2Y

https://m.edso00.ru/I6F3C9X9Z

https://m.eds00.ru/T9X1A9Y8S

93

A30TCOIepIKAIIME TeTEPOIMKINICCKHIE
COCANHCHUA. HYKJ'ICI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHUYECKast POJIb

https://m.eds00.ru/02Z9S9H20

04

[Tpaktuyeckas padora Ne 4. Pemenue

https://m.edsoo.ru/ASEQUSLI9K




95

96

HKCHEPUMEHTAIbHBIX 33/a4 110 TEME
"A30TCcoIepKallie OpraHn4ecKue
coequHeHus"

[IpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHMe OpraHUYECKUX
coeqrHeHnin"

KoHntposbHas paboTta mo teme
"A30TcoAepKallre OpraHu4ecKue
coenuaeHus"

https://m.edsoo.ru/P4AN4A8B6L

https://m.edsoo.ru/QON6T3R9J

97

OcHOBHbIE OHATHSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3aLINS U
MTOJIMKOHACHC AU

https://m.edsoo.ru/14B1S8Z2E

98

99

100

[TnacTmaccel. YTunuzamus u nepepadoTka
IlacTUKa

DnacToMepbl: HATYypaJIbHbIN
CHUHTETHYECKUE KayuyKu. Pe3nHa

BomokHna: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMCpBI CrienuaJIbHOIro
Ha3Ha4YCHUA

https://m.edsoo.ru/E5F274X9U

https://m.edsoo.ru/I8A6J015U

https://m.edsoo.ru/D7L0A8SFSL

101

[IpakTuueckas padora Ne 6. Pemenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH"

https://m.edso0.ru/Q916R6R8H

102

O06001IeHNe U CUCTEMATU3AIIHS
M3y4EeHHOTO MaTepHalia 1o TemMe
"BricokOMOIEKYIApHbIE COETUHEHUS"

https://m.edso0.ru/Y8G3H7Q1T

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe N (poBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI

1 1 0 0 https://m.edso0.ru/B308B6G8I
3JIEMEHT. M30TOIBI
CtpoeHune 3JIeKTPO 000JI0YEK aTOMOB,

2 P TPOHHBIX ODOJOTCK aTOMOB 1 0 0 https://m.eds00.ru/H9Z1P9T5)
KBaHTOBBIE YHCIIa
Knaccudukanus XaMHUIECKHX 3JIEMEHTOB (S-

3 1 0 0 https://m.edsoo.ru/B7U6U4A9H
, p-, d-, f-a;memenTHI)
Pacmopenenenue dJIeKTPOHOB II0 aT

4 pedl P OMHBIM 1 0 0 https://m.eds00.ru/T4VAN2S0X
opOuTaIsIM
ONeKTPOHHbIE KOH(UTYpaIIK aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0 https://m.edsoo.ru/H9O8G5HOP
COCTOSIHUH
DeKTPOHHBIE KOH(PUTYpaIlMy HOHOB.

6 P (urypan 1 0 0 https://m.edsoo.ru/W2D7V4R3W
DIEeKTPOOTPULIATETLHOCTh
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMBIX UMHU

7 pasy 1 0 0 https://m.eds00.ru/KOUSH7T6I
MPOCTBIX M CJIOKHBIX BEMIECTB MO TPYIIaM U
nepuoiaM
CucreMaruzaiys 1 0000IIeHNe 3HAHUH 10

8 1 Hl 1 0 0 https://m.edso0.ru/06X1C6Z8M
TEME
ITepuonnueckuii 3akoH u [lepronnueckas
cUCTEMA XUMHUUYECKHUX demMeHnToB /1. 1.

9 A 1 1 0 https://m.edsoo.ru/VVOB8R3F7D

MenneneeBa, CBSI3b C COBPEMEHHOU TEOpHUEH
CTPOEHHUS aTOMOB




10

11

12

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aUMOJICUCTBUS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JIEKTPOHHOU CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUYICCKHUM CTPOCHUCM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

https://m.edsoo.ru/O2Y8A7D5Q

https://m.edsoo.ru/D4F0X611N

https://m.edsoo.ru/M607M5H8Q

13

BemecTtBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

https://m.edsoo.ru/K4V0S1L2D

14

15

16

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

https://m.eds00.ru/N2Q9T7M2G

https://m.edsoo.ru/X3D3K4M9L

https://m.edso0.ru/X4GOL8DSE

17

Pemenue 3a1au ¢ uCnosib30BaHUEM TTOHSATHI
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MOJIsIpHAasi KOHLIEHTpaus"

https://m.edso0.ru/C1J2X813D

18

19

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/BaLII/IH n 0606H_[CHI/IC 3HAHUI 110
TEMEC

https://m.edso0.ru/O9L5P80O5A

https://m.edso0.ru/I8Q4Q0K7Q

20

Kontponbnast pabora o temam "CTtpoeHue

https://m.edso0.ru/N2TO0A3D5Z




21

22

23

aroMa. [lepuonuueckuii 3aKOH 1
[Teproauyieckas cucteMa XUMHYECKUX
anemenToB Jl. 1. Menzaeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKON U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YJHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

TemnoBbie 3 (HEKThl XUMUYECKUX PEaKLIUM.
TepMoxuMuyecKkue ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKuil ¥ TEePMOXUMHUYECKUM YPaBHEHUSAM

https://m.edsoo.ru/DOL4K6K4I

https://m.edsoo.ru/R5M405T2I

https://m.edso00.ru/R3S4J3B9T

24

25

26

CKOpoCTh XUMHUYECKOM peakiuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanuzaTopsl

I'omoreHHsIe U IFETCPOrcHHBIC pCAKIINN

[IpakTuueckas padora Ne 1 mo Teme
"BausiHue pa3nmuuHbIX GaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU peakuun"

https://m.edso0.ru/TOY1X8N4H

https://m.edsoo.ru/A5Y7R6D5Q

https://m.edsoo.ru/X4ROR8UIM

27

28

29

OO6paTtuMmble U HEOOpATHMBbIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

DNEKTPOIUTHYECKAs JUCCOLUALIM.
CunbHble U cradble 31eKTpoauThl. CTeneHb
JUCCOLMALIUU

https://m.edsoo.ru/Y3B3D208J

https://m.edso0.ru/S6D4N9U4E

https://m.edsoo.ru/U8L5Z3Y0M




HNonnoe npoussenenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoaublit https://m.edso0.ru/M9O4WOK4Y
nokazatenb (pH) pactBopa
I'moponm3 coseii. Peakmun, mpoTeKaromme

31 AP HHI, TP e https://m.eds00.ru/W6X0F7Q3A
pacTBOpax AMEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMuUecKre peakliuu B pacTBOpax https://m.edsoo.ru/VOY2E9E2B
3JIEKTPOJIUTOB"
OKHCIUTEIBHO-BOCCTAaHOBUTEILHEIE

33 peakuuu. BaxHeWme OKUCIUTENN U https://m.eds00.ru/R2J6X7C00
BOCCTAHOBHUTEIIHN
Merton 3IEeKTPOHHOIO -

34 g P (371eKTORRO-HOHHOTO) https://m.edsoo.ru/A6C2R2U20
Oatanca
9

35 JICKTPOTIHS PACTBOPOB 1 pactIasos https://m.edso0.ru/O600M4J9]
BEIIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB https://m.edso0.ru/TLASR5T2U

37 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://m.edsoo.ru/E8G3P1S1Y
Cucremarusa 000011IcHIE 3HAHUH 110

38 " T"M THSAIELH B H,I:I HARHI https://m.eds00.ru/IOP3L519Q
TeMme "XUMHUYECKUe peaKkuu
K o "X

39 OHTPOILHA PAbOTA TO TEME " AHMIHECKHe https://m.eds00.ru/T9S3K8U7P
peakun
[Tonoxenue Hemetamios B [lepuoanueckoit

..

40 CHCTEME XHMIECKHX S1EMEHTOB /] https://m.eds00.ru/Q1TIK5GIC
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. PHU3nYeCKUE CBOICTBA HEMETAIIJIOB
Annotpo eMeTauioB (Ha epe

41 JUIOTPOMIH HEMETAIIOB (Ha npHMep https://m.edsoo.ru/N8U5G9H1H
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

42 Bonopoa: nonmydenue, pusnueckue u https://m.edso0.ru/N2MOT2H6M




43

XUMHYECKHE CBOMCTBA. [ uapu bl

lamoreHsl: HAXOXKIEHUE B IPUPOJIC,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U
XUMHYECKHE CBOMCTBA

https://m.edsoo0.ru/J1U1B5I3C

44

l'anorenoBonopoasl. Baxuerimme
KHCJIOPOJICO/IEPKALIUE COEAUHEHUS
raJloreHoB

https://m.edsoo.ru/Z8W3T6R4F

45

46

47

48

JlaGopaTopHbIe U TPOMBIIIIEHHBIE CITOCOOBI
MoJIy4eHus rasioreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHU

[TpakTuueckast pabota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"asiorensr”

Kucnopon: naboparopHsie u
IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[TpuMeHeHne Kuciopoia 1 030Ha

Oxcuibl ¥ IEPOKCU/IBI

https://m.edsoo.ru/X7Z9E2F9H

https://m.edso0.ru/K9N3C2G2T

https://m.edsoo.ru/L6U6D7Z27U

https://m.edsoo.ru/V7N4COROY

49

50

Pemenune 3amau Pa3JINYHBIX TUIIOB

Cepa: HaXOXKIEHUE B PUPOJIE, CIIOCOOBI
MONy4eHUsl, PU3NYECKUE U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/I7A9X6N3N

https://m.edsoo.ru/H5F2T1J0E

51

52

53

CepoBoaopon, cyiabhuisl
Kucnopozacoaep:xamiye COeIMHEHUS CEPBI.
OCOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[TpakTuueckast paborta Ne 5. Pemenue
JKCIIEPUMEHTaIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHMs"

https://m.edso00.ru/X6C009G6R

https://m.eds00.ru/G4Z4X3P9K

https://m.edsoo.ru/N612Y0OH3N




A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru/N8D9U7F7B
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 KHCHOPOHCOHGP}K%IHHC COCI[I/II:I’eHI/ISI asota. https://m.edso0.ru/Q5F6D7A3T
Oco0eHHOCTH CBOWCTB a30THON KUCIIOThI

56 Hpmmeneiiue a30Ta it EXo COCAHEHIE. htps://m.eds00.ru/U7Q1L6M3B
A3oTHBIE y1OOpeHHS
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru/O6FOF4G6N
cBoiictBa. Pochuast u pochun

58 Oxenet pocopa, q)ocq)Opf ofiepatiue https://m.edsoo.ru/W7X8I9R0V
kucnotsl. Conau GochopHOt KUCTOTHI

59 Hpuuerierine Gochopa i ero cocanerii. https://m.edso00.ru/J7H0J518Y
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H https://m.edsoo.ru/W6K8J3L1M
docdop u ux coenuHeHus"
VYraepon: HaXxoXJeHHE B IPUPO/JIE,

61 AIOTPONHbIE MOANDUKALMY; PU3HUECKUE U https://m.edsoo.ru/H2P8Q0X8G
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxena yraepoza(ll), OFCHH yraepona(IV), https://m.edsoo.ru/S4B2M3B7D
yroJibHast KUCJI0Ta U €€ coln

63 Pemenue 3a1a4 pa3TuIHBIX THIIOB https://m.edsoo.ru/E802D5U6GT
Kpemuuii: HaxoxieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE https://m.edso00.ru/L6J2R1IH6G
CBOMCTBa
Oxcupn kpemuusa(1V), kpeMHUEBast KMCIIOTA,

65 https://m.eds00.ru/G1Y3D7Q9L

CHJIMKAThI




66

67

[IprMeHeHre KpEMHHUS ¥ €r0 COSTMHEHUH.
Crekiio0, €ro nojiyueHue, BUbl CTEKIIA

Pemrenne 3a/lav Pa3JIMIHbIX TUIIOB

https://m.edsoo.ru/ESEO0V0Q8H

https://m.edso0.ru/B8S614T6I

68

69

Cucremarusanys U 0000ILIeHUE 3HAHUN 1O
teme "Hemeramisr"

KoHnTtposnbhas pabora mo teme "HemeTaisr"

https://m.eds00.ru/O1M50704P

https://m.edsoo.ru/B6H3W6P4F

70

AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHs OMUO0K

https://m.edsoo.ru/\V2U1S70Q0K

71

72

73

[NTonoxxenune merayuio B [lepuoanyeckoit
CHUCTEMEC XUMHNYCCKUX JJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHre METaIIOB B OBITY M TEXHUKE

CI1aBel METAILIOB. KOppOBI/IH MCTAJlJIOB

https://m.edso00.ru/Q6G6I13M2H

https://m.edsoo.ru/W6R4E0G2Y

https://m.edsoo.ru/Y600U90Q6J

74

75

Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
DIEKTPOXUMHUECKHUH psiji HANpsKEHNUH

MeTauioB. O0Iue crocoOb! MOTydYeHUs
METaJIOB

https://m.edsoo.ru/F5Q3U1T7C

https://m.edso00.ru/DOK6S0G5Z

76

77

OO6mas xapaktepuctuka MetayioB |A-
rpymsl [leproanyueckoi cucteMbl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKkue U XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COCOUHEHUU

O6mas xapaktepuctuka metayioB |A-

rpymmsl llepruoauyeckoin cucteMsl
XUMHYECKHUX DJIEMEHTOB. Marauuii u

https://m.edsoo.ru/HOP9F114Q

https://m.edsoo0.ru/V3Y1V9X1Q




78

KaJbIUil: MoJdy4YeHue, (pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

’KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

https://m.edso0.ru/I3C8S1B4S

79

80

81

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/E7VV3MOA9C

https://m.edsoo.ru/D7F6B3T1W

https://m.edso00.ru/S1Z1C6E6C

82

[IpakTuyeckas pabora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTasuisl TIIaBHBIX OArpyHH”

https://m.edsoo.ru/U0T5WO0T8W

83

OO0m1as XxapakKTepUCTUKA METAILIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
H €ro COGHHH@HI/Iﬁ, HUX IPUMCHCHUC

Baxwuelimme coelMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusnyeckre 1 XUMHUYECKHE CBOIICTBA

JKenesa u ero coenuHeHun. llomydenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a

https://m.edsoo.ru/P5M6C0Z2L

https://m.edso0.ru/G9VeUBW7K

https://m.edsoo.ru/MWIN7H8X3L

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEU
1 e€ COCIMHECHNH, UX TPUMCHEHHUE

https://m.eds00.ru/A206Y417X




duzndyeckre U XUMHUYECKIE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE. https://m.edsoo.ru/X6E7T0B0OQ
I'mapOoKCOKOMILIEKCHI IMHKA
[Tpaktuueckas padora Ne 8. Pemenne

89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/U4Y3B9Z0F
"MeTtasuibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3a1a4 pa3nu9IHBIX TUTIOB https://m.edsoo.ru/K9E4AAEX1K
06006

91 OOHeHHE 1 CHCTe,?/IaTmaHHﬁ HSYHEHHOTO https://m.eds00.ru/L9T6K7H6J
Marepuaiia rno reme "MeTauibl

92 KoHTtposbHas paborta mo teme "Mertamibt" https://m.edsoo.ru/F7K8J0Z0D
Amnanus pes aTOB KOHTPOJILHOU Pa0bOTHI,

93 HAIS PE3yIIRTATOR KOMTPOIRHON PaboTh! https://m.eds00.ru/\V3S3F1T7X
KOPPEKIHs OMUO0K
Ponb xumun B o6ecrieueHUN YCTOWYMBOTO

94 pa3ButTus yenoseuecTsa. [lonsaTue o https://m.eds00.ru/X8S913V1H
HAyYHBIX METOJ[aX UCCIICIOBAHNS BEIIECCTB
HayuHble npuHIUIIBI OpraHU3aIiu

95 XHMITICCROTO TIPOMSBOICTRA. https://m.eds00.ru/S0Y7D1H7S
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYEHUS
BaXHEHIIINX BEIIECTB
X .

96 HMHTACCKOE SATPASHEHIE OKpYIRAIOMER https://m.edsoo.ru/Y1Z8P4E2H
CpEeIbI U €0 MOCIEICTBUS
X 310p0 .

97 VIMIT T 310POBRE AE0BeKa https://m.eds00.ru/POY9R3L2]
JlexapcTBeHHBIE CpeCcTBa
Xumus mun. P 0

08 T TOL XHMIH B ODCCHEHCHIT https://m.eds00.ru/T6S4G1V5U
MUIIEBON OE30MaCHOCTH
Kocmernueckue n napdromepHsie cpe/icTBa.

99 pdronep PEACIR https://m.eds00.ru/C7N6Y9IK5K
BbeiToBas xumus

100 XuMHus B CTpOUTENTLCTBE. BaskHelmume https://m.edsoo.ru/C4Y4W1R9W




CTPOUTEIbHBIE U KOHCTPYKIIMOHHbBIE
MaTepHuabl

XUMHA B CEIILCKOM XO3SHCTBE.

101 1 https://m.edso0.ru/X0D20Q6M8B
OpraHnryecKre 1 MHHEPAIbHBIC YI00OPCHHS
102 CrcremaTsats 1 0600meHNC 3HAHMI 110 1 https://m.eds00.ru/0003L3W9IS
TEMC
OBILEE KOJMYECTBO YACORB T10 107

[NPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

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

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouye MOHATUS (XUMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIEeKTPOHHBIC OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHUILATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHBIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TreoMmMeTrpudueckas  (mmc-,
TPaHCHU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHUS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHIOTEPMHUYECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIINS, CTETIEHb IUCCOLMALNN, OKUCIINUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUSI OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpEACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX
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(aKTOJIOTMYECKUE CBEJEHHMS O CBOMCTBaX, COCTaBe, IOJIY4YEHUU WU
0€30MaCHOM  HCIIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESTEIBHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadoTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATH:

XapaKTCPHbIC IIPHU3HAKK W  B3aMMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHHS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0 COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjacCaM OpPraHu4Y€CKUX H

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIHMKY JUISI COCTAaBICHHS (OPMYNI HEOPTaHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4eCKrUC BCHICCTBA, CaAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y49aCTUro KaTanH3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 3eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHSATHS S-, p-,

d-37eKTpOHHbBIE OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuojiaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBISITH YPABHEHHS XUMHUYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEHa, yUYUThIBasl YCIOBHSI, IPU KOTOPBIX
3TH PEeaKlUu UAYT JO KOHIIA

peakuuii TUAPONN3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBAaHHOCTH YMEHUS TIOITBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCHMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOI'O BJIMIHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XapaKTCPHBIC XHMHUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOLIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIIEeCTBA, OKCHU/IBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPbI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIUH C HCIOJIb30BAHUEM
(bU3NYECKUX BETUYUH:

Macchbl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
JI0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH)

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIUH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIeCTBA




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEIOBAaHUMU BEUIECTB W JUIS
OOBSCHCHHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBAaHHOCTE YMEHHUS HPUMEHATh (MCHOJIB30BaTh) 3HAHHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHUYECKHE 3HAHUS [UI1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; MJs IPUHATUSA

IPaMOTHBIX PEIIEHU TPOOJIEM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEN

13

CpopMHUpPOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BEIIeCTBAaMH H  JJAOOpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHNUS;, TIPEICTABIATh B
paznuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

14

15

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH LEIEHANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOH MHpOpMaIMH, ceTh VIHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHoIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BeLIEeCTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, INOHUMAs CMBICI IIOKa3aressl IpeaesbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS UX BPEAHOTO BO3ICUCTBUS HA OPraHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemecTBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB 10 JHEPreTHYecKuM ypoBHsIM. Kiaccudukanus XUMUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux onemeHroB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUMX OKCHUIOB U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCIECHUS

14

1.5

1.6

Buapl xumudeckoit cBs3M (KOBaJeHTHAs, MOHHAs, METAINTMYECKAsl, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMsS. THIbl KPUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIIIMYECKON PEIIETKU

XumMuueckas peaKnusi. KHaCCI/I(bHKaL[HH XUMHNYCCKHUX peaKuHﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYeCKUX peakiuil. TepMoXuMU4ecKre ypaBHEHUS

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuueckas auccoruanus. CuiibHble U cialble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEIECTB: KHCIJAsi, HEWUTpaibHas, wieaoyHasd. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

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

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi A0JIsS paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIIEHHbIE

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmeCTB B cpenax C

pa3HbIM 3HaUeHHEM PH. MeToasl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kanuil, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakuu Ha

HCOPraHNYCCKUC BCIICCTBA U MOHLBL

OCHOBBI OPTraHMYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIHI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneil aTOMOB yriiepoa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢yHkuMoHanmpHOW  rpymnme.  OpHeHTanuoHHBIE  A((EKTHI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupUKAIMU OpraHUYECKUX BemecTB. HomenkiaTtypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

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

Hykieoduie u snexrpoduie. [Ipauio MapkoBHukoBa. [Ipasuso 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM UKIIA. Peakmun MMPUCOCANHCHUS U PATUKAIIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTeHUPOBAHMUE, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMblieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XYUMHYECKHE CBOMCTBA alIKagUEHOB: pCakiuun MpUCOCANHCHUSA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W nojaumepusauuu. [lomyuenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIMU MPUCOSANHEHUS (TajJoreHupOBaHUE,
TUIPUPOBAHUE, TUIpATAIUs, THIPOTATIOTEHUPOBAHNE) KaK CIOCO0 MOydeHus
IIOJIMMEPOB M JPYI'MX IIOJIE3HBIX INPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJI CBApKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H307a: peakUUH  ANEKTPOPUIBHOTO
3aMelIeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKUX CBOMCTB crupoina. llomumepusauust cTuposna.

Crioco0b1 IOJIYYCHHA U IPUMEHCHUEC apOMATUUYCCKUX YTJIICBOJOPOA0B

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HaTpUeM KaK CHOCO0  YCTaHOBJICHHSI — HAIMYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJaMH  KaK  CIOCO0  MOJy4eHUSs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS JAeTuapaTaius. Peakius ropenus.
[Tonydyenue »oTaHoONa: peakuust OpOXKEHHS TIIOKO3bI, TUApATAIUS STHIICHA.
OTWICHIJIMKOJIb W TJIULEPUH KaK MPEICTaBUTEIN MPEaeIbHbIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

Anbaeruapl. XMMUYECKUE CBOICTBA IPEJENbHBIX allbJIETHI0B: TUAPUPOBAHUE;
KayeCTBEHHBIC pEaKIUN Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOoro
3epkanay, B3aumoseiicteue ¢ rugapokcuaom meau (11). [oxyuenue mpeaenbHbIX
QIBJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aueTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneinbHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne CcrIoXHBIX 3(PUPOB B
MUIIeBOH M MapproMepHON MNPOMBIIIIEHHOCTU. JKUpBl Kak ClIOKHBIE 3(hUpPbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYE€HUs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHIHNX Kap6OHOBBIX KHUCIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTUEM CIUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaome M HEBOCCTaHaBIMBarOIMe aucaxapuisl.  [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmaja, IJIMKOTreéHa W LeJUIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJUIIOJIO3BL: TUAPOJIN3, MOTYYCHHE
3¢pupoB Uemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAaKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWUIWMH KakK MpEeACTaBUTENIb aApPOMATHUYECKUX aMHUHOB.
XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpPOMHOMN
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKHCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM@OTepHble OpraHM4YecKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MousieKyd. OCHOBHBIE CIIOCOOBI TOJNYUYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Perenne skcrnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOHM xwu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHUS U CEITbCKOE X035 MUCTBO. XUMHUS B
MPOMBIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMHUA U IKOJOTHsl. XUMHUYECKOE 3arps3HEHUE OKPYKaloleW cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTUU

O6IJ_II/IC NPpEACTABJIICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BelecTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckas  xumus.  Cplpb€  Ans  OpraHu4ecKou

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 3a/1a4
51 Pacuérbl Mmacchl BeriecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, MAacCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérel macchel (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIECTBA) MPOTYKTa PEAKIINH, €CITH
5.6 0aHO U3 BElIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MAacCOBOM 0J1ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuérsl ¢ ucnonab30BaHNEM HOHATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTb)
Haxoxzaenne MosekymsipHOi (GopMyITbl OpraHUYECKOT0 BEIIeCTBa 10 ero
5.8  IIOTHOCTH M MacCOBBIM JOJISM 3JIEMEHTOB, BXOIALIMX B €r0 COCTAB, WU 10

IIPOYKTaM CTOPaHHUs




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

Xumma 10 knacc: yrnybneHHbii yposeHb B.B.EpemuH, H.E.KyabmeHKo, B.B. JlyH1H. MockBa.
MpocseweHmne 2024
Xumuma 11 knacc: yrnybneHHbit yposeHb B.B.EpemuH, H.E.KyabmeHKo, B.B. JlyH1H. MocKBa.

MpocsewweHmne 2024

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

MatepuaJbl caiTa https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru
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