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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma 1Mo XUMUU Ha YpOBHE CpeAaHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe PexpepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoit @enepanum», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS
deneparbHON  00pa30BaTENBPHONW TPOTpaMMbl cpemaHero obmero oo6pazoanus(POIT
COOQ), npencraBneHHbix B eepaibHOM rocy1IapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu mnpenomaBaHusi ydyeOHOro mpenMera «XuMus» B
oOpa3oBaTenbHbIX Opranu3zanusax Poccuiickoit ®enepaiuu, pealn3yloNUX OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX TOJIOKEHUH «CTpaTeruul pa3BUTHA
BocnuTanusi B Poccuiickoit ®enepanmu Ha nepuon g0 2025 roma» (Pacnopspkenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIIyOJIEHHOTO M3y4YEHHUs 3aHMMAET Ba)XKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3zoBaHus ydamuxcs 10—11 kmaccoB. M3yuenue mnpeamera,
peanu3zyemMoe B YCIOBHUSIX AU(P(EpEHIUPOBAHHOTO, MPOPUIBHOIO 00y4YeHHUs, MPHU3BAHO
oOecnieunTh 00111€00pa30BaTENIbHYI0 U OOLIEKYJbTYpPHYIO MOJITOTOBKY BBIIYCKHHUKOB
IIKOJIbI, HEOOXOUMYIO JIJIsl aIalTalluk UX K OBICTPO MEHSIIONIMMCS YCIIOBUSIM KU3HU B
COIIMyME, a TakKe JJIsl MPOJOHKEHHUS OOY4YEHHUs B OpraHU3aIUsX MpoQecCHOHATBHOTO
00pa3oBaHuUsl, B KOTOPBIX XUMUS SIBISIETCS OJHOM U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamme mo XxuMuM Ha3HayeHUE MpeaMeTa «XUMHUs MOdydaeT MOAPOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUM € OCHOBomojararomumu nonoxenusmu @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COAEpIKAHUs, PE3yJIbTaTOB O0y4ueHUs M TpeOOBaHUU K
YPOBHIO TOATOTOBKH BBIMYCKHUKOB. CBHUAETENICTBOM TOMY SIBJSIOTCS CJEAYIOIINE
BBITIOJTHSIEMbIE TPOTPAMMOM MO XUMUM (PYHKIIUH:

e HMH(QOPMALMOHHO-METOUYECKAs, Pealh3alisi KOTOPOil o0ecneunBaeT NoJyuYeHHue

MPEICTABIICHUS O LIETISAX, COACpKaHUU, OOIIEeH cTpaTeruu 00y4YeHusl, BOCITUTAHUS
U DPa3BUTUS OOYYAIOIIMXCS CpPEICTBAMH TpeaMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO MpoQus;

e OpraHM3alMOHHO-TUJIAHUPYIOLIAsA, KOTOpas MpeayCMaTpUBAET ONpeeNCHUE:
MPUHITUIIOB CTPYKTYPUPOBAHUS U TIOCHEAOBATEIILHOCTH H3Y4YeHUS Y4eOHOTro
Marepualia, KOJIMYECTBEHHbIX U KAaU€CTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOJ0B K
(hOpMHUPOBAHUIO CONEPKATEITHHON OCHOBBI KOHTPOJISI U OLIEHKU 00pa30BaTeIbHbIX
JOCTHXKEHUM 00yYaroluxcsi B paMKaX MTOrOBOM aTTecTaluu B (OpMe €IUHOT0
roCyAapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMHUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE TIPEIAMETHOE COJEpPIKaHHWE, OO0s3aTEIbHOE IS
U3Y4YEHHUS! B paMKax OTAEJbHbIX Npoduiield, npeaycMaTpuBaeT pacrnpeieieHie u
CTPYKTYPUpOBaHME  €ro IO  KjaccaMmM, OCHOBHBIM  COZAEpKaTeIbHbIM
JUHUSM/pazziesiaM Kypca;



e JaéT TpHUMEpPHOE pachpelereHrue Y4YeOHOro BPEMEHH, PEKOMEHIYEMOTro s
U3Y4YEHUS OTNIETBHBIX TEM;

e IMpejUiaraeT MPUMEPHYIO MOCJIEA0BATEILHOCTh U3yUeHUs y4eOHOTO Marepuaia ¢
y49éTOM JIOTHKH TIOCTPOCHHSI Kypca, BHYTPHUIPEIMETHBIX U MEKIPEIMETHBIX
CBsI3€i;

e JAéT METOAMYECKYI0 WHTEpHpETalUIo Ielel W 3ajay W3ydeHus MpeaMera Ha
yrayOa€HHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHUs, COIEPKATCIBHOW  XapaKTEPUCTHUKUA  IUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHUS OCHOBHOM OOpa30BaTEIBHONW MPOTPaMMBI  CPETHETO
oOmrero obpazoBanusl (TUYHOCTHBIX, METAIIPEAMETHBIX, TIPEIMETHBIX ), a TAKKE C
y4€TOM OCHOBHBIX BUJIOB yue€OHO-TIO3HABATEIbHBIX JAEHCTBUN 00ydaromerocs mno
OCBOCHHIO COJIEP KaHUS TpeIMeETa.

[Io BceM Ha3BaHHBIM TIO3UIUSAM B TMpOTpaMMe II0 XHMHH TPETyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ O0OyYeHHEeM XMMHHM Ha YPOBHE OCHOBHOTO 00ImIero oopa3oBaHus. 3a
npenesiaMyd yCTaHOBJIIGHHOM MPOrpaMMoOi IO XUMHHM 00s3aTelIbHOM (MHBapUaHTHOM)
COCTaBJISIIONIEH cojepx aHusi ydeOHOro mnpeamera «XUMHUS» OCTA€TCS BO3MOXKHOCTH
BHIOOpAa €ro BapUaTUBHOW COCTAaBISIONICH, KOTOpas JOJDKHA OMNPEeAeNsIThCS B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO PO O0yICHHS.

B cootBercTtBUM ¢ koHuentyanbHbiMu noiokeHussMU OI'OC COO o Ha3zHaueHHU
npeaMeToB 0a30BOro W YIIyOJIEHHOTO ypoBHEW B cucreme aud@epeHInpoBaHHOTO
o0y4eHHs HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWsS XUMHS Ha YPOBHE YIiyOJIEHHOTO
W3YUYCHUS HAMpaBlIieH HA peaM3aIliio TPEEMCTBEHHOCTH C IOCICAYIONIAM 3TaroM
MOJIYYCHHUS XUMHUYECKOTO 00pa30oBaHUs B paMKaX M3yYCHHUS CHEIUATbHBIX €CTECTBEHHO-
HAyYHBIX W XWMHYECKMX JINCOHMIUIMH B By3aX MW OpTaHM3aIlUsAX CPEIHETO
npoeCCHOHAIBHOTO 00pa30BaHMsA. B 2TOi CBSA3M H3yYCHHE MpeaMeTa «XHUMHS»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEOPETHUYECKOW U
NPAKTUYECKOM TOATOTOBKM OOyYarouuxcsi, BBIOpABIIMX OMpPEAeNEHHbIN  Tpoduiib
0oOy4eHHUs, B TOM YHCJE C TMEPCHEKTHBOW TOCIEAYIOMIETO MOJMYYCHUS XUMHUYECKOTO
o0pa3oBaHus B OpraHu3alusX MpoecCuoHaIbHOro 00pa3oBanusi. Hapsiay ¢ aTum, B cBeTe
tpeboBanniit DPI'OC COO k minaHupyeMmbIM pe3yibTaTaM OCBOCHHS (denepalbHON
0o0pa3oBaTenbHON TMpOrpaMMbl CpEeIHET0 OOIIero o0pa3oBaHUS H3y4YEHHE MpeaMeTa
«XUMHUSD» OPHUECHTHPOBAHO TaK)Ke HA peEIIeHWe 3a7a4 BOCHUTAHUS W COIHUAIBLHOTO
pa3BuTHs OOydYaronuxcs, Ha (HOPMUPOBAHHWE Yy HUX OOIICHHTEIICKTYaIbHBIX YMCHHM,
YMEHUN palMOHAIN3alud y4eOHOTO Tpyda W OOOOMIEHHBIX CIIOCOOOB IEATEIHLHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CoCTaBnsAOIMUMHA TIpeAMETa «XWUMHS» Ha YPOBHE YIIYOJIEHHOTO W3YYCHUS
SBJITFOTCSL yTryOa€HHBIE Kypehl — «Oprannyeckast xuMust» U «OOIas 1 HeopraHudeckas
xumus». Ilpm ompemeneHnd TMOAXOAOB K OTOOPY W CTPYKTYPHOH OpraHW3alud



coJiepaHusl ’TUX KypCOB B IIporpaMMme Mo XMMHUHU 3a OCHOBY NPUHSATHI nostoxeHuss @I'OC
COO o paznnuusix 6a30BOro U yriy0iaEHHOro YpoBHEH U3YUEHUS IIPEIMETA.

OcHoBy cozepxanusi KypcoB «Opranndeckas Xxumusi» 1 «O0111ast 1 Heopranmueckas
XUMHUS» COCTaBIJISIET COBOKYIMHOCTh NPEAMETHBIX 3HAHUW W YMEHUN, OTHOCSIIUXCS K
0a30BOMY YPOBHIO M3YYEHHS IpeIMeTa. JDTa CHCTeMa 3HAHUU IMOJIy4aeT ONpEAesIEHHOE
TEOPETUUYECKOE JTOTIOJHEHHUE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN
00BEM (pakTONOrHYecKOoro Marepuaia. Tak, Ha yriiyOJI€HHOM YpOBHE M3YUYEHUS MpeaMeTa
o0ecrieyeHa BO3MOXKHOCTh 3HAUUTEIHHOIO YBEJIMUYEHHS O0bEMa 3HAHUN O XUMHUYECKUX
AJIEMEHTaX M CBOWCTBAX MX COEIMHEHMH HA OCHOBE pacCIIMpEeHUs MU yriayOjeHus
NPEACTABICHU O CTPOCHHHM BEIIECTBA, XHMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHHS PEaKILMil, pacCMaTPUBAEMBIX C TOYKHA 3PEHUS XUMHUYECKON KHHETUKH U
TepMOJUHAMUKU. 3ydeHrne nepuoandeckoro 3akoHa H Ileproguyeckoi CUCTEMBbI
XUMUYECKUX DJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX
NPEACTABICHUSX O CTPOCHHHM aTOMa. XUMHUYECKas CBS3b OOBSCHAETCS C TOUKH 3pPEHUS
DPHEPreTUYECKUX H3MEHEHUW mpu €€ oO0pa3oBaHUM M Pa3pyILICHUU, a TaKXKE C TOUYKHU
3peHHsl MeXaHW3MOB €€ oOpazoBaHusl. V3ydeHwe THUMNOB peakIUil TOMOJHAETCS
dbopMHUpOBaHUEM TMPEJCTABICHUN 00 SIEKTPOXMMHUYECKHX MPOIEccaX M DIICKTPOIIH3E
pacIiaBoB M pacTBOPOB BeLIECTB. B Kypce OpraHnyeckod XWMHH MPU PaCCMOTPEHHH
PEaKIMOHHON CIIOCOOHOCTH COCIMHEHUN yAeNsieTcs 0co00€ BHUMAHHE Bompocam 00
ANEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
pEaKIui.

Oco0oe 3HaueHWe MMEeT TO, YTO Ha COJEP)KAHHE KYpCOB XUMHUHU YIIIyOnIEHHOTrO
YPOBHSI W3Y4Y€HHUsI NJis KIJIACCOB ompenencéHHoro mnpoduis (TJIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMNOJHEHUM K oOILIel cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBaIOT
BIIMSHUE CMEXHbIE IpeAMeThl. Tak, HampuMep, B COAEPKAHUU IMPEIMETa AJIsl KJIacCOB
XUMUKO-(DU3NIEeCcKOoro npoduis O0NbIIOe 3HAYCHHE OYIyT MMETh DJIEMEHTHl Y4eOHOTO
Matepuana rno oodmei xumuu. [lpu u3yuyeHun npeamera B JaHHOM CIIydae aKUEHT OyaeT
cAenaH Ha OOLIHOCTb METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TE€OPHM B XUMHUU U B
bu3nKe: aTOMHO-MOJICKYJISipHAsE Teopusi (MOJEKYJsipHas Teopus B (U3HKE), 3aKOHBI
COXpPAHEHUSI MACChl U SHEPTUHU, 3aKOHBI TEPMOJUHAMUKH, HJIEKTPOJIN3a, NPEICTABICHUS O
CTPOEHHH BEILECTB U IPYroe.

B To e Bpems B coiep)KaHUM TpeaMeTa s KJIaCCOB XMMHKO-OMOJOTHYECKOTO
npoduiis OonblIUi yAENbHbIA Bec OyAeT MMETh OpraHudeckas xumus. B atom ciyuae
IPEIOCTABIISETCS BO3MOXHOCTD ISl OoJjiee 0OCTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3alMKi KJICTKH KaK OMOJOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K
npuMepy, TaKh€ CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMIHIAbI, OCJKH, YTJIEBOJHI,
HYKJIEUMHOBBIE KHUCIOTBI W Jpyrue. Ilpu 3TOM 3HaHHMS O COCTaBeé M CBOWCTBaX
IPEeICTaBUTENIEd OCHOBHBIX KJIAaCCOB OPraHMYECKUX BEHIECTB CIYXaT OCHOBOM s
U3YYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHUS, TUIICBAPEHUSI.



B nnane popmupoBaHus OCHOB HAYYHOI'O MUPOBO33PEHMSI, OCBOECHUS OOLIEHAYYHBIX
METOJIOB IIO3HAHUSA U OIIbITa MPAKTHYECKOIO0 IPUMEHEHUS HAYYHBIX 3HAHWW W3Yy4EHHUE
npeaMera «XHUMHUS» Ha YINIyOJEHHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C
yu4eOHBIMU TpEIMETaMH, BXOSIIMMH B COCTaB MpeAMETHhIX oOinactel «EcTecTBeHHO-
Hay4YHBIE TTpeIMeThD», «MaTemaruka u nHpopMaTuka» u «Pycckuit sI3bIK U TUTEpATypay.

[Tpu u3yuyeHun yueOHOTo npeameTa «XuMus» Ha yriayOlnEHHOM YpOBHE TAaKXKe, KaK
Ha YPOBHE OCHOBHOTO M cpejHero oOiiero oopasoBanus (Ha 0a30BOM ypOBHE), 3ajadcit
NEPBOCTENEHHON 3HAYMMOCTH SIBJISIETCA (POPMHUPOBAHUE OCHOB HAYKH XMMHHU KaK 00JacTH
COBPEMEHHOI0 €CTECTBO3HAHUS, NPAKTUYECKON IEATEIIBHOCTH YEIOBEKa W OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenue sToil 3amaunm Ha yriayOJaEHHOM YpOBHE
U3Y4YEHUS IPEIMETA MPEANOJIaracT peaaIn3alnio TAKuX Lellel, KaK:

dbopMupoBaHHE  TPEJACTABICHUNM: O  MaTepualbHOM  €IMHCTBE  MHpa,
3aKOHOMEPHOCTAX M I[MO3HABAEMOCTH SBICHUW MPUPOJBI, O MECTE XHWMHHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAyllel poJii B 00€CTICYeHUN YyCTOMUHUBOTO
Pa3BUTHSI YEJIOBEUECTBA: B PEIIICHUH MPOOJIEM PKOJOTHUECKOM, IHEPTETHUECKON U
MUIIEBOM OE30MTaCHOCTH, B PA3BUTUM MEIWIIMHBI, CO3JaHUH HOBBIX MaTEpHAJIOB,
HOBBIX MCTOYHUKOB DHEPTUH, B obecrnieyeHU N paLMOHATILHOTO
MPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYphI
YyeJoBeKa, a TaKXKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J0POBBIO U IPUPOIHOM CPEIE;

OCBOCHHUE CHUCTEMbl 3HAHWM, JIGKAIIUX B OCHOBE XMMHYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIAMEHTAJIbHBIX TMOHATHM, 3aKOHOB U
TEOpUM XUMHUH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HMOHHO-MOJEKYJAPHOM,  HAAMOJIEKYJISPHOM, O
TEPMOJMHAMUYECKUX W  KUHETHYECKMX  3aKOHOMEPHOCTSX  MPOTEKaHUS
XAMUYECKUX PEAKIHNH, O XMMHUYECKOM PaBHOBECHH, PaCTBOpPaxX M JIUCIEPCHBIX
cucremax, 00 o0IMX HAyYHBIX TPUHIIMIIAX XUMAUYECKOTO ITPOU3BO/ICTBA;
dbopmupoBaHue y OOydYaromMXcsi OCO3HAHHOTO TMOHHWMAaHUSI BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUUYCCKUX 3HAHUHN 11 OOBSICHEHUS KJIIOUEBBIX WIS U MPoOsIeM
COBPEMCHHOU XHUMMH, JIJI1 OOBSICHCHHS W IPOTHO3UPOBAHUS SIBICHUN, UMEIOIITHX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C
XMMHUEN, TNPOTHO3UPOBAHMSA, aHAIM3a W OLEHKU C MO3ULUN DKOJOTHYECKOU
0€30MacHOCTH TOCJEACTBUI OBITOBOM U MPOW3BOACTBEHHOM JIESITEIHHOCTH
YEJIOBEKA, CBSI3aHHOM C XWMHWYECKUM IIPOU3BOACTBOM, HCIOJIb30BAaHUEM U
nepepadOTKOMN BEIECTB;

yriyOJIeHUuEe MPEACTaBICHUNA O HayYHBIX METOJaxX MO3HAHUWs, HEOOXOIUMBIX JIJIs
NPUOOPETCHUS YMEHUW OpPUEHTUPOBATHCSA B MHUPE BEIIECTB M OOBSICHECHHS
XAMHUYECKUX SBIICHUM, HWMEIOIMX MECTO B TMPUPOAE, B MPAKTUYECKOU
JIESITEIbHOCTH Y TIOBCEIHEBHOM KU3HMU.



B mnaHe peanuzanuu NepBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAIOIMIMX (DYHKIIMMA
[[EJIOCTHON CUCTEMbI CPEHETr0 OOIIero 00pa3oBaHUs MPU U3YUYEHUHU MpPeaMeTa « XUMHUS)
Ha yrayOJ€HHOM ypOBHE OCOOYI0 aKTyallbHOCTh MPUOOPETAIOT TaKWe LIeNW W 3a/ayu,

KakK:

BOCIIUTaHNE YOSKIEHHOCTH B TO3HABAEMOCTU SIBJICHUN MPUPOJBI, YBAKCHHUS K
polieccy TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPHUKIIATHBIX HCCIECTOBAHUHN B
XUMHUH, (POPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMY K O0OYUYCHHIO U TIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS 0OIIEYEIIOBEUECKHIX IIEHHOCTEH;
pa3BUTHE T[I03HABATEIIBHBIX HMHTEPECOB, HWHTEJUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00yUaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS
K caM0OOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICIITHON
npodeCCUOHAIBHOW U OONIIECTBEHHOM  JIESITEBLHOCTH,  OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;
dbopMHUpOBaHUE YMEHUM M HABBIKOB Pa3yMHOI'O MPUPOJIONOJIb30BAHUS, PA3BUTHE
HKOJIOTUYECKON KYJIbTYpbl, MPHUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJE3HON
AKOJIOTUYECKOM NEATEIBbHOCTH.

OO6m1ee YnciIo YacoB, MPEAYCMOTPEHHBIX 11 M3YYEHUS XMMUU Ha YITyOJE€HHOM YpOBHE
cpeaHero obmero oopasoBanus, coctasisieT 204 yacos: B 10 kimacce — 102 yaca (3 gaca B
Hezeno), B 11 kinacce — 102 gaca (3 gaca B Heneto).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHNUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[Ipeamer W 3HaYeHUE OPraHUYECKOW XHMHH, MPEACTABICHHE O MHOI000pa3uu
OPTaHUYECKUX COCTUHECHUN.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepOo/a: OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI.
BaneHTHbIE BO3MOXHOCTM aToma yriiepoja. XuUMHYEcKas CBS3b B OpPraHMYECKUX
coeMHEeHMsIX. Tumbel TruOpUIM3alMM aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
00pa3oBaHUsI KOBAJIEHTHOW CBs3M (OOMEHHBII UM JOHOPHO-aKIENTOPHBIN). THIbI
NEepeKphIBaHUSI aTOMHBIX opOuTaneil, 6- u m-cBsi3u. OauHapHas, JBOWHAsS W TpoWHas
cBs3b. CriocoObl paspbiBa CBsi3ed B MOJIEKYyJaxX oOpraHuueckux BemiecTB. [loHsiTHEe 0
CBOOOJTHOM pajiuKaiie, Hykieoduiie u anexrpodue.

Teopust crpoeHnst opraHndeckux coeauHeHnit A.M. byrtiepoBa M COBpeMEHHBIE
NPEACTABICHUSI O CTPYKTYpE MOJEKYJd. 3HAaY€HUE TEOPUH CTPOEHUS OPraHUYeCKHX
coenquHeHU. MonekyspHble U CTpPYKTypHble (GopMyibl. CTpyKTypHbIE (OPMYJIBI
pa3IM4YHBIX BUJOB: pa3BEPHYTasA, COKpallEHHAs, cKeneTHas. M3omepus. Buabsl nsomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 3(PPEKTHI B MOJEKYJIAX OPraHUYECKHX
COEIMHEHHUM (MHIYKTUBHBIA U ME30MEPHBINA 3D PEKTHI).

[IpencraBnennie o kjIaccupukanuu opraHuyeckux BemiecTB. l[loHstue o
dbynkuuonanpHoM rpymnme. [omornorus. ['omonorumdeckue psapl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenunennit (IUPAC) wu  TpuBHManbHble Ha3BaHUsA
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccudukanus OpraHudeckux peakuuil. OKHUCIUTENIBHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE  METOJABl  M3Y4YEHUS BEIIECTB M MX  [PEBpaIICHUIL:
O3HAaKOMJIEHHE C 00pasllaMHd OpraHMYeCcKHX BEIIEeCTB M MaTepHajllaMd Ha WX OCHOBE,
OMBITHI 10 MPEBPALICHUIO OPraHWYECKUX BEIIECTB IPU HarpeBaHuu (TJIaBJICHUE,
0o0yrJiMBaHWe U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJI OPraHMYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omomornueckwii psj ankaHoB, oOmas ¢opmyna, HOMEHKJIATypa u
M30Mepus. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYN aJKaHOB, SP°-
ruOpuan3alns aTOMHBIX OpOUTasell yriepoaa, 6-cBsi3b. PU3NUECKHe CBOMCTBA AJIKAHOB.

XUMHUYECKME  CBOMCTBA  aJIKAHOB:  pPEAaKIUU  3aMEILIEHHUS, HU30MEpPHU3aLNH,
JNETHIpUPOBaHMs, LMKIM3alWW, NUPOJU3a, KpekuHra, ropeHus. llpencraBieHue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.



[uknoankanel. OO6mas ¢opmyna, HoOMeHKIatypa U uzomepusd. OcoOeHHOCTH
CTPOCHUS M XHUMHUYECKHX CBOWCTB MabIX (LMKJIOMNPOMNAH, HHUKIOOYyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IMKJIOreKcaH) UUKIoaIKaHOB. CrocoObl TOJy4eHHS U TPUMEHEHUE
LAKJIOAJIKAHOB.

Ankenpl. ['omonormueckwii psij anmkeHoB, oOmas ¢dopMmyna, HOMEHKIATYpA.
DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKEHOB, SP>-TMOpHan3ays
aTOMHBIX OpOuTaliel yriepoja, o- U m-cBsizu. CTpyKTypHass M reomeTpuueckas (I1uc-
TpaHc-) u3omepusi. dusnueckue CBOICTBA aTKEHOB. XHMMHYECKHE CBOWMCTBA: pEaKIUU
IIPUCOEANHEHNSI, 3aMEIICHNUS B O-IIOJOKEHUE NPU JBOMHOM CBSA3M, NOJMMEPU3ALMU U
okucienus. lIpaBuno MapkoBHuKOBa. KadecTBeHHbIE pEaKkIMM Ha JBOMHYIO CBS3b.
Crioco0b!I oJTyyeHus: ¥ MPUMEHEHHUE AJIKEHOB.

Anxaguensl. Kraccugukanusa ankaaueHoB  (CONpsDKEHHBIE, H30JIUPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHS M XUMHUYECKHX CBOMCTB
CONPSDKEHHBIX IWEHOB, 1,2- m 14-ipucoenuuenne. Ilommmepusanus CONpsKEHHBIX
nueHoB. CriocoOBbl MOJIyYeHNs U IPUMEHEHUE alIKaIUEHOB.

Anxunpl. ['omonoruueckuid psij ankuHOB, oOmas Qopmysia, HOMEHKIaTypa H
U30MepHUs. OJEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJIKUHOB, Sp-
ruOpuau3anys aTOMHBIX opOuTaneld yriaepojga. Duznyeckue CBOWCTBA AJIKHHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMH MNPUCOCIWHEHUSA, IUMEPU3ALMM W TPUMEPHU3ALUHU,
okuciicHus. KuCIIOTHbIE CBOWMCTBAa QJIKWUHOB, WMEIOIIUX KOHIIEBYIO TPOMHYKO CBS3b.
KauecTBeHHbIE peakMM Ha TPOWHYIO CBsA3b. CHOCOOBI MOJNyYEHUS W NPUMEHEHHE
AJIKWHOB.

ApomaTtuueckue yrieBoAoponbl (apeHbl). I'omosornueckuili psjn apeHoB, oOmias
dbopmyna, HOMEHKIATypa W H30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30I1a. DU3NUECKHe CBOMCTBA apeHOB. XMMHUYECKHUE CBOMCTBA OEH30J1a U €r0
TOMOJIOTOB: PEaKIUU 3aMelIeHUs B OE€H30JbHOM KOJbIIE U YIJIEBOJOPOAHOM pajuKale,
peakuuy NpPUCOCAUHEHUS, OKHUCJIEeHHe romosioroB OeH3ona. IlpencraBienue 00
OPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENICH B OCH30JIbHOM KOJIbLIE HA MPUMEPE aTKUIbHBIX
paauKaioB, KapOOKCUJIBbHOW, THAPOKCHIBHOM, aMHHO- W HUTPOIPYyNIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB crtupoia. llomumepusanms cTuposa.
Crioco0Ob!I MoJTyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOJAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTaHble ra3pl. HedTh M €€ mnpoucxoxIeHue.
Kamennsiii yronb u mnpoayktel ero mnepepabotku. CrocoObl mnepepaboTku HeTH:
MEepPEeTrOHKa, KPEKUHT (TePMHUUECKHI, KaTAIUTUUECKH ), puOopMUHT, Hposn3. [IpoayKTs
nepepadoTku He(TH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOEHHUE raJOTEHIPOU3BOAHBIX YIIIEBOJAOPOAOB. Peakium 3amenieHns
rajJjioreHa Ha TUAPOKCOTPYyNIly, HUTPOIPYIILY, [IMaHOIPYIILy, aMUHOrpymnmy. JleiicTBue Ha
raJOreHNPON3BOAHBIE BOJHOIO M CIMPTOBOrO pacTtBopa wEnoun. B3ammonencTBue



JUTAJIOTCHAJIKAHOB € MarHueM U I[UHKOM. [loHsiTHE O MeTamioopraHu4ecKux
coenMHEeHMsIX. Mcrob30BaHUE TajOreHIIPOU3BOIHBIX YIJIEBOIOPOJOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCIIEpUMEHTAIbHBIE METOJbl M3YUYEHHsI BEUIECTB M WX MPEBpAICHUN: H3ydeHUE
(GU3MYEeCKUX CBOWCTB  YTJIEBOJAOPOAOB (PacTBOPUMOCTB), KAYECTBEHHBIX pEaKIUN
YIIEBOAOPOIOB PA3IMYHBIX KJAaccoB (oOeclBeurBaHWE OpPOMHOW WM HOJHOM BOJIbI,
pacTBOpa MepMaHraHata Kajus, B3aUMOJICHCTBHE alleTHJIEHa C aMMHUA4YHbIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHApYKEHUE Yriaepoia U BOJAOPOJa B OPraHUUECKUX
BEILECTBAX, [TOJIyYCHUE ITUJICHA U U3YUYEHUE €0 CBOMCTB, 03HAKOMIIEHHE C KOJUIEKIUSIMU
«HedTtp» 1 «Yromp», ¢ obOpa3liaMu IIaCTMAacC, KaydyKOB W PE3WHBI, MOJCIUPOBAHUE
MOJIEKYJ YTJIEBOAOPOI0B U raJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxaiue opranuyeckue CoeAUHEHMS.

[IpenenbHble 0AHOATOMHBIE COUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMepe METaHoda U
sTaHosia). ['oMonormueckuit psg, oOwmwas QopMmyna, H30MEpHs, HOMEHKJIaTypa U
kinaccudukanua. Du3MYECKHE CBOWCTBA  NPENENbHBIX  OJHOATOMHBIX  CIIUPTOB.
Bonoponnsie CBS3M MEXIYy MOJEKYJaMH CHOUPTOB. XHWMHYECKHE CBOWCTBA: pEaKUUU
3aMEILICHUs], JETHApATAllNM, OKHCIECHHS, B3aUMOJICUCTBUE C OpPraHUYECKUMH U
HEOPraHUYECKUMH KHucjioTamMu. KadecTBeHHass peakius Ha OJHOATOMHBIE CIHPTHI.
JleficTBue »TaHOJA M METAaHOJA Ha OpraHu3M uenoBeka. (CrnocoObl MOJMyYeHHs U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie »dupbl, HOMeHKIaTypa u u3oMepus. OcoOCHHOCTH (PUIMUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CIIUPTHI — ITHJICHTIIUKOJIb U TIullepuH. Ou3nueckue U XUMHUECKUE
CBOMCTBA: PEaKIMM 3aMEILCHUS, B3AUMOJICCTBUE C OPTaHUYECKUMHU U HEOPTaHUYECKUMU
KHCJIOTaMHM, KAauyeCTBEHHAs peaklius Ha MHOroaTomHele crnupthbl. [IpencraBienue o
MEXaHU3ME peakiuid HykjieopmibHOTO 3amerieHus. JleiicTBME Ha OpraHu3M YeJOBEKa.
Cnioco0Obl MOJTy4eHUs: ¥ TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYIIbl, B3AUMHOE BIUSHUE TUIPOKCOTPYIIBI U O€H30JIbHOTO
anpa. ®Pusmueckue cBoiicTBa (eHona. OCoOCHHOCTH XUMHUYECKHX CBOMCTB (heHoa.
KauectBennnie peakiuu Ha (eHon. Tokcwmunocts ¢enona. CrnocoObl MOMydeHUS U
npuMmeHeHue denona. GenondopmanbaeruaHas cMoJIa.

KapOoHwibHbIE COEIMHEHUS] — albJAETUIbl U KETOHBI. DJEKTPOHHOE CTPOEHHUE
KapOOHWIJIBHOM IpyIIibl. ['oMoIoruueckue psiabl allbJerHI0B U KETOHOB, o01Ias (popmyia,
n30Mepus U HoOMeHKIaTypa. Ousndyeckue CBOMCTBA ANbAETUAOB U KETOHOB. XUMUYECKHE
CBOWCTBA allbJICTUJIOB U KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE abJerujoB,
KaueCTBEHHbBIC pPeaklu Ha aybaeru/ibl. CriocoObl MOTYyYEeHUs] U PUMEHEHUE ajIbJerui0B
U KETOHOB.

OAHOOCHOBHBIE TIpenesibHbIE KapOOHOBbIE KHUCHOTBI. (COOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KuCIOT. M3omepuss u Homenkinarypa. dusmueckue CcBOICTBa



OJIHOOCHOBHBIX ~ MpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U  MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBONCTBA: KHCIOTHBIE CBOMCTBA,
peakius dTepuuKanym, peakiiuy ¢ y4aCTHEM YIJIEBOJIOPOJHOTO paaukana. OcoOeHHOCTH
CBOMCTB MYpaBbHUHOW KHUCIOTHI. [loHATHE O MNPOU3BOAHBIX KapOOHOBBIX KHUCIOT —
CIOXHBIX d3¢dupax. MHoOroobpasme KapOOHOBBIX KHUCIOT. (OCOOCHHOCTH CBOWCTB
HEMpeAeNbHbIX M apOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCIIOT,
THIPOKCUKApOOHOBBIX  KUcHOT. [IpeAcTaBuTenu  BBICHIMX  KApOOHOBBIX  KHUCJOT:
CTeapuHOBAasl, MAIbBMUTHUHOBAS, OJICUHOBAS, JIUHOIEBAS, TUHOAEH08As KUCTOTHL. CrIocOObI
MOJIYYEHUS] U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxusle >¢upbl. ['omomormyeckuii psa, oOmas ¢GopMyna, H3OMepUs H
HOMEHKJIaTypa. PU3NUECKUE U XUMUYECKHUE CBOWCTBA: TMAPOJIN3 B KUCJIOW U IIEIOYHON
cpene.

Kupsi. CTpoeHue, puzndeckue U XUMUYECKHE CBOMCTBA AKUPOB: THAPOJIHN3 B KUCIOU
U 1enouHon cpege. OcCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU HENPEIEIbHBIX
YKUPHBIX KUCIOT. JKUphI B IPUPOJE.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE IeHCTBUE.

OOmas xapakrepucTtuka yriaeBojnoB. Kmaccupukauus yriaeBonoB (MOHO-, AU- U
nonucaxapunabl).  MoHoOcaxapuapl:  IJIIOKo3a,  (GpPYyKTO3a,  TajlakTo3a,  pudo3a,
nezokcupru6o3a. dusmyeckne CBONCTBA M HaxoxJIeHuWe B npupoae. DOTOCHUHTE3.
XUMHUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUU C YYACTUEM CIIMPTOBBIX U AJIBACTUAHOM IPYIL,
CIOUPTOBOE U MOJIOUHOKHCTIOE OpokeHue. [IpumeHeHHe TJIOKO3bl, €€ 3HaueHUE B
KU3ZHEIEATEIbHOCTH oOpranu3Ma. Jlucaxapuapl: caxaposa, MaibTo3a M JIAKTO3a.
BoccranaBnuBaroniyie 1 HEBOCCTaHABJIMBAIOLIME AuUcaxapuabl. ['Uaponu3 nucaxapuios.
Haxoxnenue B mnpupoae u npumeHeHue. I[lonmucaxapuabl: Kpaxmaj, TIUMKOT€H U
nemnonosa. CTpoeHne MakpoMOJIEKYJ KpaxMalla, IIIMKOreHa U HEeuTroo3bl. dusnyeckue
CBOMCTBA Kpaxmajga M IEJUIIOJI03bl. XHWMHUYECKHME CBOMCTBA Kpaxmajia: THIpOJIn3,
KAueCTBEHHAs] peakuus C HOAOM. XHUMHUYECKHME CBOMCTBA UEJUIIOJIO3bl: TUIPOIIU3,
noyiydueHue >QupoB LeUT0I03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAaxX (BHCKO3a,
aleTaTHBIN MENK).

OKCHEpUMEHTAIBHBIE ~ METOJABl  M3Y4YEHUS BEIIECTB M HMX  [PEBpAIICHUIL:
pPacCTBOPUMOCTb PA3IUYHBIX CHOUPTOB B BOJIE, B3aUMOJCICTBUE HTAaHOJA C HATPHUEM,
OKHMCJICHHE OTUJIOBOI'O CIHMpTa B aibJAeruJ Ha pacKaJ€HHOM MEIHOM IPOBOJIOKE,
OKUCJIEHME JTWJIOBOIO CHHpPTa JAUXPOMATOM Kaius (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBbIE pEAKIMHU Ha albAeruabl (C  TUIPOKCHUIOM
muammuncepeopa(l) u runpoxcugom memu(ll)), peakumst TaunepuHa C THIPOKCHIOM
meau(ll), xumudeckue CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI, B3aUMOJEHCTBUE PACTBOPA
roko3el ¢ ruapokcuaom Menau(ll), B3ammogmelicTBue Kpaxmaiga ¢ HOAOM, pEIIeHUE
HKCIIEPUMEHTAIBHBIX 3aja4 1o TemaMm «Cnuptel U (peHonb», «KapOOHOBBIE KHCIOTHI.
Crnoxubie 3GupbD».



A3oTcoaep:xaniue OpraHunyecKkue coeJuHeHms.

AMHMHBI — OpraHMYecKhe TMPOM3BOJHBIE ammuaka. Kiaccudukanuss aMUHOB:
anudaTUYecKue M apoMaTHUYecKHe; MEepBUYHBIC, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MoJieKyn, oOmas ¢dopMyna, H30MepUs, HOMEHKJIAaTypa W (U3MYECKHE CBOICTBA.
XUMHYECKOE CBOMCTBA anu(paTHYECKUX aMHHOB: OCHOBHBIC CBOWMCTBA, aJIKWIMPOBAHHE,
B3aMMOJICHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOM KUCTOTOW. COJIM aJIKWIIaMMOHUS.

AHWIMH — TpEACTaBUTENIb aMHUHOB apoMaTrudeckoro psaa. CTpoeHue aHWIMHA.
B3anMHOe BiMsAHHME rpynn aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHWIMHA. KayecTBeHHble peakuuu Ha aHWIMH. CnocoObl NOJNYYEHHUS U
npuMeHeHue anddarnyeckux aMuHoB. [lonmydyeHne aHuIMHa U3 HUTPOOEH3071a.

AmuHokuciotel. HomeHknatypa u wu3zomepus. OTOenbHbIE MPEACTABUTENH  O-
AMUHOKHUCJIOT: TJUUWH, ajnaHuH. Du3nueckue CBOKWCTBA AMUHOKHUCIOT. XHMHUYECKHE
CBOMCTBa AMHMHOKHMCIOT KaK aM(OTEpHbIX OPraHUYECKHX COEAUHEHUH, peaKuus
NOJIMKOHJIEHCAllUM, OOpa3oBaHWE NENTUAHOW CBs3U. buosornueckoe 3HAYEHUE
aMUHOKUCHOT. CUHTE3 U THIPOJIU3 MIETITH/IOB.

benku kak npupoansie noauMepsl. [lepBuyuHas, BTopuyHas U TPETUYHAsI CTPYKTypa
0enkoB. XMMUYECKHUE CBOMCTBA OCJIKOB: THAPOIIN3, JCHATYpallvs, KAYeCTBEHHBIE PEaKIUU
Ha OeJIKHU.

OKCHepUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBPAIICHUI: paCTBOPEHHE
OeNKOB B BOJIE, JeHATypalus OeJIKOB IMPH HArpeBaHWUU, I[BETHHIC PEAKIMU Ha OEIKH,
pELlIEHHE SKCIEPUMEHTAIBHBIX 3aJad4 MO0 TeMaM «A30TcoJepkKaluue OpraHrudYecKue
coeMHEeHMs» U «Pacno3HaBaHHe OPraHUYECKUX COETUHEHUI.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCAUHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AlluU, CPEIHSS MOJICKYJIsIpHAs macca.
OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IMOJUMEpU3alus M
MOJINKOH/ICHCALIHSL.

[Tomumepuble  Marepuansl.  [lmactMacchl  (MOJNMATUIIEH,  MOJIMIPONUIIEH,
MOJIMBUHUWIXJIOPHU]L, MTOJIUCTUPOIL, MOJIUMETUIIMETAKPUJIAT, MOJINKapOOHATHI,
noJimdTUICHTEpePTanar). Y Trim3aus 1 nepepadoTka IIacTUKa.

DnacToMepbl: HATypalibHBIH KaydyK, CHHTETHUYECKHE Kaydyku (OyTaaneHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HarypaibHble (XJONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApPOH U JIABCaH).

[Tomumepsl crnenuaibHOTO Ha3HadeHus (TedIOH, KeBiap, SJIEKTPOMPOBOISAIINE
MOJIUMEPHI, OMopasnaraeMble MOJUMEPDI).

OKCIEpUMEHTAIbHBIE  METOJbl H3YYEHMs] BEIIECTB U MX  HPEBpaICHUM:
O3HAaKOMJIEHWE C oO0pa3laMHl MPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,



Kay4yKOB, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Pacno3HaBaHMe IuiacTmacc U
BOJIOKOH.

Pacuérurle 3amaqn.

Haxoxnenue monexynsapHO (HOpMyNbl OPraHUYecKOro0 COEIWHEHHUS! MO0 MAacCOBBIM
JIONISIM  DJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJICKYISIPHON (HOPMYIIBI
OpPraHMYECKOTO COEIMHEHUs M0 Macce (00bEMY) MPOAYKTOB CrOpaHMsi, MO KOJIMYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/UIIM UCXOIHBIX BELIECTB, YCTAHOBIICHUE
CTPYKTYpHOH (pOpMysIBI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOMICTB
WIKM CINOCOOOB MOJYYEHHUs, OIPEACIICHHE JOJIM BBIXOJA MPOAYKTAa PEAaKUUH OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3€d IIPU M3YyYEHHHM OpraHnyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHI, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO11ue ecTecTBEHHO-HAY4HbIE TIOHATHUS: SBJICHUE, HAyUHbII (akT, runoresa, Teopus,
3aKOH, aHAJIU3, CUHTE3, KJaccu(puKanus, HaOJI0JeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIIb,
MOJICJIUPOBAHUE.

@®usnka: Marepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, YJHEPIETHUECCKUN
YpOBEHb, BEILECTBO, Te€JI0, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3NYECKUE
BEJIMYUHBI, EMHULBI N3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buosnorms: KJIeTKa,  OpraHu3M, JSKocucteMa, Ouocdepa,  MeTabOJIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TreTepoTPOPHBIM TUI NUTaHUS, OpOKEHHE,
(doTOCHHTE3, IbIXaHHE, OCJIKH, YIIIEBO/IbI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hble HCKOMAEMble, TOIINBO.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS, MOIOIIUE
CpencTBa, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CoctaB aTroMHBIX siep. XuUMHUecKuid »snemeHT. HM3orombl. CtpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIE YHCIA. ODHEPreTUYECKUE YPOBHU U
oaypOBHU. ATOMHBIC opOuTanu. Knaccudukamnms XMMHISCKUX 3JIEMEHTOB (S-, p-, d-, f-
alieMeHThl). PacnpeneneHue SJIEKTPOHOB 10 AaTOMHBIM OpOUTAIsIM. DJEKTPOHHBIC
KOH(UTYpallM aTOMOB DJJIEMEHTOB IE€PBOTrO—4EeTBEPTOTO TMEPHUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KoH(purypamnmu HMOHOB.
DNEeKTPOOTPUIATETBLHOCTb.



Ilepuonnueckuit 3axkoH u llepuoanueckas cucrema XUMUYECKUX 3yeMeHToB JI.U.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U lleprmonnueckoil CUCTeMbl XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHHSI ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX M CJIOKHBIX BEIIECTB IO
rpyniaM 1 nepuojaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBA3b. Buabl XMMHUYECKOM  CBA3U:  KOBAJEHTHAs, HWOHHAas,
MeTayuinyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOUW CBsSI3U: OOMEHHBIA U JIOHOPHO-
aKIENTOPHBIA. DHEpPrus U JuiHa CBsA3U. [loJIpHOCTH, HANPABICHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOM cCBs3u. Kparnele cBs3u. Boxpoponnas cBsa3b.  MexMoneKynspHbIe
B3aUMOJICHUCTBUA.

BajleHTHOCTh U BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBmenne O KOMIUIEKCHBIX coenuHeHusXx. CocTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCO0Opa3oBaresb, JIMTaHbl. 3HAUYCHUE KOMIUIEKCHBIX coeauHeHuil. [lonstue o
KOOPAVMHAIIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIIBI KPUCTAIIIMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonstTne o nucnepcHbix cucteMax. MctuHable pacTBOphl. I[lpencraBimenue o
KOJUIOMHBIX pacTBopax. CriocoObl BRIpaXKEHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi 0
BEILIECTBA B PACTBOpPE, MOJIApHAs KOHIEHTpauusa. HachbIleHHble W HEHAaCHIIIEHHBIE
pacTBOPBI, pACTBOPUMOCTh. KpHucTammoruaparsl.

Knaccudukanuss M HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. [puUBUANIbHbBIC
HAa3BaHUA OTJIEJIbHBIX MPEACTABUTENECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4ecKUX peakiuii B HEOPraHUYECKON M OPTraHUYeCKOW XUMUH.
3aKOH COXpaHEHHsI MACChl BEILIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHHS SHEPTUU MpPH
XUMHUUYECKUX peakuusx. TernoBbie 3PHEKThl XUMUYECKUX peakiuid. TepMoxuMudeckue
YpaBHEHHS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3IUYHBIX (DAKTOPOB.
['oMoOreHHbIE U TeTEPOreHHbIE peakiuu. Karainus u KaTain3aTopsbl.

OOpatumpie U HeoOpaTUMbIE peakiuu. XUMUYecKoe paBHoBecue. KoHcTaHTa
XMMHUYECKOro paBHOBecHsl. DakTOpbl, BIUSIONIME HA TMOJIOKEHUE XUMHYECKOTO
paBHOBECHUA: TEMIIEpATypa, MaBJICHWE W KOHUEHTPAIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunuun Jle [latense.

Onextponutnyeckas auccornuanus. CwibHbIe W ciabble AIeKTpoduThl. CTeneHb
nuccoruanvu. Cpega BOAHBIX PacTBOPOB: KHUCJIOTHAs, HEWUTpabHAsd, IIEIOYHASs.
Bonopoansiii mokasarens (PH) pactBopa. ['maponus coneit. Peakiiyu noHHOTO 0OMeHa.

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAaHOBUTEND. [Ipoecchl OKUCIEHNUS U BOCCTAHOBJICHHS. BaKHEWIINE OKUCIUTEIN U



BOCCTAHOBUTENHU. MeETOJ| 3JEKTPOHHOr0 OajlaHca. DJEKTPOJIU3 pPacTBOPOB M paCIIaBOB
BEILIECTB.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYECHUS BEIIECTB U UX MPEBPAILLCHUI: Pa3I0KEeHUE
NEPOKCHAA BOJOPOAA B MPUCYTCTBUM KaTaIM3aTOPa, MOJEIH KPUCTAUIMYECKUX PEIIETOK,
IIPOBEICHUE PEaKIUi HMOHHOrO OOMEHA, OINpPEAEIICHHE CpPEIbl PACTBOPOB C IMOMOIIBIO
WHIUKATOPOB, H3y4YEHUE BIUSHUA PA3JIMYHBIX (HAKTOPOB Ha CKOPOCTh XHUMHUYECKOU
pEaKUuU U MOJOKEHUE XUMUYECKOTO PABHOBECH.

Heoprannyeckasi xummusi.

[lonoxxenne HemetauioB B [leproanueckon cucreme XuMuUYecKux dnnemeHToB J[.H1.
MeHnaeneeBa 1 0COOEHHOCTH CTPOEHHUSI MX aTOMOB. PU3HUECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEMETaLUIOB (Ha pUMepe KUCIOpoa, cephl, hocdopa u yriaepoaa).

Bognopon. [Tonyuenue, ¢puznueckue 1 XUMUYECKUE CBOMCTBA: PEAKIUU C METallaMU
Y HEMETaJlIaMH, BOCCTAHOBUTEIbHBIE cBOWCTBA. ['uapubl. TOIUIMBHBIE 3JIEMEHTHI.

['amorensl. HaxoxkneHwe B TOpHUpPOAE, CHOCOOBI MONy4YeHUsS, (PU3HUECKHE U
XUMHUYECKME cBOWcTBa. [l'amoreHoBofoponabl. BaxHeillme KHCIOpOACOIAEpKAIINE
COeMHEHUs] TrajoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYYECHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB 1 UX COCIMHEHH.

Kucnopon, o30H. JlabopatopHble H MPOMBIIUICHHBIE CHOCOOBI  MOJYYEHUS
kuciopona. OU3nyeckue U XUMHYECKHE CBOMCTBA U NMPUMEHEHHE KHUCJIOpPOJAa M O30HA.
Okcuabl U MEPOKCHUIBI.

Cepa. Haxoxnenue B mpupojie, CIocoObl MOJydeHus, (GU3NUeCKue U XUMHUYCCKHE
cBorictBa. CepoBoaopoa, cyibduasl. Oxcun cepsi(1V), okcun cepoi(VI1). CepHucras u
cepHasi KUCIOThI U uX coh. OCOOEHHOCTU CBOMCTB CepHOM KUCHOTHI. [IpuMeHeHune cepbl
U €€ COEIUHEHN.

Azor. Haxoxxaenue B mpupoje, crocoObl MOydyeHus, (GU3nUecKue U XUMUYECKUe
cBoricTBa. AMMUAK, HUTpHUAbl. OKCHIBI a30Ta. A30THUCTasi U a30THAsI KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHL. I[IpuMeHeHue a30oTa U €ro COeJUHEHUM.
A3OTHBIE yIOOpEHHUS.

®docop. Haxoxaenue B npupoe, crnocoObl MOTyYeHUs], PU3NUIECKHE U XUMUYECKHE
cBorictBa. Dochuast u dochun. Oxcuast ochopa, dochopHas kuciora u e€ Couu.
[Tpumenenue docdopa u ero coenunenuii. DocpopHsie ynoopeHus.

VYraepon, HaxoXJIeHHE B Mpupoie. AJIOTpornHble Moaudukanuu. Dusndeckue u
XUMUYECKME CBOMCTBAa TMPOCTBHIX BEHIECTB, OOpa3oBaHHbIX yriepoaoM. Oxcun
yraepoaa(ll), oxcun yraepona(lV), yronbHas kuciora U €€ coild. AKTUBUPOBAHHBIN
yroib, anacopOuus. DymnepeHsl, TpadeH, yriaepoaHbie HaHOTPYOku. [Ipumenenue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COCTUHEHUM.

Kpemunii. Haxoxnenue B mnpupoje, CHocoObl MOdMy4YeHUs, (U3HMUYECKUe U
xumuyeckue cBoMcTBa. Oxcua  kpemuwusi(lV), kpeMHHeBass KUCIOTa, CUJIMKATBHI.
[IpumeHeHue KpeMHus U ero coeAnHeHuil. CTEKI0, €ro noiay4yeHue, BUAbl CTEKIIA.



[Tonoxenne wmetawuioB B Ilepuonnueckoil cucTteMe XUMHYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHMSI IJIEKTPOHHBIX 000JI04€K aTOMOB MeTauioB. OOue gpusndeckue
cBoiicTBa MeTasuioB. [IpuMeHeHne MeTamuioB B ObITY U TeXHUKE. CIIaBbl METAJIOB.

DNEKTPOXUMHUYCCKUN PsAl HaMpsHKeHUH MeTauioB. OOmme crmocoObl MONydeHUS
METAJJIOB: THUAPOMETALTYPTHs, MUPOMETALIYPIUsl, 3JeKTpoMeTtaiutyprus. [lonstue o
KOppo3uu MeTa/IoB. Crioco0bI 3a1UThl OT KOPPO3HUH.

OoOmass  xapakrtepuctuka MetauioB |A-rpynnsl  Ilepuonnyeckoil  cuCTEMbl
XUMHUYECKUX 3JIEMEHTOB. HaTpuil M kanuil: mojiydeHue, (pU3NYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE NPOCTHIX BEIIECTB U UX COCTUHEHUN.

OoOmass  xapakrepuctuka MetamuioB |lIA-rpynner  [lepuoanueckoil  cucTeMbl
XMMHYECKUX 3JIEMEHTOB. MarHuil U KajublUil: MoJydeHHue, (PU3NUecKUe U XUMHUYECKHUE
CBOICTBa, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUN. JKECTKOCTh BO/IBI M CIIOCOOBI
€€ yCTpaHEHUs.

ATIOMMHMIL: TIOJIydeHHE, (PU3HYECKHE M XHMHYECKHME CBOMCTBA, IMPUMEHEHUE
IIPOCTOTO BEILIECTBA M €ro COeAMHEHUN. AMQOTEpHbIE CBOICTBA OKCHIA M THIPOKCHJA
QIFOMUHUS, TUIPOKCOKOMIUIEKCHI ATFOMUHUS.

OO1ras xapakTepucTUKa METAJUIOB Mo0ouHbIX noarpynn (b-rpynmn) Ilepuoanueckoi
CHUCTEMbI XUMUYECKHUX AJIEMEHTOB.

@u3nuecKkne M XHMHYECKHE CBOMCTBA Xpoma M €ro coeauHeHuil. OKCHOBl U
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl W auXpomaThl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [losyueHre 1 MpuMEHEHnE XpoMa.

Pu3nuecKne U XMMHUYECKUE CBOMCTBA MapraHia U €ro COeIWHEHUH. Baxueimue
coenunenust mapranua(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). Ilepmanranar
KQJINsSI, €TO OKHUCIIUTEIIbHBIE CBOVCTBA.

duznyeckue W XHUMHYECKHE CBOMCTBa JKejae3a M ero coeauHeHur. OKCHIbI,
ruapokcuasl U conu xkenesa(ll) u sxeneza(lll). Tlonyuenue u npuMeHeHHe Keye3a U €ro
CILJIABOB.

Ou3nyecKne M XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHuil. [lonmyuenue wu
IIPUMEHEHUE MEIU U €€ COCUHEHUN.

[{uuk: mosydenue, puU3NUECKHe M XMUMHYECKHE CBONCTBA. AMQOTEpHBIC CBOMCTBA
OKCHJA W TUAPOKCHJIA IIMHKA, TMAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHHe IIMHKa U €ro
COCIMHEHUMN.

DKCNEepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB M WX NPEBPALLECHUN: U3yYEHUE
00pa31oB HEMETAIJIOB, TOpeHue cepbl, hocdopa, Kene3a, MarHusl B KUCIOPOE, U3yUeHHUE
KOJUIEKIMU «MeTaJlibl U CIUIaBbl», B3aMMOJECHCTBUE LIEIOYHBIX W LIEJIOYHO3EMEIBHBIX
METa/UIOB C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB), B3aUMOJECHCTBUE
IMHKAa M JKeJe3a ¢ pacTBOpaMU KHUCIOT M UIEIOYEH, KAYECTBEHHBIC PEAKLIHMH Ha
HEOPraHUYECKHE AHWOHBI, KaTHOH BOJAOPOAA M KAaTHOHBI METAJUIOB, B3aUMOJECHCTBHE
TUAPOKCHUJIOB AJIIOMHUHHS M I[IMHKA C PAacTBOPAMHM KHUCJIOT W INEJIOYEH, pELICHHE



HKCHEPUMEHTAIBHBIX 3aAa4u o TemaM «l'anorens», «Cepa u €€ coequHEHUs», «A30T U
dbochop um uX coeauHEHUs», «MeTawibl MNIaBHBIX MNOArpynm», «Metamisl MOOOYHBIX
NOATPYIID.

XuMHuS U KU3Hb.

Ponp xumum B oOecrniedeHHH YCTOMYMBOTO pa3BUTHS uejoBedecTBa. [loHsATHE O
Hay4YHbIX METOJIaX IIO3HAHUS W METOJOJIOTUHA HAYYHOIrO HccienoBanus. HayuHbie
OPUHIMIIBL  OpraHU3allMkd  XUMHUYECKOro NpOou3BOJACTBA. [IpoMbIlIUIEHHBIE CHOCOOBI
MOJYUYEHHUS BaXKHEUIINX BEUIECTB (Ha MpUMEpe NMPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI,
MeTaHousa). [IpoMbluieHHbIE COCOOBI MOJYYEHUS] METAUIOB M CIUIABOB. XHWMHYECKOE
3arps3HEHUE OKpYKarolleld cpeabl M ero mocienactsus. Poimbp xumuu B oOecniedeHUU
HHEPreTUYECcKoil 0€30MacHOCTH.

XuMHs U 310pOBbe uelsioBeka. JlekapcTtBeHnHble cpeacTsa. [IpaBuia ucnoap3oBaHus
JIEKAPCTBEHHBIX MPENapaToB. Pojab XMMUM B pa3BUTUN MEAULIAHBI.

XuMusl THIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIE A00aBku. Poib Xumuu B
o0ecreyeHny MUIIeBOl O€30MacHOCTH.

Kocmetuueckue u napdromepusie cpeactsa. boiroBas xumus. [IpaBuia 6e3omnacHoro
WCIIOJIb30BAHUS MIPENapaToB OBITOBOM XUMHH B TIOBCETHEBHOM KU3HH.

XuUMUs B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTepUalibl (IIEMEHT, OETOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTe€pUalibl, KpacKH, CTEKJIO0, KepamHKa.
Marepuansl 11 31eKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuérnrle 3agaun.

PacuéTtpl: Maccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WIM 00bEMY OAHOrO M3 YYaCTBYIOUIMX B PEAKIMU BEUIECTB, MacChl
(00BbEma, KONMHMUYECTBAa BEIIECTBA) MPOJYKTOB PEAKIMH, €CIM OJAHO W3 BEIIECTB HUMEET
npuMecH, mMacchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJYKTa PEaKlUU, €CIU OJHO M3
BEIIECTB JAHO B BHUJE PACTBOpPA C OMNPEICIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEILIECTBA, MACCOBOM JIOJM M MOJISIPHOM KOHIIEHTpPAUM{ BEIIECTBA B PAacTBOpE, OJIU
BBIXOJIa ITPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBSI3€M MPU M3y4YeHHUU OOIIEH W HEOpraHWYeCKOu
xumun B 11 Kiacce oCylIECTBISIETCS 4Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHSTHUM, TaK U MOHATUH, MPUHATHIX B OTIEJIBbHBIX MPEIMETaX €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO01muMe ecTeCTBeHHO-HAYYHbIE TIOHATHS: SIBJIEHNE, HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHallu3, CUHTE3, Kiaccuukanus, NEepUOJUYHOCTb, HAONIOJCHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

®dusuKa: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HMOH,
M30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJId, JHEPr€TUYECKUN YpPOBEHb, BEIIECTBO, TEIIO,



00bEM, arperaTHoe COCTOSIHUE BEIIECTBAa, HACAbHBIA Ta3, (U3MYECKUE BEITUYUHBI,
€AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHu3M, sKocucTeMa, Ouocdepa, MeTabONIM3M, MaKpo- U
MUKPOIJIEMEHTBI, OCTIKH, )KUPHI, YTIEBObI, HYKJIEMHOBBIE KHCIOTHI, )E€PMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB ¥ TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE HCKOIMAaeMble, TOILUIMBO,
pecypcBhl.

TexHonorusi: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIypTusi, CTPOUTEIIbHbIC
MaTepualbl, CEIbCKOXO3SIUCTBEHHOE MPOU3BOJICTBO, IHUIIEBAs MPOMBIIIJIEHHOCTb,
dapmareBTUYECKass TPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX IIPEMapaTos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaT€pHAJIOB, JJEKTPOHHAs  MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHUHN HA
YIUIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cOOTBETCTBUM C CUCTEMHO-/IEATEIBHOCTHBIM MOAX0J0M B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS NMpeAamMeTa «XHMHs» Ha YPOBHE CPEIHEro 0oO0IIero oOpa3zoBaHUs
BBIJICTICHBl  CJIEAYIOIINE COCTAaBJSIONIME: OCO3HAHHE OOYYaIOIIMMUCA POCCUHUCKOMN
IPaXJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOONPEJICICHNIO; HaJMuWe MOTUBALMU K OOYYEHHIO; TOTOBHOCTh U CIOCOOHOCTB
oOyyJarouxcsi pyKOBOACTBOBAaTbCS MPUHATHIMH B OOLIECTBE NpaBWIaMU M HOpPMaMu
NOBEACHUS; HAJIMYKUE MPABOCO3HAHUSA, FKOJIOTHYECKON KYJIbTYpPbl; CIOCOOHOCTh CTaBUTh
LEIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUSA  IpeaMeTa  «XUMHSD»  OTpPa)aroT
cOpPMUPOBAHHOCTh ~ OMbITA  IMO3HABATEIBHOM M  NPAKTHUUECKOH  JEATEIBHOCTH
oOyyJarouuxcs B MpoLecce peain3aii 00pa3oBaTEIbHON 1EATETbHOCTH.

JInuHOCTHBIE  pe3yJabTaThl ~ OCBOEHUS  IpeaMeTra  «XUMHUS»  OTpPa)XarorT
cOpPMUPOBAHHOCTh ~ OMbITA  IMO3HABATEIBHOM M  NPAKTHUUECKOH  JEATEIBHOCTH
oOyyaromuxcsi B IpoLEecce peaan3auuu o0pa3oBaTeIbHON 1€ATEIbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IMpaB W 0Os3aHHOCTEM,
YBaXXEHUS K 3aKOHY U [TPABONOPAIKY;

IIPENCTABIICHNS O COLMAJIBHBIX HOPMax W NPAaBUJIaAX MEXJIMYHOCTHBIX OTHOLIEHUM B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3AAHUM Y4YEOHBIX
POEKTOB, PELICHUU Y4YEOHBIX U IO3HABATEJIbHBIX 3a7ay, BBINOJHEHUM XWMHUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUE€OHOU JAESTEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOILEHUS K UCTOPUYECKOMY U HAyYHOMY HACIEAUIO0 OT€YECTBEHHON
XUMUU;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPUU U MIPAKTUYECKOTO MPUITOKEHUS
XUMUH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh PEe3ylbTaT UIMTENbHBIX HAOJI0ICHUIA,
KPOMOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX MIOMCKOB, MOCTOSTHHOTO TpyAa YYEHBIX U IPAKTUKOB;

WHTEpeCa W TO3HABATEJIBHBIX MOTHBOB B IIOJYYEHUU M IOCJIEAYIOLIEM aHaJIU3e
uHGOpPMAIIMU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOTO ITOBECHUS;



CIIOCOOHOCTH OLIEHHUBAaTh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMHU SBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICEHUE U MOCTYNKHA CBOMX TOBApHILEH C MO3ULUI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIECTBUIA MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3/10poBOro U Oe30macHoro odpasa *KU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOMIONIEHUsT TpaBWJI  0€30MacHOro oOOpamieHWss ¢ BEImEeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHUMAHUSI [EHHOCTH MPaBWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHUSI TOCHEJACTBUM UM HENPUITUS BPEIHBIX MPUBBIUCK (YNOTpPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIBCKON JESATEIHHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOHN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKA HAa AKTUBHOE YYacCTHME€ B PEIICHUHM MNPAKTUYECKUX 33]ay COIHMATbHOU
HaIIpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY M3YUYEHHIO Npodeccuil pa3inuyHOro poja, B TOM YHCIe
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHAMBUIYAJTbHON TPAEKTOPUH OOpa30BaHMS,
Oynyweid mnpodeccud W pealn3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKM I€J€CO00pa3HOro OTHOIIEHHUS K TMpUPOJIe KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU HA 3EMIIE;

MOHUMAHUSI  TJOOATBHOTO  XapaKTepa JKOJOTHYECKUX  MpoOJeM,  BIHMSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPHUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTIKCHUNW XUMHH JUIsl PEIICHUS
BOIIPOCOB PAI[MOHAILHOTO MPUPOONOIB30BAHMUS;

AKTUBHOTO HEIPUATUSA IEUCTBUN, IMPUHOCILIMX BpEH OKPYXKArolled NPUPOIHOU
cpele, YMEHMsS TNPOTHO3UPOBATH HEOJArOMPUATHBIE HKOJOTUYECKUE MOCIEACTBHUS
MPEeANPUHUMAEMBIX JICMCTBUN U MIPEAOTBpAIATh UX;

HaJIM4YMs PA3BUTOrO SKOJOTUYECKOTO MBIIUIEHHUS, SKOJIOTHYECKON KYJIbTYpPbl, ONbITa
NEeSATEIbHOCTH HKOJOTMYECKON HAMpaBI€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
M03HABATENIbHON, KOMMYHUKATUBHONW W COLIMAJIBHON MpPaKTUKE, CIIOCOOHOCTU U yMEHUS
aKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMOhooHH;



7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHNUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTUSA HAyKH H
00I111eCTBEHHON TTPAKTUKH;

MOHUMAaHUS CIeNU(PUKN XUMHUU KaK HayKH, OCO3HaHMs €€ poyin B (OPMUPOBAHUU
pPallMOHANILHOTO HAyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBICHUs 00
OKpYXKalollleM MHUPE KaK O E€JUHCTBE NPUPOJbI U YEJIOBEKA, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU TPOo0IeM COXpAHEHHS PUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMUU JIJII COBPEMEHHOW ITUBUJIU3AINA: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH W BAXXHOM POJM B CO3MaHMM HOBOM 0asbl
MaTepUabHOW KYJbTYPhl, B PEIICHUH TI00aNIbHBIX MPOOJIEM YCTOMYMBOTO PpPa3BUTHS
YeJIOBEUECTBA — CHIPbEBOM, SHEPTETUYECKOM, TUIIIEBOM M IKOJIOTMYECKOM 0€30MacHOCTH, B
Pa3BUTHUU MEIUIMHBI, OOECMEYEHUH YCIOBUN YCIEIIHOTO Tpyla M IKOJIOTHYECKH
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa O0IIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: IMOHUMAaHUS CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH UCIIOIb30BATh MOJTy4aeMble 3HAHUS
JUISL aHalmu3a M OOBSCHEHUS SBJICHUM OKPYXKAIOMIETO MHpa M MPOUCXOMASIIUX B HEM
U3MEHEHHUH, YMEHUS JieJaTh 0OOCHOBAHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAy4HBIX (DAKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOIb30BaTh XWMHYECKHWE 3HAHUS MJIA PEIICHUs
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 0OPA30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM Tpyla B pa3IMUHBIX cdepax MpoPecCHOHATBHON
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHBIE Pe3ynbTaThl OCBOCHHS TPOTPaMMBI IO XUMHUHW Ha YpPOBHE
CpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HAYMMBbIE TUTST dbopmupoBaHUS MHUPOBO33pPEHUS O0yJarOIIIXCSI
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIC) OOIICHAYYHBIC TIOHSTHS, OTpPaXKaIoIIne
IIEJIOCTHOCTh HAYYHOU KapTHHBI MHUpPa U CIIENU(PHUKY METOIOB ITO3HAHHMS, UCTIOJIb3YEMBIX B
CCTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, JHEPrHs, SBJICHWE, IPOIECC, CHCTEMA,
Hay4YHbIH (DaKT, MPUHIUI, THUOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEIOBAHUE,
HaOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC ydeOHbIE JEUCTBUS  (MMO3HABaTElIbHBIE, KOMMYHUKATHBHBIC,
perynsaTuBHble), oOecrneunBaromue (HopMHUpOBaHHE (PYHKIIMOHATBHOW TPaMOTHOCTH U
COIMATTLHOW KOMITETEHITHH 00YJarOIINXCS;



CITOCOOHOCTh O6yanOHIHXC$I HCII0JBb30BaThb OCBOCHHBIC MCKIUCHOUIIIIMHAPHBIC,
MHUPOBO33PCHYCCKUC 3HAHUA U YHUBCPCAJIBHBIC y‘{€6HBI€ IleﬁCTBPI}I B MO3HABATCJIbHOM U
COHH&HLHOﬁ IIPAaKTHUKC.

MCTaHpCI[MeTHBIe PE3YJIBbTATBI OTPAXKAIOT OBJIAACHUC YHHUBCPCAJIbHBIMUA yT-Ie6HBIMI/I
IMO3HAaBAaTCIbHBIMH, KOMMYHHUKATUBHBIMHU U PETYJIITUBHBIMHA I[GﬁCTBH?IMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

1) 0a30BbIe JIOrHYecKHUe AeMCTBUS:

CaMOCTOATENFHO (POPMYIUPOBATH M aKTYaJU3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE;

ONPENEATh LUEIN NEATEIbHOCTH, 3aJ]aBasi MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEILHOCTH C TOCTaBIECHHBIMU LIEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICISATD
XapaKTEepHbIE NPHU3HAKK TOHATUA W YCTAaHABIMBAaTh WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS JIJIs1 OOBSICHEHUS OTACIIbHBIX (PaKTOB U SIBJICHU;

BBIOMpPATh OCHOBAHUS W KPUTEPUHM MJIs KIACCU(PUKAIMU BEIIECTB U XUMUYECKUX
peaKuuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKJIeHUs (MHAYKTHUBHBIC, JETyKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH UM INPOTUBOPEYUST B  pPacCMATPUBAEMbBIX  SBJICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

NPUMEHITh B TMPOIECCE TMO3HAHUS MCIOJIb3yEMble B XHUMHHM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIETHU, MPEOOPA30BLIBATH MOJICIBHBIC MPEICTABICHUS — XUMUUECKUN 3HAK
(cuMBOJI) 2JIeMEHTa, XUMHUYecKas (opmysa, ypaBHEHHUE XUMHUYECKOW peakiuu — MpHu
pereHnn y4eOHBIX TMO3HABATENbHBIX W TPAKTUYECKUX 3a7a4, MPUMEHSATHh Ha3BaHHBIC
MOJICIbHBIE TPEJCTABJICHUSI ISl BBISABICHUS XapaKTEPHBIX TMPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeliCTBHS:

BJIaJIETh OCHOBAMU METOJ0B HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMyIMpoOBaTh 1EIM U 3aJa4d HUCCISAOBAHUS, HCIOJIh30BaTh TOCTABJICHHBIC U
CaMOCTOSTENIbHO C(POPMYIUPOBAHHBIE BOINPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M
OCHOBBI 111 (DOPMUPOBAHMS TUMOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEILHOTO MJIAHUPOBAHUSL M MPOBEJACHUS YUCHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHUsI HaOMIOJaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €T0 Pe3yibTar, PopMyarpoBaTh 000OIIEHUS U BHIBOBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCJIEAOBAHUS, COCTaBISATh OOOCHOBAHHBIN
OTUY€T O MPOJICIIaHHOMN PabOTE;



IpUOOpeTaTh OMNBIT YYEHUUYECKOM HCCIIEIOBATENbCKOM U MPOEKTHOW JEATEIbHOCTH,
IPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY IOMCKY METOJOB PELICHUS
INPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHBIX METOOB [T03HAHUSI.

3) padora c ungopmanueii:

OPUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HMHPOpManuu (HAy4dHO-TIOMYJISIpHas
JUTEepaTypa XUMHUYECKOIO COJEp)KaHus, CIpaBOUYHblE NocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3aPOCHl M MPUMEHATH PA3IUYHBIE METOJIbI MPU MOUCKE U OTOOpE
uHbOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

npuoOperaTh  ONBIT  HCIOJB30BaHUA  HMH(POPMALIMOHHO-KOMMYHUKAaTHUBHBIX
TE€XHOJIOTHHA U Pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTHUMAalbHYIO (hOpMYy NpeacTaBlieHHs HH(OpManuu
(cxemsl, rpauKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KAueCTBE CPEACTBAa MpU paboTe C XUMHUYECKOH
uHpopMalue: MPUMEHATh MEXKIIpEIMETHbIE ((pU3NYECKUE U MaTEeMaTHUYECKUE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI [0 CYHUIECTBY O0CYK/1aeMOW TEMbI B XOJ€ IUaora u/uiu
JTMCKYCCHUH, BBICKA3bIBaTh HIeU, (DOPMYITHUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHHO
BBITIOJTHEH U MPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMECH PEe3yJIbTaTOB IO3HABATCIILHON  JCATCIHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIHLHO WM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJTHCHUH
XUMHYECKOTO OIKCIIEPUMEHTA, IPAKTUYECKOW padOThl 10 HCCIICJOBAHHIO CBOMCTB
U3yYaeMbIX BEIIECTB, peajH3alid Y4eOHOTO MPOCKTa, M (POPMYIUPOBATH BHIBOJBI IO
pe3yiabTaTaM IPOBEACHHBIX WCCIICIOBAaHUA ITyTEM COTJIACOBAHMS IO3UIMH B  XOJIE
o0cyxIeHus] 1 0OMeHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOATENIbHO  IUIAHUPOBAaTh M OCYIIECTBISATH  CBOIO  IMO3HABATEJbHYIO
JeSATEIbHOCTb, ONPEAeIIss €€ e U 3aJa4k, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMpPEIJIaraeMblil aNropuT™M JAEUCTBUU MpPU BBHINOJHEHUU Y4UEOHBIX U



HCCIIeIOBATENIbCKUX 3aja4, BeIOMpaTh Haubosiee 3(PGEeKTUBHBIA CIOCOO HUX PEIICHHS C
y4ETOM TMOTYICHHS HOBBIX 3HAHUH O BEIIECTBaX U XUMUICCKUX PEAKITUSX;

OCYLIECTBIISITH CAMOKOHTPOJIb I€ATEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIEC pe3yNbTaThl OCBOCHHSI MPOTPaAaMMbI 110 XUMUHU Ha YTIyOJIEHHOM ypOBHE
Ha YpPOBHE CpeaHero obiiero oOpa3oBaHHsS BKIIOYAIOT CleupUYecKue sl y4eOHOTO
npeaMera «XUMUsS» HaydyHbI€ 3HAHHS, YMEHHS M CHOCOOBI JIEWCTBHM IO OCBOEHUIO,
UHTEPIIPETALNN U IPEOOPA30BAHUIO 3HAHUN, BUBI JIEATEIBHOCTH 10 MOJTYYEHUIO HOBOTO
3HAHUS U IPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUEOHBIX CUTYallUsX, a TAKKE B peabHBIX
KU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C XMUMHEW. B mporpamme mo XMMHUM NpEeAMETHBIE
pe3yabTaThl IPEACTABJIECHBI IO FOAAM HU3yUEHHUS.

10 KJIACC

[IpenmeTHBIC PE3yIBTaTHl OCBOCHHS Kypca «OpraHndeckast XUMHUsD OTPaKaloT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECTE W 3HAYCHWW OPTaHUYECKOW XMMHUHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 0O0ECIeUeHWH YCTOWYMBOTO pa3BUTHUS
YeJIOBEUECTBA B PEIHICHUH MPOOJIeM SKOJOTUYECKOM, HHEPreTUYeCKON | MHILEeBOU
0€30MacHOCTH, B pa3BUTHU MEIUITNHBI, CO3IaHUHA HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB
DHEPTrUH, B OOCCIEYCHUH PAIMOHAIBHOTO IPHUPOIOIOIL30BaHNuS, B (HOPMHPOBAHUU
MUPOBO33pEHUSI U OOIIEeH KyIbTyphl UEIOBEKa, a TAKKE IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO M MIPUPOTHOM CPElIE;

BJIAJICHUE CUCTEMOM XMMHUYECKMX 3HAHUMU, KOTOpasi BKIIOYAET: OCHOBOMOJATAIONINE
MOHATHS — XUMUYCCKUH JIEMEHT, aTOM, PO M JJICKTPOHHas 000j0Yka aToma, S-, p-, d-
aTOMHBIC OpOWTAM, OCHOBHOE€ MW BO30YXIEHHOE COCTOSHHUS aTroMa, THOPHIM3AIMS
aTOMHBIX OpOWTaNiel, MOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIIBHOCTh, CTENICHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN
ckener, GyHKIMOHAIbHAS TpyMma, pagukall, CTPYKTypHbIe (opmyibl (pa3BEPHYTHIE,
COKpaliéHHbIC,  CKEJICTHBIC), HM30MEpUs  CTPYKTypHas W  TPOCTpPaHCTBEHHAas
(reomeTpuyeckasi, ONTHYECKas), HW30MEpPhbl, TOMOJOTHUYCCKHUA  PsAJ, TOMOJIOTH,
YTIEBOAOPO/IBI, KHUCIOPOJ- W a30TCOJAEpKaIlUe OPraHUYeCKUe COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCAMHEHUS; TCOPUHU, 3aKOHBI
(nepuonuueckuit 3axkoH JI. 1. MenneneeBa, Teopusi CTpOEHHUSI OPTraHUYECKUX BEIIECTB A.
M. BbytnepoBa, 3aKOH COXpaHECHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHHUS W TPEBpaIICHUS
DHEPTUU TP XUMHUYCCKHUX PEAKINAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK XUMHH,
MUPOBO33PEHUYECKHE 3HAHUSA, JIeXKallhe B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SBJICHHUM, TPEACTABICHUS O MEXaHU3MaX XWMHUYECKHUX
peakuii, TePMOJAMHAMHYECCKUX M KHHETUYCCKHUX 3aKOHOMEPHOCTSIX HMX IPOTEKaHHS, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U ME30MEPHBIN
s dextri, opuenTanTsl | u |l poma); ¢pakronornyeckne cBeICHHUs] O CBOMCTBAX, COCTaBeE,



MOJIYYeHUH U 0€30MaCHOM HCIOIb30BAHUN BaXKHEHIIMX OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JCSATENbHOCTU 4YEJIOBEKa, OOLIMX HAYYHBIX MNPUHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, ITepepadOTKU HePTH);

chOPMHPOBAHHOCTh, YMEHHH: BBISIBISATH XapaKTepHBIC MPU3HAKKA TOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIIME TOHSATUS MpHU
ONMCaHUH COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISi COCTABJICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJICTHBIX) (GOpPMYyJT OpPraHUYECKHUX
BEIIIECTB;

COCTaBIISAITb YPAaBHEHHUS XHMHUYECKMX PEAKIHl M PacKpblBaTh HX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OajaHca 3TUX peaklMil, peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUS] UX TOJIHBIX U
COKpAIlIEHHBIX HOHHBIX YPaBHECHMUIA;

W3TrOTaBIMBaTh MOJEIH MOJIEKYJ OPTraHUYECKUX BEHIECTB ISl WILTIOCTPAIUU X
XUMHYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

cOPMHPOBAHHOCTh YMEHHUH: yCTaHABIMBATh MPUHAMICKHOCTh  H3YUCHHBIX
OPraHMYECKUX BEIIECTB IO WX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KJIAcCy/TpyIie
COCIMHCHHM, J1aBaTh WM Ha3BaHHS M0 cucTemaTudeckoil HoMmeHkmarype (IUPAC) u
NPUBOJIUTh TPUBHAIbHBIE HA3BAHUS ISl OTIEIBHBIX MPEICTABUTEIEH OPraHUYECKUX
BEIECTB (ITUJICH, alleTHJICH, TOIYOJ, TJIMIEPUH, STUIICHTJIUKOIb, (eHO0II, (OpMAaTTbIETH]I,
aneTanbJeruy, aleToH, MypaBbUHAs KHUCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apuHOBas,
OJICMHOBAsl, MaJIbMUTUHOBAsI KUCJIOTHI, TJIMIUH, aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHWIIMH,
JTWBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJI U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHHS OMPEEIATh BUJ XUMHUYECKON CBSI3M B OPraHUYECKUX
COeMHECHMSIX (KOBAJICHTHASI Y MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh ~ YMEHHUS  MPUMEHATh  TOJIOKEHUS  TEOPUM  CTPOCHUS
oprannueckux BemectB A. M. byriepoBa s OOBSACHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa MU CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepu30BaTh COCTaB, CTPOCHHE, (DU3NUYECKHUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEJICTABUTENECH Pa3IMYHBIX KIACCOB OPTraHMYECKUX
BCILIECTB: AJKAHOB, IIUKJIOAJKAHOB, AJKEHOB, aJKaJUCHOB, AJKUHOB, apOMAaTHYECKUX
YTJIEBOJIOPOJIOB, CIIUPTOB, AaJIbJICTHU]IOB, KETOHOB, KAapOOHOBBIX KHCIIOT, MPOCTHIX U
CIOXHBIX J(GUPOB, KUPOB, HUTPOCOCAMHEHUH U aMWUHOB, AMHHOKHCIIOT, OEJIKOB,
YTJIEBOJIOB (MOHO-, M- U MOJINCAXAPUOB), HIUTFOCTPUPOBATHh T€HETUUECKYIO CBA3b MEXITY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKHUX pEaKIUid C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHUS MOJTBEPKJATh HAa KOHKPETHBIX IMPUMEpPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHWYECKUX COEAMHEHUN OT KPaTHOCTH W



TUIa KOBAJIEHTHOM CBSI3U (G- U TM-CBA3M), B3AUMHOTO BJIMSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIEBOJOPOJIHOIO CHIPhS
(HedTb, MPUPOAHBI ra3, yroib), ClIocoObl €ro MepepadoTKH U MPAKTUIECKOE TPUMEHEHHE
IPOAYKTOB NEPEPabOTKU;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAy4YHBIX METOAax
MO3HAHUSA — HAONIOACHUM, W3MEPEHHUM, MOJICTUPOBAHHUM, IKCIIEPUMEHTE (peajbHOM U
MBICJIEHHOM) U YMEHUS MPUMEHSITh 3TU 3HAHUS,

cOPMHPOBAHHOCTh YMEHHsI TPUMEHATH OCHOBHBIC OTIEPAIMA MBICIUTEILHON
JIESITEIbHOCTH — aHallu3 ¥ CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTU3allNI0, BHISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — i1 HM3YyYEHUS CBOWMCTB BEIIECTB M XUMHYECKHUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBIATh B3aUMOCBSA3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX TMPEIMETOB Jjisi Oojee
OCO3HAHHOTO TMOHMMAaHHUS CYUIHOCTM MAaTE€pUaIbHOTO €IMHCTBA MHpPA, HCIIOIb30BATh
CHUCTEMHbIC 3HAaHMSI TI0O OPraHUYECKOW XUMHUU Il OOBSICHEHHS W MPOTHO3WPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOBOJAUTH PACUEThl MO XUMHUYECKUM (opMysiaMm u
YpaBHEHUSIM XUMHYECKUX PEAKIMUA C HCIOJb30BaHUWEM (PU3MYECKUX BEJIWYUH (Macca,
00BbEM ra3zoB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacYEThl MO HAXOXKICHUIO XUMUYECKOW (hOpPMYJIbl BEIIECTBA IO H3BECTHHIM
MacCOBBIM  JIOJISIM ~ XMMHYECKHUX DJIEMEHTOB, TMPOAYKTaM CrOpaHusi, IUJIOTHOCTH
ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIU3UPOBATh M OLICHUBATh C
MO3UIMN IKOJOTHYECKOW 0€30ImacHOCTH IOCICACTBUS OBITOBOM W IPOM3BOJICTBEHHOM
NESATEeILHOCTH  YEJIOBEKAa, CBSI3aHHOW C TepepabOTKON  BEIIECTB, HCIOIb30BATh
MOJIyYEHHbIC 3HAHUS JUIS TPUHSITUS TPAMOTHBIX PEIICHUN MpoOJieM B CHUTyallusX,
CBSI3aHHBIX C XUMHUEH;

cOPMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TIUIAHUPOBATH U  IPOBOJUTH
XUMHUYECKUN SKCHEPUMEHT (MOJyYEHUE W HU3YyUYECHHE CBOWCTB OPraHMYECKUX BEILIECTB,
KAUEeCTBEHHbBIC PEAKIMU YTJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U KHUCIOPOIACOAEPKAIIUX
OpraHUYEeCKHUX BEILIECTB, PEIICHHE HSKCIEPUMEHTANbHBIX 3aJlad 0 PAaClO3HABAHUIO
OPTraHUYECKHUX BEIIECTB) C COOJIIOACHUEM MPaBUI 0€30MaCHOT0 O0paIleHus ¢ BEIIECTBAMU
U 1abopaTOpHBIM 000pyAOBaHUEM, (DOPMYITUPOBATH 1IETb UCCIICIOBAHMUS, TIPEICTABISATH B
paznu4HOi (QopMe pe3ynbTaThl OSKCHEPUMEHTa, AaHAIM3UPOBATh U OIICHUBATh WX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:



coOJro1aTh MpaBUja SKOJOTHYECKH 11eJ1IeCO00pa3HOro TOBEACHUS B OBITY U
TPYJOBOM JIEITEIBHOCTH B LEIAX COXPAaHEHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
MIPUPOTHOM Cpelbl U JOCTUXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HABAaTh  OIMACHOCTh TOKCHYECKOTO JICMCTBUS HA JKUBBICE  OPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BEUIECTB, NOHMMas cMbIca nokaszaress [1J1K;

aHAJU3UPOBATh  II€JECOO0PA3HOCTh TMPUMEHEHUS OpPraHWYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh  YMCHHI: OCYIIECTBIISITh  LEJICHANPABICHHBIM  TMOUCK
XUMUYECKON WHGOpPMAIMM B PAa3IMYHBIX HCTOYHUKAX (HaydyHas W y4eOHO-HaydHAs
JauTepaTypa, CpeiacTBa MaccoBod uHpopmauuu, WHTEpHET U Jpyrue), KpUTUIECKU
aHAJU3UPOBATh XMUMHUYECKYI0 HHGOpMAIIO, mepepadaTtbiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eil.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmias u HeopraHuueckas XUMUSH)
OTpa)karoT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O  MaTepHAJIbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SABJICHUW MPUPOIbI, O MECTE WM 3HAYCHUU XUMHUH B
CHUCTEME ECTECTBEHHBIX HAayK M €€ poJIi B OOECICUYCHUH YCTOWYMBOTO pPa3BUTHA, B
pelieHur TpoOJIeM 3KOJOTUYECKOM, SHEPreTHYECKOW M MHUINEBOM O€30MacHOCTH, B
PAa3BUTHU MEIMIHAHBI, CO3/IAHUM HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUU, B
obecrneueHNH palMOHAIBHOTO TIPHUPOJIOIIOIL30BaHus, B (DOPMUPOBAHIN MUPOBO33PEHUS U
00111e¥ KyJIBTYpHI YEJIOBEKA, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOU CPEAE;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOMNOJIATAIOIINe
MOHSATUS — XUMHUYECKUH DJIEMEHT, aTOM, SJIPO aToMa, M30TOIIBI, DJICKTPOHHAsT 000JI04YKa
atoma, S-, P-, d-aToMmHBIC OpOMTaIM, OCHOBHOC M BO30YKIEHHOE COCTOSHHS aroMma,
TuOpUAN3aIMs aTOMHBIX opOuTane, HIOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYecKas CBs3b (KOBaJIEHTHas,
HMOHHasl, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAUIMYECKAs PEIIETKa, XUMUYECKash peakiius,
PacCTBOp, DJICKTPOJIMTHI, HEIJIEKTPOJMUTHI, SJCKTPOJUTHYECKAS IUCCOLMAINS, CTEICHb
JCCOIUAIINH, BOJAOPOIHBIN TIOKA3aTeNb, OKUCIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM 3 deKT
XMMHUYECKON PEaKIUH, CKOPOCTh XUMHUYECKOW pEaKIMi, XUMUUECKOE PAaBHOBECUE; TEOPUU
U 3aKOHBI (TEopusl DJIEKTPOJUTHUECKON JUCCOIMaluM, nepuoanyeckuit 3axon JI.U.
MengeneeBa, 3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS
SHEPTUU TPH XUMHYECKHX PEAKIHUIX, 3aKOH MOCTOSHCTBA COCTaBa BENIECTB, 3aKOH
JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH W
CUCTEMHOCTH XMMHUYECKUX SIBJIECHUI; COBPEMEHHbBIEC MTPEJICTABICHUS O CTPOCHUM BEIIECTBA
HAa aTOMHOM, HWOHHO-MOJIEKYJISIPHOM WM HAAMOJIEKYJISIPHOM YPOBHSIX; IPEJICTABICHHS O



MEXaHH3Max  XUMHUYECKUX  PEaKklui, TEePMOAMHAMHYECKUX W  KHHETHYECKUX
3aKOHOMEPHOCTSX UX MMPOTEKaHUs, 0 XUMHUUYECKOM PABHOBECUH, PACTBOPAX U JIUCIEPCHBIX
cucreMax; (akTOJIOTHYECKUEe CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUN U O€30MacHOM
WCIIOJIb30BAaHUN BAKHEHIIMX HEOPTAaHMYECKUX BEHIECTB B OBITY W MPAKTHYECKOU
NEATEeIbHOCTH YeJIOBEKa, OOLIMX HAYYHBIX MPUHIIUMAX XUMUYECKOTO MTPOU3BO/ICTBA;

chOPMHPOBAHHOCTh, YMEHHI: BBISIBISATH XapaKTepHblEe TPU3HAKKA TOHSITHH,
YCTAaHABIMBAaTh WX B3aUMOCBSA3b, HCIOJb30BATh COOTBETCTBYIOIIME TMOHATHS TpU
OINMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

cOPMHPOBAHHOCTh YMCHHSI  HCIIOIB30BATh XHUMHYECKYI0 CHUMBOJIMKY  JJIS
cocTaBieHUs (HOPMYJ BEHIECTB U YPABHEHUN XUMHYECKUX PEAKIUH, CUCTEMATHYCCKYIO
HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OT/IEIbHBIX BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHUSI OMNPEAENATh BAJICHTHOCTh U CTENEHb OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHAS,
MeTaJTnyecKasi, BOAOPOAHAs ), TUIl KPUCTAIIMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHSATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHUA
XUMUYECKON CBA3M W THUIMA KPUCTAUIMYECKONM pEmETKH, OOMEHHBIM U JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCUPUIIMPOBATh: HEOPTaHUUYECKUE BEIIECTBA MO UX
COCTaBYy, XHMHUYECKHE pEaKIMU MO Pa3JIMYHbIM MpU3HAKaM (YHUCIy UM COCTaBy
pearupyromux BeecTB, TEIoBoMy M (PEeKTy peakiuu, U3MEHEHUIO CTETIEHEH OKUCIICHUS
AJIEMEHTOB, OOPATUMOCTH, YYACTHIO KaTalu3aTopa u JIPyrue); CaMOCTOSITEIbHO BHIOMPATH
OCHOBaHUSI W KpUTEPUM ISl KIAaCCU(PUKAIMKA HM3Y4aeMbIX BEHIECTB U XUMHUUYECKUX
peaKkuuii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Tepuoandeckoro 3akoHa /J[. U.
MeHneneeBa W JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUYECKHX 3JIEMEHTOB MIEPBOTO—4ETBEPTOTO NEepuooB [lepuoanueckoit cucTeMbl
JA.WN. MenneneeBa, UCNONB3ysl IMOHATUS «IHEPrETUYECKUE YPOBHW», («QHEPTETUUYECKUE
HNOAYPOBHM», «S-, P-, O-aromMHBIE OpOWUTANIN», «OCHOBHOE M  BO30YKIEHHOE
DPHEPTreTUYECKUE COCTOSHUS aToOMay; OOBACHITh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XAMUYECKUX JJIEMEHTOB M MX COCAUMHEHUW MO mepuonaM u rpymnmnam llepuonnyeckon
cucreMbl JI. M. MeHnneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOCHHUS UX AICKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMUMHYECCKUE
CBOMCTBa BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUYECKOMU
CBSI3M MEXIy HEOPraHMYECKHUMHU BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX
XMMHUYECKUX PEaKLUN;



c(hOpMHUPOBAHHOCTH YMEHUS PacKpbIBaTh CYIIHOCTb: OKHUCIIMTEILHO-
BOCCTAHOBHUTEJIBHBIX PEaKIMi MOCPEJCTBOM COCTABJCHHUS DJECKTPOHHOIO OajaHca ATHUX
peakIuii; peakiuii MOHHOro OOMEHa IMyTEM COCTAaBJICHUsI WX IOJHBIX M COKPAIIEHHBIX
VMOHHBIX YPAaBHEHUI; peaKUi TUAPOIN3a; PEAKIUN KOMIUIEKCOOOpa30oBaHus (Ha IpUMepe
TUJPOKCOKOMILJIEKCOB ITMHKA U aTIOMUHUS);

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peaKkuuii ¢ Y4€TOM MX PHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP M3MEHEHHUSI CKOPOCTH
XUMUYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TakKe XapakTep
CMEIIIEHUS] XMMHUYECKOT0 PaBHOBECHS MO BIUSHUEM BHEIIHUX BO3ACUCTBUN (MPUHIIUI
Jle Illatenbe);

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh XMUMHYECKHE PEaKIH, JSKaIlue B
OCHOBE IPOMBIIIUICHHOTO IIOJYyYEeHHMS CEepHOM KHCJIOTHI, aMMHaka, oOIIue Hay4dHbIC
MPUHIUINBl XUMUYECKUX MPOU3BOJICTB; 11€J1€CO00PA3HOCTh MPUMEHEHUSI HEOPTAaHUUECKUX
BEILIECTB B MPOMBIIICHHOCTH U B OBITY C TOUKHU 3pPEHUS] COOTHOIIIEHUS PUCK-TI0/Ib3A;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWUKW O METOJaX HAy4YHOTO ITO3HAHMS
SIBJICHUH MPUPOJIBI — HAOIOICHUE, U3MEPEHUE, MOJISTUPOBAaHNE, SKCIIEPUMEHT (peaibHbBIN
1 MBICJICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSITh 3T 3HAHUS
MpU AKCIEPUMEHTAILHOM MCCJICJIOBAaHUU BEIIECTB U JJI1 OOBSCHEHUS XUMHUUYECKUX
SBJICHUN, HUMEIONIUX MECTO B MPUPOJAE, MPAKTUUECKON MIEATETbHOCTH YEJOBEKa U B
MMOBCEIHEBHOM KU3HU;

c(hOPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aUMOCBS3b XHUMHYECKUX 3HAHHHA C
MOHSATUSIMU U TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB Jjisi Oojee
OCO3HAHHOTO TTOHUMaHUsI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C MCIOJIB30BAHUEM TMOHSITUN
«MaccoBas J0JIisl BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHIIEHTPALIMS»; MacChl BEIIECTBA
nim 00bEMa Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TETIOBOTO 3(PdheKTa peakiyuu; 3HaYeHHUsI BOJOPOHOTO
MOKa3aTesisi paCTBOPOB KUCJIOT U IIEJIOYEH C M3BECTHOW CTENEHBIO JAUCCOIMAIIMN; MACChI
(0O0BéMa, KOJMYECTBA BEIIECTBA) MPOJIYKTAa PEAKIMH, €CIU OJHO W3 HMCXOJHBIX BEIISCTB
JIAaHO B BHUJIC pacTBOpa C OMPEACIEHHON MacCOBOM J0JIEM paCTBOPEHHOrO BEIIECTBA WJIU
JaHO B M30BITKE (MMEET NPUMECH); IO BBIXOJA TMPOAYKTAa PEAKIHMH; OOBEMHBIX
OTHOIIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEILbHO TIUIAHUPOBaTh W MPOBOJUTH
XUMHYCCKUH SKCIEPUMEHT (MPOBEJCHUE pPEaKIuii HOHHOIO OOMEHa, IOATBEP)KICHHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHWYECKUX BEIECTB, OMNPEACICHHUE Cpeabl PacTBOPOB
BEIIIECTB C TMOMOIIBIO HWHIWKATOPOB, HM3Yy4YEHWE BIMSHUS Pa3IU4YHBIX (PAaKTOPOB Ha
CKOPOCTh XHUMHYECKOW PpEaKIUM, PEIICHUE SKCIEPUMEHTAJbHBIX 3a7a4 10 TeMam
«Metamie» u «Hemetamwib»y) ¢ coOmogeHueM TpaBuil OE€30MaCHOr0 OOpallleHus ¢
BEIIeCTBAMH M JaOOPAaTOPHBIM 00OpynOBaHUEM, (OPMYIHPOBATH II€NIb HCCIIEIOBaHUS,



NPEACTaBIATh B Pa3IUYHON ¢dopMe pe3yibTaThl SKCHEPUMEHTA, aHaJU3UpPOBATH U
OLICHUBATh UX JOCTOBEPHOCTb;

chOpMHPOBAHHOCTh YMEHHI: COOJI0aTh MpaBWiIa TMOJIB30BAHUA XUMHUYECKOU
nocyAoi U 1abopaTopHbIM 000pyAOBaHHEM, OOpAIlleHNs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSAMHU IO BBINOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJIOTHYECKU
1[EJI€CO00Pa3HOro MOBEJACHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B IEISIX COXpaHEHUS
CBOETO 3JI0POBBS, OKPYXKAIOIIEH NPUPOJHOM Cpelbl U JOCTHUKEHUA €€ YCTOMYHMBOTO
pa3BUTHsA, OCO3HABAaTh OIIACHOCTb TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAECTEHHBIX HEOPTAHUYECKUX BEIIECTB, TOHMMAas cMbIca nokazaresns [1/1K;

c(OPMUPOBAHHOCTh ~ yYMEHM:  OCYIIECTBIISATH  IICJICHANIPABICHHBIM  TOHUCK
XUMUYECKON HHGPOpMAlMK B PA3IUYHbIX HMCTOYHUKAX (HayyHas U y4eOHO-HaydHas
JauTepaTypa, CpeiacTBa MaccoBodM uH(popmauuu, WHTEpHET M Jpyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMUYECKYI0 HH(OpManuioo, mnepepadaTbiBaTh €€ M HCIOJIb30BAaTh B
COOTBETCTBHUHU C MOCTABJICHHON y4eOHOI 3a1auei.
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a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOMEL o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye opraHudecKkue coeuHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazaeny 12
Pa3znea S. BeicokoMoieKyJIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMoneKkynsipHbIe COSIMHEHHMS 6 httos://m.edsoo.ru/d69df650
Hroro no pazneny 6
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne o/ P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 buGnuorexa [IOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB . 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 XHMHYECKHC Peakiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Hemeramet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTaIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUU. XUMUS 1 9 bubmuoreka [{OK
' KHU3Hb https://m.edso00.ru/2dd57f24
Uroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUU, TIPEJICTABIICHUE O 1 bubnunoreka LIOK
MHOT000pa3uu OPraHUIECKUX https://m.edso00.ru/3686e6f5
COETMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
5 yriaeposaa (0OCHOBHOE U BO30YKIEHHOE 1 Bu6motreka [JOK
cocTosiHus ). BasieHTHBIE BOBMOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMHYeckas CBSI3b B OpraHU4YECKHX
3 CoeqMHEHUIX. MexXaHn3MBbI 1 bu6nmorexa LIOK
00pa3oBaHus KOBAJICHTHOU CBSI3H, https://m.edso00.ru/8d39f5c8
CrocoObl pa3pbiBa CBsI3EH
4 Teopus cTpoeHHs OpraHMYECKUX 1 bubmuoteka [IOK
coenurenuit A. M. bBytieposa https://m.edsoo.ru/9e595ch8
Buasl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE 1 bubmuoreka [JOK
3 EKTH B MOJIEKYJIaX OPraHMYECKHX https://m.edsoo.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o KIacCUPUKALNA U
6 CHUCTEMaTUYecKasi HOMEHKIaTypa 1 Bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peaxuuii B 1 bu6muoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

OPraHU4YEeCKON XUMHH

https://m.edsoo.ru/ba5706aa

Cucremarusanus 1 00001eHne

bub6nmoreka [IOK

cTpoeHue Monekya. CTpyKTypHas U
LIUC-TPAHC-U30MEPUS AIIKEHOB

8
3HAHUI 110 TEME https://m.edsoo.ru/87a37cab
AJTKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
9 dbopMyIa, HOMEHKIIATypa U U30MepHs, bubmmoreka [JOK
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJICKYIT
10 du3nyecKue 1 XMMUYECKUEe CBOMCTRA bubnuorexa [IOK
AJIKaHOB https://m.eds00.ru/3137711c
HaxoxeHue aakaHoB B IIPUPOJIE.
11 CnocoObI MOJTYYCHHUS U 1T I:/IMpeHeHI/IG bubmorexa HOK
i P https://m.edsoo.ru/259b0a5hb
aJKaHOB
[{uknoankanel: o0mmas Gopmyna,
HOMEHKJIATypa U U30MEpHs,
12 0COOCHHOCTH CTPOCHUS M XUMHUYICECKHUX bubmorexa HOK
. b https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE
Pemienne pacu€THbIX 3a/1a4 HA
OIpEJIETIEHUE MOJIEKYJIIPHON
OpPMYJIBI OPTaHHYECKOT'O BEIIECTBA TIO
13 iafco}l;HM JfOJ'ISIM aTOMOB 3JIECMEHTOB bubmorexa [IOK
’ https://m.edsoo.ru/bf84d8eb
BXOJISIINX B €T0 COCTaB.
Cuctemaru3zanusi 1 0000IICHUE
3HAHUU 10 TEME
AJTKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
opMyJia, HOMEHKJIaTypa
dopayia, P Bbu6muorexa IIOK
14 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
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15 du3nyecKrue 1 XUMUYECCKHE CBOMCTBA bubnunorexa LIOK
ankeHoB. [IpaBriio MapkoBHHKOBA https://m.edso00.ru/21069ccd
16 Crioco0bI MOTydeHus U IPUMEHEHUE bubnmnoreka HOK
AJIKEHOB https://m.edso0.ru/665dc058
[Tpaktuueckas padota Ne 1 mo teme
17 "[lonydeHue dTUICHA U H3YYEHHE €0 bubmorexa LOK
N i | i https://m.edso0.ru/0941eed8
CBOMCTB
Pemenune pacu€THbIX 3a1a4 HA
18 oIpeesIeHue MOJIEKYIIPHOI bubmorexa [IOK
pe YIp https://m.edsoo.ru/e9ea9921
(bopMyIbl OPraHUYECKOrO BELIECTBA
AJKaMeHbl: CONPsHKEHHBIE,
19 HM30JIUPOBAHHEBIC, KYMYIHPOBaHHBIC bubsmorexa [JOK
P > KyMyTHp ' https://m.eds00.ru/04298c0a
OCco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XUMUYECKUE CBOMCTBA COMPSKEHHBIX bubnnorexa [JOK
JINSHOB https://m.edsoo.ru/e561253d
21 CrniocoOsbI oTy4eHus U IpUMeHEHUe bubmuoreka [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1as
opMyIia, HOMEHKIaTypa,
22 S)JIGI;(TYOHHOG U II OCTyzHCTBeHHoe bubmorexa [OK
P poCTp https://m.edsoo.ru/68b6ccac
CTPOEHHUE MOJEKYI, PU3NYECKUE
CBOMCTBaA
23 XuMHYECKUEe CBOMCTBA AIKWHOB bubmorexa I[JOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peakiinu Ha TPOHHYIO bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/7blc48da
o5 CnocoOsI TOTy4YeHus ¥ TPUMEHEHNE bubnmnorexa [JOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea
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Pemenue 3agau: pacu€rsl 1o

bubnunorexa LIOK

26
YPaBHEHUIO XUMUYECKON peaKIuu https://m.edso0.ru/5db8e526
97 CucremaTtu3zaiys u 0000IIeHHE
3HAHUI 110 TEME
ApeHBbI: TOMOJIOTHYECKUH Psif, 001Iast
opMyJia, HOMEHKJIATypa.
dopay P bub6nmoreka [IOK
28 DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
https://m.edsoo.ru/a92a7094
CTpOCHHE MOJICKYJ OeH301a U
TOJIyOJIa, UX (PU3NICCKUE CBONCTBA
29 XHUMHYECKUE CBOICTBA aPEHOB: bubmmoreka [JOK
peaKIu 3aMeICHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apPEHOB:
30 €aKLUU IPUCOETUHEHHUS, OKHCIICHUE bubmmorexa [IOK
P P ’ https://m.edsoo.ru/a44alae4
rOMOJIOrOB OeH3011a
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB bubmuoreka [IOK
cTupoa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a1a4 Ha
32 OmpeIeJICHUE MOJIEKYIISIPHOI bubmorexa HOK
P YV https://m.edsoo.ru/53461a2c
(bOopMyJITBI OPraHMYECKOTO BEIIECTBA
33 CrniocoOsbI oy4eHus U IpUMEHEHUe bubmuoreka [JOK
apeHOB https://m.eds00.ru/6f717d09
['eHeTHYECKas CBSA3b MEXKTY
34 pa3IUYHBIMU KJIacCaMu
YIIEBOIOPOIOB
Pacu€thel Mo ypaBHEHUSIM XUMHUECKUAX
35 peaknuii. CuctemMaTu3anus u
000011IeHrEe 3HAHU I10 TEME
36 [Ipupoanstii ra3. IlonytHsle HedTsAHBIE



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

ra3bl

KaMmeHHbIi yroyib 1 IpOIyKThI €T0

bub6nmoreka [IOK

37 nepepadboTKu https://m.eds00.ru/69b3398b
Hed1b 1 criocoOs! e€ nmepepaboTKHy.

38 [IpumeHeHue MpoayKTOB MepepadboTKH bubmmorexa [JOK

https://m.edsoo.ru/21f9de78

HeTH
I'eneTnueckas CBA3b MEKIY

39 Pa3IMYHBIMH KJlacCaMu
YIIIEBOIOPOIOB
l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE Bbu6motreka [JOK

40
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajioreHa
JleWicTBue 1Ie04ueh Ha

41 raJIOTeHITPOU3BOTHBIE.
B3anMonelicTBie qUrajoreHajJIKkaHoB C
MarHueM U IUHKOM

42 Cuctemaru3zanusi 1 00001ICHUE bubmuoreka [IOK
3HAHUM 10 paznueny "YTrieBoaopoas" https://m.edso00.ru/20e89f22

43 KonrtponbHas pabora no reme bubmmnorexka HOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[TpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKHH psJl, oO1ias

44 dopmyna, CTpOEHUE MOJIEKYIL, bu6muoreka [JOK
U30MepHs, HOMEHKIIATYpa, https://m.edsoo.ru/df04c5cd
Kjaccupukanus, pusnueckue
CBOMCTBa

45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX but6mmoreka [IOK



https://m.edsoo.ru/69b3398b
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OIHOATOMHBIX CIIMPTOB

https://m.edsoo0.ru/26ee34fe

CrniocoOblI MosTy4eHus U IpUMeHEHue

bub6nmoreka [IOK

46
OJHOATOMHBIX CIUPTOB https://m.edso0.ru/484100000000000
[IpocTeie a¢upbl: HOMEHKIATypa U
47 I/IBIZ)MG us (£C§6eHHOCTI/I @HSZ‘I;CCKI/IX bubmmorexa [JOK
pHsL, . https://m.edso0o.ru/c2c788b2
U XUMHUYECKUX CBOWCTB
MHOroaroMHbIE CIIUPTHI:
48 STUJICHIJIUKOJb U TIIULEPHH, UX bubmorexa LIOK
LCpuH, s https://m.edsoo.ru/ee4d84aa
buznyecKkue 1 XuMUYECKHe CBONCTBA
Crioco0sblI MOTy9eHUs U IPUMEHEHUE bubnnoreka [JOK
49
MHOTOaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
®DeHOoI: CTPOCHHUE MOJICKYJIBI,
50 busndeckue cBoiicTBa. TOKCHYHOCTD bubmorexa HOK
' https://m.edso0.ru/2ce726f8
denomna
bubnmorexa LIOK
51 X i
MMHECKHE CBOTCTB (peHona https://m.edsoo.ru/037ca5f9
59 CrniocoOsbI MoTy4eHus U IpUMeHEHUe bubmuoreka [IOK
(penona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME brbmmorexa LTOK
" P | 8 https://m.edsoo.ru/fd0ced09
CrnupTsl U HEHOIBI
54 Cucremarusanus 1 00001eHne bubnunorexa LIOK
3HAHWM 110 TeMe https://m.edso0.ru/1810cb9b
AnbAerubpl U KETOHBI: JIEKTPOHHOE
CTpOEHUE KapOOHMIIBHOM IPYTIIIEI; bubmuoreka [IOK
55
TOMOJIOTHUYECKHE PSJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopmyna, ©3oMepusi U HOMEHKJIaTypa
56 Anbaeruipl U KETOHBI: PU3NYECKUE bubnmoreka [JOK



https://m.edsoo.ru/26ee34fe
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CBOfICTBa; pCakuuu nMpuCoOCANHCHUSA

https://m.edso0.ru/c887425c

57 Peaknuy oKUCIIEHUS U KaYECTBEHHBIE bub6nmoreka [IOK
pEAKLUHH AJIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CrniocoOblI MoTy4eHus albIEeTHI0B U bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH bubmmorexa [JOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS X MOJIEKYII
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE bubmmorexa [JOK
pv ’ https://m.eds00.ru/700cc87b
CBOICTBA
61 XUMHUYECKUE CBOMCTBA MPEEIbHBIX bubnnorexa [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHUHON
62 KUCTIOTh. MHOTOOOpa3ue kKapOOHOBBIX bubmorexa LHOK
' P P https://m.edso0.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX
U apOMATHYECKUX KapOOHOBBIX,
63 IMKapOOHOBEIX, THAPOKCUKAPOOHOBEIX bubmorexa HOK
P » THIP p https://m.eds00.ru/83a08773
kucinot. [IpencraBuTtenu BoICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOIHBIX KapOOHOBBIX bubnuotexa [JOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObI MoTy4eHus U IpUMEHEHUE bubmmnorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7c065¢9d
CrnosxHble 3(DUPBI: TOMOJIOTHYECKUN
but6mmoreka [IOK
66 psiz, obmas Gpopmyiia, U3oMepus U

HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubnunorexa LIOK

67
3¢hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110

68 YPaBHEHHUIO XUMUYECKOW PEaKINH, Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(hopMyITbI OPraHUIECKOTO BEIIECTBA
[Tpaktuueckas padota Ne 3. Pemenue

69 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"KapOoHoBbIe KUCIOTHI. CIIOKHBIE https://m.eds00.ru/486671fb
a¢upsr"

20 JKupsr: ctpoenue, puzndeckue u bubanoreka [JOK
XUMHUYECKHE CBOMCTBA (THIPOIIU3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIeprKalINX OCTATKH HETpeIeIbHbIX bubmorexa LIOK

p p https://m.eds00.ru/b0331922
YKUPHBIX KUCTOT. JKupsl B mpupoe
MBpb11a Kak COJIA BBICIIIUX KapOOHOBBIX

79 KHCJIOT, UX MOIOIIEE JEHUCTBUE. bubmmoteka IIOK
IToHsATHE O CUHTETUUYECKUX MOIOIIMX https://m.eds00.ru/3c566565
cpenctBax (CMC)

I'eneTuyeckas cBsI3b yIrieBOJOPOJIOB U
73 KUCJIOPOJCOLIE )Kamlzz 0 FaHI/II::IeCKI/IX bubmorexa HOK
P P P https://m.eds00.ru/56790c96
BEIIECTB

72 Pacu€tpl o ypaBHEHUSM XUMHUECKUX
peaxkuuit
Cuctemaru3zanusi 1 0000IICHUE bubnuoreka [JOK

75 .
3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb

76 OO0m1as XxapakTepUCTUKa YTJIEBOJIOB U bubnuotexa [JOK

KJaccuukanus yrieBoaoB (MOHO-,

https://m.edsoo.ru/7a9693al
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JIA- ¥ TIOJTUCaXapH/ibl)

77 Monocaxapusl: puzndeckue bubnmnoreka HOK
CBOMCTBA U HAaXO0KJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHune III0KO3bl, €€ 3HaYCHUE B bubmmoreka [JOK
JKU3HENIEATEIIbHOCTH OpraHu3Ma https://m.edso00.ru/5e61122d
ycaxapubl: caxaposa, MajibTo3a U
79 faKTosaI.) Haxomnegne B IIPUPOJIC U bubmmorexa LIOK
https://m.edsoo.ru/eb0384¢e7
MPUMEHEHHE JUCAXapUJIoB
[Tonucaxapuael: cTpoeHue
80 MEleOMOJII;KYJI, q)ugnqecxne u bubmmorexa LIOK
N https://m.edsoo.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bubnuoreka [IOK
81 [TonsTne 06 UCKYCCTBEHHBIX BOJIOKHAX https://m.eds0o.ru/62166766
Pemenne pacueTHbIX 3a1a4 Ha
82 ompeieNIeHue JOJU BBIX0/1a IPOIYKTa bubnnorexa [JOK
PEAKIHUH OT TEOPETUYECKHU https://m.edsoo.ru/7fde4 7ef
BO3MO>KHOT'O
83 CuctemaTu3zanusi 1 0000IICHUE bubmuoreka [IOK
3HAaHUU MO pas3feny https://m.eds00.ru/08d4364c
KonTponbHas pabota mo Teme
84 "KI/ICEOpOL[COI[loep)KaIHI/Ie OpraHu4ecKue bubnroreka LTOK
) https://m.eds00.ru/42c6678e
COEIMHEHUS
AMUHBI: K1accuuKanus, CTpoeHue
85 MOJIEKYJI, o0mmas hopmyiia, u3oMepus, bubnuotexa [JOK
HOMEHKJIaTypa 1 pu3nueckue https://m.edsoo.ru/efa7e6ca
CBONCTBA
86 XuMudeckue CBONCTBA bu6nunorexa LIOK

annpaTUIECKUX aMUHOB

https://m.edsoo.ru/1bc5cf80
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AHUJIMH: CTPOEHNE aHWINHA,

87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmorexa LIOK
https://m.edso00.ru/39cd21f1
aHWJIMHA
CriocoObI nostyueHus 1 IPUMEHEHNE bubnuoreka [JOK

88
anmuaTHIeCKUX aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTHI: HOMEHKJIATypa u

89 n3oMepus, (GU3NIECKUe CBOMCTBA. bubnmnoreka HOK
OtnenbHBIC IPEACTABUTEH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHYECKUE CBOWCTBA aMUHOKHCIIOT,

90 uX OMOJIOTUYECKOE 3HAUCHUE bubanoreka [JOK
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/77df705a
MIENTHIOB

o1 benku kak mpupoaHbIe TOTUMEPHI; bubmmoreka [JOK
CTPYKTYpBI O€JIKOB https://m.edso0.ru/429e9899

. bubmuoreka [JOK

92 XUMHUYECKUE CBOMCTBA OEIIKOB https://m.eds00.ru/6237306d
A3oTcoaepKalre reTeporuKINIeCKe

93 coequHeHus. HyKIIenHOBBIE KUCIIOTBI: bubmuoreka [JOK
COCTaB, CTPOEHHUE U OMooTnYecKas https://m.eds00.ru/521d1431
poJib
[TpakTuueckas padota Ne 4. Pemenne

94 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuotexa [JOK
"A3zoTcoaeprKalie opraHun4ecKue https://m.edsoo.ru/8e3c02d1
coeMHeHus"

[Tpaxtuueckas padota Ne 5. Pemenne
95 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [JOK

"Pacnio3HaBaHuE OpraHUYECKUX
coequueHui"

https://m.edsoo.ru/bde3fdf6
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KonTtponbnas padbora o Teme

96 "A30TCoepIKalue OpraHuYECKHUE 1 bubmmorexa [JOK
AeP " He op https://m.edsoo.ru/ce561bc7
COEIMHEHUS
OCHOBHBIC TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U 1 Bu6mumoteka [JOK
METO/Ibl UX CUHTE3a —IIOJIUMEPHU3ALIUS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/ICHCAIUS
98 IInacTtmaccel. Ytunuzanus u 1 bubmuoreka [IOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
99 DacToMepbl: HaTypaJIbHbIN 1 bubmmoreka [JOK
CUHTETUYECKHE Kayuyku. Pe3una https://m.edso0.ru/246103ec
BosnokHa: HaTypaibHBIE,
100 HUCKYCCTBEHHBIC, CHHTETUUCCKHE 1 bubmmorexa [JOK
Y ’ ’ https://m.eds00.ru/5963a601
[TonmuMepsl cielManbHOTO Ha3HAUCHUS
[IpakTuueckas pabora Ne 6. Pemenue
101 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1 bubnmnoreka HOK
"Pacno3HaBaHue miacTmMacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O00011eHNe U CUCTEMATU3 AL
102 M3YYEHHOTO MaTepHalia 1o Teme 1 bubmmorexa [IOK
" 1 P " https://m.edso0o.ru/6a22ble8
BricokoMoneKkyspHbIE COeTMHEHUSI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fll’f;:EHﬂﬂ :)Ig[?al;(():a:fenbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 bubnnoreka [HOK
a1eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

5 CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 bubnnorexa [HOK
KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-a;memenThI) https://m.edso0.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(DUTYpAITIH aTOMOB

5 aﬂeMeTII;)TOB B OCHO];il)-IOI\/}I’I:/I BO30YXAEHHOM 1 bubmmorexa [TOK

https://m.eds00.ru/8149e846

COCTOSTHUH

6 DNeKTpOHHBIE KOHPUTYpAIIMX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Tepuoanueckuii 3akoH u [leprnonnueckas

7 cucTeMa XMMUYeCcKux 3eMeHToB /1. 1. 1 bubnmnoreka [JOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TeOopUeEi https://m.edso00.ru/16957c¢01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmnoreka [JOK
IPOCTBIX U CJIOXKHBIX BELIECTB [0 IPyMIIaM U https://m.edso00.ru/f8468927
nepuoiam

9 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 bu6mmoreka [JOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunnr xumuueckoil ¢Bsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.

bu6mmoreka [IOK

10
Bonoponnas cBa3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI bubmmorexa [TOK
' P PYELYD https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MOnEKyIspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIICCTB
14 [TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnmnorexa [JOK
[IpencraBnenue 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
HcTuHHbIe pacTBOPHI: HACHIIIICHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh bubmmorexa [JOK
P p : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BhIpaKEHUST KOHIICHTPAIIUU bubnuoteka [JOK
pacTBOPOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHI
17 ""MaccoBas J0JII paCTBOPEHHOIO BemecTna bubmmorexa LOK
| P P . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAIHs
18 Krnaccudukanus u HoMeHKIaTypa bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
19 Cuctemaru3zanus 1 0000IIeHNe 3HAHUH 110 bubnnorexka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonrtponsHas pabora o temam "Crpoenue
atoma. [lepuoauueckuii 3aKOH U

bubmuorexa [JOK
20 [Tepuoanueckas cucTeMa XMMHUYECKUX
.o https://m.edsoo.ru/70a60aa4
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHUYECKON 1 OpraHN4eCcKON XUMHUU.
21 3aKOH COXpaHEHUS MAaCChl BEIIECTB; 3aKOH bubamorexa LOK
p ’ https://m.eds00.ru/6335cdd2
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUU PU
XUMHUYECKHUX PEaKIHIX
99 TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA. bubnnorexa [HOK
TepMoxuMuyeckre ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Beruncnenus no ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK
peaKkurii ¥ TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edso00.ru/87b13954
CKopocTh XMMHUECKOHN peakluu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ["'oMoreHHbIe U TeTepOreHHbIE peaKIH
[IpakTnueckas padora Ne 1 o reme "Bnusiue
26 a3JMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIiuu
97 OOpaTtumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
IIpakTryeckas padora Ne 2 o teme "BnusHue
28 a37MYHBIX ()aKTOPOB Ha MOJOKEHUE bubmmorexa [OK
P P " https://m.edsoo.ru/3bf34e17
XHUMHUYECKOTO paBHOBECHUS
29 OnektponuTrdeckas aucconuanus. CuiabHbIe bubnmuotexa [JOK

1 ciabpie AMeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bu6mmoreka [IOK
.B i H
30 pactBopoB. BogopoaHsiii mokaszarens (pH) httos://m.edsoo.ru/3966ca89
pacTBopa
31 I'maponus coneid. Peaknuu, nporekaroniye B bubnmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIUU B PaCTBOPAxX bubmorexa LHOK
f) B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnunoreka [JOK
Baxxnerime OKUCIUTEN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmnoreka [JOK
OanaHca https://m.edso0.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa [OK
P P P P . https://m.edso00.ru/93fh97d2
36 Pemenue 3aga4 pa3auyHbIX TUTIOB bubmorexa HOK
&P https://m.edso00.ru/5a859d16
37 Pemenue 3amay pa3auvHBIX TUIIOB bubmmorexa [JOK
A&P https://m.edsoo.ru/5afa265d
38 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
Teme "XuMHUueckue peakiuu' https://m.edsoo.ru/c161eb85
KonrtponsHas pabora o Teme "Xumuueckue bubnnoreka [JOK
39 |
peakuuu https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepunoanyeckon
40 CHUCTEME XUMUYECKUX dnemMeHToB []. U. bubnuorexa [JOK
MenpneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Pu3nYeCcKre CBOMCTBA HEMETAJIIOB
41 AnoTponusi HEMETAUIOB (Ha IpUMEpe bubnuorexa [JOK
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KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bu6mmoreka [IOK

42
XMMHYECKHE CBOMCTBA. [ 'uIpuib https://m.edsoo.ru/0aa8f613
["anoreHsl: HaX0XIEHUE B IPUPOJIE, CIIOCOOBI
43 nosy4yeHus1, GU3n4IecKue u )fmfnqe(mne bubmmorexa [JOK
Elq ’ https://m.edso00.ru/4e223795
CBOWCTBa
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COCTUHCHUS bubmorexa LHOK
POACOACpHAm A https://m.eds00.ru/6b3255e6
raJIOTCHOB
JIabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI
45 nosty4deHusi rajioreHoB. [Ipumenenue bubmorexa LHOK
yi P . https://m.eds00.ru/6971aca4
TJIOTEHOB M UX COCIUHCHHIMA
[IpakTuueckas padborta Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33124 10 TEME bubmorexa HOK
" P " 8 https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: nabopatopHblie U MPOMBIIIITICHHBIS
47 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnmnorexa [JOK
xumuueckue ceoiicrsa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIIOPOJIa U 030HA
bu6nmoreka [JOK
48 Oxkcubl ¥ IEPOKCUIBI
A P A https://m.edso00.ru/5c8816a0
49 Pemenwue 3a1a4 pa3TuIHBIX THITOB bubmorexa HOK
AaTP https://m.eds00.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI
50 HOE CHUSI (1)I/I3I/IquK1/II)e E XUMHYECKHUE bubmmorexa [JOK
Elq ’ https://m.edso0o.ru/46afael6
CBOWCTBa
bubnmnoreka [JOK
51 CepoBonopo, Cyabhuabl H

https://m.edso00.ru/7¢875999
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Kucnopojcoaepxaiiyue COeIMHEHUS CEPBI.

bubmuoreka [JOK

52
Oco0EHHOCTH CBOWCTB CEPHOMN KUCIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktuyeckas padora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u bubmmorexa [TOK
. P | A P https://m.edsoo.ru/0Oafb05e4
e€ coeIMHCHUS
A3OT: HaX0XkJIeHUE B IPUPOJIE, CIIOCOOBI
54 noTydeHus1, GU3NIECKHUE U XUMUICCKHE bubmorexa LHOK
Eﬂl ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
Kucnopoaconepxaiiye coefuHEHHS a30Ta. bu6mmoreka [IOK
55 . .
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnnorexa [HOK
A30THBIE y100OpeHUs https://m.eds00.ru/129f5059
dochop: HaXOXKICHHUE B IPUPOJIE, CIIOCOOBI
dop A PHPOA bubmuorexa [JOK
o7 MOJTy4YeHHs1, PU3NIECKUE U XUMHUECKHUE
N https://m.edsoo.ru/9a6b43ec
coiictBa. @ocunel u pochun
58 Oxcunsl hocdopa, pochopcoaepxarne bubmmoreka [JOK
kucnoTel. Conu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa 1 ero coeTMHEHUH. bubnnorexka [JOK
docdopHbie y1oOpeHus https://m.edso0o.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U bubmmorexa [JOK
P g https://m.edso00.ru/8175ac3f
dhochop u ux coenuHeHUs"
Yrneposa: HaxoXJIeHUE B IPUPOJIE,
61 aﬂnof (flnHHe Moﬂ nduka En'p(bianecxne u bubmmorexa LIOK
p vﬂ T https://m.edso00.ru/1eb19f9e
XUMHYCCKHE CBOMCTBA, TPUMCHECHHE
62 Oxcun yriepoaa(ll), okcun yriepona(1V), bubnuorexa [JOK
YTOJIbHAsk KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3nuvHBIX THIIOB bu6mmoreka [IOK
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Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

https://m.eds00.ru/6029b609

64 noTydeHus1, GU3NIECKUE U XUMUICCKHE bubmmorexa [JOK
M https://m.eds00.ru/143558ab
CBOICTBa
65 Oxkcun kpemuus(1V), kpeMHueBast KUcnoTa, bubnnoreka [JOK
CHJIMKATBI https://m.edso00.ru/3170e7b1
[IpuMeHeHne KpEMHUS U €T0 COCINHEHUM. bubmorera [JOK
66 CreKno, ero TonyHenHue, B CTEKT https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo0.ru/5823cefb
67 Pemenue 3ana4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.eds00.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TTO bubnmnoreka [JOK
teme "Hemerasmib" https://m.edso0.ru/6e864db5
" " bubnuorexa [JOK
69 KontponsHas padora o teme "Hemerasmisl https://m.edsoo.ru/d0484cT6
70 AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnnorexka [JOK
KOPPEKIIHS OIIHOOK https://m.edso0.ru/2b7e9510
[Tonoxenne meramios B [lepuoanyeckon
71 CHUCTEME XUMUYECKUX DIIEMEHTOB. bubnuotexa [JOK
Oc0OEHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16c¢
000JI0YeK aTOMOB METAJLJIOB
79 O6mue Gpuznueckre CBOMCTBA METAIIIOB. bubnmnoreka [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubmuoreka [JOK
73 Cnuael MeTaimioB. Koppo3ust meTanioB https://m.edsoo.ru/42b872e3
74 Pemrenne 3amay pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECCKUN PS/I HAPSOKSHUIA bubnuotexa [JOK
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MeTauioB. O0Iue criocoOb! MOTydeHUs
METaJlIOB

https://m.edsoo.ru/94eb377a

OOm1ast xapakTepucTHKa MeTayuioB | A-rpymis
Ileproanueckoi CUCTEMbI XUMUYECKUX
a1eMeHTOB. Hatpuii u Kanuii: noiay4yeHue,

bubmuorexa [JOK

76
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN
Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileprpoaudyeckoi cucTemsl
77 XUMHUYECKUX JIEMEHTOB. MarHuii v KaJIbIUi: bu6mmoreka [IOK
noJyiyueHue, PU3n4eckue U XuMHUIeCKHe https://m.edso0.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U
UX COEINHEHNN
78 JKécTKkoCTh BOIBI M CHOCOOBI €€ yCTpaHEHUS bubmmorexa [TOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHU: ony4yeHue, Gusndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AM@oTepHbIe CBOMCTBA OKCHUA M THIPOKCHAA
80 ATFOMUHUS, TUAPOKCOKOMILIEKCHI AITFOMUHHAS bubmmorexa [IOK
» THAD ’ https://m.edso00.ru/5d12d318
WX IPUMEHEHUE
81 Pemrenue 3aiau pa3nuyHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmorexa LIOK
" P " https://m.edso0.ru/27a4af43
MerTasl TIaBHBIX TOATPYIIT
OO6m1ast XxapakTepruCTHKa METAIIJIOB TTOOOYHBIX
. bubnuorexa [JOK
83 noarpynn (b-rpynn) [lepunoauueckoit

CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB

https://m.eds00.ru/610d7431



https://m.edsoo.ru/94eb377a
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
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa U

bubmuoreka [JOK

84
€ro COCIMHEHUM, UX IPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwuelinme coelMHEHUs Maprasiia.
85 [TepmaHraHaT KaJIus, €ro OKUCIUTEIHHBIC bubmmorexa [JOK
P ’ https://m.eds00.ru/039d69c8
CBOMCTBa
duznyeckue U XMMUYECKHE CBOICTBA Kene3a
86 u ero coeauHenuii. [lomyuenue u npumeHeHue bubmmorexa [TOK
A ' e P https://m.edsoo.ru/1b7f8741
CIUIaBOB KeJie3a
87 ®u3nuecKrue 1 XMMUYECKHE CBOMCTBA MEIH U bubnuorexa [JOK
€€ COeIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
DU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U
88 €ro COeAMHEHUN, UX IIPUMEHEHHE bubnmorexa LHOK
’ p ' https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMITIEKCHI ITUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bu6nmoreka [JOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
' https://m.edsoo.ru/a6e352ea
"MeTaibsl TOOOYHBIX OArpyHH"”
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
A&P https://m.edsoo.ru/a8b83d83
01 O0600611eHre U cucTeMaTU3alus U3Y4YeHHOTO bubnunorexa [JOK
Marepuania mno teme "MeTaysr" https://m.edsoo.ru/e91fe975
bu6nmoreka [JOK
92 KonTponpHas pabora no Teme "MeTtanmibt"
P P https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON PadOTHI, bubnmnoreka [JOK
KOPPEKIHs OIUO0K https://m.edsoo.ru/9ebff2fd
Ponpb xumun B o6ecrieyeHu yCTOHYHBOTO
94 a3BUTHUA YelloBeuecTBa. [loHATHE O HAYYHBIX bubmmorexa [OK
P ' YA https://m.eds00.ru/080fe1f0
METOJIaX UCCIIeIOBAHUS BEIIECTB
95 HayuHble mpuHIIMIIBI OpraHu3anuu bubnuotexa [JOK



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
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

XUMHUYECKOTO MPOU3BO/ICTBA.
[TpombIIIIEHHBIE CITOCOOBI TTOTYYCHUS
BaKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH bubnnoreka [HOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edso00.ru/9f11bf51
97 XUMUA U 3J0pOBbE YesloBeKa. JIekapcTBEeHHbIE 1 bubnnoreka [HOK
cpencTaa https://m.eds00.ru/a6552721
08 Xumus ui. Poiab xuMuu B o0ecrieueHnu 1 bu6mmoreka [IOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5hd2
99 KocMmernueckre n naproMepHbIE CpeACTBa. 1 bubnunoreka [JOK
BbeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeliue
100 CTPOUTEIBHBIC M KOHCTPYKIIMOHHBIE 1 bubmorexa HOK
P 120 https://m.eds00.ru/61e69003
MaTepuabl
XUMHS B CEIbCKOM X03siiicTBe. Opranuyeckue bubnuotexa [JOK
101 1
1 MUHEpaJbHbIC yI0OpEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 1 bubnuoteka [JOK
TeMe https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
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https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMObBI
CPEJHEI'O OBIIETO OBPA3OBAHUS

Kon

NpoBepsieMoro

TpeOoBaHUs
1
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1.2

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XNMHUYECKUX 3HaHI/II71, KOTOpas BKIIOYACT:

OCHOBOIIOJIATAIOLIME  IMOHATUA  (XMMUYECKMH 3JIEMEHT, aTOM, HW30TOIIB,
JNIEKTPOHHAsT 000JI0YKA aroma, S-, p-, O-dJIeKTpOHHBIE OpOUTAIH AaTOMOB,
OCHOBHOE U BO30YKAEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYJA, BAJICHTHOCTD,
AJICKTPOOTPHULIATEIILHOCTh, CTCIICHb OKUCIICHHS, XMMUYECKasl CBsI3b (O- U T-CBSI3b,
KpaTHble CBsI3M), THOpUIM3alUsl aTOMHBIX OpOuTaieil, KpucTaIMyecKas
peméTka, MOJb, MOJISIpHAsE Macca, MOJISIPHBIM 00BEM, MOJISIpHAs KOHIEHTPAIHS,
pacTBOpB! (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KPUCTAIIIOTUAPATHI, YIIEPOAHBIN
cKkeneT, (yHKIMOHAJbHAsI TpyINa, pajuKall, U30Mephl, CTPYKTypHas (opmyia,
uzomepust  (CTpykTypHasi,  reomerpuueckas  (Quc-,  TpPaHCHU30MEpHs),
TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPOA- U a30TCOAEpIKaIINe
COEIMHEHUS, OMOJIOTUYECKH AaKTHUBHBIE BelIleCTBa (YIJE€BOJbI, KHUPbI, OCNKH),
MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMS,
KPEKUHI, PU(GOPMUHI, TUOBl XUMHYECKHX  peakiuil  (OKUCIUTEIbHO-
BOCCTAaHOBUTENbHbBIE, 3K30- U JHAOTEPMUYECKHE, pPEaKIMU HOHHOrO OOMEHa,
rOMO- U TeTepOreHHble, 00paTuMble U HEOOpaTHMbIE), pacTBOP, SJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs OUCCOLMALMs, CTENEHb JUCCOLMAINH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, AIIEKTPOJIN3, CKOPOCTb XUMHUYECKOW pPEaKIUH,

XUMHUYECKOE PAaBHOBECHE)

TEOPHH U 3aKOHBI (TEOpPHs XUMHUYECKOTO0 CTPOEHUsI opraHuyeckux semects A.M.
BytnepoBa, Teopusi 3JIEKTPONMTHYECKOW nuccoumanuu, [lepmogumyeckuii 3akoH
JI.V1. MenzeneeBa, 3aKOH COXPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKH
A3BIK XMMHMM, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAHMS
IOPUYUHHOCTY M CHUCTEMHOCTM  XHMUYECKUX  SIBJIEHHH, COBPEMEHHBIE
NpEJCTaBICHUsT O CTPOCHHWH BEIIeCTBA HA AaTOMHOM, MOJIEKYJSIPHOM H

HAJMOJIEKYJIIPHOM YPOBHSX

1.3

14

MNpEACTAaBIICHHUA O MEXaHU3MaX XHUMHUYCCKUX peaKum‘/'I, TEPMOANHAMHUYCCKUX U
KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUH,

JAUCIICPCHBIX CUCTEMAX

(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBC, IOJYUCHUH U 0e30IMacHOM




HCITOIB30BAHNN BaKHEHIITNX HCOPTaHNYCCKUX U OPraHUYICCKHUX BCUIICCTB B 61:ITy

" HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.5

oOuiye HayyHble [PUHIUIBI XUMUYECKOrO TMPOM3BOACTBA (HAa IHpUMEpe

IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHUaKa, METaHOJIa, IepepaboTKu HeTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

2.2

XAPAaKTCPHBIC TIPHU3HAKKM ©W B3aUMOCBA3b HN3YUCHHBIX HOHSITPIﬁ, IIPpUMCHATH
COOTBETCTBYIOIIHEC IMOHATHA IIPHU OIIMCAHHUU CTPOCHUS U CBOMCTB HEOPTaHUYCCKUX

N OPraHU4YCCKHUX BCIICCTB U UX HpCBpaH.[CHI/Iﬁ

B3aMMOCBSI3b XHMWUYECKUX 3HAHUHW C HOHATHAMHM H npeaACTaBJICHUAMHA JAPYIUx
npecaAMETOB  IJIsA 0olee OCO3HAHHOIO IOHUMAHHUS H OOBICHEHHS CYIIHOCTU

MaTCpHAJIBHOIO CAUHCTBA MHUpPaA

CdopMUpPOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HauMEHOBaHUS XHUMHYECKHUX COeUHEHU MEXIyHApOIHOTO coro3a
TEOPETHUYECKOM U TPUKIATHON XMMHUM W TPHUBUAIBHBIC HAa3BaHUs BEIIECTB,
OTHOCSIIIMXCS K HW3YYEHHBIM KJIacCaM OpPraHUYEeCKHMX ¢ HEOPraHUYEeCKUX
COCIMHEHUN

XUMHUYECKYI0 CUMBOJIUKY JJIsi COCTaBIEHUS (POpMYyNT HEOPraHUYECKUX BEIIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)

(bopMyJT OPraHMYEeCKUX BEIIECTB

ChopMHUpPOBAHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HECOPTaHNYCCKUEC BEUICCTBA, CaAMOCTOATCIIbHO BI>I6I/IpaTI) OCHOBAHHA U KPpUTCPUUN JJIA

KﬂaCCHq)HKaIIHH HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnv4CCKHUEC BCIICCTBA, CaAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA WU KPUTCPUMN JIA

K.]'IaCCI/I(I)I/IKaI_[I/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHBIM IMPU3HAKaM (YUCIy U COCTaBy PEarupyIOIIMX BEIECTB, TEIJIOBOMY
3pdexTy peakiy, W3MEHEHUIO CTENeHEHl OKUCIEHUS SJIEMEHTOB, OOpPaTMMOCTH

peakuuu, y4aCTuro KaTaJ'II/ISaTOpa)

CdopMupoBaHHOCTH YMEHUS XapaKTEPU30BATh dJEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXXIEHHOM COCTOSIHMH) U MOHOB XUMHUYECKHX dJIeMeHTOB 1 — 4
nepuonoB Ilepmonnueckort cucrembl J[.M. MeHneneeBa W WX BaJICHTHBIC
BO3MOXXHOCTH, HCIIOJIB3YySl TIOHATHS S-, p-, O-3JIEKTpOHHBIE OpOWTAIH,
DHEPreTUYECKUE YPOBHU

CdopMupoBaHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
XUMHUYECKHX DJIEMEHTOB U O00pa3yeMbIX HMH COCIWHEHUH 10 TMepuojiaM Hu
rpynmnam

CdopMUpOBaHHOCTh YMEHHUS COCTABJIATH ypPABHEHUS XUMHUYECKHX PEaKUUUd H

PacKpbIBaTh UX CYIIHOCTb:




OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ nocpcaACTBOM COCTaBJICHUA

& AIIEKTPOHHOTO OanaHca 3TUX PeaKkuit
YpaBHEHUS pEaKIU{ Pa3IMYHBIX THUIIOB;, TIOJHBIE W COKpAIIEHHBIC YpaBHCHHUS
7.2 peakuii HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBUS, MPU KOTOPHIX ITH PEAKIIUU HIYT
JI0 KOHIIa
73 peakuuil  TUIpOJM3a, peakuuid  KOMIUIeKcooOpazoBaHusi (Ha  mpuMmepe
' TUAPOKCOKOMILIEKCOB IIMHKA M aJTFOMUHUS)
8 CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:
Ha KOHKPETHBIX MpPUMEpax XapaKTep 3aBHCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH
8.1 OpPraHUYECKUX COEAMHEHUU OT KPAaTHOCTH U THIMA KOBAJICHTHOHW CBS3U (G- U T-
' CBSI3M), B3aMMHOTO BJIUSIHASI aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX, a TaKkKe OT
OCOOCHHOCTEH pean3aiyy pa3IMIHbIX MEXaHU3MOB MTPOTEKAHUS PEAKIUI
8.2 XapaKTepHbIE  XWMHUYCCKHE  CBOHCTBA  BCIIECTB  COOTBETCTBYIOIIUMHU
' SKCIIEPUMEHTAMH U 3allUCSAMU YPAaBHEHUN XUMUYECKUX PEaKIuit
ChopMUpOBaHHOCTh YMEHHS XapaKTEPHU30BaTh COCTaB M Ba)KHEUIINE CBOWMCTBA
BEIIECTB, MPUHAANSKAIUX K ONpeAeNEHHBIM KllaccaM M TpyInaM COSIUHEHHMA
9 (mpocThle BELIECTBA, OKCHJIbI, THIPOKCHBI, COJIM; YIJIEBOJOPOJbI, IMPOCTHIE
3UpPBI, CIIUPTHI, PEHOIBI, AJTLJCTHU/IBI, KETOHBI, KAPOOHOBHIE KUCIIOTHI, CIIOKHBIC
3(UpPBI, KUPHI, YTIEBOAbI, AMUHBI, AMUHOKHUCIIOTHI, OCTTKH )
10 CdopmMupoBaHHOCTh YMEHHSI IPOBOAUTH PAcu€Thl 0 XUMHUUYECKUM (hopMynaM U
YPaBHEHUSAM XMMHUYECKHUX PEaKIUi ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUUHH:
Macchl (00BEMa, KOJIIMYECTBAa BEIIECTBA) MPOAYKTAa PEAKIUH, €CITU OIHO U3
10.1 UCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C ONpeAeNEHHONW MacCOBOW aoieit
pPacTBOPEHHOTO BEIECTBA UITU 1aHO B U30BITKE (MMEET MPUMECH)
10.2 MacCcOBOM WM 00BbEMHOM O, BBIX0/IA TPOAYKTA PEeaKIINH
10.3 TEIUIOBOTO AP QeKTa peakuui
104 00BEMHBIX OTHOIIICHUH Ta30B
10.5 M0 HAXOXACHUIO XUMUYIECKOM (hOPMYJIBI BEIIeCTBa
Brnajenne cucreMolt 3HaHUH O METOJaX HAYYHOTO MO3HAHUS SIBICHHUN TIPHUPOIBI,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAayKaX W YMEHHUE MPUMEHSTH 3TH 3HAHHS TPH
11 OKCIIEPUMEHTAILHOM HCCIICJOBAHUM BEUIECTB U Ui OOBSCHEHUS XUMHUYECKUX
SIBIICHUH, UMEIOIIUX MECTO B MPUPOE, TPAKTHUECKON NESTEIHHOCTH YEeIOBEKa U
B MMOBCEHEBHOM )XKU3HU
CdopMupoBaHHOCTh YMEHHUS TPUMEHSATH (MCIOJB30BAaTh) 3HAHUS O COCTaBE H
12 CBOMCTBAX BEIIECTB I JKCIIEPUMEHTAIHLHONW MPOBEPKH THIIOTE3 OTHOCHUTEIIHHO

3aKOHOMEPHOCTEH TMPOTEKaHUS XUMHUECKUX pPEaKUUd ¢ MPOTHO3ZUPOBAHMS
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BO3MOXXHOCTEH WX OCYIIECTBJICHUS; CHUCTEMHbIE XHUMHUYECKHE 3HAHMS JJis
OOBSICHEHUS! W TIPOTHO3UPOBAHUS SIBICHUH, WMEIONIMX €CTECTBEHHOHAYUHYIO
MPUPOLY; AJIsl IPUHATUSL TPAMOTHBIX PELICHUN MPOOJIEM B CUTYalUsX, CBSI3aHHBIX

C XUMHUEN

CdopMupoBaHHOCTh yMEHUS IUIAHUPOBATb U IMPOBOJUTH  XUMHUYECKHIA
SKCIIEPUMEHT (MOJIy4E€HUE U U3y4YEHUE CBOWCTB HEOPraHMUECKUX U OPTaHUYECKUX
BEIIECTB, KAYECTBEHHBIE PEAKIMM YIJIEBOJOPOAOB pA3JIMYHBIX KIIACCOB U
KHCJIOPOJICOICPKAIINX OPraHUYECKUX BEILECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3aJa4 1O pPAClO3HABAHWIO HEOPraHMYECKMX W OpPraHHMYecKUX BEIIeCTB) C
coOroieHreM MpaBUil OE30MacHOr0 0OpaIIeHUs C BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanuem; (opMyTupoBaTh LENHM HCCICIOBAHUS;, NPEACTABIATH B
paznuuHON (popme pe3ynabTaThl IKCIICPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HUX

JAOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh ~ YMEHHUS  OCYLIECTBIATh  LIEJICHANIPABICHHBIH  MOUCK
XMUMUYECKONW MH(POPMALIMK B pa3JIMUHbIX CTOYHUKAX (Hay4Has U y4eOHO-Hay4yHas
JUTEpaTypa, CpencTBa MaccoBo wuH(popMmauuu, cetb MHTepHeTr u apyrue),
KPUTUYECKH aHAJM3HPOBAaTh XMMHUYECKYI0 HH(OpMaNuio, repepadbarsiBaTh €€ U

HCIIOIL30BaTh B COOTBETCTBHH C ITOCTaBJICHHOM yqe6H0171 321,[[8.‘16171

15

CpopMupoBaHHOCTh YMEHHUsI TPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH
uHGOPMAIIHIO C TIO3UIIUN IKOJIOTHYecKOr 0e30MacHOCTH MOCIEACTBHI OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YeJI0BEKa, CBI3aHHON C IIepepaOdOTKOM BEIECTB;
c(hOpMUPOBAHHOCTh YMEHHI OCO3HAaBaTh OMACHOCTh BO3JCHCTBUS HA IKUBBIC
OpraHu3Mbl OIPEACIIEHHBIX BEUIECTB, MOHUMAs CMBICT TOKa3aresisd MpeaeabHON
JOMTYCTUMOW KOHIIEHTPAIUH, M TOSCHATh Ha MPHUMEpax CIIOCOObI YMEHBIICHHS U

NpeaOoTBPALICHUA UX BPEAHOT'O BO3JICMCTBUS Ha OpTraHu3M YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COILEPKXKAHUA, ITPOBEPAEMBIX HA EI'D 11O

XUMHUHU
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 TeopeTnyeckre OCHOBBI XMMHUU
Crpoenue BemectBa. CoBpeMeHHas MoOJenb CTpOeHUs aroma. Pacnpeznenenue
3JIEKTPOHOB IO JHEPreTHdYeckuM ypoBHsAM. Kiaccudukanus XUMHUYECKHX 3JIEMEHTOB.
1.1 OCOOCHHOCTH CTPOCHHUSI DJHEPreTUYECKUX YpPOBHEH aTtomMoB (S-, P-, d-31eMeHTOB).
OcHOBHOE U BO30YXKJEHHOE COCTOSIHHSI aTOMOB. DIIEKTPOHHAs KOH(UTypamus aroma.
BaneHTHbIE 3JIEKTPOHBI
Ilepuonnueckas cucrema xumudeckux i3yemeHToB .M. MenneneeBa. dusznueckuii
cMbicn [lepuonnueckoro 3axonHa J[.M. MenneneeBa. IlpuuuMHBI M 3aKOHOMEPHOCTH
1.2 W3MEHEHUs CBOWCTB 3JIEMEHTOB M MX COCAUHEHUH [0 NEepuoJaM U TPYIIaM.
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB IMPOCTHIX BEIIECTB, BOJAOPOJHBIX COCIWHEHUM,
BBICIIMX OKCHJIOB U THAPOKCHUJIOB
1.3 Banentnocts. DnekTpooTpunateabHOCTh. CTEreHb OKUCICHUS
Buapsl xuMuueckoi cBsi3M (KOBajJeHTHas, WOHHAs, MeETaJUIMYecKasi, BOJOpPOAHAs) M
14 MexaHu3Mbl €€ oOpa3zoBaHus. MexXMoNeKyIsipHble B3auMojeiicTBus. BemecTBa
' MOJIEKYJIIPHOTO W HEMOJEKYJISIPHOTO CTPOEHUs. THUIBl KPUCTAUNIMUECKUX PEHIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKONU PEIIETKI
15 Xumuyeckas peakmus. Kimaccupukamnuss XUMUYECKHX pEakIUil B HEOPraHWYecKoW u
' OpTraHWYECKON XUMUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB
1.6 CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB
1.7 TenoBbie 3¢ HeKTb XUMHUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUs
18 OOparumblie peaknuu. XUMHUYECKOe paBHOBecre. DaKTOphI, BIUSIONIME HA COCTOSHHE
' xumudeckoro pasHosecus. [Ipunuun Jle Hlarense
OnektponauTnueckas aucconuanus. CuiabHble U ciiadble 37MeKTpoiauThl. Cpena BOJHBIX
1.9 pPacTBOPOB BEILIECTB: KUCHas, HEUTpanbHad, mienoyHas. Crenenb nuccouuanuu. Peakimm
MOHHOTO OOMeHa
1.10 TlMupponus coneit. Monnoe mpousBeaeHue Boabl. Bomopoanslit mokazatens (pH) pactBopa
CrocoObl  BBIpaXEeHHSI KOHIIEHTPALlMM PACTBOPOB: MaccoBasi [OJiI PacTBOPEHHOTO
111 BEIIIECTBA, MOJISIpHAs KOHIEHTpamus. HackeIleHHble W HEHACHIIIIEHHBIE PACTBOPHI,
pactBopuMocTh. Kpucramnoruaparst
112 OKHUCIATENBHO-BOCCTAHOBUTEbHBIE peakiinu. [loBeeHNe BemecTB B cpeaax C pasHbIM
' 3HaueHueM PH. MeToabl 351IeKTpOHHOTO Oatlanca
1.13 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH




OCHOBBI HEOPTraHUYECKON XUMHH

2.1

Knaccudukanuss Heopranmveckux coeguHeHuid. HomeHknaTypa HEOpPraHWYeCKHX

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kalui, KalabIui, MarHui,
QTIOMUHHM, IUHK, XPOM, KeJIe30, MeJlb) U UX coearuHeHuH. OO0mue crocoObl MOTyIeHHs

MCETAIJIOB

XUMHYECKUE CBOICTBA BaKHEMIMX HEMETA/UIOB (rajloreHOB, cephl, a3ota, (ocdopa,
yriaepoja U KpPEeMHHUsI) M HX COEIUHEHHH (OKCHIOB, KHCIOPOJCOAEPXKAIIUX KHUCIIOT,

BOJIOPOJHBIX COCTUHEHHI)
FeHeTI/ILIeCKaﬂ CBA3b HCOpFaHI/I‘ICCKI/IX BCIICCTB, anHanﬂen{ame K pa3JII/I‘~IHI>IM KJ1accaM

#HHHPar### 1 nenTuukanus HeOpraHMYECKNX coenHeHnid. KauecTBeHHbBIE peakiuy Ha

HCOPTaHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHBIE T0JIO)KEHUS TEOPUU XUMUYECKOIO CTPOCHUS OPraHUYeCKUX coeMHEeHni A. M.
BbyrnepoBa. YriaepoaHblil CKEJNET OPraHMYecKOW MOJIEKYJbl. KpaTHOCTh XHMHUYECKOM
CBA3M. S- WM pP-cBsi3u. SP3-, SP2-, SpP-rubpuausanuu opOHUTalnell aTOMOB Yriepoja.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOI'O CTpPOEHUs MoJiekysl. [‘omosoru.

I'omonornuecknii pan. Mzomepust 1 n30Mepsl

3.2

[TonsiTne o pyHkMoHanbHOU rpymnne. OpueHTaluOHHbIE 3P PEKTh 3aMecTUTeNeH

3.3

[IpencraBnenne o  kiaccuukanuu  opraHudeckux  BemiecTB.  HomeHkmnarypa
OpraHMYECKUX COEIMHEHUH (cucTeMaTudecKas) U TPUBHMAJIbHBIE HA3BAaHUS Ba)KHEHIINX

HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB

3.4

3.5

CBO60,[[HOpa,I[I/IKaHBHBII>'I W HOHHBIM MEXaHU3MbI PpCaKIuu. Ilonsatue o HYKJ'IeO(l)I/IJ'Ie n

anektpoduie. [lpaBuno Mapkosuukosa. [Ipasuio 3aiineBa

Ankanbpl. XHMMHYECKHME CBOWCTBA QJIKAaHOB: TaJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMHUUYECKOE PA3J0KEHUE, KPEKUHT, H30Mepu3anus, ropeHue. [lomydyeHue ankaHOB.
[uxnoankanpl. Cnenuduka CBOMCTB MUKJIOATKAHOB C MaJIbIM pa3MepoM Iukia. Peakim

MPUCOCAUHCHUA U paJUKAJIbHOI'0 3aMCIICHUA

3.6

3.7

3.8

AnkeHpl. XWUMHWYECKHE€ CBOWCTBA: pEaKIUH TPUCOSAUHEHUsT (TajJoreHHpOBaHUE,
TUAPUPOBAHUE, TUAPOTAIOTEHUPOBAHUE, THUApPATALMS), TOPEHUs, OKHUCICHHUS U
nonuMepu3aiuu. [I[poMbIieHHbIe U Ta00paTOPHBIE CIIOCOOBI MOTYYESHHSI ATKEHOB

Ankanuenbl. XUMHYECKME  CBOWMCTBAa  QJKaJUEHOB:  pPEAKUUU  MPUCOCIUHEHUS
(ruapupoBaHUe, TaIOTEHUPOBAHUE), TOPEHHUS U TonuMepu3aiun. [lonydeHne ajakaaineHoB
AnkuHbl. XWMHYECKHE CBOWCTBA: pEAaKIMU MPHUCOSAMHEHUS (TaJIOTeHHPOBAaHUE,
TUAPUPOBAHUE, TUIPATAIUS, THAPOTAIOTEHUPOBAHKE) KaK CIIOCO0 MOTyYeHHS TOJTMMEPOB

U IPYTUX MOJE3HBIX NpoayKToB. Peakiuu 3amemienus. ['openue anermineHa kKak HCTOYHUK




BBICOKOTEMIIEPATYPHOIO IUIAMEHM Ui CBAapKU M pPE3KUM MeTauioB. [Ipumenenue

aliCTHJICHa

3.9

3.10

Apenbl. XuMHYecKHuE CBOWCTBa O€H30Ja: peakIUM 3IEKTPOPUILHOIO 3aMEIICHHUS,
NpUcOeUHEHUsl (TUAPUpPOBaHME, TajoreHupoBanue). Peakmus ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOWCTB Todyosa. [lonydyenue 6enzona. OCOOEHHOCTH XMMUYECKUX CBOWCTB
ctupoda. [lonmumepuzanus crupona. CriocoObl MOTY4YEeHUS U IPUMEHEHHUE apOMaTHYECKUX
YII€BOIOPOAOB

Cnuptsl. IIpenenbHble 0JHOATOMHBIE CIUPTHI. XUMUUYECKUE CBOMCTBA: B3aUMOJIEHCTBUE C
HATPUEM Kak CIOCO0 YCTaHOBJICHUS HAJMYUS THIPOKCOTPYIIIBI, C ralIOT€HOBOAOPOIaMHU
KaK CIOCO0 MOJY4EHHUs pacTBOpUTENICH, BHYTPU- U MEXMOJIEKYIsIpHas Aeruaparaius.
Peakiust ropenus. IlomyueHue sTaHOna: peakuuss OpOKEHHUsS TIJIFOKO3bI, T'MIpaTarius
ATUJIEHA. DTUJICHIVIMKOJb U INIMLEPUH KaK MPEICTaBUTENN IPENEIbHBIX MHOMOATOMHBIX

CIIIPTOB

3.11

®enon. XuMHueckue CBOMCTBa (eHosia (peakluu C HaTpueM, TMIPOKCHIOM HATpus,

opomom). [Tonyuenue penona

3.12

Anpaeruapl.  XHUMHYECKHE CBOWMCTBA TMPEACIBbHBIX  albJCTUIIOB: TUIPUPOBAHHUE;
KaueCTBEHHBIE PEaKIMU Ha KapOOHUIIBbHYIO TPyMiy (peakuusi «cepeOpsHOro 3epkaiay,
B3aumoyeiictue ¢ ruapokcuaom wmeau (Il). Ilomyuenue mnpenenbHBIX alabAETHIOB:
OKHCJIEHHWE CIHUPTOB, THApATAllMs aleTHIeHAa. AICTOH KakK TMpPEJICTABUTENIb KETOHOB.

Oco0eHHOCTH peaKIMK OKUCIICHUS alleTOHA

3.13

3.14

Kap6oHoBbie KucI0Thl. XMMHUECKHUE CBOMCTBA MPEAEIbHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX
KUCI0T. OCOOEHHOCTM XHWMHUYECKUX CBOWCTB MYpaBbHUHOW KHCIOTHIL. Ilomyuenue
NpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCICHHME aJKaHOB, AaJIKEHOB,
HNEPBUYHBIX CIIUPTOB, allbAETHIOB. BrIcIIMe npenenbHble U HENpeelbHble KapOOHOBbIE

KHCJIOTHI

Crnoxnble >¢gupsl U xupbl. CrocoObl MOMYYEHHUS CIOXHBIX 3QupoB. OOPaTUMOCTb
peakuuu stepudukanuu. [IpuMeHeHue crnoXHbIX 3(UPOB B MUILEBON M MapproMepHOH
IPOMBINIIEHHOCTH. JKHpBl Kak CIOKHBbIE 3(HpHl TIUIEpUHA U BBICIIUX KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOWCTBA XUPOB: THAPUPOBAHUE, OKHUCIEHHUE. ['maponus, wuiam
OMBUIEHHE, KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJy4eHUs CoJiel BBICIINX KapOOHOBBIX

KUCJIOT. MBIIA KaK COJIA BRICIIHX Kap6OHOBI)IX KHUCIOT

3.15

XHWMHUYECKUE CBOMCTBA IITIOKO3BI: PEAKIUHU C YYaCTHEM CIUPTOBBIX U albJACTUIHON TPy
U MOJIOYHOKHCIOe  OpoxkeHue. [IpuMeHeHne  TIIIOKO3bI, €€  3HAYCHHE B
JKU3HEACATSIbHOCTH opraHusma. Hucaxapuisbr: caxaposa, MaJjbTo3a.
BoccranaBnuBaroiiue 1 HEBOCCTAHABIMBAIOLIME JAucaxapuabl. ['Maponus aucaxapuaos.
[Tonmucaxapuasl: kpaxmain, raukoreH. CTpoeHrne MakKpoOMOJEKYI KpaxMmaia, TJIMKOTeHa H
eJUT0103bl. DU3NUECKEe CBOMCTBA Kpaxmaia W IEJUII0I03bl. XUMHUYECKHE CBOWMCTBA

KpaxMmaja: THUAPOJU3, KAayeCTBEHHAas peakuus C HOJOM. XHUMHUYECKHE CBOWCTBA




HCJUTIOJIO3bL: THUAPOJINU3, MOJIYYCHUC 3(prOB OCJIIFOJIO3EI. [Tousitue 00 HCKYCCTBCHHBIX

BOJIOKHAX (BMCKO3a, alleTaTHbIN IIEIK)

3.16

3.17

AMUHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHUS: PEAKIUHU C BOAOMW, KUCIOTaMH, peaKius
ropeHus. AHUIMH KAk INPEACTaBUTEIb aPOMATUYECKUX aMUHOB. XHMMHYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJEHCTBUE C KHUCIOTaMM, OpOMHON BonoM, okucienue. Ilomydenue
aMMHOB  QJKWJIMPOBAaHMEM aMMHaKa M  BOCCTAHOBJIEHMEM  HUTPOIPOM3BOJHBIX
YIJIEBOAOPOAOB

AMUHOKHCIOTHI U O€ITKH. AMUHOKHUCIIOTHI Kak aM()OTEpHBIC OPraHUYEeCKUE COCIUHCHUS.
OCHOBHBIE AMUHOKHCIOTHL, OOpasymoomue Oenku. XHUMHYECKHE CBOMCTBa OEIKOB:

TUAPOIIN3, JeHATypallks, KaYeCTBEHHbIE (1IIBETHBIC) PEaKIUU Ha OEIKU

3.18

3.19

3.20

4.1

CtpoeHue U CTPyKTypa MOJMMEPOB. 3aBHCHMOCTb CBONCTB TMOJUMEPOB OT CTPOCHHUS
MoJiekyin. OCHOBHBIE CTIOCOOBI MOJIYy4YEHHUsI BHICOKOMOJIEKYIISIPHBIX COCIUHEHH: PEaKuu

MOJIMMEpHU3all U IMMOJITUKOHACHCAITNH. KJ'IaCCI/I(I)I/IKaHI/IH BOJIOKOH

#H#H#Par### nenTuduKkanys OpraHMUeCKUX COeAMHEHUN. PereHue aKkcrepuMeHTaabHbIX

3a7]a4 Ha paCliO3HABAHHE OPraHUYECKUX BEILIECTB
['eneTnyeckas CBA3b MEXIY KJIaCCAMH OPTaHMYECKUX COCIUHEHUN
XUMHS U )KU3Hb

XuMus B noBceHEBHOM xu3HU. [IpaBuna GezonacHoi pabOThl ¢ €IKMMH, TOPIOYUMHU U

TOKCHUYHBIMH BCIICCTBaAMU, CPEACTBAMU OBLITOBOM XHMHU

4.2

4.3

XuMusL U 310pOBbe. XUMHUS B MEIULMHE. XUMHUS U CEIbCKOE XO35SUCTBO. XUMHUSA B
MPOMBIIIIEHHOCTH. XUMHSI U 3HEPreTHKa: MPUPOJHBIA U MOMYTHBIM HEPTSIHOM raspl, MX
cocTaB M wHcrnoib3oBaHue. CocrtaB HepTH U €€ mnepepaboTka (MIPUPOAHBIE HCTOUHUKU
YIJI€BOAOPOIOB)

XHUMHSA U OKOJIOTUA. XUMUYECKOE 3arpA3HEHUE OKPYXKAIOLIEH CPEIbl U €ro MOCIEICTBHS.
Oxpana rujapocdepsl, MNOYBBl, arMocdepsl, ¢uopbl U (ayHbl OT XUMHUYECKOTO
3arpsizHeHus. [IpoGnema 0TX0/10B U MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHbBIE UCTOYHUKHU

SHEPrUu

4.4

5.1

O6HII/Ie MMpeaACTaBJICHUA O IMPOMBIINIJICHHBIX crocobax MOJYYCHUSA XUMHYCCKHUX BCIICCTB
(Ha npumMepe IMpou3BOACTBA aMMHAKa, CCpHOfI KI/ICHOTLI). I’IépHEUI N IBCTHasi
MCTAJUTYpIrus. CTekino U cuiIMKaTHAs MPOMBIIIJICHHOCTD. HpOMLIIJ_U'IeHHaSI OopraHn4dcckas

xuMust. ChIpbE TSl OpraHNIECKOH MPOMBIIIEHHOCTH
H#HPar#H## Tunpl pacu€THBIX 3a7a4

###Par###PacuéTel Macchl BelecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY

BEIIIECTBA, Macce WK 00BbEMY OHOTO U3 YHYaCTBYIOIIUX B PEAKLIUU BEIECTB

5.2

###Par###Pacuére TemioBoro a3 dexra peakun

5.3

###Par###PacuéTbl 00BEMHBIX OTHOIICHH Ta30B MPU XUMHUYECKUX PEAKITUIX




##HPar##Pacuérel macchl (00bEMa, KOTHMUECTBA BEIIECTBA) TPOAYKTOB PEAKITUH, SCITH

>4 OJIHO W3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #i#HPar##Pacu€Tel MaccoBOM WM 0OBEMHOM JTOJTU BBIX0/1a IPOAYKTA PEAKIIUU OT
' TEOPETHUUECKH BO3MOKHOTO
#i#HPar##Pacuérel maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CITU
5.6 OJIHO M3 BEILIECTB JaHO B BUJIE pacTBOpa C OMpeIeIEHHON MaccoBOil 1oyei
pacTBOPEHHOIO BeLIeCTBa
5.7 #H##Par###PacuéThl C HCTIOJb30BAaHUEM TTOHATHH «MAaCCOBAsI IO, «MOJIIPHAS
' KOHIIEHTPALUs», «PaCTBOPUMOCTD)
###Par##HaxoxaeHre MONeKyIsIpHON (OpMYITbI OPraHUYECKOr0 BEUIECTBA 110 €r0
5.8 MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTaB, UJIH IO MPOAYKTaM

CropaHus
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