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IHOACHUTEJIBHAA 3AIINCKA

Paboyast mporpamMmma 1o XMMHMH Ha YpOBHE CpeIHEro ooiiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHWH K pe3yiabTaraM OCBOeHHUS (enepanbHO  00pa3oBaTeNbHON
nporpaMMmsel cpennero obmero obpazoBanusi(®OIl COO), npencraBneHHbIx B PepepaibHOM
rocymaapcTBeHHOM oOpasoBatenbHOM craHmapre COO, ¢ yuérom Konmenmuu mpernonaBaHus
y4eOHOTro mpeamMera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3amnusax Poccuiickoit denepanmw,
peanu3yroIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI, 1 OCHOBHBIX I0JI0KeHHH «CTpaTeruu
pasButus Bocriutanus B Poccuiickoit ®denepanuu Ha nepuon ao 2025 roma» (Pacmopsixenue
[TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHusl Ha YpOBHE YINIyOJIEHHOTO W3Y4YEHHs 3aHHMAeT Ba)KHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydanmxcst 10-11 kmaccoB. W3ydenue mpenmera,
peanuzyemMoe B YCHOBUSX JU(PGEPEHIMPOBAHHOTO, MNPOQUIBHOTO OO0Y4YEeHHUs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENFHYI0O U OOMIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO ISl aJanTalii UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HH B COLIMyME, a
TaKXKe IS MPOAOJDKEHHMS OO0y4deHHs B OpraHu3alusaX Npo(ecCHOHAIBHOrO 00pa3oBaHMsA, B
KOTOPBIX XUMHUS SBJISAETCS OAHOM U3 MPUOPUTETHBIX AUCLUIIINH.

B mnporpamMMe mnmo XMMUM Ha3zHaueHUEe npeaMeTa «XHUMHS» MOIy4daeT MOAPOOHYIO
WHTEPIPETALMIO B COOTBETCTBUM C OCHOBomnonararomumu nojoxenusmu PI'OC COO o
B3aMOOOYCIIOBJIIEHHOCTH IIeJIeH, COAep KaHusl, pe3yIbTaTOB 00YUYEeHHUsI U TPeOOBAHUIN K YPOBHIO
HOJATOTOBKU BBIMTYCKHUKOB. CBUJETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMOIHAEMBIC
POTPaMMOii 10 XUMHHU (YHKIIHU:

¢ nH(POPMAIIMOHHO-METOIMYECKasl, peanu3als KOTOpod oOecredrnBaeT MOJIy4YCHHE

NPEJCTAaBICHUSA O IIeNSX, COJEPKAHWU, OOIIEeH CTpaTeruu OOYy4eHHs, BOCIIUTAHUA U
pa3BUTHA O0YYaIOIUXCsl CPEJICTBAMH MPEAIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpasi MpeayCMaTpUBACT OIpeeIeHUe: PUHITUIIOB

CTPYKTYPUPOBAaHUS M  TIOCJIEJOBATEIBHOCTH M3Y4YEHHs Yy4eOHOro Marepuania,
KOJINYECTBEHHBIX M Ka4ECTBEHHBIX €T0 XapaKTEPUCTHK; MOJIXOM0B K (OPMHPOBAHUIO
COJIp)KATEIbHOM OCHOBBI KOHTPOJII W OIICHKH OOpa30BaTEIbHBIX JOCTKEHHUM
0o0yuyaromuxcsi B paMKax MUTOTOBOM aTTecTallMy B (popMe eAMHOro rocynapCTBEHHOIO
9K3aMeHa 110 XUMHH.

[Tporpamma asst yriryOaE€HHOTO N3YUYEHUS] XUMHH:

® yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTeIbHOE ISl U3yUeHMs B

pamKax OTJIEJbHBIX npodurei, npelycMaTpuBaeT  paclpenesieHue U
CTPYKTYpHUPOBAHHME €ro MO KjaccaMm, OCHOBHBIM COJIEP)KaTeIbHBIM JIMHUSAM/pazenam
Kypca,

e 1aéT MpUMEpHOE pacrpesesieHne y4eOHOro BpEeMEHHU, PEKOMEHIYEMOTo AJisi M3Y4YEeHHs
OTJIEIbHBIX TEM;

e [Ipe/iaraeT NMPUMEpHYIO MOCIeA0BaTeIbHOCTh U3yUeHUs! Y4eOHOro MaTtepuaia ¢ yuéTom
JIOTUKU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® aéT METOJUYECKYI0 MHTEpPHpETaluio LeJaeil M 3agad  M3y4yeHus [peaMera Ha
yriayOa€HHOM ypOBHE € Y4€TOM COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CPEIHETO
oOuiero o0pa3zoBaHUs, COJEPIKATENbHON XapaKTEPUCTUKHU IAHUPYEMBIX PE3YyJIbTaTOB



OCBOCHHSI OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMbl CPEJHEro 00Iero odpa3zoBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JCHCTBUNA OOYy4YaromIerocsi IO OCBOCHHUIO COJEpKaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B MporpaMme IO XHUMHUHU MpPeryCcMOTpeHa
MIPEEMCTBEHHOCTh C OOyYe€HHEM XHMHUU Ha ypPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs. 3a
npenelaMu  yCTaHOBJICHHOM TMporpaMMoOd MO XUMHH  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBIISIFOIIEH co/lep)KaHUs Y4eOHOTO mpeaMeTa « XuMUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA ONPENENIAThCS B COOTBETCTBUU C HAIIPABICHHEM
KOHKPETHOT'0 OISt O0yUECHHUS.

B cootBerctBUM ¢ KoHuenTyaibHbIMUA modoxkeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOT0 U yriTyOJIEHHOTO YPOBHEH B cucTeMe quQepeHIIMPOBaHHOTO 00ydeHUs Ha
YpOBHE CpeqHero o0iiero oopa3oBaHusl XUMHUS Ha YPOBHE yriyOJEHHOIO M3y4YE€HUs HaIpaBJICH
Ha pealu3alHio IMPEeEeMCTBEHHOCTH C IMOCIEAYIOIIUM JTaloM MOJXY4YeHHs] XUMHYECKOIro
o0pa3oBaHMsl B paMKaX MH3y4YEHUS CIEIUATbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCITUIUIMH B By3aX M OpraHU3alusix cpeaHero npodeccuoHanbHOro oopa3oBanus. B a1oii cBsi3u
U3yueHHe TMpenMeTa «XUMHs» OpPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue Hu
yIIyOJieHHEe TEOPETHYECKOW W TMPAKTHYECKOW TIOATOTOBKH OOYyYaromuxcs, BbIOpaBIIUX
ornpenenéHHbI MPoGMIb 00ydeHHUs,, B TOM YHCIIE C MEPCIEKTUBON MOCIEAYIOMIETO MOMyYSHHS
XUMHUYECKOT0 00pa30BaHUs B OpraHU3aIusaX npodeccuoHaibHOro odpasoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuit ®I'OC COO kx miuaHUpPYyEeMBIM pe3yjbTaTaM OCBOCHHS (denepaibHOM
00pa3zoBaTeNbHON MPOTrpaMMBbl CPEIHEr0 O0IIero oOpa3oBaHMs M3YyYCHHE MpPEIMeTa «XHUMHUS)
OPUEHTUPOBAHO TAK)KE HA PEIlICHUE 3a7a4 BOCIUTAHUS U COI[MAILHOTO Pa3BUTHsI 00YyUYaIOUINXCS,
Ha GOPMUPOBAHKE Yy HUX OOIICUHTEINIEKTYAIbHBIX YMEHUI, YMEHUH pallmoHaIu3aluy yueOHOTro
Tpyda W  OOOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOMIMX  MEKIUCIUILTUHAPHBIH,
HaJIIPEIMETHBIN XapakTep.

CocraBnsiomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyONEHHOTO H3Yy4YEHHsS SIBIISIOTCS
yryonénneie Kypebl — «Opranudeckas xuMus» n «OOmas u HeopraHudeckas xumus». [Ipu
OTIPENIeICHNH TIOAXO0JI0B K OTOOPY M CTPYKTYPHOH OpraHHM3alMy COJCPKAHUS ITHX KYpPCOB B
mporpamMme Mo XUMHUHU 3a OCHOBY NpHHATH mojoxkeHuss @PI'OC COO o paznuuusx 6a30BOTO U
yIayO0aEHHOTO YpOBHEH U3yUeHUs MpeaMeTa.

OcHoBy coaepxanusi KypcoB «Opranuueckas XxuMus» U «OOmas ¥ HeopraHuyeckas
XUMUSD COCTABIIIET COBOKYMMHOCTh MPEAMETHBIX 3HAHUN M YMEHUN, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuYeHHs MIpeAMeTa. JTa CHUCTeMa 3HAaHUM TOJydaeT OmNpeAeiEHHOE TEOpEeTHYECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYNIECTBEHHO  OonbpIMii  00BEM
¢axTonormueckoro mMarepuana. Tak, Ha yriayOI€HHOM YpOBHE M3y4YeHHS IpeaMeTa oOecreyeHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIHUYEHHUs O00bEMa 3HAHWKH O XHUMHYECKHX OJJIEMEHTaX U
CBOICTBaX MX COCAMHEHUN Ha OCHOBE PACHIMPEHUS U YIUIyOJIeHUS NMPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs PEaKIlfii, paccCMaTpuBaeMbIX C
TOYKH 3pEHHUS XUMHUYECKONH KUHETHKH U TEPMOJMHAMUKU. V3yueHue nepruoaudeckoro 3akoHa u
[lepuoanueckoit  cuUCTEMBbl  XMMHYECKHX  DJJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUM aTOMa. XUMUYECKast CBSA3b OOBACHSIETCS C
TOYKU 3PEHHsI DHEPreTHYECKUX HM3MEHEHHUH mpu e€ o0pa30BaHUM M pPa3pyLICHHUH, a TaKXKe C
TOYKH 3pEHHs] MeXaHH3MOB e€ oOpa3zoBaHusA. V3ydyeHue THIIOB pEaKIHMd JIOTIOIHSACTCS



(dopMHpOBaHUEM TPEACTABICHUN 00 AMEKTPOXMMUYECKHX MPOIECcCaX U JIEKTPOIU3E PACILUIABOB
U pacTBOpPOB BelIECTB. B Kypce OpraHMYeckod XHMHM IIPU PACCMOTPEHUU PEAKLUOHHOU
CHOCOOHOCTH COCMHEHUH ynIensieTcsi 0co00e BHUMaHKE BOIpocaM 00 3JeKTPOHHBIX A deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Ocoboe 3HaueHHe UMEeT TO, YTO Ha COJepXKaHHE KYpPCOB XMMMHU YIIyOJIEHHOIO YPOBHS
U3y4YeHHsl Ui KJIacCOB OINpeNeNEéHHOro mpoduis (IJIaBHbIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JONOJIHEHUH K oOlIell cucreMe NpeAMETHBIX 3HaHUI) OKa3bIBAIOT BIHSHUE CMEXKHbIE
npeaMmeTsl. Tak, Hampumep, B COJEpKaHUM NpeaMeTa s KIacCoB XHMHUKO-(PU3MUYECKOTro
npoduiis 6oibIIOe 3HAYCHHE OYIYT UMETh 3JIEMEHTHl y4eOHOro Marepuana 1o oomeidl XuMum.
[Ipu w3ydyeHuu mnpeamera B JAAHHOM CIydae akLIEHT OyAeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl W DHEPIUM, 3aKOHBI
TEPMOJUHAMMKH, DJICKTPOJIN3a, IPEACTABIECHUSA O CTPOSHUH BEILECTB U IPYTOE.

B 10 ke Bpems B copepikaHUM MpeaAMeTa AJIs KJIACCOB XMMMKO-OMOJIOTHYECKOro IpoQuis
OobIINI yAeabHbIN Bec OyIeT UMeTh OpraHuydeckas XuMus. B 3Tom ciyuyae mpenocraBisiercs
BO3MOXHOCTb /17151 60s1ee 00CTOATEIBHOTO paCCMOTPEHHSI XUMUUECKOM OpraHu3aly KJIEeTKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpHUMEPY, TaKhe CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNIKH, YIIeBOJbl, HYKIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HaHMUS O COCTaBE M CBOMCTBAaX IMpPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CITy>KaT OCHOBOM IS M3yYEHUS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3A, IBIXaHHS, TTHIIEBAPEHUSL.

B muane (opMupoBaHMs OCHOB HAay4HOTO MHUPOBO33PEHHUsS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB IIO3HAHMSL U OIIBITA IIPAKTHYECKOTO NPUMEHEHHS HAy4YHbIX 3HAHUHM U3y4EHUE ITpeIMeTa
«XuMus» Ha YrIyOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMU
npeaMeTaMu, BXOJSIIIMMU B COCTaB MPEIMETHBIX obsacTeil « EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemartuka 1 uH(popMaTHKa» U «PyccKuil sI3bIK U IUTEpATypay.

[Ipu u3yuenun ydeOHOro mpeaMera «XUMHA» Ha YrIIyOJEHHOM YpOBHE TakXke, Kak Ha
YPOBHE OCHOBHOT'O M cpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaayeii
NEPBOCTEIICHHON 3HAYMMOCTH SIBISIETCS (OPMHPOBAHHME OCHOB HAyKHM XHMHH Kak OOJacTH
COBPEMEHHOI0 E€CTECTBO3HAHMSI, MPAKTHUYECKON JESATENIbHOCTH YEJIOBEKa W OJHOro U3
KOMIIOHEHTOB MUPOBOW KYJbTYpbl. Pemenue 3Toil 3agaun Ha yriyOJEHHOM ypOBHE M3Yy4EHHUs
IIpeaMeTa MpeArnoaraeT peaau3anuio TaKuX HeseH, Kak:

e hopMupOBaHME MPEJICTABICHUI: O MaTepHAIbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTSX U
IIO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE XMMHH B CHCTEME €CTECCTBCHHBIX HAYK U
e€ Beaylel posin B 00eCIeYeHUN YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0JeM 3KOJIOTHYECKOM, YHEpreTH4eckoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTUU
MEIULVHBI, CO3JaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHUKOB DJHEPIUH, B
o0ecrnieyeHUH palMOHAIBLHOTO IIPUPOIONOIb30BAHUS, B dbopmupoBaHuU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YeIOBEeKa, a TAKKE IKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOILEHHUS K CBOEMY 370POBBIO U IIPUPOTHOM CPELIE;

®OCBOCHHE CHUCTEMbl 3HAHMM, JIEXKAIIMX B OCHOBE XUMHUYECKOHM COCTaBJIAIOLIECH
€CTeCTBCHHO-HAyUYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX IOHITUH, 3aKOHOB U
TEOpUN XHMHH, COBPEMEHHBIX IIPEACTABICHUI O CTPOECHHMHU BEIIECTBA HAa Pa3HBIX
YPOBHSX - aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMHUYECKUX



peaxiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00IuX
HAYYHBIX IPUHIUTIAX XUMUYECKOTO TPOU3BOJICTBA;

e opmupoBanue y OOyYarONMIMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEeMHBIX XUMHYECKHX 3HAHUU 711 OOBSICHEHHUS KIIOYEBBIX HIEH H MpolieM
COBPEMEHHON XWUMUU, JJIs OOBSCHEHUS W TPOTHOZUPOBAHMS SIBICHHN, WMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MpPHUPOJAY; TIPaMOTHOIO pEIIeHHs Mpo0JieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMS, AaHAIW3a W OLEHKM C MO3HIHMM DKOJIOTHYECKON
0€301acHOCTH TIOCJIC/ICTBUIM OBITOBOM M MPOW3BOJCTBEHHOM ACATEIHHOCTH YEJIOBEKA,
CBA3aHHOM C XHMMHMYECKUM THPOM3BOACTBOM, HCIIOJNIb30BAHUEM U IepepadoTKon
BEIIIECTB;

eyrinyOJeHre TMpeACTaBI€HUH O Hay4YHbIX METO/Jax IO3HAHMS, HEOOXOIUMBIX JUIs
MpUOOpPETEHUs] YMEHUI OPUEHTUPOBATHCA B MUPE BEUIECTB U OOBSICHEHHUSI XUMUYECKUX
SBIICHUM, MMEIOINIMX MECTO B TNPUPOJE, B MPAKTUUYECKOW JEATEIBHOCTH H
MOBCETHEBHOM JKU3HH.

B nmnane peanuzanmuu TMEpBOOYEPEIAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKIUN
[EJOCTHOW CHUCTEMBI CPETHETr0o OOIIero oOpa3oBaHWs NP W3YYCHHH MpeaMera «XUMHS» Ha
yrIyOJIE€HHOM YPOBHE 0CO0YIO aKTyadIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 331a4H, KaK:

® BOCITUTaHKE YOSKIEHHOCTH B TO3HABAEMOCTH SIBJICHUN MPUPOIBI, YBAKECHUS K MIPOLIECCY
TBOpPUYECTBA B OOJACTH TEOPETHMUYECKUX W MPUKIAJHBIX HCCICJOBAHUNA B XUMHH,
dbopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYUYEHUIO W TO3HAHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IEHHOCTEH;

® pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  (GOpPMHUpPOBaHME Y  HHUX  CO3HATEIBHOTO  OTHOUICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY O0Opa30BaHUIO KakK YCIOBUIO YCICUTHOM
npoecCHOHALHON M OOIIECTBEHHOW NeATEThbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e KHU3HH;

e opMupoBaHME YMEHHI W HAaBBIKOB Pa3yMHOTO TPHUPOIOIOIB30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KYJNBTYphl, TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
JKOJIOTHYECKOU JIEATEIBHOCTH.

OO01iee yMCiIO YacoB, MPEIYCMOTPEHHBIX MAJIsi M3YyYEHUS XUMHUU Ha YINIyOJEHHOM YpOBHE
cpenHero o0mero odOpasoBaHus, cocrapisieT 272 daca: B 10 xmacce — 136 wacoB (4 gaca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMHUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenmMer W 3HaUYeHHE OpPraHUYECKOW XHMMHH, NPEJICTaBICHHE O MHOrooopasuu
OPraHUYECKUX COCTUHEHUMU.

DNEKTPOHHOE CTPOEHHE aToMa YIJIepOoJia: OCHOBHOE W BO30YXKAEHHOE COCTOSIHHMSL.
BanentHble BO3BMOKHOCTH aTOMa yryiepoaa. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajel yriepoaa. MexaHU3Mbl 00pa30oBaHUsl KOBAJEHTHOU
cBsi3U (OOMEHHBIA U TOHOPHO-AaKLENTOPHBIH). THUIIBI epeKphIBaHUs aTOMHBIX OpOHUTajel, o- U
n-cBs3u. OnmuHapHas, NBOMHAs W TpoiiHas cB3b. CrocoObl pa3pbiBa CBS3€H B MOJIEKYJaxX
opranuveckux BeniecTs. [IoHsATHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopust cTpoeHuss opraHuueckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHBIE
MIPEACTABJICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPTraHUYECKUX COCTUHEHUM.
Monekymnsipable U CTpyKTypHbIe GopMmynbl. CTpyKTypHBIE (QOPMYIBI PA3NUYHBIX BHJIOB:
pa3BEpHyTas, COKpaml€HHas, cKeineTHas. M3omepusa. Buael wu3omepuu: CTpyKTypHas,
IOPOCTpaHCTBEHHAs. OJEKTpoHHBIE 3((EeKTbl B MOJEKyJIax OpPraHMYeCKHX COEeIWHEHHN
(MHIyKTUBHBINA U ME30MEPHBIN 3D PeKTsI).

[IpencraBnenue o kmaccu(pUKauu OpraHUIeCKUX BemecTB. [IoHsATHE 0 QYHKIIMOHAIEHON
rpynne. 'omonorus. I'omonoruueckue psaael. CuctemaTueckas HOMEHKIIATypa OpraHu4ecKuX
coequaeHuit (IUPAC) u TpuBuanbpHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobeHHoctT W KJIaccHpUKAIMS ~ OpPraHWYeCKuX  peakmuil.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHUS! BEIIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYecKUX BEUIECTB U MaTepuajaMH Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BEUIECTB MpH HAarpeBaHuW (TUIaBleHUE, OOyIIMBaHUE U  TOPEHHE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMOJOTHYECKUI psil alkaHOB, o0mas (GopMynia, HOMEHKIATypa U U30MEPHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHOB, SP>-THOPHAM3AINS ATOMHBIX
opOuTaneit yrieposa, 6-cBsi3b. OU3HUECKUE CBOMCTBA aJTKAHOB.

XUMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMH 3aMELICHUs, U30MEPU3ALNH, TETUAPUPOBAHUS,
UUKIA3alUY, NUPOJIU3a, KpekuHra, ropeHus. llpencraBieHne o MexaHU3ME peakUuid
paauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoMyyeHHs U MPUMEHEHUE aJIKAHOB.

Hukmoankanel. O0mas ¢opmyiia, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH CTPOCHHUS H
XUMHUYECKHX CBOWCTB MaiblX (IUKJIONPOIAH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIOTICHTAH,
IUKJIOTEKCaH) [UKI0aNKaHoB. CrocoObI MOy4YeHUs U IPUMEHEHHUE ITUKI0aTKaHOB.

AnkeHbl. ['oMoIOrH4ecKuil psii aaKkeHoB, oOmas Gopmysia, HOMEHKIATypa. IJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYyJ ajJKEHOB, SP>-TMOpHAM3aLMsA aTOMHBIX OpOuTaneii
yraepoaa, o- u m-cBsi3u. CTPyKTypHast U reoMeTpudeckas (Iuc-TpaHc-) uzomepus. Ouznueckue
CBOWCTBAa aJKEHOB. XHMHMUYECKHE CBOMCTBA: PEAKUHMM MPUCOCIAMHEHUS, 3aMELICHHUS B O-
[IOJIOXKEHUE IIpU JBOWHOW CBA3HM, NONMMEpHU3aluu U okucieHus. lIpaBuino MapkoBHUKOBA.
KauecTBeHHbIC peakiuyu Ha ABOHHYIO CBs3b. CIIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJIKEHOB.



Ankanuensl.  Krnaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M3OJMPOBAHHBIE,
Kymyaupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHMX CBOMCTB
conpsikEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanust conpspkEHHBIX JMEHOB.
CrocoObl ToTy4YeHUsI ¥ TPUMEHEHUE aJTKATUEHOB.

Ankunbl. ["'oMonorudeckuit psi ankuHOB, oOmas ¢popMysa, HOMEHKIATypa U U30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-THOpHAM3AINS aTOMHBIX
opbutaneit yriaepoaa. duznyueckue CBONCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKUUU
MPUCOECIUHEHHS], TUMEPU3ALNN U TPUMEPHU3aLUU, OKUCIeHUs1. KUCIoTHRIE CBOMCTBA ajJKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIC peakiMM Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIyYEHUS! U IPUMEHEHUE ATIKUHOB.

ApoMaTudecKkue yrieBoopoab! (apeHsr). ['oMmomornaeckuit psix apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30J1a.
®dusnyuecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIUU
3aMelIeHUs] B OCH30JIbBHOM KOJIBIE M YTIJIEBOJOPOJHOM paJuKaie, peaklud MPUCOSAUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3ona. [IpencraBienne 00 OpueHTHPYIOIIEM JIEHCTBUU 3aMeCTUTENeH
B OCH30JFHOM KOJIbIIE Ha MPUMEPE aTKUIbHBIX PAIUKAIOB, KapOOKCHUIHHOU, TUAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBL, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpPOJA.
[omumepuzamust  ctupona.  CrocoObl  MONMyd4eHUss ¥ NPUMEHEHHE  apOMaTHUYECKUX
YTJIEBOI0OPOIOB.

[puponnsrii ra3. [lomytaeie HedTsIHBIE Ta3el. Hedth u e€ mpoucxoxnenne. KameHHbIN
Yrojdb U TPOAYKTHI €ro mepepadotrku. CrocoObl mepepabOTKH HEPTH: MEPEeroHKa, KPEKUHT
(TepMHuUeCKHil, KaTamuTUYeCKuid), pudopmMuHr, nmuponus. [IpoaykTsl nmepepaboTku HedTH, KX
MPUMEHEHNE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckasi CBSI3b MEXAY pa3IMYHBIMU KJlacCaMu YTI€BOJAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amemnieHus
rajoreHa Ha TUJPOKCOTPYMIY, HUTPOTPYIIY, IUAHOTPYNIy, aMuUHOrpymmy. JlelicTBue Ha
rajoreHNpOU3BOJHbIE BOJHOIO M  CIHMPTOBOIO pacTBopa WENoUM. B3aumopencrsue
JUTaJOT€HAIKAHOB C MarHueM M LIMHKOM. lloHATHE O MeTalmoOpraHM4ecKuX COEIMHEHUSIX.
Hcnonb30BaHre TrajloreHIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U NPU CHUHTE3€
OpPraHUYECKHUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEUIECTB M MX NPEBPALICHUNA: HU3yYEHHUE
bu3nYecKux  CBOMCTB  YIVIEBOAOPOIOB  (pacTBOPUMOCTB),  KAdyeCTBEHHBIX  peakuuit
YTIEBOJIOPOAOB PA3NIUYHBIX KIAccoB (oOeciBeurBaHWe OPOMHOI WM MOJHOW BOJBI, pacTBOpa
nepMaHraHaTa Kajius, B3aUMOJCIHCTBUE aleTWieHa ¢ aMMHMAYHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApy)KEHHUE YTIIepoJa M BOJIOPOJAa B OPraHUYECKUX BEHIECTBAX,
MOJlyYE€HUE STWIEHA U M3Yy4YEHHE €ro CBOMCTB, O3HaKomileHue ¢ kosutekuusmu «Hedts» u
«Yromp»y, ¢ o0pasmamMu IIacTMAacc, KaydyKOB M PE3WHBI, MOJEIHPOBAHUE MOJICKYII
YIJIEBOJOPOIOB M rajJOr€HIPOU3BOJHBIX YTIEBOAOPOIOB.

Kucnopoacoaepsxkamme opranu4eckue coeIMHeHH.

[IpenenpHble OomHOaTOMHBIE cHUpPTHL. CTpoeHHEe MOJeKyn (Ha MpUMepe MeTaHola U
sta”ona). ['oMonoruueckuit psia, odmas hopmyna, U3oMepusi, HOMEHKJIATypa U KiacCu(UKaImsl.
®u3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CIHMPTOB. BOmOpodHBIE CBSI3U MEXAY
MOJIEKYJIAMH ~ COHUPTOB. XHUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIECHUs, JEeTUApPATALINH,
OKHCJIEHHUS, B3aUMOJICHICTBUE C OPraHUYECKUMHU U HEOpraHUYEeCKUMHU KucioTamu. KauecTBeHHas



peakuus Ha OJHOATOMHBIC CIUPTHL [[eliCTBHE 3TaHONA W METaHOJA HAa OPraHWU3M YeJIOBEKa.
CriocoObI MOTy4eHUS U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U H3oMepusi. OCOOCHHOCTH (PU3NICCKUX U XUMHUYECKUX
CBOJCTB.

MHoroaromMHble CIHUPTHl — 3TUJICHTIUKONb M TiulepuH. dusznueckue M XUMHUECKHE
CBOICTBa: peakUuu 3aMElIeHUs, B3aUMOJACHCTBHE C OPraHMYeCKUMH U HEOPraHUYECKUMU
KHUCIIOTaMH, KaueCTBEHHAsl peakis Ha MHOTOATOMHbIE CIUpPTHI. [IperncraBieHne o MexaHuzMe
peakiuii HykineopuiIbHOTrO 3amenienus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MomydeHus
Y TIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHrEe MOJIEKYJIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JILHOTO SIpa.
Ousndeckue cBoicTBa (peroma. OCOOCHHOCTH XUMHUYECKHX CBOWCTB (eHona. KauecTBeHHBIC
peaknun Ha ¢eHon. ToxcmuHocTh (eHona. CrocoOBl TONyYEHUsS W TPUMEHEHUe (QeHoda.
®enonpopManbaeruaHas CMoJIa.

KapOoHunbHble COENMHEHUS — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHOW Tpymmbl. ['oMonoruueckue psaapl ajabAETHAOB U KETOHOB, oOmas ¢dopmyna,
u30MepUss ¥ HOMEHKIaTypa. (DHU3MYecKue CBOMCTBA albJETHI0B U KETOHOB. XHMHUYECKHE
CBOMCTBA allbJCTHIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abAeTHIOB,
KaueCTBEHHBIC peaKIuu Ha anbaerubl. CrocoObl MONYyYEeHUS W TPUMEHEHHUE albICTHUIOB U
KETOHOB.

OIHOOCHOBHBIC TpECIIbHBIC KapOOHOBBIE KUCIOTHL. OCOOECHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCJIOT. M3oMepus u HOMeHKIaTypa. du3myeckue CBOHWCTBA OJHOOCHOBHBIX
npeneibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXIY MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peaklus STEpUPHUKAIUHU, PEaAKIUU C
y4acTHUEeM YIIIEBOJAOPOIHOrO paaukana. OcoOEHHOCTH CBOWMCTB MypaBbUHOUM KUCTOTHI. [loHATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIOT.
OCOOEeHHOCTH CBOMCTB HEMpPEJENIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHoT. [IpencraBurenyt BBICHIUX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, TAJIbMHUTHUHOBAs, OJICMHOBAS, JUHOAEBAs, JUHONEH08ds KUACIOTHL. CHoCOOBI
MIOJTyYCHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. ['oMonorudyeckuid psia, odmias dhopmysa, U3o0Mepuss 1 HOMEHKJIATypa.
DuU3NYECKUEe U XMMUYECKHE CBOMCTBA: THIPOJIN3 B KUCION U IEJTOYHOU cpelie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA >KUPOB: THAPOIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KHUCIIOT. JKUpBI B IPUPOJIE.

MBpL1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OOmass xapakTepucThUka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, JH- U
noJjucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, TajlakTos3a, pubo3a, Ae30KCHpHOo3a.
®du3nyecknue CBOMCTBA M HaxoxjaeHue B mpupoge. PoTtocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  pPEaKlMU C YyYacTUEM CIUPTOBBIX U  alNbACTUAHOW TIpyNN, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€ 3HAUY€HHE B IHKU3HEACSITETHbHOCTU
opranm3ma. Jlucaxapuasl: caxapo3a, MalbTOo3a U JakTo3a. BoccTaHaBnuBawmue U
HEBOCCTAHABIUBAIONME Aucaxapuibl. [maponus nucaxapuaoB. Haxoxaenwe B Tpupone u
npuMmenenue. [lomucaxapuapl: Kpaxmal, TJIMKOTeH W Ieiutoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmajia, TJIUKOTCHAa W MeJUTIoNI03bl. DU3WyYecKkWe CBOWCTBA Kpaxmala U IEJUTIONIO3BI.



XHUMHUUYECKHE CBOMCTBA KpaxMajla: TMIPOJIM3, KAa4eCTBEHHAs PEaKUus C HOAOM. XUMUYECKHE
CBOICTBA IIEIITIOIO03bI: THAPOIIN3, MOTydeHHE YPUPOB 1eUTi0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

DKCIEepUMEHTAIbHBIE METO/bl M3yUYEHUsI BEIIECTB M WX IMPEBpAIICHUN: pacTBOPUMOCTH
pPa3IUYHBIX CHOUPTOB B BOJE, B3aMMOJCICTBHE A3TaHOJa C HATPUEM, OKHUCICHHE 3THUIIOBOTIO
cupTa B ajbJETU] Ha pacKajl€HHOM METHOW NPOBOJIOKE, OKUCJIEHHE HTUIIOBOIO CIHpTa
JUXPOMATOM Kanus (BO3MOXKHO MCIOJIb30BaHHE BUACOMATEPUATIOB), KAUYECTBEHHBIE PEAKIIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcugom meau(ll)), peakius roumepruHa
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa yKCyCHON KHCIIOTHI, B3aUMOJIEUCTBHE
pactBopa 1ioKo3bl ¢ ruapokcunom Menu(ll), B3aumopaeiicTBue kpaxmana ¢ HOAOM, pElICHUE
IKCIIEPUMEHTATBHBIX 3a7a4 110 TeMaM «CrupThl U (heHoub», «KapboHoBble KHCTOTH. CI0XKHBIC

UPBD».
A30Tcoepikalue opraHnyecKne coeMHeHns.
AMHHBI — OpraHM4ecKkue MpOM3BOAHBIE aMMHuaka. Kilaccnpukamms  aMHHOB:

anupaTUuecKue U apoMaTU4YecKHe; NepBUYHbIC, BTOPUYHbIE U TpeTHuyHble. CTPOEHUE MOJIEKYII,
obmas (opmyna, U3oMepusi, HOMEHKIATypa M (U3HMUECKUe CBOMCTBA. XMMHUYECKOE CBOICTBa
ann(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM Kuca0TOM. ConM aJKniaMMOHUS.

AHWINH — IpeICTaBUTENIb AMMHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYIl aTOMOB B MoJIeKyje aHuiauHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KagecTtBeHHble peakiuu Ha aHWIMH. CrHocoObl MOJIyd4eHUs U NpPUMEHEHHE aln(paTHYeCKUuX
amMuHOB. [losyuenne aHmIMHA U3 HUTPOOEH301a.

AmuHokucnorel. Homenknarypa wu  unsomepus. OTIenbHbIE NPEACTABUTEIN  O-
AMUHOKHCJIOT: IVIMLHH, aJaHuH. Puznueckne CBOWCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
aMHHOKHUCIIOT KakK aM(OTEpHBIX OPraHMYECKUX COCIUHEHUH, peakuus MOJIMKOHACHCAIUH,
o0Opa3oBaHue NENTUAHON CBs3u. buomornueckoe 3HaueHne aMHUHOKUCIOT. CHHTE3 M TUAPOIIU3
MENTUOB.

benku kak npupoaHsle mnonuMmepsl. llepBuuHas, BTOpHYHAs M TpETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, J€HATypalus, KaueCTBEHHbIE pEaklUdu Ha
OenKH.

OKCIEpUMEHTAJIBHBIE METOABl M3Yy4YECHHs BEIIECTB M HUX IPEBPALIECHUI: DPAaCTBOPECHHE
OenKOB B BOJIE, JA€HATypauus OEKOB NMpPU HarpeBaHWH, I[BETHbIE peaklUM Ha OEJIKH, peleHHe
JKCIIEPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TCOAepXkKallue OpPraHMYECKUE COCIUHEHUS» U
«Pacrio3HaBaHue OPraHMYECKUX COCUHEHUN.

BbicoKOMO/IEKYISIPHBIEC COCAUHEHHS.

OcCHOBHbBIE TIOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluU, CPElIHsAs MoJeKyysapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3aLUs U ITOJIMKOHICHCALIMSL.

[TomumepHbie MaTEepHabl. ITnacTtmacchl (mosmATHUIIEH, IIOJIMIIPOIINJICH,
NOJIMBUHUIXJIOPH, HOJIUCTUPOJL, MIOJINMETUIMETAaKpUIIar, MOJIMKapOOHATHI,
noJau3TWIeHTepedTanaT). Y TuiInu3anus 1 nepepaboTka riacTuka.

DOnactoMepsl: HAaTypajbHBI KaydyK, CHHTETHUECKHME Kayuyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.



Bosokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KarpoH U JIAaBCaH).

[Momumepsr  criemuanbHOrO  Ha3HadeHHs (TEIIOH, KEBJAp, AJIEKTPOIPOBOJISIINE
HOJIUMEPBI, OMopasaraéMble MOJIUMEPHI).

DKcrepuMEHTaIbHbIE METOJIbl M3YYEeHHsI BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3laMu TNPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAacC, KaydyKOB, peIIeHHE
JKCIIEPUMEHTANBHBIX 337124 Mo TeMe «Pacmo3HaBaHue miacTMace U BOJIOKOHY.

Pacuérnnle 3agaun.

Haxoxxaenne MonekynsspHOi (HopMyIbl OpPraHHYECKOr0 COSAUHEHHSI TI0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXKICHHWE MOJICKYJSIPHOH (hOpMYJIbI OpPraHMYECKOTO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJMYECTBY BeIIeCcTBa (Macce,
00BEMY) IPOYKTOB PEAKIIMHU W/HITH MCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (HhOPMYITBI
OpPraHMYECKOTO BELIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WJIM CIOCOOOB MOJIyYEHHS,
oTpezieNieHue I0JIM BBIXOJa MPOIyKTa PEaKIUU OT TEOPETUUYECKH BO3MOMXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H MPH M3yYeHMH opraHudeckoir xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M
HOHSATHH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO ITUKIIA.

OO01ue ecTecTBEHHO-HAayYHbIE TOHATHUA: SIBJICHHME, Hay4HbIH (haKkT, rumnoresa, TEOpHs,
3aKOH, aHaIMW3, CUHTE3, Kiaccu(uKanus, HAOIIOJCHHE, M3MEpPEHHE, IKCIIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usuka: MaTrepusi, aroM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa, IHEPreTUUYECKHIl
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe€ COCTOSHHUE BEIECTBa, (U3UYECKUE BEITUYUHBI,
€MHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opranusM, sKocuctema, 6mochepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOoTpO(HBIA THI HHUTaHUS, OpokeHUe, (OTOCHHTE3, ObIXaHHUE, OCIKH,
YTJIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: nmose3nble UCKOMaeMble, TOTINBO.

TexHosorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMsI, MOIOILIME CPEACTBA,
MaTepuajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 31eMeHT. M3oTonbl. CTpoeHHe JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTHUYECKHE YpPOBHHM U MOIYpPOBHU. ATOMHbBIE
opourtanu. Kiaccubukarms XMMHYECKHX 3JeMEHTOB (S-, pP-, d-, f-ajmementsl). Pacnpenencuue
JJIEKTPOHOB IO ATOMHBIM OpOUTANsAM. OJEKTPOHHBbIE KOH(UIypallid aTOMOB 3JEMEHTOB
MEPBOrO—4EeTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKAEHHOM COCTOSIHHH, 3JICKTPOHHBIC
KOH(HUTypaIi HOHOB. DIEKTPOOTPULIATEIEHOCTb.

Ilepuonnueckuit 3axkoH u llepuonmueckas cucrema xumudeckux osnemeHToB J[.H.
MengeneeBa. CBsi3p nepuoAnYecKoro 3akoHa U Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB



XUMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX UMHU IMPOCTHIX U CIOKHBIX BEIHIECTB IO TPyNIaM H
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneena.

Xumuyeckas CBsi3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAsl, MOHHAs, METAJUINYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JyiiHa CBA3U. [[onspHOCTh, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsi3u. BogopoaHas cBsi3b. MeKMOJEKYIISIPHBIE B3AUMOACHCTBHUS.

BaneHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C MX T€OMETPHUUYECKUM CTpPOCHHEM (Ha TMpUMepe COEIUHEHHH 3JEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenue 0 KOMIUIEKCHBIX coeluHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefquHeHuid. Ilonarue o
KOOPAWHALIMOHHOW XHUMUHU.

BemectBa MOJEKYyISpHOTO M HEMOJEKYJISPHOTO CTPOEHUS. THUIbl KPUCTAIIIMYECKUX
pemeéToK (CTPYKTYp) U CBOWCTBA BEIIECCTB.

[lonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpbl. [IpencraBnenre o KOJUTOMAHBIX
pactBopax. CmocoObl BbIpa)KeHHsI KOHIICHTpPAI[MM pPAacTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTtBope, MoOJsipHas ~ KOHLEHTpauus. HacbllleHHble W HEHACBIIICHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTamioruaparsl.

Knaccudpukanus U HOMEHKJIATypa HEOPraHUYECKHX BEIISCTB. TpUBHAIBHBIC HA3BAHHS
OTJIENbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMrUIecKiX peakifii B HEOPraHWYECKOW U OpraHUYeCKONW XUMUHU. 3aKOH
COXpaHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHWS W MPEBPAILLEHUS SHEPIUU MPU XUMHUYECKHX
peakiusax. TernoBbie 3QPeKThl XUMHUUECKUX peakiuid. TepMoXuMuyecKknue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOHN PEaKINy, €€ 3aBUCUMOCTh OT Pa3NMyYHBIX (pakTopoB. 'oMoreHHBIE
U TeTeporeHHble peakunu. Katanus u kataan3aTtopsl.

OOpatumbie ©  HeoOpaTHMMbBIE peaknmuu. XUMHUYEecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTophl, BIMSIONIME HA TMOJIOKEHUE XHUMHUYECKOTO PaBHOBECHUS:
TEMIIepaTypa, NaBJICHHE M KOHIICHTPAIlMM BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmmn Jle
[Tarense.

Onekrponutuyeckas auccouuanusi. CunbHble U ciabble  neKTponauThl. CTerneHb
nucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAsl, HEUTpalibHas, IIesoyHas. BogopoaHsrit
noka3zarensb (PH) pactBopa. ['uaponus coneit. Peakiiun noHHoro oomMeHa.

OKHMCIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHUCIEHUMS M BOCCTAaHOBJICHMS. BaKHEHIIME OKHUCIHUTENH U
BOCCTaHOBUTEIH. METOJ] 37IEKTPOHHOTO Oananca. DIEKTPOIN3 paCTBOPOB U PACILIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB U UX TMPEBPAIICHUI: pa3lIoKEHUE
NEepOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTalIW3aTOpa, MOJENM KPUCTALIIMYECKHX PpEHIETOK,
IpOBEJCHNE peakUuii HOHHOTO OOMEHa, OIpeAeNieHue CpeAbl PacTBOPOB C  IOMOIIBIO
MHAMKATOPOB, U3yUEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckast xumus.

ITonoxxenne HemeraioB B Ilepuoguueckod cucreme XuMHUeCKUX diemeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHUS UX aromMoB. Du3nueckue CBOWCTBA HEMETAILIOB.
AJTOTpOTIHS HEMETAJUIOB (Ha MPUMEpe KUCIIopoia, cephl, (hocdopa U yriiepoaa).



Bopopoa. Ilonyyenue, ¢pusnueckue ¥ XUMHUYECKHE CBOMCTBA: PEaKIMU C METaIaMH U
HEeMeTaJlJlaMH, BOCCTAaHOBUTENIbHBIE CBOWCTBA. [ napuasl. TOMIMBHBIE 3JIEMEHTHI.

lNanmorensl. Haxoxxnenue B mpupojie, cocoObl MONydeHus, (PU3HUECKUEe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBOOpObl. BaxkHeHme KHCIOPOACOAEPKAIINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHsl rajdoreHoB. [IpuMeHeHue rajioreHoB u
UX COCIUHEHUMN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBILIUIEHHBIE CIOCOOBI MOMYYEHHs] KUCIOPOAA.
Ou3nyeckue W XHUMHUYECKHE CBOWCTBA M MPUMEHEHHE Kuciaopoga u o030Ha. OKcuabl u
HEPOKCUIBI.

Cepa. HaxoxneHume B TpUpOAE, CIOCOOBI MONYyYCHHS, (DU3MUECKHE U XHUMHUYECKHE
cBorictBa. CepoBomopon, cyiabdunbl. Oxcua cepwi(1V), okcun cepoi(VI). Cepuucras u cepHas
KHCIOTBI M UX coir. OCOOCHHOCTH CBOMCTB CEpHOM KHUCIOTHL. I[lpumeHeHme cepel u €&
COECIUHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOIy4YeHUs, (QU3NUYECKHE M XUMHYECKHE
cBoiicTBa. AMMHak, HUTpUAbL. OKcUAbl a3oTa. A30THCTas U a30THAS KHUCIOTHI M HMX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a3oTa U ero coeluHeHUil. A30THBIC
yIA0OpEeHUSI.

®ocdop. Haxoxnenue B mpupone, crnocoObl NOIydeHHs, (PU3NUECKUE U XUMHUYECKHE
cBoiictBa. Dochuner u dochun. Oxcunsl Pochopa, dochoprHas kucmora U e€ COJM.
[Mpumenenne dpocdopa u ero coequaenunii. ochopHeie y100peHus.

VYrnepon, HaxoxaeHHWE B TMpupone. AJUIoTpomHble Moaudukanuu. DPuzndeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIeCTB, 0Opa3oBaHHBIX yriepogoMm. Oxcua yriaepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBUPOBAHHBIA Yrojib, aAcopOLus.
Oymnepensl, rpadeH, yriepogHble HAHOTpYOku. [IpuMeHeHHe TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUIA.

Kpemuuii. Haxoxxaenue B mpupoze, crocoObl MOMydyeHHs, (pU3MYecKue M XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kxpeMHHEBasl KUCIIOTa, CUIIMKAThL. [IpuMeHeHne KpeMHMsI U €ro
coenuHeHuil. CTeKIo, ero noxy4eHue, BUabl CTeKIa.

[Tonoxenne MerannoB B Ilepuoanueckoil cucreMe XMMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI PJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue Gu3nvyeckue CBONCTBa METaJLIOB.
[TpumeneHnue MeTanioB B ObITy M TexHUKe. CIUIaBbl METAIJIOB.

DNEKTPOXUMHUYECKH P HampspDkeHuid MetamnoB. OOmme crnocoObl  MOMy4YeHHUs
METAJIJIOB: TUAPOMETAILTYPTHUs, TUPOMETAITYPIUs, dNeKTpomMeTautyprus. [loHaTue o koppo3uu
MeTauoB. CriocoOb! 3aIUThI OT KOPPO3UH.

OO6mas xapakrepuctuka MetayuioB |A-rpynmel Ilepuoaudeckoil CUCTEMbl XMMHYECKHX
aneMeHToB. Hatpuil n kanuii: nonydenue, puanveckue U XMMUUYECKUE CBONCTBA, MPUMEHEHNE
IPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mas xapakrepuctuka MetaioB |IA-rpynmer [leprogumdeckoil cuCTEMbI XUMHUYECKUX
9JeMEHTOB. MarHuii © KalblMi: TMOJy4deHue, (Qu3nyeckne W XHMHUYECKHE CBOWCTBA,
MPUMEHEHHE TIPOCTHIX BEIIECTB U X coennHeHul. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUI: TIONydeHue, GU3NYeCKue W XMMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUil. AMQOTEpHbIe CBOICTBa OKCHIAa M THAPOKCHIA ATIOMHHHA,
THJIPOKCOKOMIUIEKCHI aTFOMUHHUSL.



OOmast xapakTepuUCTHKa MeTajioB Mo0o4HbIX mnoxarpynn (b-rpymm) Ilepuonndeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue ¥ XUMUYECKHE CBOMCTBA XpoMa U ero coeanHeHud. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpOMAaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[TomyyeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranua(ll), mapranna(lV), mapranna(V1) u mapranuna(VI1I1). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

dusnuecKue U XMMUYECKHUE CBOMCTBA jKelie3a U ero coequHeHuid. OKCUabl, THAPOKCUIBI 1
conu xkene3a(ll) u xeneza(lll). [lomydyenre u npuMeHeHue eje3a U ero CIJIaBoB.

®u3nYeCKUe U XUMUYECKUE CBOMCTBA MEIIU U €€ coeuHeHui. [lonyuenre nu npumeHenne
MEIU U €€ COCINHEHHM.

[{uHK: monyuyeHue, pu3nUecKrue U XUMHYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne nuHKa U €ero COeIMHEHNN.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEUIECTB MU MX MPEBPALICHUNA: HU3yYEHUE
00pa3Il0B HEMETaIOB, TOpeHue cepwl, ¢ocdopa, xemeza, MarHUs B KUCIOPOJE, U3YyUCHUE
KOJUIeKIMU «MeTamibl W CIJIaBb», B3aUMOJEHUCTBHME ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), B3aUMOJICUCTBUE LIMHKA U
JKeJle3a ¢ pacTBOpaMH KHUCJIOT U MIeJIouel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KATHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCUIOB aTIOMHHHS U IIMHKA C
pacTBOpamMu KHCJIOT M LIENOYEH, PEIICHHE SKCIEPUMEHTANbHBIX 3a/1ad 1o TeMaM «[ ajorensn»,
«Cepa u e€ coequHEeHUs», «A30T U Qochop U ux coeAMHEHU», « MeTalIbl TIaBHBIX TOATPYIID,
«MeTtaibl MTOGOYHBIX MOATPYIII.

XUMHA U )KU3HB.

Ponp xumun B obecrieueHUN yCTOMYUBOTO pa3BUTHS 4yesnoBedecTBa. [IoHATHE 0 HAYUHBIX
METOAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTO uccienoBaHus. HayuHble NOpUHLMIBI
OpraHu3aIii XUMUYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI MOIYYCHUS BasKHEHIIIHX
BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbIiuieHHBIE
CIOCOOBI MOJYyYEHUS] METAJUIOB U CIJIaBOB. XUMHUYECKOE 3arpsi3HEHHUE OKPYIKAIOIIEH Cpeisl u
ero nociueactsus. Ponb xumun B o6ecrieueHuN SHEpreTu4eckoi 6e30MacHOCTH.

Xumuga HW 300poBbe uyesnoBeka. JlekapcTBeHHble cpenctBa. lIpaBuiia HMCHONIB30BAHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMHUM B pa3BUTUU MEIULIMHBI.

XVMUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe A00aBkU. Ponb xumun B oOecrieueHun
NUILEBOM OE30MaCHOCTH.

KocMmernueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna Ge3omacHOro
WCIIOJIb30BAHUS MPenapaToB OBITOBOM XMMHUH B ITOBCETHEBHOM JKU3HHU.

XWMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTepHaITbI (IIEMEHT, OSTOH).

XuMHS B CENBCKOM X03siicTBe. OpraHYecKue 1 MUHEPAIbHBIC yI00PCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTtepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHomoruu.

Pacuérnnie 3agaun.

Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B MO0 MU3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, Macchl (00bEMA, KOTMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIIM OJHO W3 BEHIECTB HMMEET IMPUMECH, Macchl (00bEMa,



KOJIMYECTBA BEILECTBA) MPOAYKTA PEaKIMU, €CIM OJHO M3 BEIECTB JaHO B BHUIEC pacTBOpa C
onpeAcnEéHHON MacCOBOM JIOJEd PAacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAIlMW BEIECTBA B PACTBOPE, MOJIM BBIXOJA TMPOIYKTAa PEaKUUU OT TEOPETHUECCKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPU U3YYEHUHU OOIIeH M HEOPraHUIECKONH XUMHUH B
11 xmacce ocyuiecTBIseTCsS Yepe3 HUCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHATHUM, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIC TIOHATHUS: SBICHHE, HAay4HBIH (DakT, TUmore3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccu(uKamms, TMEepUOJIUYHOCTh, HaAONIONCHNEe, HW3MEpEHHe,
HKCIIEPUMEHT, MOJICJIb, MOCIIMPOBAHNE.

®dusnka: marepus, MUKPOMHUDP, MAKpOMHUP, aTOM, S3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbl, PaJUOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKH YPOBEHb, BEILECTBO, TENIO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBA, WJEAIbHbIA Tra3, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHMS], CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHum3M, OSKocucTema, Ouocdepa, MeTabONMU3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KHUPBI, YTICBOJIbI, HYKJICHHOBBIC KHCJIOTBI, (DEPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOITAEMbIE, TOTUIMBO, PECYPCHI.

TexHonmorus: XuMuUecKasi TPOMBIIIUICHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHBIC MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IMHINEBAasl IMPOMBIIJICHHOCTh, (apMalleBTUYeCcKas
MIPOMBILIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX penaparos, MIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pUaOB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMUMHNN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHMA
JIMYHOCTHBIE PE3YJIbTATBI

B cooTtBercTBUH C CUCTCMHO-ACATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JUYHOCTHBIX
pe3yNbTaTOB OCBOEGHMSI MpeaMera «XUMHsS» Ha YpOBHE CpelHero o0miero oOpa3oBaHUs
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YYAIOMUMHUCS POCCUHUCKON TpaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSTENLHOCTH M CaMOOIPEIEICHHIO;
HaIMYUE MOTHMBAallMM K  OOYy4YeHHIO; TOTOBHOCTh M  CIOCOOHOCTH  OOYyYaroIuXcs
PYKOBOACTBOBATLCA HNPHUHATBIMU B OGH.[GCTBC npaBujiaMu W HOpMaMH MOBCACHUS, HAIUYUC
IMpaBOCO3HAHUA, DKOJIOTHYECKOHU KYJbTYPbI; CHOCOGHOCTL CTaBUTH LCJIN U CTPOUTH KU3HCHHBIC
IIJIaHBI.

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MpEeAMeTa «XUMHUS» OTpaxaroT chOPMHUPOBAHHOCTH
OTbITa MO3HABATEIBHON U MPAKTHUYECKOHN NeATENIbHOCTH 00y4YaloIUXCcsl B MPOIecce peanu3alun
00pa30BaTeNbHOMN e TEIbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHsD OTpakaioT c(hOPMUPOBAHHOCTD
OTIbITa MO3HABATENIBHON U MPAKTHUYECKOMN NEATEIbHOCTH 00y4YaroIuXCcsl B TMPOIecce peanu3aiun
O6pa3OBaTeHLHOﬁ ACATCIIPHOCTH, B TOM YHCJIC B 4HaCTU:

1) rpaxaaHCKOT0 BOCIMTAHMS!

OCO3HAHHS 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTAaBICHUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUU B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH YUYeOHbBIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, IOTUKY U apIyMEHTBI IPYTHX
IPY aHAJN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATETbHOCTH;

2) IaTpHOTHYECKOT0 BOCIIUTAHUS:

OCHHOCTHOI'0O OTHOWICHHA K MHCTOPUYCCKOMY W HAY4YHOMY HACJICIHIO OTE€YECTBEHHOU
XAMUH,

YBaXEHMsI K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pE3yJbTaT JIUTENbHBIX HaOII0JCHU,
KPOTOTJIMBBIX SKCTIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U MTPAKTHKOB;

UHTEpeca M TIO03HABaTENbHBIX MOTHMBOB B TMOJYYEHMH U TMOCIEAYIOIIEM aHalu3e
UH(POPMALIUH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XMMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMMOBECACHUS,

CIIOCOOHOCTH OICHUBATL CHUTyallud, CBA3AHHBIC C XHUMHWYCCKHMHU SABJICHUAMU, U
NPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBENEHHE WU TOCTYNKHA CBOMX TOBApPHUIICH C TO3MIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHUSA MOCIECTBHI MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEHW 3I0pOBOTO M 0Oe30macHoro oOpasza >KU3HH, HEO0OXOTUMOCTU
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (i)I/IBI/I‘-IeCKOMy " IICUXUYCCKOMY 310POBbIO;



coONIofcHHST MPaBWJI OE30MACHOTO OOpAIleHUsI C BEUIECTBAMHU B OBITY, NMOBCEAHEBHOU
JKU3HU, B TPYIOBOM JIEATEITHHOCTH;

MOHUMAaHUs IIEHHOCTU TIPaBUJ WHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsAX, YTPOKAIOIINX 3OPOBBIO M KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJCTBUN M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUs alKOroJs,
HAapKOTUKOB, KYpEHHs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATENbCKONW JEATEIbHOCTH,
O0ILECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3373y COIHAIBHOM
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCHUi pazIudHOrO poja, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH 10 XUMHH;

YBaXXEHUSI K TPYJLy, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH A€SITEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBUIYaTbHOM TpaeKTOpUHM OOpa30BaHMs,
Oynyieit mpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0TrMYEeCKOr0 BOCTIUTAHMSI:

9KOJIOTHYECKH TIEIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIICCTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOM CPEIbI;

OCO3HaHHUS HEOOXOJMMOCTH HCTIONb30BAHMS JOCTHKEHUN XUMHH ISl PEIICHUSI BOTIPOCOB
paIoOHATBHOTO MTPUPOIONIONB30BAHUS;

AKTUBHOTO HETPUSATHS JEHCTBUM, MPHUHOCAIINX BpPEI OKpYKaloIlleHd MPUPOIHOU cpere,
YMEHHS TPOTHO3UPOBATH HEOIArOMPUSATHBIC SKOJIOTHUECKHUE IMOCICACTBUS MPEITPHHUMAEMBIX
JIEUCTBUN U NIPENOTBPALLATh UX;

HaJUYMsl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYpbI, OIbITA
JEATETLHOCTH  JKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MO03HABaTEJIbHON, KOMMYHUKATHBHON U COLIMAJIbHON MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMOo(oOuu;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
00I11eCTBEHHOH NMPaKTHKU;

MOHMMAHUS CHEIU(PUKA XUMHUU KaK HAyKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIIICHHSI, CO3/IaHUU TICIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKa, B MO3HAHUMU TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpodiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTHM XUMHH JJIi COBPEMEHHOM LMBUJIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XXKHON POJM B CO3/JaHUU HOBOM 0aszbl MaTepuaIbHOU
KYJbTYPbI, B pEHICHUH ITO0AIBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecreYeHn: YCIOBHA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOMGOPTHOM KH3HU KAKIOTO YJIeHA
o0111eCTBa;



€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHHMAaHHsS CYHUIHOCTH METOAOB IIO3HAHMA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIB30BaTh MOJydyaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUH OKPYXKAIOMIETO MHpa M MPOMCXOIIIINX B HEM HM3MEHEHHH,
YMEHUs JAenaTb 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIETIbIO MOJIyYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BAaTh XMMUYECKHE 3HAHUS JJIS PELIEHUs TPoOieM
B peaJIbHBIX )KU3HEHHBIX CUTYaIUSX;

UHTEpeca K MO3HAHUIO, HCCIIEeI0BATENbCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAaHMW 1O XHMHUH B COOTBETCTBHM C IKHU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpylJa B pa3nuyHbIX chepax mpodeccHOHATHLHON
JEeSITEIbHOCTH.

METANNPEIMETHBIE PE3YJ/IbTATbBI

MertamnpenMeTHble pe3yIbTaThl OCBOCHHS MPOTPaMMbI 10 XMMHUH Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe NIl (POPMHPOBAHUS MHUPOBO33PEHHUST OOYUAIOMIMXCS MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHBIE) OOIICHayYHBIC TTOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTeMa, HayuHbId (aKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHUE, HAOIIOICHUE, U3MEPCHUE, SKCIIEPUMEHT U JAPYTHE);

yYHHBEpCAJIbHbIE ~ yueOHble  JEeHCTBHsS  (TO3HABATEIbHBIE,  KOMMYHHKATHBHBIC,
perynsaTuBHbIE), obecneunBaomme (GopMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLMAIBHOM KOMIIETEHIIMH 00yUaloIIuXCs;

CHOCOOHOCTh ~ OOYYarOmIUMXCS  HCIIOJIb30BaTh ~ OCBOGHHBIE  MEXKIMCHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpPCAIbHbIC y4deOHBIC JCWCTBUS B IO3HABATEIBHOH W
COLMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMH YYCOHBIMU
TI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUSIMH.

IMo3naBaTenbHBbIe YHUBePCAIbHbIE YUeOHbIE TeiiCTBHS

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIHO (OPMYJIMPOBATh M AKTyaJIM3UPOBaTh MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNATh UEeNU ACSTENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThI ACATEIBHOCTH C TOCTABJICHHBIMH IEJISIMU;

UCTIONIB30BaTh TNPH OCBOCHWUHM 3HAHWW TPUEMBI JIOTUYECKOTO MBINUICHUS: BBIICISATH
XapakTepHbIC TMPHU3HAKK TIOHATHH W yCTAHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MMOHSTHUS JJIs1 OOBSICHEHHUSI OT/ICIBHBIX (PAaKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU()UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABJIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBSI3U MEKAY U3y4aeMbIMH SBJICHUSAMU;

CTPOWUTH JIOTUYECKHE pACCYXACHUS (MHAYKTUBHBIC, IEAyKTHBHBIE, 110 AHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKITFOUCHHS;



NPUMEHSATHh B MPOLIECCEe MO3HAHUS HCIIOJIb3YEMblE B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOI) JIEMEHTA,
XuMHu4ecKkas (GopMysa, YypaBHEHHE XHMHYECKOM peakuud — TPU pPEHICHHH YYeOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 33734, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHHS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbBIe UCCIEA0BATEIAbCKHE TeHCTBUSL:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEAM H 3aJaYd  HMCCIEJOBAHMS, HCIOIb30BaTh I[IOCTABICHHBIE U
CaMOCTOSTENIEHO C(POPMYJIMPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHHUS TUITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXK/ICHUI,

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBENEHUS YYCHHYECKHX
IKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 332 XOJOM MpOIecca, CaMOCTOSTELHO
IPOrHO3UPOBATh €ro pe3ylbTaT, (OopMyIuUpoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKOW MCCIEIOBATENbCKOW M TMPOEKTHOM JesTeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHMUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBATHCSI B  PA3JIMYHBIX HCTOYHHKAX WHGOpMANMK (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOrO COJAEpXkaHMs, CIpaBOYHble mocoOus, pecypcbl HMHTepHera),
aHAIM3UPOBATh HH(MOPMALMIO PA3NUYHBIX BUIOB U (QOpPM MpENCTaBICHUS, KPUTHUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IUYHbIe METOAbl MpH TOUCKEe U OTOOpe
uHbOpMaIii, HEOOXOAUMOMH JIJIS BBIMIOJHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

nprOOpeTaTh OMBIT MUCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOpMy IpeacTaBieHUs] HHGopMaluu (CXEMBI,
rpad UKy, TuarpaMMebl, TaOJIHIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpEACTBA Mpu paboTe C XUMHUYECKOM
uHopmalen: MPUMEHATh MEXKIpeAMETHbIC ((Qu3ndeckue W MaTeMaTUYecKhe) 3HaKu |
CUMBOJIBI, (OpMyIbI, aOOpeBUATYPBl, HOMEHKIATYPY; HCIOIH30BaTh 3HAKOBO-CHMBOJIMYECKUE
CpeJlICTBa HATJISAHOCTH.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHUS:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TeMbl B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCHTEIBHO BBITIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNPE3eHTAaIleil pe3yJbTaTOB MO3HABATEIBLHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPU  BBIIIOJHEHUH XUMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peanM3anuu y4eOHOTO MPOeKTa, U (POPMYTHUPOBATH BHIBOIBI MO pPE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHMI TyTEM COTTIACOBAHUS MO3UIIHMIA B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE yHHBepcalbHble Y4eOHbIe el CTBHA:



CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYLIECTBIISATH CBOIO ITO3HABATEIBHYIO IESTEIBHOCTD,
onpenenss €€ Ienu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii alropuT™M JAEUCTBUN NPU BBINOJIHEHUM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BBIOMpAaTh Hanbosee d3((HEeKTUBHBIN CITOCOO MX PEIICHUS C YIETOM TOYYECHUS] HOBBIX 3HAHHHA O
BEUICCTBAX M XMMHUYECKUX PEAKLUAX; OCYHIECTBIIATH CAMOKOHTPOJb NEATEIBHOCTH HA OCHOBE
CaMOAHAJIN3a U CAMOOLICHKH.

INPE/IMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI IO XMMHH Ha yriTyOJEHHOM ypOBHE Ha
YPOBHE CpeIHero oOIiero oOpa3oBaHUs BKIIOYAIOT CHEIUGUUECKHE i1 Y4eOHOTO TpeaMeTa
«XuMUs» HaydHbIC 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBHU MO OCBOCHUIO, WHTCPIPETAIIMUA U
npeoOpa30BaHUI0 3HAHWIA, BUJIBI JICATCILHOCTH 10 TOJTYYCHUIO HOBOTO 3HAHHS U TPUMEHCHHUIO
3HAHUU B Pa3JINIHBIX y‘-IeGHI:IX CUTyallusdX, a TAaKKC B PCAJIbHBIX XU3HCHHBIX CUTyallUidX,
CBSI3aHHBIX ¢ XuMueu. B nporpaMme Mo XUMHU MPECAMCETHBIC PC3YJIbTAThbl NPCACTABIICHBI I10
rogaM U3y4CHH.

10 KUIIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHH OPraHUYECKON XHUMHH B
CHUCTEME ECTECTBCHHBIX HayK U €€ pOJii B 00ECIICUCHUN YCTOWYUBOTO PA3BUTHUS YEIOBEUYECTBA B
pemeHnn mpobIeM IKOJIOTHUYECKOM, YHEPreTUYECKON U MUIIEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIEeUEHUU
PaIMOHATILHOTO TIPHPOIOTIONL30BaHuUs, B (DOPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBeKa, a TakKKe OJKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0pOBbIO U
MIPUPOTHON Cpelie;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJArarolIue
HOHSTHS — XMMHYECKHH DJIEMEHT, aToM, SAPO M 3JIEKTpOHHas 00oiouka atoma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30Y>KIEHHOE COCTOSIHMS aTOMa, TMOpUIU3allvs aTOMHBIX
opOuTaned, WOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIICHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIA O00BEM, YIIEpOIHBIA CKETeT,
(GyHKIIMOHATBHAS TPYIA, pPaguKai, CTPYKTYpHbIE (GopMyibl (pa3BEpPHYTHIC, COKpaNmIEHHBIC,
CKEJIETHBIE), WU30MEpHUsl CTPYKTypHass U TPOCTPAHCTBEHHasi (T€OMETpUYecKas, OINTHYEecKas),
MU30MEphI, TOMOJOTUYECKUNA Psii, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U a30TCOAECpKAIINE
OpraHWYECKHE COEAVHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpAaHEHUS M TMPEBPAILICHUS DSHEPrUU TPU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHX SIBIICHMM, TPEJICTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUWd, TEPMOJMHAMHUECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHusl, 0 B3aMMHOM BJIMSHHUM aTOMOB U TPYyHN aTOMOB B MOJIEKyJaxX (MHIYKTHBHBIA U
Me3oMmepHbIi dddexTr, opueHTanTsl | 1 Il poxa); dakrorsornyeckue cBeACHHS O CBOMCTBAX,
cocTaBe, MOMyUYeHUHU U 0€30MaCHOM MCIOIB30BaHNU BAKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKON [eATEIbHOCTH YENOBEeKa, OOIMX HAy4YHBIX MPUHIUNAX XHUMHYECKOTO
MPOM3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOIIA, TIEPEPAOOTKU HEPTH);



cOPMHPOBAHHOCTh ~ YMEHHUH:  BBUIIBIATH  XapaKTepHble  MPHU3HAKK  TOHSATHIA,
YCTaHABJIMBAaTbUX B3aMMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOLIUE IOHATHS IIPU ONMCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYHO0 CUMBOJIMKY Il COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHNnYECKHUX BEIIECTB;

COCTaBJIATh YPaBHEHUS XUMHUECKHMX pEaKUUd M  pacKpblBaTh HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH  IOCPEJACTBOM  COCTAaBJIEHUS  AJIEKTPOHHOIO
OamaHca JTHX peakUud, peakuii HMOHHOTO OOMEHa IMyTEM COCTaBIEHUS WX TONHBIX U
COKpalI€HHBIX HOHHBIX YPAaBHECHMUIA;

W3rOTaBIMBAaTh MOJEIM MOJEKYJl OpraHMYeCKHWX BEIIECTB U WJUIIOCTpAlUd HX
XUMHYECKOI0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAAJIE)KHOCTh U3yUEHHBIX OPIraHNYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONPECIEHHOMY KJIacCy/TpyIIe COeANHEHUH, JaBaTh UM
Ha3BaHUA 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE Ha3BaHUS
JUIs  OTHENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BeIIEeCTB (ITHJEH, AaleTUIeH, TOJyod,
[JIMLEPUH, STWICHTIUKONb, (eHos, (opManbIerua, aueTadbAerul, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TUBUHII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMSI ONPEAENATh BHJI XHUMHUYECKOM CBS3M B OPraHUYECKHX
COEJMHEHUX (KOBAJICHTHAsl U HUOHHAs CBS3b, G- U M-CBs3b, BOAOPOAHAsS CBA3b);

Cc(OPMHPOBAHHOCTE YMEHHUS INPUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHX
BemecTB A. M. bytnepoBa ans 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (QU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LMKJIOAJKAHOB, AJKEHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YTIJIEBOIOPOAOB,
CIIUPTOB, AJIbJIETHJI0OB, KETOHOB, KAPOOHOBBIX KHCIOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEKIAY HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XMMHYECKHX Peakluil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THIA
KOBAJICHTHOH CBSI3U (G- U M-CBSA3H), B3aMMHOI'O BIMSHHS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTE€pPU30BaTh WCTOYHHKH YTIEBOAOPOIAHOTO ChHIPhS
(He(Th, MPHUPOIHBIA Ta3, Yrolib), CIIOCOOBI €ro mepepaboTKH M MPAaKTUYECKOe NpPUMEHEHHE
IPOAYKTOB NEPepadbOTKH;

Cc(OPMHPOBAHHOCTb BJIAJEHUS CHCTEMOH 3HAaHUM O €CTECTBEHHO-HAYYHBIX METOAAX
NO3HAaHUS — HAONIONEHUM, W3MEPEHUH, MOJICIMPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTE ~ YMEHHMsSI ~ IPHUMEHSATHOCHOBHBIE  OINEPALUU  MBICIUTEIbHON
NEeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3allMiO, BbISBIICHHUE
IPUUYMHHO-CJIEICTBEHHBIX CBSA3€H — JIJIs1 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUI;



c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISITH B3aUMOCBSI3b XUMUYECKHUX 3HAHUN C IOHATUSMHU U
NPEICTAaBICHUSIMA JPYTHX E€CTECTBCHHO-HAYYHBIX TMPEAMETOB i 0OojJee OCO3HAHHOTO
MOHUMAHUS CYIIHOCTH MAaTEPHUAIBLHOTO €JMHCTBA MHpA, WCIOJ30BaTh CUCTEMHBIC 3HAHUS TI0
OpPTaHWYECKON XUMUU IJisT OOBSICHEHUS M IMPOTHO3UPOBAHUS SBICHUH, NMEIOIUX €CTECTBEHHO-
HAy4YHYIO TIPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH paACYETHl MO XUMHUYECKUM QopMmylaM H
YpaBHEHUSAM XHUMUYECKUX PEaKIHMi C UCHOIb30BaHUEM (PU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOW CTOPOHBI:
pacd€Thl MO HAXOXKIACHHUIO XMUMHUYECKON (POpMyIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CTOPaHUsl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AaHATM3UPOBATH M OIICHUBATH C IMO3HIIAN
IKOJIOTHYECKON OE30MaCHOCTH TOCIEACTBUS OBITOBOM W IPOU3BOJCTBEHHOW JESITEIHLHOCTH
YeJIOBEKa, CBS3aHHOM ¢ mepepabOTKOM BEHIeCTB, HCIOJIB30BATHIIONYUYEHHbIE 3HAHUA IS
MPUHATHSA TPAaMOTHBIX PEIICHUN POOJIEM B CUTYALIUAX, CBSI3AHHBIX C XUMUE;

c(hOpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSTENBHO TUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (MOJyUYeHHE U U3yUYeHUE CBOMCTB OPraHNYEeCKUX BEIIECTB, KAUYECTBEHHbIC PEaKIIUU
VTIEBOMOPOAOB PA3IUYHBIX KIIACCOB M  KHUCIOPOJCOJEPKAIINX OpPraHMYeCKHX BEIICCTB,
pelleHne OHKCIEePUMEHTAIbHBIX 3a7ad M0 pACMO3HABAHWIO OPTaHWYECKUX BEIIECTB) C
coOnrofeHreM TMpaBwil 0Oe30macHOro oOpallleHuss C  BellecTBaMU U JJaOOpaTOpPHBIM
obopynoBaHueM, (GOPMYyIUPOBATH IEJIb HCCICIOBAHUS, IMPEACTABIATh B pPa3InIHONW (opme
Pe3yNbTaThl SKCIIEPUMEHTA, AHATIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUM:

coOiroaaTh MpaBHJia IKOJOTUYECKU IIENIECOOOpPa3HOTr0 TMOBEAEHUS B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBbs, OKPYXAlOIIeH MPHUPOIHON cpenbl U
JOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ICWCTBHSI HA JKUBBIE OPraHU3MBI ONpPEIEIEHHBIX
OpraHWYECKUX BEILIECTB, MOHUMAasi cMbIci nokazatens [TK;

aAHATM3MPOBATh  IEJIECOO0Pa3HOCTh  NMPUMEHEHUS  OPTaHWYECKHX  BEHICCTB B
MPOMBINIJICHHOCTH B B OBITY C TOYKH 3PESHUS COOTHOIICHUS PUCK-TT0JIB3a;

c(OpMHUPOBAHHOCTh YMEHMIl: OCYLIECTBIIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
uHbOpMallMK B PAa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-HayyHas JUTepaTypa, CpelCTBa
MaccoBoi uHGopMmaiuu, VHTEepHET W JApyrue), KPUTUYECKH aHaJU3UPOBaTh XHUMHUYECKYIO
uHbopMalIrio, epepadaThiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOU
3aJa4eil.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMHsD)
OTpaXKAOT:

c(hOpMHUPOBAHHOCTH MIPEJICTABICHMIA: O MATEPHAILHOM €IHMHCTBE MHUPa, 3aKOHOMEPHOCTSIX
¥ TI03HABACMOCTHU SIBJICHUI TPUPOJBI, O MECTC W 3HAYCHUM XUMHHU B CHUCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJIi B 00ECIICYCHUH YCTOMYUBOTO PA3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTHICCKOM,
SHEPreTUYeCKOM U TMHUIIEeBOM O€e30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEYEHHH  PaIOHAIBHOIO
MPUPOIOTIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl YEIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHOI cpejie;



BIIQJICHUE CHUCTEMOM XHUMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJATraroniue
MOHSTHUS — XUMUYECKUH DIIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI, AIEKTPOHHAs 000JI0UKa aToMa, S-
, Pp-, d-aroMHbIe OpOWTANM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHHS aToMa, THOPHIU3aIlHsI
ATOMHBIX OpOMWTaJNIe, WOH, MOJICKYyJIa, BaJECHTHOCTb, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHUCJIGHUS, XHMHUYecKas CBs3b (KOBaJeHTHas, WOHHAs, MeETaJuIMyecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEakKlHs, PacTBOP, IEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJIMTUYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTellb,
OKHUCJIUTEJh, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEKT XUMUUECKON peaKInH, CKOPOCTh XUMHUIECKOU
peaKuuy, XUMHYECKOE paBHOBECHE; TEOPUM ¢ 3aKOHBI (TCOPHS DIEKTPOIUTUICCKOM
auccouranuu, nepuoauueckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHUs] MAcChl BEILIECTB,
3aKOH COXPaHEHHsI W MPEBPALICHUS SHEPIrUM MPU XMMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIC IPEJCTABICHUS O CTPOCHHM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJEKYJSIPHOM YpPOBHSX; MPEJICTaBICHHA O MeEXaHU3Max
XUMUYECKHX pPEaKUuid, TEPMOJMHAMHUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEeKaHusi, O XHUMHYECKOM pPaBHOBECHM, pACTBOpAX U JHUCHEPCHBIX  CHUCTEMAX;
(dakToIIOTHYECKHE CBEJEHUS O CBOWCTBAX, COCTaBE, MOMYyUYEHUU U OE30MMaCHOM HCIOIb30BAaHUU
BOXHEHIINX HEOPTaHWYCCKUX BEIISCTB B OBITY W TPAKTHYECKON JEATEIHLHOCTH YCIIOBEKA,
001X HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU ONMHMCAHUM HEOPraHWYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUJISI COCTABIICHUS
dbopMynl BellecTB U ypaBHEHUN XHUMHUYECKUX pPEaKIUh, CHUCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBuaibHbie Ha3BaHMsI OT/ICJIbHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJICHTHOCTD U CTENIEHb OKUCICHHUS XUMUIECKUX
AJIEMEHTOB B COCJAMHEHUSX, BUJ XUMHUYECKOW CBSI3W (KOBAJICHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUYECKON PEIIETKU KOHKPETHOTO BEIIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W W THUIA KPUCTAUTMYECKON pPEmETKH, OOMEHHBIM M JTOHOPHO-AKIIETTTOPHBIM
MEXaHHU3MbI 00pa30BaHMs KOBAJIEHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIecTBa IO MX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3Iu4yHbIM IpHU3HAKaM (YHCIy U COCTaBY pPearupyrommx
BEIIECTB, TEIJIOBOMY J(PQEKTy peakiu, W3MEHCHHIO CTEICHEH OKHCICHHUS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajlu3aTopa W JPYTrue); CaMOCTOSITEIbHO BBIOMpaTh OCHOBAHUS U
KPUTEPUU JJIS KIIACCU(PUKAIINN U3y9IaeMbIX BEIICCTB H XUMHUYCCKHIX PEAKIIHIA,

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MenneneeBa W JE€MOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuommueckont cucremsr JI.M.
MenneneeBa, UCHOJIb3Ysl MOHATUSI «IHEPTETUUECKHE YPOBHU», «IHEPreTUUYECKUE MOIAYPOBHUY,
«S-, p-, O-aromHBIE OpOWTAIN», «OCHOBHOC M BO30YXKIEHHOE DHEPrETHUECKHUE COCTOSIHUS



aToMa»; OOBICHATH3aKOHOMEPHOCTH W3MEHEHHMS CBOMCTB XHMMHUYECKHX D3JEMEHTOB U UX
COEMHEHUN 10 nepuogaM U rpymnmnam [lepuoanueckoit cucremsl . 1. MeHnneneeBa, BAJICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepH30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U
MEXy HEOPTraHMYECKUMU BEIECTBAMHU C IIOMOIIbI0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCa 3TUX pEeakluil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBIICHUS MX TOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHMU; pEaKIUi
TUAPOJIN3A; PEeaKIUil KOMILIEKCOOOpa3oBaHMs (Ha MpPUMEPE T'HIPOKCOKOMIUIEKCOB ILIMHKA U
AIIOMUHUS);

c(OpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuil ¢ y4€TOM HMX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapakTep H3MEHEHUs CKOpPOCTH
XUMHUYECKON pPEeakiMu B 3aBUCHMOCTH OT Pa3IHYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XMMHUYECKOT0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle [llatensbe);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
NPOMBIIIJICHHOTO TOJYyYeHHs CEpHOM KHCIOThl, aMMHUaka, OOIIMe HayyHble TNPHHIUIBI
XUMHYECKHX MPOU3BOJACTB; ILIEIE€CO00Pa3HOCTh NPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0J1b34;

c(OpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHHUI O METO/Iax HAYYHOTO MO3HAHUS SIBICHUN
npuponbl — HaOJIOJeHHe, HU3MEpEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peasibHbli U
MBICIICHHBIN), UCMOJIB3YEMBbIX B €CTECTBCHHBIX HAyKaX, YMEHUS MPUMEHSATh 3TH 3HAHUA TPU
9KCIIEPUMEHTAIILHOM HCCJIEIOBAaHUHM BEUIECTB W JJs OOBSACHEHUS XHUMUYECKUX SIBICHUI,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IEATETbHOCTH YEIOBEKA U B IOBCETHEBHOM JKU3HMU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBA3h XUMUYECKUX 3HAHUI C MOHATUSMHU U
NpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0oJiee OCO3HAHHOIO
IIOHUMAaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS MTPOBOJAUTH PACUETHI: C UCIOIb30BAHUEM TMOHATUHN «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIMs»; MacChl BELIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce Wi 00BEMY OJTHOTO U3 YYaCTBYIOLIUX B peaklUu
BEIIECTB; TEIIOBOTO 3(pdeKTa peakinu; 3HaUeHHUs BOJOPOIHOTO MOKa3aTeNls pPaCTBOPOB KUCIOT
U IIeNouel C W3BECTHOHM CTEMEHbI0 NUCCOIMAlMU; Macchl (00bEMa, KOIMMYECTBA BEIIECTBA)
IIPOJyKTa pEaklMy, €CJIM OJAHO U3 MCXOIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C ONpPEACIEHHOU
MAacCOBOW JI0JIed pacTBOPEHHOTO BEUIECTBA WM JAaHO B W30BITKE (MMEET MPHUMECH); 0NN
BBIX0/1a IPOJYKTa peakuuu; 0ObEMHBIX OTHOLLIEHUI ra30B;

c(OpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IUIAHUPOBAaTh U MPOBOJAUTH XMMHYECKUN
SKCIIEPUMEHT (MPOBEICHNE peakluii HOHHOr0 0OMeHa, MOATBEPK/IEHNE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPEAEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO UHAUKATOPOB,
U3y4YCHHE BIUSHUS Pa3INYHBIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOH pEaKIH, peIIeHHe
9KCIIEPUMEHTANBHBIX 3a7au Mo TemaMm «Metamie»y u «Hemeramns»y) ¢ coOnaoAeHHEeM MpaBUIl
Oe3omacHoOro oOpalleHHus C BeIeCTBaMU M JTAOOpaTOpHBIM 000pynoBaHKEM, (OPMYIHPOBATH
[eNlb  MCCIENOBAaHUS, TMPEJICTABIATh B pPa3NUYHONM (opMe pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATBUX JOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUIa MOJB30BAHMUS XUMUYECKOW MOCY0N U
nabopatopHeIM 000pyAOBaHHEM, OOpallleHHsl ¢ BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKIUSIMU
[0 BBIMOJIHCHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, JSKOJOTHYECKH IIeJIECO00pa3HOTro
MOBEJICHUSI B OBITY W TPYIOBOM JACATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBBS,
OKpYXalollleil TPUPOJAHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh
OMAacCHOCTh TOKCHUYECKOI'O JIEWCTBHS HA JKUBBIE OPraHU3MBbl OINPEECIEHHBIX HEOPraHWUYECKHX
BEILECTB, MOHUMAs cMbIca nokazatens [IIK;

c(OpPMUPOBAHHOCTh YMEHHIl: OCYILIECTBIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
uHGOpMAIIMK B PA3IMYHBIX HCTOYHUKAX (HAydyHas W y4deOHO-Hay4yHas JUTEepaTypa, CpelCcTBa
MaccoBod uH(popmanuu, HWHTEpHET U JApyrue), KPUTHYECKUA aHATH3UPOBATHXHUMHUYECKYIO
uHPOpMAIIHIO, MepepadaThiBaTheé W HMCIIOH30BATHB COOTBETCTBUU C IOCTABJICHHOH ydueOHOU
3a/1a4eH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnyectBo yacos

Ne HaumeHoBaHue pa3fesioB U TeM

KouTtposabHbie IpakTuyeckune JuieKkTpoHHbIEe (LHPPOBBIE)
n/n MPOrpamMMbl Bcero

padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChI
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHH

IIpenMer opraHuYeCKON XUMUH.
but6mmoreka [IOK
11 Teopus cTpoeHUsI OPraHUYECKUX 17 1 1

https://m.edsoo0.ru/d69df650

coenuHenuii A. M. bBytneposa
Hroro no pasgeny 17

Paznen 2. YriaeBogopoansl

51 [IpenenbHbIE YTIE€BOAOPOIBI — 8 bu6nmmoreka [JOK
aJIKaHbl, TUKJI0aJTKaHbI https://m.edsoo.ru/d69df650
59 HenpenenbHbie yriieBogopoas: 20 1 1 bubnmoreka [JOK
AJIKCHBI, aJIKQJUCHBI, AJIKUHBI https://m.edso0.ru/d69df650
53 ApomaTuieckue yrieBogopOoabl 9 bu6nuorexa [IOK
(apeHsr) https://m.eds00.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH 3 bu6mmoreka [JOK
YTJIEBOJIOPOIOB M MX TIepepadoTKa https://m.edso00.ru/d69df650
55 l"anorennpounsBoaHbIE 4 1 bubmuoreka [IOK
YIJIEBOJIOPOIOB https://m.eds00.ru/d69df650
Hroro no pazneny 44
Paspnen 3. Kucsiopoacoaep:xamnue oprannieckue CoeJHHECHUs
bu6moreka [JOK

31 Crmptet. denon 13 1 https://m.edso00.ru/d69df650

3.2 KapOGoHwmibHBIE COCTUHEHMUS: 25 2 2 but6mmoreka [IOK



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

anbJeruabl 1 kKeToHsl. KapOoHoBbIE
KUCIOThI. CrioxHbIe duphl. JKupbl

3.3 VriaeBoasl 12

Hroro mo paznemny 50

Pasnen 4. AzoTcoaepxamme opraHu4ecKie coeJMHEeHUs1
41 AMHHBEI. AMMHOKHUCIIOTEL. benku 16
Hroro o pazneny 16
Pazaen S. BbicokomoJieKky/JIsIpHbIE COeIUHECHUSA
5.1 BrIcOKOMOIEKYIISIpHBIE COCTMHEHHS 9

Hroro no pazneny 9

OO11ee KOIMYECTBO YAaCOB MO IPOTrpaMMe 136

https://m.edsoo.ru/d69df650

bubnunoreka [IOK
https://m.edsoo.ru/d69df650

bu6moreka [JOK
https://m.edsoo.ru/d69df650

bu6moreka [JOK
https://m.edsoo.ru/d69df650



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

11 KIIACC

HaumenoBanue pasjaesos u rem  KoamuecTBo yacos

DJIeKTPOHHBIE (HM(pPOBbIE)

Ne o/
NporpamMmel Beero KoHTpoJibHbIE IMpakTHyeckue o0pa3oBaTe/bHbIC
padoTbI padoThI pecypchl
Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepnonnueckuit
11 3aKkoH ¥ [lepnoguyeckas cucrema 10 1 bubnuotexa [JOK
' XUMUYECKHX 3J1eMeHToB []. 1. https://m.edsoo.ru/2dd57f24
MenneneeBa
12 CtpoeHue BemiecTna. 18 1 1 bubnmoreka [JOK
' MHoroo0pasue BEIIECTB https://m.edsoo.ru/2dd57f24
bubmmorexa [JOK
L3 XHMMITECKHE PeaKitii 32 1 3 https://m.edsoo.ru/2dd5724
Htoro no pazneny 60
Pa3nen 2. Heoprannueckasi xumust
bubmmorexa [JOK
21 Hemeranet 40 1 3 https://m.edsoo.ru/2dd57f24
Bbu6nuoreka [JOK
2.2 M 2 1 2
CraIRt > https://m.edsoo.ru/2dd5724
Utoro no pazneny 65
Pasznen 3. Xumus u :Ku3Hb
31 MeToapl IO3HAHMS B XMMHUH. 11 bubnuoreka [JOK
' XuMUS U KU3Hb https://m.edso00.ru/2dd57f24
Uroro no pazgeny 11
OO011ee KOJIMYECTBO YacoB IO MIporpamme 136 5 9


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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N K o/H9eCTEG TACOR JJIeKTPOHHBbIE HH(PPOBLIE

/ Tema ypoxka o0pa3oBaTe/bHbIE PeCypChl
n/n

IIpeamer u 3HaYEHUE OPraHUYECKON
XUMUH, [IPEICTABICHUE O
MHOT000pa3uy OPraHuYeCKuX
coeMHEHUI. MeTo1bl HAy4YHOTO
MO3HAHM

DNEKTPOHHOE CTPOEHUE aTOMa
yraepoaa (OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS)

BanenTHble BO3MOKHOCTH aTomMa
yriaepoaa

XUMUYECKas CBS3b B OPraHUYECKUX
COCIMHEHUSX

MexaHu3MBbl 00pa3oBaHUS
KOBaJIEHTHOH CBSA3H, CIIOCOOBI
paspbiBa CBA3€EH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. bytneposa
Bunsl nzomepun: cTpykTypHas
u3oMepus

Bust n3oMepun: mpocTpaHCTBEHHAs
MU30MEpHs

DneKTpoHHBIE H3PPEKTH B MOJIEKYIaX

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

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

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmorexa [IOK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [{OK
https://m.edsoo.ru/8d39f5c8

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

bubmuoreka [{OK
https://m.edso0.ru/9e595ch8

bu6mmoreka [{OK
https://m.edsoo.ru/b0e61661

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

bubmuoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

10

11

12

13

14

15

16

17

18

19

OpPTaHMYECKHUX
[IpencraBnenue o kaccu(pukauu u
cHCTeMaTHYeCKass HOMEHKIIaTypa
(IUPAC) oprann4ecKux BEIIECTB

Howmenknarypa (IUPAC)
OpPTraHMYECKHX BEIIECTB

Knaccudukanus peakiuii B
OpPraHNYEeCKOM XUMHH

Peaxnuu npucoeMHEeHYs B
OPraHUYEeCKONM XUMHH

Peakmuu oTiemienus B
OpraHHYeCKON XUMUU

Peakuuu 3amenieHrst B OpraHM4ecKon
XUMUH

[TpaxTnueckas padora Ne 1
«KauecTBeHHOE OmpeeseHre
yrlIepo/ia, BOJ0Opoa U Xjaopa B
OpPraHUYECKHUX BEIIECTBAX)

KonTtponbnast pabora Ne 1

«OCHOBHBIE TEOPETUUECKUE
MOJIO’KEHHUSI B OPTAaHUUYECKON XUMUINY
AJIKaHBI: TOMOJIOTHYECKUH P,
obmas popmyia, HOMEHKIATypa U
U30MEPHUsL, INEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT

dusuueckue cBOMCTBA AJIKAHOB

https://m.edsoo.ru/b0e61661

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

bu6mmoreka [IOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [{OK
https://m.edsoo.ru/ba5706aa

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

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/399fd
d14-4bal-48e5-a428-
dae10d492c6e?backUrl=%2Fru%
2Fcatalog%2F04%2F10

bu6mmoreka [IOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [{OK
https://m.edsoo.ru/25a14636

bu6mmoreka [{OK
https://m.edsoo.ru/3137711c



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

20

21
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23

24

25

26

27

28

29

30

XMMHYECKHE CBOMCTBA aJIKaHOB

I/IH,I[I/IBI/II[yaJIBHLIe CBOMCTBa METaHa

HaxoxneHnue aakaHoB B npuponae.
Crioco05b1 MOJIYy4YCHU U IPUMCHCHUC
aJIKaHOB

[uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa ¥ U30MEPHs

OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOHCTB, CIIOCOOBI
MOJTyYCHUS U TIPUMEHEHUE
[AKJI0AJIKAHOB

Pemenne pacu€THbIX 3a1a4 HA
OIpeIeTICHUE MOJIEKYJIIPHON
(bOopMyJTbI OPraHMYECKOTO BEIIECTBA
10 MacCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOAAIIUX B €0 COCTAB

AJIKEHBI: TOMOJIOTUYECKUH P,
obmas Gpopmyiia, HOMEHKIIATypa
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ AJIKEHOB
CTpyKTypHasi U HUC-TPaHC-U30MEpUs
AJIKEHOB

PuU3NYECKUE U XUMUYECKUE CBOKMCTBA
AJIKEHOB

Peakuuu npucoe1MHEHNsI aJIKEHOB.
[IpaBuno MapkoBHHUKOBA

bu6mmoreka [IOK
https://m.edso0.ru/3137711c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

bu6mmoreka [{OK
https://m.edso00.ru/156730d2

bu6mmoreka [JOK
https://m.edso00.ru/156730d2

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

bubmuoreka [{OK
https://m.edsoo.ru/273b0ale

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

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

bubmuoreka [JOK
https://m.edso0.ru/21069ccd

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
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37

38

39

40

41

Peaknum oxkuciaeHUs aJKSHOB B
KHUCJION cpenie

Peakiimu okucieHUs aIKEHOB B
HEWUTpaJIbHOU cpefie

CriocoObI ONTy4eHus: U IPUMEHEHUE
aJIKCHOB

[TpakTrueckas padota Ne 2 o Teme
"IlosyyeHure 3TUICHA U U3YYEHUE €T0
CBOMCTB"

Pemenne pacu€THbIX 33124 HA
OIpeIeTICHUE MOJIEKYJIIPHON
(bopMyJIBl OPraHMYECKOro BEIIECTBA

AJKaMeHbl: CONPsHKEHHBIE,
W30JIMPOBAHHbBIE, KyMYJIHPOBaHHBIC.
OCo0eHHOCTH HIIEKTPOHHOTO
CTPOCHUS

XUMHYECKUE CBOWCTBA CONPSKEHHBIX
IAEHOB

Crioco0OblI OSTy4eHus: U IPUMEHEHUE
aJIKaJHEeHOB

Kayuyk u pe3nna

AJKWHBI: TOMOJIOTUYECKHH Psif,
obmas Gopmyiia, HOMEHKIIATYypa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, GPU3NIECKUE
CBOMCTBA

XMMHYECKUE CBOMCTBA AJIKUHOB

bu6mmoreka [{OK
https://m.edsoo.ru/21069ccd

bubmuoreka [JOK
https://m.edso0.ru/21069ccd

bu6mmoreka [IOK
https://m.edso0.ru/665dc058

bu6mmoreka [{OK
https://m.edsoo.ru/0941eed8

bu6mmoreka [JOK
https://m.edsoo.ru/e9ea9921

bubmuoreka [JOK
https://m.edso00.ru/04298c0a

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bu6mmoreka [{OK
https://m.edso0.ru/1aa81660

bu6mmoreka [{OK
https://m.edsoo.ru/1aa81660

bu6mmoreka [{OK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [{OK


https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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48

49

50

51

KauecTBeHHBIE peakiiy HA TPOMHYIO
CBAI3b

CrniocoObI osTyueHHs 1 TPUMEHEHUE
AIKMHOB

Pewenue 3anau: pacué€rsl 1o
YPABHEHUIO XUMUYECKOU pEAKLINHU

Konrponsnas padora Ne 2
«ALUKINYECKUE YIICBOIOPOIbD)

ApeHBI: TOMOJIOTHYECKUHN PsIJI, O0IIIast
dbopmyra, HOMEHKIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a 1
TOTyoOJIa, UX (U3UIECKHUE CBONCTBA
N3omepus 1 HOMEHKIIaTypa
rOMOJIOT'0B OEH301a

XUMHYECKUE CBOWCTBA apEHOB:
peaKIuu 3aMeIIeHHs

XUMHYECKUE CBOMCTBA apEHOB:
peaKIy MPUCOSTUHEHNS, OKUCIICHUE
rOMOJIOI'0B O€H301a

OCco0EHHOCTH XMMUYECKUX CBOICTB

CTHpOJIA

Pemenune pacy€THbIxX 3a1a4 Ha
OIIpeIEIICHUE MOJIEKYJIIPHON

https://m.edso0.ru/23493a93

bu6mmoreka [{OK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bu6mmorexa [IOK
https://m.edsoo.ru/5db8e526

bu6mmorexa [IOK
https://academy-

content.apkpro.ru/ru/lesson/6¢919

641-7956-4130-b1fd-

c7e71db395d7?backUrl=%2Fru%

2Fcatalog%2F04%2F10

bu6mmoreka [JOK
https://m.edsoo.ru/a92a7094

bubmuoreka [JOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

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

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



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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56

57

58

59

(bopMyIIbI OPraHuYeCcKOro BEIECTBA

CrniocoObI onTyueHHs 1 IPUMEHEHUE
apeHoB

I'enernueckas cBsI3b MEKIY
pPa3IMYHBIMU KJlacCaMu
YIJIEBOAOPOJOB

Pacu€Thel o ypaBHEHUSAM XUMHUYCCKUX
peakuuii. CuctemMaTuzanus u
000011eHue 3HaHMit o Teme "ApeHbr"

IIpuponnsrii ra3. IlonyTHble
HE(TSAHBIC Ta3bI

KaMeHHbIi1 yroyib 1 IpOIyKThI €70
nepepaboTKu

Hed s u ciocoObI €€ mepepaboTKy.
[IpumeHeHne MpoayKTOB repepadboTKu
He(TH

["anioreHonpon3BoHbIE
YIJIEBOAOPOJOB: AJIEKTPOHHOE
CTPOEHUE; PEAKLIUH 3aMEILICHUS
rajoreHa

JlelicTBuE MIea0YEeH Ha
rajoreHNnpoOru3BOIHBIE.
BzaumopeiicTBre qurajoreHaakaHoB C

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

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/lesson/6abf16
80-4ebh5-46f2-8eas-
44d63cccf518?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/ru/lesson/6abf16
80-4eb5-46f2-8eas-
44d63cccf518?backUrl=%2Fru%:?2
Fcatalog%2F04%2F10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [{OK
https://m.edso00.ru/69b3398b

bu6mmoreka [JOK
https://m.edso0.ru/21f9de78

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/6f717d09
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/ff0d5230
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MariueM M IMHKOM

CucremaTu3aius 1 00001IeHNe
3HaHUH no pazneny "YrieBoaopoas”
KoHnTtponbHas paboTa mo teme
"YrneBonopopr"

[TpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHUH Psifl, o01Ias
dbopmyra, CTpoeHHE MOJIEKYJI,
knaccudukanus, Gpuzndeckue
CBOMCTBA

W3omepust 1 HOMEHKIATypa CIIUPTOB

XUMHYECKHE CBOMCTBA MPEIETbHBIX
OJTHOATOMHBIX CITUPTOB

Oxucnenue npeaeabHpIX
OJTHOATOMHBIX CIIUPTOB

CrniocoObI TosTyueHHst 1 IPUMEHEHUE
OJHOATOMHBIX CIIUPTOB

[Tpocteie 3¢upbl: HOMEHKIIATYpa U
M30MepHs, 0OCOOCHHOCTH (HU3UIECKUX
U XUMHYECKUX CBOMCTB

MHOroaToMHbI€ CIIUPTHI:
ATUJICHIVIMKOJb U TIIMLEPHH, UX
bu3nyeckue 1 XUMUUYECKHE CBOICTBa
CrniocoObI osTyueHHs 1 TPUMEHEHUE

MHOTI'0aTOMHBIX CITMPTOB

deHou: CTPOCHUC MOJICKYIJIBI,

bubmuoreka [JOK
https://m.edso0.ru/20e89f22

bu6mmoreka [{OK
https://m.edso0.ru/95c9e298

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [{OK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [{OK
https://m.edsoo.ru/26ee34fe

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

bubmuoreka [JOK
https://m.edso0.ru/4841000000000
00

bu6mmoreka [{OK
https://m.edsoo.ru/c2c788b2

bubmuoreka [JOK
https://m.edsoo.ru/ee4d84aa

bubmuoreka [JOK
https://m.edsoo.ru/d12e567d

bubmuoreka [JOK



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
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76

77
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79

80

¢buszndeckue cBoicTBa. TOKCHIHOCTD
dbeHona

XuMHuuecKue cBoicTBa (heHoa

CrniocoObI TosTyueHHst 1 IPUMEHEHUE
¢denomna

[TpakTtuyeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeME
"Crupthl 1 peHOIBI"

Cucrematusanus 1 0000IIeHNIE
3HaHu# 1o TeMe «CIUPTHI U (HEHOIIBD)

Anbpaeruibl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIIBHOM I'pYIIIbI;
rOMOJIOTHUYECKHUE Psifibl, 00111ast
bopmya, u3oMepHs 1 HOMEHKJIaTypa

ANBAETHB U KETOHBI: PU3NICCKUE
CBOWCTBA; pEAKIUH MPUCOECTUHEHHUS

PeaKHI/II/I OKHCJICHHA U KAaYCCTBCHHBIC
pcakuuu aJibACTUI0B U KECTOHOB

CriocoObl TOJTyYeHHS aJTbICTUIIOB U
KETOHOB

[TpakTrueckas pabora Ne 4
«XUMHYECKUE CBOMCTBA alIbJIETUIOB U
KETOHOB)

PacuéTel macchl nnu 00béMa
MPOJIyKTa PEakliu, €CIU OJTHO U3
BEILIECTB JIJAHO B BUJIE pacTBOpa C
OIpPEIEIEHHON MaCCOBOM 10J1€M

https://m.edsoo.ru/2ce726f8

bu6mmoreka [JOK
https://m.edsoo.ru/037ca5f9

bu6mmoreka [JOK
https://m.edsoo.ru/c77ddf4c

bubmuoreka [JOK
https://m.edsoo.ru/fd0ced09

bu6mmorexa [IOK
https://m.edsoo.ru/1810cb9b

bu6mmoreka [{OK
https://m.edsoo.ru/b139beaa

bu6mmoreka [JOK
https://m.edso0.ru/c887425¢c

bu6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [{OK
https://m.edsoo.ru/520d1c51

bu6mmoreka [JOK
https://m.edsoo.ru/a393baa9

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/ff0d3a16
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pPacTBOPEHHOTO BEILIECTBA»

Kontponbnas padorta Ne 4 «Criuptsl.
®denonbl. KapOboHuabHbIC
COEJIMHEHUS

OIHOOCHOBHBIE TIPEICITbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOEHUS X MOJIEKY

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOMCTB MypPaBbUHON
KUCIOTHI. MHOT0OOpa3ue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOWCTB:
HEeTIpeeNIbHBIX 1 APOMaTHYECKHX
KapOOHOBBIX, TUKAPOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BBICHIMX KapOOHOBBIX
KHCJIOT

ITonstue o IMPOU3BOAHBIX
Kap6OHOBLIX KHCIIOT

CrniocoObI TosTyueHHst 1 IPUMEHEHUE
KapOOHOBBIX KHUCIIOT

CnoxHble 3(UpPbI: TOMOJIOTHYECKUN

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/ru/lesson/8664b

319-0ba3-4945-b076-

cb7ae5858h90?backUrl=%2Fru%

2Fcatalog%2F04%2F10

bu6mmoreka [{OK
https://m.edsoo.ru/fecOb113

bu6mmoreka [{OK
https://m.edsoo.ru/700cc87b

bubmuoreka [JOK
https://m.edsoo0.ru/40e6e0e9

bu6mmorexa [IOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.eds00.ru/83a08773

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

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [JOK



https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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97

psin, obmas hopmysia, H30MEPHUs U
HOMEHKJIaTypa

dusznyeckre U XMMUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THbix 3a1a4: Ha
YCTaHOBJICHUE CTPYKTYPHOU (HhOPMYITBI
OpPraHUYEeCKOT0 BEIIeCTBA HA OCHOBE
ero XMMHYECKUX CBOMCTB WU
CItoco0O0B TOTyYEHUS

[TpakTnueckas padora Ne 5. Pemenue
HKCTIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"KapO6onoBsie kucinotbl. CI0KHbBIE
s¢upsr"

XKupsr: crpoenne, pu3nIecKue u
XUMUYECKHE CBOMCTBA (TUIPOIIU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJZIeprKaIUX OCTATKH HETIPEAEIbHBIX
JKUPHBIX KUCI0T. JKupsl B npupoae

MBpb1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHE.
ITondaTue 0 CHHTETUYECKUX MOOOIUX
cpeacrBax (CMC)

['eHeTHYeCKas CBA3b YIIICBOJIOPOIOB U
KHCJIOPOICOICPIKAIINUX OPTaHUYCCKIX
BEIICCTB

Pacuérel o ypaBHEHUSIM XUMUYECKHUX
peakuui

https://m.edsoo.ru/adfffe6d

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

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/6545hb
ac3-da34-4a33-9904-
21£551f8bd94?backUrl=%2Fru%2
Fcatalog%2F904%2F10

bu6mmoreka [{OK
https://m.edso00.ru/486671fb

bu6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

bubmuoreka [JOK
https://m.edsoo0.ru/b0331922

bu6mmoreka [IOK
https://m.eds00.ru/3c566565

bu6mmoreka [{OK
https://m.edso0.ru/56790c96

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/ru/lesson/71ac4



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://academy-content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94?backUrl=%2Fru%2Fcatalog%2F904%2F10
https://academy-content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94?backUrl=%2Fru%2Fcatalog%2F904%2F10
https://academy-content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94?backUrl=%2Fru%2Fcatalog%2F904%2F10
https://academy-content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94?backUrl=%2Fru%2Fcatalog%2F904%2F10
https://academy-content.apkpro.ru/ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94?backUrl=%2Fru%2Fcatalog%2F904%2F10
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10
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Cucrematusanus 1 0000IIeHNIE
3HaHui 1o Teme «KapOoHOBbIE
KuCIOTHl. CrioskHbIe Y3QUPHL. XKUpBD)

Kontponbnas pabora Ne 5
«Kap6onoBbie kuciaotel. ClioKHBIS
a¢upsl. XKupbn»

OO0m1as XxapaKTepUCTUKA YTIIEBOJIOB U
KJaccu(uKanus yriieBo1oB (MOHO-,
JIA- ¥ TIOJTUCaXapH/IbI)
Monocaxapunsl: puznyeckue
CBOICTBA U HAXOXICHHUE B IPUPOJIC

OO6pa3zoBaHue HUKINYECKUX GOpM
MOHOCAXapuI0B Ha IIPHMEPE TITFOKO3BI

XUMHYECKHE CBOUCTBA
MOHOCaXapuJ0B Ha IPUMEPE TIIFOKO3bI

IIpuMeHeHue III0K03bI, €€ 3HaUCHUE B
JKU3HEAEATEIIBHOCTA OpraHnu3ma

Jucaxapuapl: caxaposa, MaJIbT03a U
nakTo3a. HaxoxaeHue B mpupoJie u
NPUMEHEHHE JIUCAXaPH]IOB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIeKyJ1, pusnueckue u

3f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmorexa [IOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [{OK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693al

bubmuoreka [{OK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/ru/lesson/709ce
43a-deb6-4281-963b-
01d2e212d4d0?backUrl=%2Fru%
2Fcatalog%2F04%2F10

bubmuoreka [{OK
https://m.edsoo.ru/5e61122d

bu6mmoreka [{OK
https://m.edsoo.ru/eb0384e7

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



https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/ff0d3f34
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
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116

XHUMHUYCCKHEC CBOI\/'ICTBa, IIPUMCHCHUEC

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacyeTHbIX 3a/1a4 Ha
oTpejieNieHre JI0JIH BBIXOa MPOIyKTa
pEaKuu OT TEOPETHUECKU
BO3MOKHOI'O

[TpakTtuueckas padora Ne 6
«YTIEeBOABD)

CucremaTu3aius 1 00001IeHNe
3HAHUU 10 pa3einy «YTJIEBOAbDY

KonrponsHas pabora Neb o reme
"Kucnopoxaconepxaiue
OpraHuYecKHue coequHeHus"

AMUHBL: KIaccUpUKALMs, CTPOCHUE
MoKy, oomas hopMyIa, H3oMepus,
HOMEHKJIaTypa 1 pusnueckue
CBOMCTBA

XUMHUYECKHE CBOMCTBA
annpaTHIeCKUX aMUHOB

AHWINH: CTPOEHHUE, 0COOCHHOCTH
XUMHAYECKUX CBOMCTB

Crioco05b1 MOJIYy4YCHU U IPUMCHCHUC
aJ'II/I(I)aTI/ILICCKI/IX AdMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa U

bubmuoreka [JOK
https://m.eds00.ru/6216e766

bu6mmoreka [IOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/lesson/75957
f70-50f4-4910-b706-
ac2d1b0f4c26?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bubmuoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmorexa [IOK
https://m.edso0.ru/42c6678e

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [{OK
https://m.edsoo.ru/1bc5cf80

bubmuoreka [JOK
https://m.edsoo.ru/39cd21f1

bu6mmoreka [IOK
https://m.edsoo.ru/eal38763

bu6mmoreka [IOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://academy-content.apkpro.ru/ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
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U30MEpUs

OtnenbHbIE IPEACTABUTEH O
aMUHOKHCHOT. IlenTuanl

XnUMHUYecKHne CBONCTBAa aMHUHOKHCIIOT,
HX OMOJIOTHYECKOE 3HAUCHUC
AMHHOKHCIIOT

bBenku kak mpupoIHbIC TIOTMMEPHI;
CTPYKTYpHI OEITKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

[TpakTnueckas padbora Ne 7. Pemenue
Z-)KCHepI/IMeHTaJ'II)HBIX 3a41a4 I10 TEME
"A3zoTcoaepKaliue OpraHn4ecKue
coequueHus"

AzoTtcoaepikaiiue
TETePOIMKITMYECKAE COCTUHEHUS

HI/IpI/II[I/IHOBI)IG OCHOBaHUA

[TypuHOBBIE OCHOBaHHUS

HyxiienHOBBIE KUCIIOTBI: COCTAB,

https://m.edsoo.ru/d1773e80

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

bu6mmoreka [IOK
https://m.edsoo.ru/77df705a

bu6mmoreka [{OK
https://m.edsoo.ru/429e9899

bubmuoreka [JOK
https://m.edsoo.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

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

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ha9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmoreka [JOK



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
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CTpOEHHE U OMOoJIoTHYecKas poJib

[TpakTtuyeckas padora Ne 8. Pemenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeME
"Pacrio3HaBaHuE€ OPraHUYECKUX
coenuHeHun"

Konrtponsnas padora Ne 7 o teme
"A30TCcoepKalIie OpraHun4ecKue
coenuHeHus"

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ n
MCTOABI UX CHHTC3a —
noJimMepu3anus U NOJUKOHACHCAIUA

IImactMmaccrl. YTunuzamnusa u
nepepaboTKa MIacTuka

DnacToMephl: HaTypalbHbIN
CUHTCTUYCCKHEC KaydyKH. Pesnna

Bonokna: HaTypanbHbIE,
UCKYCCTBEHHbBIC, CHHTETUYECKHE.
[Tonmumeps! cienuaabHOrO
Ha3HA4YCHUS

[Tpaktuyeckas padora Ne 9. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
"PacniozHaBaHue m1acTMacc u
BOJIOKOH"

O000111eHNE U CUCTEMATU3ALHS
U3yYEHHOI'0 MaTepuasa o Teme
"BpICOKOMOIEKYISIpHBIE COEAMHEHUS "

Opranuyeckasi XuMus U GU3HOIOTHS

https://m.edsoo.ru/521d1431

bubmuoreka [JOK
https://m.edsoo.ru/bde3fdf6

bubmuoreka [{OK
https://m.edsoo.ru/ce561bc7

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

bu6mmoreka [{OK
https://m.edsoo.ru/82242e0f

bu6mmoreka [JOK
https://m.edso0.ru/246103ec

bubmuoreka [JOK
https://m.edso00.ru/5963a601

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8

bu6mmoreka [IOK


https://m.edsoo.ru/521d1431
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

135 Oprannueckasi XUuMus 1
bapmakoaorus

136 Opranudeckasi XuMuUsi 1 OMOXUMHUS

OO11ee KOIMYECTBO YaCOB MO IPOrpaMMe

136

11

https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ha9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmorexa [IOK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994fae4ce366?backUrl=%2Fru%?2

Fcatalog%2F04%2F10



https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10
https://academy-content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2Fru%2Fcatalog%2F04%2F10

11 KIIACC

JJIeKTPOHHBbIE HU(poBbHIE

KoanuyecTBO 4acoB
o0pa3oBaTejbHbIe pecypchl

Tema ypoka

CJIOKHBIX BCIICCTB I10 rpyrmaM 58
neproam

n/n
Kontpoabusie IIpakTnuyeckue
Bcero
padoThI padoTsbI
AtoMm. CocTaB aTOMHBIX fJIEP. 1 bu6nuoreka [IOK
XUMHUYECKU 3eMeHT. M30Tombl https://m.edso00.ru/59c112ee
CrtpoeHnue 31eKTPOHHBIX 000JI04eK 1 bu6nmmoreka [JOK
aTOMOB, KBaHTOBEIC UHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanust XumMuaeckux 1 bubnmoreka [JOK
3JIEMEHTOB (S-, P-, d-, f-3memeHThI) https://m.edsoo.ru/61294af9
Pacnipenenenue 31eKTpoHOB 11O 1 bu6nuorexa [IOK
ATOMHBIM OpOUTAIIIM https://m.edsoo.ru/f5f750fe
OneKTpOHHBIE KOH(UTYpAIIH aTOMOB
BHeMeII-:TOB B OCHOEI){OI\ZII)/I 1 bubmmorexa LIOK
B https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUHM
DJIeKTPOHHBIE KOHPUTYpALIUU HOHOB. 1 bubnmoreka [JOK
DJEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMHUYECKUX
anemeHToB /1. V1. Meneneena, CBsI3b C 1 bubmmorexa [IOK
N UII ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOpUeH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX IJIEMEHTOB U
bubnunoreka [IOK
00pazyeMbIX UM MPOCTHIX U 1

https://m.edsoo0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CucreMaruzamnus 1 00001IeHne
3HaHui 1o teme "CTpoeHue aroma.
Ilepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMMHUYECKUX
anemenToB /.M. Menaeneena"

Kontponbnas padota Nel o teme
"Ctpoenue aroma. [lepronnueckuii
3akoH U [lepuoguueckas cucrema
XUMUYECKUX dneMeHToB /1. 1.
Menneneena"

DJIEKTPOHHAS MPUPOJA XUMUUECKON
CBsI3U. BUIILI XUMHYECKOU CBSI3U
MexaHu3MBbl 00pa30BaHUS

KOBAJICHTHOM CBSA3U

BonoponHas cBsi3b.
MexMOEeKyIIIpHbIE B3aUMOICHCTBUS

HNonnag cBsa3n

BanenTtHOCTh 1 BaJICHTHBIC
BO3MO>XXHOCTH aTOMOB

CBsI3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUICCKUM
CTPOCHHEM

[TpencraBneHns 0 KOMIUIEKCHBIX
COEIMHECHHUSAX: COCTAB U
HOMEHKJIaTypa

Beniectsa MoJieKysIpHOTo U
HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI

bu6moreka [JOK
https://m.edsoo.ru/8fad2942

bu6moreka [JOK
https://m.edso00.ru/16957c01

bub6moreka [JOK
https://m.edsoo.ru/5a8072af

bubmorexa [JOK
https://m.edsoo.ru/5a8072af

bu6mmoreka [IOK
https://m.edsoo.ru/5a8072af

but6mmoreka [IOK
https://m.edsoo.ru/5a8072af

bub6moreka [JOK
https://m.edsoo.ru/3d2ca093

bubnmnoreka [IOK
https://m.edsoo.ru/3d2ca093

bubmorexa [JOK
https://m.edso0.ru/8c66b12a

but6mmoreka [IOK
https://m.edsoo.ru/e167635b



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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KPUCTAJUTMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB

YucTele BELIECTBA U CMECH

I'a3p1. YpaBHenue MenneneeBa-
Kiaitnepona

[TpaxTnueckas pabora Ne 1
"[lonyuenue, cobupanue u
pacro3HaBaHue ra3oB"

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOUIHBIX
pacTBopax

VcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatst

CrniocoObI BbIpaykeHUsI KOHIIEHTPAIUN
pacTBOpOB

Pemrenune 3a1a4 ¢ uCoiabL30BaHUEM
IMOHSATHUH "MaccoBas JOJIsI
pacTBOpEHHOTO BellecTna',
"MoJIIpHas KOHIIEHTpanus"

bubmuoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/fe9aed96-
2ecf-4e2b-a79d-
7503fa84d73e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/fe9aed96-
2ecf-4e2b-a79d-
7503fa84d73e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/8a8ec79e
-ac3c-4de7-8f51-
794bbb789f89?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmorexa [JOK
https://m.edsoo.ru/da2c70e4

but6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

bub6moreka [JOK
https://m.edso0.ru/328e653a

bubnunoreka [IOK
https://m.edsoo.ru/785e0ab4



https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fe9aed96-2ecf-4e2b-a79d-7503fa84d73e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/8a8ec79e-ac3c-4de7-8f51-794bbb789f89?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/8a8ec79e-ac3c-4de7-8f51-794bbb789f89?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/8a8ec79e-ac3c-4de7-8f51-794bbb789f89?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/8a8ec79e-ac3c-4de7-8f51-794bbb789f89?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/8a8ec79e-ac3c-4de7-8f51-794bbb789f89?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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Knaccudukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEIIECTB
CucremaTu3aius 1 00001IeHNe
3HaHui 1o teme "CTtpoeHue
BeliecTBa. MHoroo6pasue Bemniects"

Konrponsnas padora Ne2 o remam

"Crpoenue BemiectBa. MHOroo0Opasue

BerecTs"

3akoH COXPAHCHUS MACChI BCIICCTB,
3dKOH COXpaHCHHA U MMPEBPALICHUA
SHEPTHUHU MPU XUMHUYCCKUX PCAKIUAX

Knaccudukanmst XumMuaeckux
peaKkuuii B HEOPraHMIECKOW XUMHUH

Knaccugukarus XuMruueckux
peakuyii B OpraHM4ecKoi XUMHUH

TemnoBsie 3¢ HEKTH XUMUYECKUX
peakuuii. TepMoxumMudeckue
ypaBHEHHS

Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYECKUM YPABHEHUSIM

CKopocTh XMMHYECKOH peaklinu, ee
3aBUCUMOCTB OT IPUPOJIbI
pearupyroImux BeIeCTB

CKopocTh XMMHYECKOH peakuuu, eé
3aBUCUMOCTB OT KOHIICHTPALINH
pearupyoIux BeIecTB

bubmoreka [JOK
https://m.edsoo.ru/bf9e108d

bubnunoreka [IOK
https://m.edsoo.ru/8d2c6a3a

bubmorexa [JOK
https://m.edsoo.ru/70a60aa4

but6moreka [IOK
https://m.edso0.ru/6335cdd2

bu6moreka [JOK
https://m.edso0.ru/6335cdd2

bubmorexa [JOK
https://m.edsoo.ru/6335cdd2

but6mmoreka [IOK
https://m.edsoo.ru/d1db86da

bu6moreka [JOK
https://m.edso0.ru/87b13954

bubmmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87¢ee-
d63660788f4e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ee-



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
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CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTb OT IIJIOIIAIN
PEaKIMOHHON TOBEPXHOCTHU U OT
TEMIIEPATYPbI

Karanu3 u karanuszatopsl. Ponb
KaTaJlu3aToOpOB B IPUPOJIE U
MPOMBIIUIEHHOM IIPOU3BOJCTBE

I'omorenHsle u reTCPOrcHHLIC
peaknuu

[TpakTuyeckas pabora Ne 2 o Teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTh XUMUYECKOM peakuun"

OO0paTtuMble 1 HEOOpaTUMBbIE PEAKIINU.

XuMHUYEeCKOe paBHOBecHe. BiusiHue

KOHICHTpAauu BCIICCTB HA CMCUICHUC

XUMHYCCKOI'O paBHOBECUA

Brnusinue naBneHus U TeMieparypbl
Ha CMEIIEHNUE XUMUYECKOTO
paBHOBeECHs

[TpakTrueckas padota Ne 3 o Teme

"BnustHue pa3nudHbIX GaKkTOpOB HA
MOJIO’KEHNE XUMHYECKOTO

d63660788f4e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ee-
d63660788f4e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ee-
d63660788f4e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmuoreka ITOK https://academy-
content.apkpro.ru/ru/lesson/7e575e73
-bd29-4327-8932-
e8b463e7c28a?backUrl=%2Fru%2Fc
atalog%2F904%2F11

bubmorexa [JOK
https://m.edsoo.ru/1facaldl

bubmorexa [JOK
https://m.edso0.ru/30952f9b

but6mmoreka [IOK
https://m.edso00.ru/30952f9b

bu6moreka [JOK
https://m.edsoo.ru/3bf34el7



https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/fb26b4ba-7c46-47af-87ee-d63660788f4e?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/7e575e73-bd29-4327-8932-e8b463e7c28a?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/7e575e73-bd29-4327-8932-e8b463e7c28a?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/7e575e73-bd29-4327-8932-e8b463e7c28a?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/7e575e73-bd29-4327-8932-e8b463e7c28a?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://academy-content.apkpro.ru/ru/lesson/7e575e73-bd29-4327-8932-e8b463e7c28a?backUrl=%2Fru%2Fcatalog%2F904%2F11
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
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52

paBHOBecHUs"

DNEKTPOTUTHYECKAS TUCCOLIAAITHS.
CuspHBIC U clTa0ble IIEKTPOIUTHIL.
Crenenp IUCCOnUaii

HNonnoe npoussenenue Boabl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHslii
noka3zarens (pH) pactBopa

Pemenue 3amau nmo teme "Cpena
BOJIHBIX pacTBOPOB. BomopoaHslii
nokazarens (pH) pactBopa"
I'mpaponus couneit. Peakiuu,
MPOTEKAIOIIHUE B pACTBOPAX
AJIEKTPOJIUTOB

[Tpaktuyeckas pabora Ne 4 o Teme
"XUMHYECKUE PEAKIIUU B PACTBOPAX
AIEKTPOIUTOB"

['maponu3 BemecTB HEOCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX
COEIUHEHU

HeoOpatumslit ruponn3
['maponu3 opraHuvecKux BEUIeCTB

AmMdoTepHOCTh

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakunu. Baxuenime OKUCIuTenu u
BOCCTaHOBUTEIIN

bubmorexa [JOK
https://m.edso0.ru/5f766bdf

but6moreka [IOK
https://m.eds00.ru/3966ca89

bu6moreka [JOK
https://m.edso00.ru/3966ca89

bubnunoreka [IOK
https://m.edsoo.ru/09d5a9bd

bubmorexa [JOK
https://m.edsoo.ru/2e3daeb0

bubmmorexa [JOK
https://m.edsoo.ru/09d5a9hd

but6mmoreka [IOK
https://m.edsoo.ru/09d5a9hd

bubmorexa [JOK
https://m.edsoo.ru/09d5a9bd

bubnmnoreka [IOK
https://m.edsoo.ru/09d5a9hd

bubmorexa [JOK
https://m.edso0.ru/56226060



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/56226060
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S7

58
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61

62
63

MeTo 2JIeKTPOHHOTO (JIE€KTOHHO-
HOHHOTO) OanaHca

DNEeKTPOIN3 PACIIJIaBOB BEIIECTB

DJIEKTPOIU3 paCTBOPOB BEIIECTB

Pemenue 3amau mo reme "DIeKTpoOIN3
paciuiaBoB"

Pemenue 3amau no reme "DIeKTponau3
pacTBOpoB"

BrrunciieHrne Macchl BEIECTBA HIIH
00BEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCe WIH
00BEMY OZJHOTO M3 YYaCTBYIOLIUX B
peaKINK BEIIECTB
Cucrematusanus 1 0000IIeHNE
3HAHUM 110 TeME " XUMHUSCKHUE
peakuun"

Kontponbnas padota Ne 3 o teme
"Xumuueckue peakuu'
ITonoxxeHre HEMETAIIOB B
Ilepnonnueckoi cucreme
XUMHYECKHUX 3JieMeHTOB [[. 1.
MeHnneneesa 1 0COOEHHOCTH
CTPOCHHMSI KX aTOMOB

dusuueckue cBOMCTBA HEMETALIIOB

Annorponus HeMeTaJlIoB (Ha

bubmoreka [JOK
https://m.edsoo.ru/fb691387

bubnunoreka [IOK
https://m.edsoo.ru/93fb97d2

bu6moreka [JOK
https://m.edsoo.ru/93fb97d2

bubnunoreka [IOK
https://m.edsoo.ru/5afa265d

bubmorexa [JOK
https://m.edsoo.ru/5afa265d

but6mmoreka [IOK
https://m.edsoo.ru/5afa265d

but6mmoreka [IOK
https://m.edsoo.ru/c161eb85

bu6moreka [JOK
https://m.edsoo.ru/a8a0a930

bubnunoreka [IOK
https://m.edsoo.ru/8ca2dcad

bu6moreka [JOK
https://m.edsoo.ru/8ca2dcad

bub6moreka [JOK



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
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71

72

npuMepe Kuciaopoaa, cepsl, hochopa
U YIJIepoJia)

Kucnopon u o30H. Yriaepon,
HaXOXXJCHHUE B TIPUPOJIC,
AJUIOTPONHbIE MOIU(UKALINH.
AKTUBHUPOBAHHBIN YT0JIb, a7ICOPOITHSI.
®dymiepensl, rpadgeH, yriaepoaHbie
HAHOTPYOKH.

Bomnopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA

I'mapuasl. TonIMBHBIE 3JIEMEHTHI

["anoreHsl: HAXOXAEHHUE B IPUPOJIE,
CHIOCOOBI OTYYCeHHS, PUINIECKUE U
XMMHYECKHE CBOMCTBA

I"anorenoBonoponsl. Baxuernmue
KUCJIOPOACOAEPKAIINE COETUHEHUS
rajJoreHoB

JlaGopaTopHble U TPOMBITIUICHHBIC
CIocoObI OMyYEHUS TaJIOTEHOB.
[IpuMeHeHue rajnoreHoB U ux
COCIUHEHUN

I'ajorens! B cBete OBP

[TpaxTuueckas padota Ne 5. Permenue
HKCIIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME
"T"anorensr"

Kucnopona: naboparopHsie u

https://m.edsoo.ru/ef92c91c

bubnunoreka [IOK
https://m.edsoo.ru/ef92c91c

bubnunoreka [IOK
https://m.edso0.ru/0aa8f613

bubmorexa [JOK
https://m.edso0.ru/0aa8f613

bubmorexa [JOK
https://m.edsoo.ru/4e223795

but6mmoreka [IOK
https://m.edsoo.ru/6b3255e6

but6mmoreka [IOK
https://m.edsoo.ru/6971aca4

but6mmoreka [IOK
https://m.edsoo.ru/4e223795

but6mmoreka [IOK
https://m.edsoo.ru/8b26fecd

but6mmoreka [IOK
https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
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83

HPOMBIIIUICHHBIE CIIOCOOBI MOTYYEHHUS,
du3HIecKre 1 XMMHUYECKIE CBONCTBA
O3oH. [Ipumenenue kucnopoaa u
030Ha

OKcubl ¥ TEPOKCUABI

Boluucnenue 101m BeIXoAa MpoayKTa
pEeaKIMH OT TEOPETUYECKU
BO3MOKHOI'O

Cepa: HaxoX/JeHuE B IPUPO/IE,
CrocoObl OMy4YeHUsl, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

CepoBoaopof, cynbhuabl

Kucnoponconepxamue coeIMHEHNS
cepbl. OCOOEHHOCTH CBOUCTB CEPHOM
KHCIIOTBI

Cepa u e€ coenunenus B ceete OBP

[TpaxTuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Cepa u e€ coenrHeHUs"

A30T: HAX0XKJICHHE B TIPUPOJIE,
CrocoObI ONTy4YeHUs, PU3HIECKUE 1
XUMHYECKHE CBOWCTBA

AMMUaK, HUTPUIBI

Kucnoponcoaep:xaiue coe iMHEHNS

bubmuorexa [JOK
https://m.edsoo.ru/c8abc36a

bubmmorexa [JOK
https://m.edsoo0.ru/5¢8816a0

bubmorexa [JOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [IOK
https://m.edsoo.ru/46afael6

but6mmoreka [IOK
https://m.edsoo.ru/7c875999

but6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bub6moreka [JOK
https://m.edsoo.ru/8cfa2548

bub6moreka [JOK
https://m.edsoo.ru/0afb05e4

bubnunoreka [IOK
https://m.edsoo.ru/badd2255

bubnunoreka [IOK
https://m.edsoo.ru/badd2255

bub6moreka [JOK



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
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93

a3zota. OcoOOEHHOCTH CBOVCTB a30THOMH
KHACJIOTHI

Coixt a30THOH KHUCIOTEI

A3zot B ceeTe OBP

IIpumeHeHue a301a u ero
coeTMHEHUI. A30THBIC yAOOpEHUS
docdop: HaxoKIAEHUE B IPUPO/IE,
CHIOCOOBI OTYYeHHS, PUINIECKUE U
xumuueckue cpoiictBa. dochunbr n
dbochun

Oxkcunst pocdopa,
docdopconepxkarniue kKucioTel. Conu
(bochopHO KHCIIOTHI

[Tpumenenue dhocdopa u ero
coenuHeHuil. ocopHbie ynoOpeHus

[TpakTuueckast pabora Ne 7. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TEME
"A3zot u pochop u ux coeuHEHUS"
VYrnepoa: HaXOXICHUE B TIPUPOJIE,
aJUIOTPONHbIE MOIU(PUKALINN;
¢du3nUeckre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHNE

Oxkcun yrinepona(ll), okcun
yraepoaa(lV), yronbHas kucinora u eé€
cou

Pemenue 3amau: cBoiicTBa u CIIOCOOBI

https://m.edsoo.ru/e2965afe

bubnunoreka [IOK
https://m.edsoo.ru/e2965afe

bu6moreka [JOK
https://m.edsoo.ru/e2965afe

bubnunoreka [IOK
https://m.edsoo.ru/129f5059

bubnunoreka [IOK
https://m.edsoo.ru/9a6b43ec

bubmorexa [JOK
https://m.edsoo.ru/c7a2d429

but6mmoreka [IOK
https://m.edsoo.ru/a218070a

bub6moreka [JOK
https://m.edsoo.ru/8175ac3f

bubnunoreka [IOK
https://m.edsoo.ru/1eb19f9e

bubmorexa [JOK
https://m.edsoo.ru/dba58adf

bubmmorexa [JOK


https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
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99

100
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102

MOJTyYEHHUsI HEMETAJIJIOB U UX
COCMHEHUH (MBICTUTEIBHBIN
HKCIIEPUMEHT)

Kpemuuii: Hax0xkJIeHHE B IPUPOJIE,
CHIOCOOBI OTYYCeHHS, PUINIECKUE U
XUMHYECKHE CBOWCTBA

Oxkcua kpemuusi(1V), kpemaueBas
KHCJIOTA, CUJIMKATHI

HpI/IMCHCHI/Ie KpEMHUS U €TO
COCJIMHEHMH. CTGKJ'IO, €TI0 MMOJIy4YCHHC,
BHUObBI CTCKJIA

Pemenne koOMOMHUPOBAHHBIX 33724
o teme "HeMmeTamiel 1 ux
coequueHus"

Cucrtematu3anus 1 0000IeH1E
3HaHu# 110 Teme "Hemeramisr"

Konrtpoasnas padora Ne 4 o teme
"Hemeramnsr"

AHaJIN3 pe3yJIbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMTHOOK

IlonoxeHre METaJIJIOB B
Ilepnonnueckoi cucreme
XHMHUYECKHX DJIEMEHTOB.
Oco0EHHOCTH CTPOCHHUS DJIEKTPOHHBIX
000J104YEK aTOMOB METAJIJIOB

OO6mue (u3nueckne CBOMCTBA
MeTa/uioB. [IpuMeHeHe METalIoB B
OBITY ¥ TEXHUKE

https://m.edso0.ru/6029b609

bubnunoreka [IOK
https://m.edsoo.ru/143558ab

bubnuorexa [JOK
https://m.edso00.ru/3170e7b1

bub6moreka [JOK
https://m.edsoo.ru/393cdacOhttps://m.

edsoo.ru/5823cefb

bu6moreka [JOK
https://m.edsoo.ru/b624f801

bubnunoreka [IOK
https://m.edsoo.ru/6e864db5

but6mmoreka [IOK
https://m.edso0.ru/d0484c76

bub6moreka [JOK
https://m.edsoo.ru/2b7e9510

bubnunoreka [IOK
https://m.eds00.ru/9839c16c¢c

bubnunoreka [IOK
https://m.edsoo.ru/51dac9d3



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
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111

CmuaBel metaioB. Koppo3sust
METaJJIOB

DNEKTPOXUMHUYECKUH psifg
HanpsbkeHud Metaisios. O0mue
CIOCOOBI MOTYYEHUS METAJIIOB

XMUMHYECKHE CBOMCTBA METAJLJIOB

OO6mas xapakrepucTika Meranios |A-
rpymumsl [lepruoaudyeckoi cucteMsl
XUMHYECKHX 1eMeHToB. Hatpuii n
KaJIMii: ToJTy4eHne, PU3nIecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCIMHEHUN

XUMUs COCTMHEHUHN HATPpHUs, Kaaus

OO0m1as XxapakTepUCTUKA METAIJIOB
IHA-rpynmst [Tepuoanueckoii
CHCTEMbI XMMHYECKHX DJIEMEHTOB.
Maruuii ¥ KaJabLMi: ITOJTy4YEHHUE,
buznyeckre 1 XUMHUYECKUE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U UX
COCIUHEHUI

JKEcTKOCTh BOABI U CIIOCOOKI €€
yCTpaHEHUs

AIOMUHUE: TIOTydeHue, pu3udeckue
¥ XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE
AmMoTepHbIe CBOWCTBA OKCUA U
THJIPOKCH]Ia ATFOMUHUS,
THJIPOKCOKOMITJICKCHI aTFOMUHUS, HX

bubmoreka [JOK
https://m.edsoo.ru/42b872e3

bubnunoreka [IOK
https://m.edsoo.ru/94eb377a

bubmuorexa [JOK
https://m.edsoo.ru/e3de37b6

bubnunoreka [IOK
https://m.edsoo.ru/el12c26b3

bu6moreka [JOK
https://m.edsoo.ru/e12c26b3

bu6moreka [JOK
https://m.edsoo.ru/7c3e49c0

bub6moreka [JOK
https://m.edsoo.ru/c74bfae9

bubnunoreka [IOK
https://m.edso0.ru/0e79b266

bubmuorexa [JOK
https://m.edso0.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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116

117

118

119

120

MpUMEHEHHE

Pemenue 3ana4 no teme "MeTanisl
IJIaBHBIX noarpynm"

[TpaxTuueckas padota Ne 8. Pemenue
HKCHEPUMEHTANBHBIX 33/1a4 110 TeMe
"Mertanibl IJ1aBHBIX oArpymnmn"

OO0m1as XxapaKTepUCTUKA METAJJIOB
nmo6ouHbIX moarpynmn (b-rpymm)
[Iepuoanueckoit cucTeMsl
XHUMHYECKHUX 3JIEMEHTOB

dusndueckue 1 XUMUIECKUE CBOMCTBA
XpOoMa U €ro COeIMHEHUMN, UX
MIPUMEHEHUE

Baxwuerime coelMHEHUsT Maprasiia.
IlepmaHranar xanus, €ero
OKHCIIUTEIbHBIE CBOWCTBA

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
JKeJie3a M €ro COSTMHCHUM.
HonyquI/Ie 158 HpI/IMeHeHI/Ie CIIJIaBOB
J)Keaes3a

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
MeIu U e€ CoOeqUHECHUMN, NX
MIPUMEHEHUE

du3nyeckue U XMUMHUYECKHE CBOMCTBA
IIMHKA ¥ €r0 COCAUHEHUH, MX
MpUMEHEHUe. [ NIPOKCOKOMIIIEKCHI
IIMHKA

[TpaxTuueckas padota Ne 9. Permenue

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bu6moreka [JOK
https://m.edso0.ru/610d7431

bubnunoreka [IOK
https://m.edsoo.ru/9911bef3

bubmorexa [JOK
https://m.eds00.ru/039d69c8

bubmorexa [JOK
https://m.edsoo.ru/1b7f8741

but6mmoreka [IOK
https://m.edsoo.ru/2bc0f954

but6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

but6mmoreka [IOK


https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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130

AKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME
"MeTtasmibl TOOOYHBIX TTOATPYTIT"

Pemenwne 3agau mo Teme "MeTtaiibl
oOOYHBIX oArpynm"

O00011IeHNE U CUCTEMATHU3AIIUS
M3YYEHHOT0 MaTepuaa o TeMe
"Metamnbr"

CoenuHeHNs1 METAIOB MOOOYHBIX
noarpynn B ceere OBP

Kontponbhas padorta Ne 5 o reme
"MeTtansr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKIHS OINOOK

Posb xumun B obecrieueHun
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA.
[TonsiTHEe 0 HAYYHBIX METO/IAX
UCCIIEIOBaHMs BEILIECTB

Hayunbie npuHIIUIIEI OpraHUu3aluu
XUMHUYECKOT0 TPOU3BO/ICTBA.
[TpoMbliIeHHBIE CIOCOOBI MOTYYEHHS
aMMuaKa

HpOMI)IIHJ'IeHHI)Ie CHOCOOBI IIOJIYUCHUA
CEpPHOM KUCJIOTBI

HpOMBIH_UIeHHBIe CHOCOGBI MOJIyUCHUA
MeTaHoJja

XUMHYECKOE 3arpsi3HEHUE
OKPYXKAaIOIIeH Cpesibl U ero
MOCTIEACTBHS

https://m.edsoo.ru/a6e352ea

bubmuorexa [JOK
https://m.edsoo.ru/a8b83d83

but6moreka [IOK
https://m.edsoo.ru/e91fe975

bu6moreka [JOK
https://m.edsoo.ru/e91fe975

bubnunoreka [IOK
https://m.edso0.ru/83f63ea3

but6mmoreka [IOK
https://m.edsoo.ru/9ebff2fd

bub6moreka [JOK
https://m.edsoo.ru/080fe1f0

bub6moreka [JOK
https://m.edsoo.ru/2e45a44f

bubnunoreka [IOK
https://m.edsoo.ru/2e45a44f

bubmuorexa [JOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [IOK
https://m.edsoo.ru/9f11bf51



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
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XuMUS U 370pOBbE YEIOBEKA.
JlekapcTBEeHHBIE Cpe/ICTBA

Xumus numu. Ponbs XxuMuu B
o0ecrieueHnn MUIIEBOI 0€30IIaCHOCTH

Kocmernueckue u napdromepHbie
cpenctsa. beitoBast Xumus

XuMus B CTPOUTENBCTBE. BaxkHeime
CTPOUTEINbHbIE U KOHCTPYKLINOHHbBIE
MaTepuabl

XUMHA B CEILCKOM XO03SIHCTBE.
Opraandeckue 1 MUHEPAIbHBIC
yaoOpeHus

Cucremarusanys 1 0000menne
3HaHui 1o TeMe "XUMHUS U KU3HbL"

O06111e€ KOIMYECTBO YACcOB 10 MpOrpamme

136

bubmoreka [JOK
https://m.edsoo.ru/a6552721
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