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MNOACHUTEJIBbHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS (QenepalibHON  00pa3oBareinbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpenmMera «XuMHs» B 00pa3oBarenbHbIX opranusauusx Poccuiickoit ®enepanumy,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHus Ha YpOBHE YIIyOJIEHHOrO H3ydyeHHUS 3aHMMAET BAa)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENBFHYI0O UM OOLIEKYJIBTYPHYIO HMOJATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETLCTBOM TOMY SIBJISIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH()OPMALIMOHHO-METOINYECKas, peanu3alus KOTOpoll oOecrneynBaeT MOITyYCHHE
NPEICTaBICHUS O LENAX, COACPKaHUM, OOIIeH cTpaTeruu O0y4YeHHUs, BOCIUTAHUS U Pa3BUTHI,
00y4aromuxcst CPeCTBAMU PEAMETA, H3Y4aeMOTr0 B paMKaxX KOHKPETHOTO MPOoduIIs;

® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas MPeyCMaTPUBAET ONpeesieHNe: MPUHIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUs! y4eOHOro Marepuania, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (DOPMUPOBAHUIO COJEP’KATEIBHONH OCHOBBI
KOHTPOJISI U OLIEHKM 00pa30BaTENIbHBIX JOCTHMKEHMM, OOydaroluXcsi B paMKax HTOTOBOU
aTTectaluuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO 3K3aMEHa 110 XUMHUH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS! XUMHH:

® YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s13aTeNIbHOE JIJIsl U3YyUCHHUS B
paMKax OTAEIbHBIX MpoduiIeH, MpeTycMaTpUBaeT paclipe/ielieHue U CTPYKTYpUPOBaHHE €ro 1o
KJlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JMHUAM/pa3jiesaM Kypca;

e 1aéT MPUMEPHOE paclpesielieHne y4eOHOr0 BPEMEHHU, PEKOMEHYyeMOro Uil H3y4eHUs
OTJIEJIbHBIX TEM;

e [Ipe/yIaraeT NPUMEPHYIO MOCIIE0BaTEIbHOCTh U3YUEHHUsT YUeOHOro MaTepuaia ¢ y4éTom
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® TaéT METOAMYECKYI0 MHTEPIpPETAalUI0 Lelned M 3ahad  M3Y4eHUs IpeaMeTa Ha
yrayOnE€HHOM YPOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro OOIIero
o0pa3oBaHMs, COJEP)KATEIbHONM XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpPEIHEro o0mero oo6pa3oBaHHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, NMPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJOB y4eOHO-TT03HABATEIbHBIX
JIEHCTBUI 00YYaIOIIErocsi M0 OCBOSHUIO COACPIKAaHUS MPEaMETa.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MpPOrpaMMe IO XHUMHUHU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a



nmpeaesiaMd  YCTAaHOBJICHHOW MPOTpaMMOM MO0  XHMHH — 00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISAIONICH copeprkaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBun ¢ koHuentyaiabHbIMU MoJoxeHusMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HAa pealu3alio IMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TaloM IMOJYYEHHUsS] XUMHYECKOIrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3YYCHHUE TMpeaMeTa «XUMUS» OPHCHTHPOBAHO MPEUMYIICCTBEHHO Ha paclIUpeHue U
yrayOJeHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpeAenéHHbI MPopiib 00ydeHHs], B TOM YHUCIJE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYeHH
XUMHUYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro odbpasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii ®I'OC COO K IUTAHUPYEMBIM pe3yJIbTaTaM OCBOSHUS (eaepatbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIINUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIIIEKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, HWMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0mas u Heopranuueckas xumusiy». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKAHUS ITUX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy cozepxxkanusi KypcoB «OpraHudeckas xumus» u «OOmmas ¥ HeopraHuudeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN M YMEHHIA, OTHOCSAIINXCS K 0a30BOMY
YPOBHIO M3y4YeHMs IMpeaMeTa. DTa CUCTeMa 3HaHWM IMOJIydaeT OINpelesIEHHOE TEopeTHdYecKoe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJIEHHOM ypOBHE M3y4YeHHUs TpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaxX UX COENMHEHUN Ha OCHOBE PACIIUPEHUS W YIIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBAa, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIUd, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHKU W TEPMOJIMHAMUKH. VI3ydeHne MeproauIecKoro 3aKkoHa 1
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JEMEHTOB  Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBICHSIETCS C
TOYKH 3pPEHHS] HPHEPreTHUECKUX W3MEHEHUH Mpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTaBICHUI 00 AMEKTPOXUMUUYECKUX MPOIECCAX U IEKTPOJIU3E PACIIaBOB
U PacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XHMHHM TP PACCMOTPEHUU PEaKIMOHHOMN
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKITHii.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYEHUS i1 KIaccoB ompeaenéHHoro mnpodums (TIaBHBIM 00pa3oM Ha UX CTPYKTYpYy H
XapakTep JOMOTHEHUH K 00mIel crucTeMe MpeIMETHBIX 3HAHUI) OKA3bIBAIOT BIHMSIHHE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa ISl KIAcCOB XHMHKO-(hDH3HMUECKOro



npoduist 60JBINIOE 3HAYECHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[Ipr w3yueHuW mpenMeTa B JAaHHOM CIy4yae akKIEHT OyJeT claeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OONIHOCTh 3aKOHOB W TEOPUU B XUMHUH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHS O CTPOCHHUH BEIIECTB U JIPYTOe.

B T0 ke BpeMs B collepiKaHUU MPEAMETa ISl KIIACCOB XMMHKO-OMOJIOTUIECKOTO TPOQPUIIS
OoMNbIIMI yACTBHBIA Bec OyIeT UMETh OpraHWYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXKHOCTbH Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEPY, TaKHe CTPYKTypHbIE
KOMITIOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIeBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUSL O COCTaBE€ M CBOMCTBAx MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CIIy>KaT OCHOBOM JIJIsl U3y4EHUs CYLTHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHUSI, MUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB MIO3HAHHUS U OIbITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpn m3ydyeHnn ydeOHOTO mpeamera «XWMEs» Ha yIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 3Toil 3ajaun Ha yriyOJIEHHOM ypOBHE W3Yy4YEHUS
MpeaMETa MPEANOJaracT peaanu3aluio TaKuX LeJIer, Kak:

¢ hopMupoBaHUE TIPEICTABICHUN: O MAaTEPUATHLHOM CIUHCTBE MUPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHMM MPHUPOJbI, O MECT€ XHMHUHU B CHUCTEME ECTECTBEHHBIX HayK U €&
BeJylieil ponu B 00ECIEYEHHH YCTOMYMBOTO DPA3BUTHUSI YETOBEUECTBA: B PEHICHUU MpPoOiieM
HKOJIOTMUYECKOM, YHEPTreTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/ITAHUU
HOBBIX MAaTEpHUAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUEHHH PAIMOHAIHLHOTO
MIPUPOIOTIONB30BaHMs, B GOPMHUPOBAHUHM MHUPOBO33PEHHS U OOIIEH KyJIbTYPhI YEJOBEKA, & TAKXKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cpesie;

® OCBOCHME CHCTEMBl 3HAHWI, JIEKAIMX B OCHOBE XHMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: PYHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUsI XUMHUYECKUX PEaKIUid, O XUMHYECKOM DPaBHOBECHHU, PACTBOpaxX M JUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIIUTIAX XUMHUECKOTO MPOU3BOICTBA;

e popMupoBaHrUe y OOYYaIONIMXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJEH U MPOOIEeM COBPEMEHHOM
XUMUHU, 1715 OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUH, HWMEIOIINX €CTECTBEHHO-HAYYHYIO
MPUPOTY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHATN3a U
OIICHKH C TIO3MIIMIA YKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN
JEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM NPOU3BOJCTBOM, HCIOJIb30BaHUEM U
nepepadoTKOM BEIIECTB;

e yrnyOJeHre TMpEeACTaBIEHUNH O HAyYHBIX METOJaX TIO3HAHMS, HEOOXOIUMBIX IS
npuoOpeTeHnsI yMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B IPHUPOJIC, B MPAKTHUECKOU IEATETLHOCTH U TIOBCETHEBHOM JKU3HHU.



B mnnane peanuzanuu nepBOOYEPEIHBIX BOCIUTATENBHBIX W pPa3BUBAIOLIMX (DYyHKUIUN
IIEJIOCTHOM CHCTEMBI CpeqHero oO0Iero oOpa3oBaHUsS MPHU M3YYEHUHU Mpeamera «XUMHsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKKUE LENU U 3a]1a4H, KaK:

® BOCTIMTaHUE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHUI MPUPOIBI, YBAKEHHUS K TPOLIECCY
TBOPYECTBA B 00JIACTH TEOPETUYECKUX U MPUKIAJAHBIX UCCIETOBAaHUI B XUMHH, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

®pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUEeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOILIEHUS K CaMOOOPa30BaHHUIO U
HETPEPhIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOHM MpOo(ecCHOHATBbHOW M OOILIeCTBEHHOU
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U MOTPEOHOCTH B 3A0POBOM
o0pase KU3HH;

e hopMupoBaHHE YMEHHMI ¥ HaBBIKOB Pa3yMHOTO TMPUPOIONOIB30BAHUS, DPa3BUTHE
9KOJIOTHYECKON KYJIbTYPBl, MPHUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIE3HOM 3KOIOTUYECKOM
NEeSITETTHHOCTH.

OOmiee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I W3YYEHHUS XMMHU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



COJEPKAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIbI epeKkphIBaHMs aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(PHIe U AEeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HAU€HHUE TEOPUU CTPOCHUSI OPraHMYECKUX COeIUHEHUH.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIATypa OpraHUYecKuX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KinaccuduKauus  opraHmdyeckux  peakiuil.  OKuCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBpAlllCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-rn6pnnn3au1/151 ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYeCcKUe CBOWCTBA aJIKaHOB: pEaKLMU 3aMEIIeHUs], N30MEPHU3aLUH, JEeTUIPUPOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOICTBa QJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIICHUA B O-
MIOJIO)KEHNE TIpU JBOMHOM CBA3M, NOJUMEpPU3ALUMU U OKucieHus. lIpaBuno MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiu Ha TPOiHYIO CBA3b. CrOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH3011a.
O®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a M €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHUE TaJOTE€HIIPOU3BOJHBIX YIIE€BOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpallleHUi: H3YydeHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
Oduznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHbIe CBSI3U MEXAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBeKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKkLUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPTraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKiarypa. DPusnveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHsTHE
0 TPOM3BOJHBIE KapOOHOBBIE KHCIOTHI — CIOXHBIX 3¢upax. MHOroodpasue KapOOHOBBIX
kuciaoT. OcoOEHHOCTH CBOMCTB HEMpeAeNbHbIX W apOMaTHYEeCKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCHUKAPOOHOBBIX KHCHOT. [IpencTaBuTenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBAas, IaJbMUTHHOBAsA, OJIEUHOBAs, JUHO/IE6As, JUHONEHOBAs KUCIOTHI.
CrniocoObl nosydeHus U NpuMeHeHne KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOIMCTBA: THAPOJIN3 B KUCIION U IIETOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX MW aNbJETHJAHONW TpPYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOWCTBA IIEJUTIOJIO3BI: THAPOIIH3, OTydeHUe 3(pHUpoB 1euTt003bl. IIoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CHHMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3THIJIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmias ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3mdeckue cBONCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMLMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpuponHsle monumepbl. [lepBuyHas, BTOpUYHAs M TpETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OeKOB MpPU HarpeBaHWM, L[BETHbIE pEaKlUM Ha OCJIKH, peleHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETUIIMETaKpUIIaT, MOJTMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMu TMPUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro0 XMMHUYECKHX CBONCTB WJIM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, o6uochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTHUYECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(QUTYpAallUM AaTOMOB JIIEMEHTOB
NEepPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MengeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JuInHA CBA3U. [loaspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpaXCHHSI KOHIICHTPAIMM pPACTBOPOB: MAaccoBasi JOJsl BEHIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusix. TernoBbie 3G (PeKThl XUMUUECKUX peakuuid. TepMoXxuMudeckue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekrponuTnueckas auccouuanus. CuiapHble W crnabble  2yeKTponuThl. CreneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B TNPHUCYTCTBUM KaTallU3aTopa, MOJEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckie M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPObI. BakHelme KHCIOPOACOAEPKANE COCIMHEHUS TajJOT€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M TNPUMEHEHHE KHUCIOpojaa U o030HA. OKCHABI H
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpumeHeHHWe cepbl U €&
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpuUpoje. AJOTponHble Moaudpukanuu. Du3ndeckue wu
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucremMe XUMUUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA Pl HanpsbDKeHUH MeTawioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, dJeKTpoMeTautyprusi. [loHsTHe 0 KOoppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusnueckue U XMMHUECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetainoB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHHE IPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COeAMHEHUU. AMGOTepHBIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHnue u npuMEeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKejle3a U ero coeAMHeHnil. OKCUbl, TUAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOIiCTBA. AMGOTEepHbIE CBOIICTBA OKCHA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTalibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE THMAPOKCHUJIOB aJIOMHHHS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHSA U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpeacTBa. [IpaBuiia uCMoNb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCcKu, CTEKJIO, KepaMuka. MaTtepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATUM, IPUHATHIX B OTJEJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTteMa, Ouocdepa, MeTaboIUu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.
TexHomorus: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUTypIHs, CTPOUTEIbHBIE MaTepHabl,
CEIbCKOXO035HUCTBEHHOE TIPOM3BOJICTBO, THINECBAs MPOMBIILIICHHOCTh, (apmareBTHYCCKas
MIPOMBILIIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 ®U3UKE HA
YPOBHE VIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMU C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XHUMHUS» OTPAXKArT CHOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHUECKOH JAEATEIBHOCTH 00YYAIOUIMXCS B MPOIIECCE PeaTn3ainun
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

— OCOo3HaHMs OOy4YarOImIMMHUCS CBOMX KOHCTHUTYIMOHHBIX TIIpaB U OOSI3aHHOCTEH,
YBa)KEHUs K 3aKOHY U IIPAaBOMOPSIIKY;

— TPEICTaBICHHUSA O COIHMAJIBHBIX HOPMAaxX M MPaBHIAX MEXKIUYHOCTHBIX OTHOIIECHHWHA B
KOJIJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MAEATENbHOCTH IIPU CO3JaHUU YYEOHBIX
IPOEKTOB, PEUIEHHH Y4YeOHbIX U IIO3HABATENIbHBIX 3ajlay, BBINOJHEHUH XMMHUYECKHX
IKCIIEPUMEHTOB;

— CHocoOHOCTH MOHMMAaTh M MPUHUMAaTb MOTHUBBI, HAMEpPEHUs, JIOTUKY U apryMEHThI
JPYTUX MPH aHAJTU3€ Pa3IMYHBIX BUOB YUeOHOH NesTEIHLHOCTH,

2) IaTPHOTHYECKOr0 BOCTIMTAHHUS:

— IEHHOCTHOTO OTHOIIEHHS K MCTOPHUYECKOMY M HAYYHOMY HACIICAHIO OTEYECTBEHHOM
XUMHUU;

— YBaXEHHsI K MPOIECCY TBOPYECTBA B 00IACTH TEOPUH U MPAKTHUECKOTO TPUIIOKECHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJUTEIbHBIX HAOIIOJICHHH,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,

— HUHTepeca M I03HABAaTEIbHBIX MOTHBOB B TIIOJIyYEHHM M TOCIEAYIOIIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— HPaBCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

— CHOCOOHOCTH OIICHHMBATh CUTYallMd, CBSA3aHHBIE C XMMHUYECKHMMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[ICHHOCTH;

— TOTOBHOCTH OIIEHMBATh CBOE TOBEACHHE M TIOCTYNMKH CBOMX TOBAPHINEH C TO3HMIINI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMS MTOCIIEICTBUI MTOCTYIIKOB;

4) popMupoBaHMSA KYJbTYPHI 310POBbSI:



— TIOHHMMAaHMs IIEHHOCTEH 30poBOTrO M Oe3omacHoro obpasza >KU3HM, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

— coOuoieHus IpaBuil 6€30I1aCHOT0 OOpALEHUs C BEIIECTBAMU B OBITY, TOBCEJHEBHOMN
JKU3HU, B TPYLOBOU JE€ATEIBHOCTH;

— IOHMMAaHMsI LEHHOCTH NpPaBWI HHAMBHUIYAIBHOTO U KOJUIEKTHBHOIO 0€3011aCHOIO
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

— O0CO3HaHMs MOCJIEICTBUNA U HENPUATHUS BPEIHBIX NPUBbIUEK (YIIOTPEOICHUS aIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TpyA0OBOro BOCIIMTAHUS:

— KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATENbCKON esTeIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

— YCTaHOBKM Ha AaKTMBHOE Yy4YaCTHE B PELICHUM MPAKTUYECKUX 33134 COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

— HWHTepeca K NPaKTUIeCKOMY M3YYEHUIO Mpodeccuid pa3inyHoro pojaa, B TOM YUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

— yBaXXEHMs K TPYy, JIOSAM Tpyia U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAJILHOW TpPAaeKTOPUH OOpa3OBaHMS,
Oyaymieit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEN 001EeCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

— DKOJIOTUYECKU  LIeIecOOOpa3HOro  OTHOUIEHHWS K HPUPOAE KaK HCTOYHHKY
CYILLECTBOBaHMsI )KU3HU Ha 3eMIIE;

— IOHHMMAaHMs  TIJ00AJBHOIO  XapakTepa  SKOJIOIMYECKMX  MpoOsieM,  BIMSHUSA
HSKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHHUE IPUPOJIHON U COLMAIBHON CPENIBL;

— OCO3HaHMS HEOOXOIUMOCTH MCIIOJIb30BAaHMS JOCTHKEHUH XUMMU JUIS PpeIICHUs
BOITPOCOB PallMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

— AaKTMBHOTO HENPUATHS IEHCTBUM, IPUHOCSIIUX BPE] OKPYKarOIEl IPUPOIHOM cpeae,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

— HaJM4us pa3BUTOrO SKOJIOTMYECKOIO MBIIUIEHUS, SKOJOTUYECKON KYIbTYpPbl, ONBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMAJIbHOMN MPaKTHUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HIEeHHOCTH HAYYHOI'0 MIO3HAHUS:

— MHPOBO33PEHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHsSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

— MOHUMaHMs crnenuuKd XUMHUM Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/JaHUU LIEJOCTHOTO MPEeCTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €AMHCTBE INPHUPOABI M YEJIOBEKA, B IO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

— yOexxaEHHOCTH B 0c000M 3HAYMMOCTH XMMHH JUIsI COBPEMEHHON LIMBMIIM3ALMU: B €&
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepualbHOM
KYJIbTYpBI, B pEIEHUH III00ANBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHU MEIMIIMHBL,



o0ecreyeHny yCIOBHM yCIIEUTHOTO TPYAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

— €CTECTBEHHO-HAyYHOM TIpaMOTHOCTU: IOHUMAHHs CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMy4aeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSATEIbHO HCIONBb30BaTh XUMUYECKUE 3HAHUS JJISl PelleHUs
po0JIeM B PEaTbHBIX )KH3HECHHBIX CUTYAIIHSIX;

— HHTepeca K MO3HaHUI0, UCCIIEA0BATEIbCKOM 1eATEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEepHIBHOMY OOpPa30BaHUIO M caMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM TIO0 XUMHH B COOTBETCTBHH C >KU3HCHHBIMHU
NOTPEOHOCTSIMU;

— HHTEpeca K OCOOSHHOCTSAM TpyAa B pa3IuuHbIX cdepax NpodecCHOHATHLHON
JESTCIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO0 XMMHHM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

— 3HauuMble i1 (OPMUPOBAHMSI MUPOBO33PEHUS O0YUAIOIIUXCSI MEXAUCIUTIIIMHAPHBIE
(MeXTpeMeTHbIE) 0OUICHayYHbIE TIOHSATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
u crieruuKy METOJI0B TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, Hay4YHbIA (haKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

— YyHUBepcaJbHble ydeOHble JeficTBHA  (IO3HABaTeNbHbIE, KOMMYHHUKATUBHBIE,
perymnsTuBHblE), oOecrneuuBaroue (QopMuUpoBaHUE (YHKIMOHAIBHOM TI'PaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00yJaroInXxcs;

— CIIOCOOHOCTh OOy4aroUMxcs HCIHOJIb30BaTh OCBOEHHBIE MEXIAUCLIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJIbHBIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHON MPAKTUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
M03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOrNYecKHe 1eCTBUSA:

—CaMOCTOSITeNTbHO (HOPMYIHPOBaTh U aKTyaTU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

—ONpeNeNsaTh LEeNH NEATEeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUU UX TOCTHXKECHHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

—HCIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUMYECKOTO MBIIUICHUS: BBIACIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHABJIMBAaTh HWX B3aMMOCBA3b, HMCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUA JIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

—BI)I6I/IpaTB OCHOBAHHA W KPUTCpUU IJId KJ'IaCCI/I(l)I/IKaI_[I/II/I BCIICCTB U XHUMHUYCCKUX
peaKkmii;



—yCTaHaBJIMBAaTh IPUYMHHO-CIICICTBEHHBIE CBSA3H MEXIY U3y4aeMbIMU SBJICHUSMU;

—CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTHBHBIC, ACIyKTHUBHBIE, IO aHAJOTHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

—IPUMEHATH B IPOLIECCE TO3HAHMS, UCTIOJIb3YEMbIE B XUMHH CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuUMHu4eckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPENCTABICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB MU3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

— BJaJIeTh OCHOBaMH METO/JI0B HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

— (opMynMpoBaTh LEIM M 3aJa4d MCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTaBJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

— BJAJIeTh HAaBBIKAMHU CAMOCTOSITEJILHOIO IJIAHWPOBAHUS M IPOBENEHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJIOM IPOIECcca, CaMOCTOSTEIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

— IpUOOpeTaTh ONbIT YYEHUUYECKON HCCIIEAOBATENbCKOM M MPOEKTHON NesTeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

— OpHECHTHPOBATHCS B pA3IMYHBIX HCTOYHHKAX HH(POpPMAIUM (HAYIHO-TIOMYJspHAS
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

— (opMyIMpOBaTh 3aMPOChl U MPUMEHSTH PA3JIMYHbIE METOABI MPU TOUCKE U OTOOpE
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

— IpUOOpeTaTh ONBIT UCTIOJIB30BAHUS UH()OPMAIIMIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA
Y Pa3JINYHBIX TOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY IMpeICTaBlIeHUs] HHPOpMaLUU
(cxembl, rpaduKH, JUarpamMMbl, TAOIHIIbI, PUCYHKHU U JIPYTHE);

— HCIIOJIb30BAaTh HAyUYHBIM SI3bIK B KAauyecTBE CpEACTBA MHpuU paboTe C XUMHUYECKOU
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((puU3NYecKue M MaTeMaTHYecKHUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

— HCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

— 3ajaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Auajora H/wiu
JUCKYCCHM, BBICKa3blBaTh UJAEU, (HOPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHMS IPEAJIOKEHHOM 3a/1a4H;

— BBICTYHaTb C Tpe3eHTalued pe3ylbTaTOB  IO3HABATEIbHOW  JESTEIbHOCTH,
MIOJIyUEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHMKaMH IIPpH  BBIIIOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOH pabOThl MO MCCIIEOBAHUIO CBOMCTB M3ydaeMbIX



BEIIECTB, peajau3alMd Y4eOHOro MNpOeKTa, U (OPMYJIHUPOBaTh BHIBOJBI 10 pe3yabTaTaM
NPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS IMO3UIMHA B XoJe OOCYXJeHUS U OOMeHa
MHEHHUSMHU.

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

— CAaMOCTOSITEJBHO  IJIJAHUPOBaTb U OCYLIECTBJISATH  CBOK  ITO3HABATEJIbHYIO
NEeSTENIbHOCTh, Ompenessist e€ Leiau M 3a/add, KOHTPOJIUPOBaTh M MO Mepe HEOOXOTUMOCTU
KOPPEKTUPOBATh TMpPEIJIaraeMblii JITOPUTM JIEHCTBUHA TpPU  BBINOJIHEHUH Y4EOHBIX U
UCCIIEIOBATEIbCKUX 3a/1a4, BEIOMpaTh Hambosee 3(p(PEeKTUBHBIA cOcO0 UX peHIeHUs: ¢ y4EToM
MOJIy4EHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKLUAX;

— OCYUIECTBJIATH CAMOKOHTPOJIb ACSITEIbHOCTH HA OCHOBE CaMOaHalIn3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMbI M0 XMMUHU Ha yriiyOJIEHHOM YpOBHE Ha
YpOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEIU(GUYCCKUE I y4eOHOro IMpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHA, BUBI ICATEILHOCTH 10 TOJTYYCHUIO HOBOTO 3HAHUS U MPUMECHEHUIO
3HaHUN B Pa3IIMYHBIX y‘-I€6HI>IX CUTyallsX, a TAaKKC B PCAJbHBIX JXWU3HCHHBIX CUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU IMPEAMCTHBIC PE3YJbTaTbl IMPEACTABJIICHBI I10
roJlaM U3yueHHsI.

10 KJIACC
[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKAIOT:

— c(hopMHpPOBaHHOCTH IMPEACTABICHUI: O MECT€ M 3HAUEHWU OPraHUYECKOW XHMHUHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00eCIeUYeHNH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pelIeHnH Mpo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKol M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MCIUIHHBI, CO3JJaHWHW HOBBIX MATCPUATIOB, HOBBIX HCTOYHHMKOB OHECPTrHUHU, B obecrieueHnun
PALMOHATILHOTO MPHUPOIONOIL30BaHuUs, B (DOPMUPOBAHUHM MHUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
IIPUPOJHOMU Cpelie;

— BIIQJICHUE CUCTEMOW XMUMHWYECKUX 3HAHUW, KOTOpPAs BKJIIOYAET: OCHOBOIIOJATArOIINE
MOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIpO M IJIEKTPOHHas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIN3alusi aTOMHBIX
opOuTanel, HWOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJAPHBIA O0OO0BEM, YIJIEPOIHBIM CKEJeT,
dbyHKIIMOHAIbHAS TPYIINa, pagukai, CTPYKTYpHble (Qopmyinbl (pa3BEpPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHash W TPOCTPAHCTBEHHas (reoMeTpuuecKasi, ONTHYECKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUs MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TMPEBpalleHHs] DSHEPTUM NPU XUMHYECKHX pPEaKUusiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
IPUYMHHOCTH M CHUCTEMHOCTM XHUMHWYECKHX SIBJICHUM; IPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOJAMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX  MX
MMPOTCKAHUA, O B3aMMHOM BJIMIHHU aTOMOB M TPYIIII aTOMOB B MOJICKYJax (I/IH}IyKTHBHBIfI n



Me3oMepHbIi 3 dexTrr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JEATEeIHbHOCTH YENOBEKa, OOMMX HAyYHBIX MPUHIUIAX XHUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTku HedTH);

— c(opMHpOBAaHHOCT,  yYMEHHWI: BBISBIATH  XapaKTepHbIC MPU3HAKA  TOHSITHIA,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIIB30BATh COOTBETCTBYIOLIME MMOHSATUS MPU OMUCAHHUU
COCTaBa, CTPOCHHS U CBOWCTB OPraHMYECKUX COEIUHEHMUI;

— c(opMHpPOBAaHHOCTH YMEHMUIA:

— HCIIOJIB30BAaTh XMMHUYECKYK) CHMBOJUKY [JISi COCTaBJICHHS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYEeCKUX BELIECTB;

— COCTaBJIATb YpaBHEHHS XHUMHUYECKHUX pPEaKIUil U pacKpbiBaTh HUX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  MMOCPEICTBOM COCTABIICHUS  JJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

— H3TOTABJIMBATh MOJIEIM MOJIEKYJI OPTaHWYECKUX BEIIECTB JUJIS WJUTFOCTPAIIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

— chopMupoBaHHOCTE  YMEHHWH:  YCTaHAaBIWBATh  IMPUHAMICIKHOCTH  W3YYCHHBIX
OpPraHMYECKUX BEHIECTB MO KX COCTaBy M CTPOCHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1Mo cuctemarudeckoil HomeHkiarype (IUPAC) u npuBoauts
TPUBUAIBHBIC HA3BaHWS JUIS OTICIBHBIX IPEICTABUTEIICH OPraHMYECKUX BEIIECTB (ITHIICH,
aIeTHIICH, TOJIYOJI, TJIMIICPUH, dTHICHTIUKONb, (peHOI, GopMallbIeTHI, aleTalbIeThul, alcToH,
MypaBbUHas KUCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAs, OJIEMHOBAsI, MaJTbMUTHHOBAS KUCIIOTHI,
[JIMLMH, ajJaHWH, MalbTo3a, (PYKTO3a, aHWJIMH, JAUBUHWI, W30IPEH, XJIOPOIPEH, CTUPONI U
JpyrHe);

— c(hopMHpPOBAaHHOCTH YMEHHUS OMPEIENATh BUJ XUMHUYECKOW CBA3M B OPraHUYECKHX
coeMHEHUX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBSA3b, BOJAOPOIHAS CBS3b);

— c(hopMHpPOBAaHHOCTH YMEHUS IPUMEHSTH TOJIOKEHHUSI TEOPUU CTPOCHUS OPTaHUIECKIX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

— chopMHEpOBaHHOCT, YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKUE H
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMCHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIBJICTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCJIOT, OCTTKOB, YTIIIEBOAOB (MOHO-, IU- M TOJMCAXAPH]IOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX POPMYI;

— c(hopMHpOBaHHOCTH, YMEHHs TOATBEPXKIATh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CMOCOOHOCTH OpPraHMYeCKHX COSAMHEHHM OT KpPAaTHOCTH M THUIA
KOBaJICHTHOH CBSI3U (G- U TT-CBSI3H), B3AMMHOTO BJIMSHUS aTOMOB M T'PYIIIT aTOMOB B MOJICKYJIaxX;

— c(hopMHpOBaHHOCTH YMEHHS XapaKTepPH30BaTh MCTOYHHUKHU YTIIEBOJIOPOMAHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NIEpepaboTKu;

— c(hopMHpOBaHHOCTH BIIAJCHHS CHCTEMOM 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAONIOJICHWH, W3MEPEHUH, MOJCIUPOBAHUH, OJKCIEpUMEHTE (peallbHOM U
MBICTIEHHOM) ¥ YMEHUS IPUMEHSATh YTH 3HAHHSI,



— c(hOpPMHPOBAHHOCTb YMEHHSI MPUMEHSATh OCHOBHBIC OIEpAIlMd  MBICIUTEIBHON
NESITEeIbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, O0OOILEHHE, CHUCTEMaTH3alluio, BBISBICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€H — JJIs1 M3y4YEHHUsI CBOWCTB BEIIECTB U XMMUYECKUX PEaKIIHii;

— c(hOpPMHPOBAHHOCTh YMEHMH: BBIABISTH B3aHMMOCBSI3b XUMMUYECKHX 3HAHUH C
HNOHATUSAMH M TPEACTABICHUSAMHU JPYTrUX €CTECTBEHHO-HAy4YHBIX TIPEAMETOB s Oosee
OCO3HAHHOTO TOHUMAaHHUS CYITHOCTH MaTepPHaJIbHOTO €AMHCTBA MHUPA, UCIIOJIb30BAaTh CHCTEMHbBIE
3HAHUS 10 OPraHUYECKOM XMMHUHU Ui OOBSCHEHUS U IPOrHO3UPOBAHMS SIBICHUM, MMEIOLIMX
€CTECTBEHHO-HAYUHYIO IIPUPOLLY;

— c(hOpMHPOBAHHOCTh YMEHHI: IMPOBOIUTH PACUYETHI MO XMUMHUYECKMM (GoOpMynaM U
YPaBHEHMSIM XMMHUYECKUX PEaKLHUil C HMCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

— c(hOpMHPOBAHHOCTb yMEHHUH: TNPOTHO3MPOBATH, AHAIM3MPOBATH M OICHUBATH C
HNO3ULMH  HKOJIOTUYECKOM O0e30MacHOCTH MOCHEACTBHS OBITOBOW M NPOU3BOACTBEHHOM
NeSITEIbHOCTH YEJIOBEKa, CBA3aHHOW C TepepabOTKON BEIIECTB, HCIIOJIB30BATh IOJyYCHHBIE
3HAHUS IS IPHHATUS TPAMOTHBIX PEHICHUH MPOOJIEM B CUTYalUsIX, CBI3aHHBIX C XHMHUEH;

— c(hOpPMHPOBAHHOCTh ~ yYMEHHWH: CaMOCTOSATENBHO IUIAHUPOBAaTh W MPOBOAWTH
XUMHYECKHH OKCHEpUMEHT (TIOydeHHEe W HW3YyYeHHE CBOWCTB OPraHWYECKHX BEIIECTB,
KayeCTBEHHBIE PEAKLUU YIJIEBOAOPOAOB pPA3IMYHBIX KJIACCOB M  KHCIOPOJCOIEPIKALINX
OpPraHMYECKHUX BEIIECTB, pELUIEHHE SKCIEPUMEHTAJIbHBIX 3a7ady [0  PacCHO3HABAHUIO
OpPTaHMYECKUX BEIIECTB) C COOJOJCHUEM TPABHI OE30MACHOTO OOpAIICHUs C BEIISCTBAMHU U
nabopaTopHbIM  00OpyqOBaHWEM, (OPMYIHPOBATH IEJb HWCCIEAOBAHUS, NPEACTABIATH B
pa3n4yHOl (popmMe pe3ysIbTaThl FKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

— c(opMHPOBAaHHOCTH YMEHUIA:

— coOJI01aTh MpaBUiIa 3KOJOTUYECKH 11€1€ec000pa3HOro MOBeIEeHUs B ObITY U TPYAOBOM
NeSITETPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbs, OKPYKAIOLIEH NPUPOIAHON Cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

— 0CO3HaBaTh ONACHOCTH TOKCHYECKOTO JACHCTBUS Ha KUBBIE OPTaHU3MBI OTIPEICIEHHBIX
OpPraHMYECKUX BEIeCTB, HOHUMast cMbIch nmokazatens [1JIK;

— aHAJU3UPOBaTh  I1€JIeCOOOPa3HOCTh MPUMEHEHHS OpraHMYeCKUX BELIeCTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHS] COOTHOLIEHUS PUCK-TI0JIb3a;

— c(hOpMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATH LIEIE€HANPABICHHBIA MOUCK XUMUYECKOH
UHPOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, HHTEpHET M Jpyrue), KPUTUYECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U HCIO0JIb30BATh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3aJ1adeil.

11 KJIACC
[IpenmeTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTpaXKaroT:

— cOpPMHPOBAHHOCTh  TPEJICTABICHUA: O  MaTEepPHAIBHOM  E€JWHCTBE  MHUpa,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUN MPUPOJBI, O MECTE U 3HAUEHUU XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ poyii B 00ECNEUYeHUH YCTOWMUMBOTO Pa3BUTHS, B PEIICHUU MPOOIEM
AKOJIOTUYECKOM, IHEPTETHICCKON M MUIEBON O€30MacHOCTH, B PA3BUTHUU MEIAMIIMHBI, CO3JaHUN



HOBBIX MAaTEepHalioB, HOBBIX HCTOYHHMKOB DJHEPIrUM, B O0O0ECHEYEHUH PaIOHAIBLHOTO
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHPOTHON CPEE;

— BIJIAJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIIKE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, 3JIEKTPOHHAs: 000JI04YKa aToMa, S-
, p-, d-atomMHBIE OpOHMTAK, OCHOBHOEC M BO30YKAEHHOE COCTOSHHS aToMa, THOpHIU3aLus
aTOMHBIX OpOWTaJiel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMHYecKas CBs3b (KOBAJIEHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUs, PacTBOP, DJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMs, CTENEHb JHUCCOLMALMM, BOJOPOIHBIM  IIOKA3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIIJIOBOM A(PPEKT XMMUUYECKON pEaKIH, CKOPOCTh XUMHUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
Jucconuanuy, nepuoaudeckuii 3akod [[.M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHUS U INPEBPALLEHUS DHEPIHH IPH XMMHYECKUX PEAaKLIMsX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHME 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKHUX SIBJICHHUI; COBPEMEHHBIE NPEIACTABICHHUA O CTPOCHHMM BEIECTBA HA AaTOMHOM,
VOHHO-MOJIEKYJIIPHOM M  HaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHUS O MEXaHU3Max
XUMHYECKMX PpEaKklUUl, TEPMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEDHOCTIX MX
IIPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacTBOpaXx MW  JHUCIEPCHBIX  CUCTEMAX;
(akToJIOrMYEeCKrEe CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH M OE3011aCHOM HCIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M IPAKTUYECKOM JAEATEJIbHOCTU YEJIOBEKa,
OOIIMX HAayYHBIX MPUHLUIIAX XUMUYECKOT0 TPOU3BO/ICTBA;

— c(hOpPMHPOBAHHOCTb ~ YMEHMI: BBISBIATh  XapakTEpHble MPU3HAKU  IOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOIb30BATH COOTBETCTBYIOIIME IOHATHS IIPU ONMCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;

— c(opMHpPOBAaHHOCT,  yYMEHHS  HUCHOJb30BaTh  XMMHUYECKYIO CHUMBOJIMKY  JJIs
coctaBieHUs: (OpMyJl BELIECTB M YpaBHEHUN XHMHUYECKUX pEeakKUud, CHCTEMaTHYECKYIO
HoMeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BELIECTB;

— c(opMHpPOBAaHHOCTL YMEHMSI OIpPEAEsATh BAJICHTHOCTb M CTENEHb OKHUCIIECHUS
XUMHUYECKHX JJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUECKOW CBS3M (KOBaJEHTHas, HMOHHasd,
METAJIIIMYECKast, BOAOPOHAs ), TUIl KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

— c(hOpMHPOBAHHOCTh YMEHHUS OOBACHATH 3aBHUCHMOCTb CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBS3H;

— c(opMHpOBaHHOCTh YMEHUH: KiIacCU(ULIMPOBATh: HEOPTaHWYECKUE BELIECTBA MO UX
COCTaBY, XMMHMUYECKHUE pEaKLMU IO PA3IUYHBIM NpPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHHs 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa U JApPYrue); CaMOCTOSTENbHO BBHIOMpAaTh OCHOBaHHS U
KpUTEpUH 11 KJIacCU(PUKALUN N3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIINii;

— c(hOpMHPOBAHHOCTh YMEHHS pacKpblBaTb CMBICI Hepuoauueckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

— c(opMHpPOBAaHHOCTh YMEHHUM: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB HU
MOHOB XMMHUYECKHUX AJIEMEHTOB IepBOro—4eTBEPTOro nepnoaos Ilepmoanueckoin cucremsr .M.
MeneneeBa, UCIIOIB3Ysl MOHATHUS «IHEPrETUYECKUE YPOBHU», «OHEPrE€TUYECKUE IOJYPOBHU,



«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOE HSHEPIETHUCCKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XWMHUYECKHX OJJIEMEHTOB M HX
COEQMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. MenaeneeBa, BaJ€HTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

— chopMHpOBaHHOCTH, YMEHUH: XapaKTepU30BaTh (OMHCHIBATH) OOIINE XUMHYECKHE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOU CBSA3U
MEK]ly HEOPTAaHUYECKUMU BEMIECTBAMU C IIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peaKLuii;

— chopmupoBaHHOCTH YMEHHUS packpbIBaTh CYILHOCT: OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OanaHca ITUX PeaKIuii;
peakiuii MOHHOTO oOOMEeHa MyTEM COCTaBJICHUS HUX IMOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakluil TUApoNiM3a; peakuuil  KoMIuiekcooOpa3oBaHus (Ha  MpuMeEpe
TUAPOKCOKOMILIEKCOB IIUHKA U aTFOMUHHUS);

— c(opMHpPOBAaHHOCTH YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKHX
peaKuuii ¢ Y4YETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEpP H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3JIMYHBIX (AKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle Hlatense);

— c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUECKHE PEaKIUH, JIeKaIIue B
OCHOBE MPOMBIIIIEHHOTO MOJyYeHUsI CEPHOU KHUCIOThI, aMMHaKa, OOIINe Hay4YHbIE MPUHIUIIBI
XUMHUYECKUX TPOU3BOJCTB; LEIECOOOPa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

— c(opMHpPOBAaHHOCTH BIIAJCHUS CHUCTEMOW 3HAHUU O METOJaX HAay4YHOTO IO3HAHUS
SBJICHUM TPUPOJBI — HAOII0/IEHUE, U3MEpPEHUe, MOJEIMPOBAHKUE, HKCIIEPUMEHT (peajbHbId U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEHIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SBJICHUI,
MMEIOIIUX MECTO B MPUPOJE, TPAKTUUECKON IEITEIIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

— c(opMHpPOBAaHHOCT, YMEHHS BBISIBIATH B3aUMOCBSI3b XUMHYECKHX 3HAHUU C
MOHSATUSMHU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEIMETOB g Oolee
OCO3HAHHOTO MTOHUMAaHUs MAaTEPUATIBHOTO €IMHCTBA MUPA;

— c(OpPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUYETHI: C MCIOJb30BAaHUEM TOHITHI
«MaccoBas JI0J BEIIECTBA B PAaCTBOPE» U «MOJISIpPHAS KOHIIEHTPALMs»; MACChl BEIIECTBA WIIU
o0péMa Taza MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce WWIH O0bEMY OJHOTO U3
YUaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ ¢deKkTa peakiuu;, 3HAYCHHUS BOJOPOIHOTO
MOoKa3areyisi PacTBOPOB KHUCIOT W IIEJIOYEH C M3BECTHOW CTENEHbI AUCCOLMALAH; MacChl
(00BEma, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEAKIIMH, €CIU OJTHO U3 MCXOIHBIX BEIIECTB JaHO B
BHUJIE pAcCTBOpa C OIPEHCIEHHOW MAaCCOBOM JI0JI€d pacTBOPEHHOTO BEIIECTBA WM JIAaHO B
U30BITKE (MMEET MPUMECH ); TOJIM BBIXO/1a TPOAYKTA PEaKIuu; OOBEMHBIX OTHOILIIEHUH ra30B;

— c(hopMHpOBAaHHOCT,  yYMEHHIA: CaMOCTOSITENPHO IUIAHUPOBATh W TPOBOAHTH
XUMHUYECKUA OKCIEPUMEHT (MPOBEJCHUE pEAaKIMid HWOHHOTO OOMEHAa, TMOATBEPKICHUE
Ka4eCTBEHHOI'0 COCTaBa HEOPTraHWYECKUX BEIIECTB, OMPEIEIECHUE CPeIbl pACTBOPOB BEILIECTB C
MOMOIIBI0 MHANKATOPOB, U3YYCHHUE BIIMSHUS PA3JTHYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaklny, pelIeHHE HKCIEPUMEHTAIbHBIX 3a1ay 1no temam «Metame» u «Hemeramis») ¢
coONroficHHeM TMpaBWiI  0e30mMacHOro  oOpallieHuss C BEmeCTBaMU U JIaDOpaTOPHBIM
obopynoBanueM, (HOpMyIHpPOBATH I€b HCCIEIOBAHUS, TMPEACTABIAThH B pas3audHou (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTb;



— chopMHpOBaHHOCT, yMEHHWIA: COOMIOJATh MpaBWIa IOJH30BAHHUS XUMUYECKOU
nocyoil U abopaTopHbIM 000pyIOBaHHEM, OOpaIeHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSMH 110 BBIMOJHEHHUIO J1a00paTOPHBIX XUMHYECKHX OIBITOB, JKOJIOTHUYCCKU
L[EJIECO00PA3HOTO MOBEACHHS B OBITY M TPYIOBOM NEATEIBHOCTU B ILIEJIIX COXPAHEHUSI CBOETO
3JI0POBBS, OKpYXKAaIOLEH MPUPOJHONW Cpelbl W JOCTHXKEHHS €€ YCTOWYMBOTO pa3BUTHUA,
OCO3HaBaTh OIMACHOCTb TOKCHUYECKOrO JEWCTBHUA Ha JKUBbIE OPraHU3MBbl ONpeAeNEHHBIX
HEOPraHWYECKUX BELIECTB, MOHMMAs cMmbIci nokasarens [1/1K;

— c(opMHpPOBAaHHOCTH YMEHMIA: OCYHIECTBIIATDH LI€JICHANPABICHHBIN MOUCK XUMHYECKON
uH(pOpMAaIlMK B Pa3IMYHBIX MCTOYHUKAX (HaydyHas W ydeOHO-HAy4dHasl JUTEepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCI0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMN
3a7a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COeAMHEHU A. M. 8 1 0
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yriesogopoasbl
[IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI,
2.1 PeA YHIEBOAOPOA 5 0 0
LUKJIOAJKaHbI
HenpenenbHble yriieBOAOPOIbl: aJKEHBI,
2.2 peit YIICBOROPOA 14 1 1
aJKaJUEHBbI, aJIKUHbI
2.3 ApoMaTH4ecKue yriieBOJI0POIbI (apeHBI) 8 0 0
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 0 0
' nepepaboTKa
2.5 l"aoreHnpON3BOAHBIC YTIEBOAOPOIOB 4 1 0
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. ®enon 11 1 1
KapOonusbHble COeTUHEHUS: allbETUIbI U
3.2 21 1 1
keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprkaiye opranHuyecKkue coeuHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS

51 ‘ BricokoMonekynsipHbIe COSIMHEHMS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne (undgposBbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Konrpoabnsie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoandeckuii 3aK0oH
1.1 [lepronnyeckas cucreMa XUMHIECKAX 9 1 0
anemenToB /I. 1. Menaeneera
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 11
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hewmerannst 31 1 ‘ 3 ‘
22 Meraum: 23 1 | 2 |
Hroro no paszneny 54
Pasznen 3. Xumus u Ku3Hb
3.1 MeToap! ITO3HAHUS B XUMHUN. XUMHS U KA3Hb 9 1 0
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8







Tema ypoka

IIpeamer u
3HaUYEHUE
OpraHu4eCcKon
XUMUH,
MIPEACTABJICHH
€o
MHOT000pa3u
u
OpraHUYECKUX
COCIMHEHHU.
ONEeKTpOHHOE
CTpPOCHHUE
aToma
yriepoja
(ocHOBHOE 1
BO30YXJIEHHO
e).
BanentHeie
BO3MOKHOCTHU
aToma

yrieposa

IHOYPOYHOE IINTAHUPOBAHHUE

KoanuyecTBO 4acos

Jdara
Bc  Kontpo IIpakTu
nu3y4
er JIbHbIE yecKkHue
eHust
0 padorel  pabdoThI
1 0 0

10 KJIACC

dyleKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-efh16fa49f6a



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

Bxonnas
KOHTpPOJIbHAs
paborta

XuMudeckas
CBSI3b B
OpraHUYECKUX
COCIUHCHMAX.
MexaHu3MBbI
oOpa3zoBaHHs
KOBaJIEHTHOM
CBSI3H,
CITOCOOBI
paspbiBa
CBsI3EH

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-ki1acc-TpeThii-

ro1-00y4YeHus/YPoK-22-31€KTPOHHOE-CTPOCHUE-U-XUMUYECKHUE-CBA3H-

aromMa-yrjcpoaa

Teopus
CTPOEHUs
OpPraHUYECKHUX
COECIMHEHU I
AM.
byrneposa

https://chemege.ru/teoriya-stroeniya-organika/

Bunaer
HN30MEpUH:
CTPYKTypHas,
MPOCTPAHCTBE
HHasl.
ONEeKTpPOHHBIE
3¢ ekt B
MOJIEKyJIax
OpPraHNUYECKUX

https://chemege.ru/teoriya-stroeniya-organika/



https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-22-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D0%B0%D1%82%D0%BE%D0%BC%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-22-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D0%B0%D1%82%D0%BE%D0%BC%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-22-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D0%B0%D1%82%D0%BE%D0%BC%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://chemege.ru/teoriya-stroeniya-organika/
https://chemege.ru/teoriya-stroeniya-organika/

COE€IUHEHUN

[IpencraBnen
HE O
KJ1accugukai
1507011
CHCTEMAaTHYCC
Kas
HOMEHKJIATYp
a (IUPAC)
OpraHUYECKUX
BCIIECTB

Kinaccudukair
Usl peaKkiuii B
OpraHu4eCcKOu
XHUMHH

CucremaTnsa
U U
00001IeHnEe
3HAHUH 110
TEME

AJKaHEbI:
TOMOJIOTHYECK
Wi psn,
ob1as
opmyma,
HOMEHKJIaTyp
a ¥ u3omepus,
3JIEKTPOHHOE
u

https://chemege.ru/teoriya-stroeniya-organika/

https://sites.google.com/site/himulacom/3B0H0K-Ha-ypok/10-ki1acc-TpeThii-
roa-00yueHus/ypok-29-oco0eHHOCTH-U-KJIaCCU(DUKALIMS-OpraHUYECKUX -

peakuui

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/1 0-Ki1acc-TpeTnii-
ro1-00y4yeHus/ypok-32-aJKaHbl-CTPOCHUE-HOMEHKIATYDa-U30MEPUSI-

(u3nyeckre-cBONCTBA



https://chemege.ru/teoriya-stroeniya-organika/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-29-%D0%BE%D1%81%D0%BE%D0%B1%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-29-%D0%BE%D1%81%D0%BE%D0%B1%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-29-%D0%BE%D1%81%D0%BE%D0%B1%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-32-%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-32-%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-32-%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0

IIPOCTPAHCTBE
HHOE
CTpOCHHE
MOJIEKYIT

10

duznyeckue u
XHUMHAYECKHE
CBOMCTBa
aJIKaHOB

https://chemege.ru/xim-svojstva-uglevodorodov/

11

12

Haxoxnenue
aJIKaHOB B
MIPUPOJIC.
Crioco05b1
MOJIy4eHUS U
MIPUMEHEHUE
aJKaHOB

[MuknoankaHbl
: oOmmas
opmyua,
HOMEHKJIATyp
a v U30Mepus,
0COOCHHOCTH
CTPOCHHUS H
XAMHYECKHAX
CBOMCTB,
CITIOCOOBI
MOJIy4eHUS U
MIPUMEHEHUE

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-Ki1acc-TpeThii-

roa-o00yuyeHus/ypok-34-nojiydeHue-u-mpruMeHeHUe-AIKAHOB

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-Ki1acc-TpeThii-

ro1-00yYeHUs/ YPOK-35-IIUKJI0AIKAHBI

13

Pewenne
pacYETHBIX

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-ki1acc-TpeThii-

roa-ooyuenns/ypok-20-pemenne-3aay-ga-yCcTaHOBIECHUE-DOPMYII-



https://chemege.ru/xim-svojstva-uglevodorodov/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-34-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-34-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-35-%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-35-%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%B0%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2

14

3aJa4 Ha
onpeeIcHue
MOJICKYJIIPHO
i hopmyIbl
OpraHUYECKOT
0 BEIlleCTBa
10 MaCCOBBIM
JIOJISIM aTOMOB
DJICMCHTOB,
BXOJSIINX B
€ro COCTas.
CucremaTtnsa
M U
000011IEHNE
3HAHUH 110
TEME

AJIKEHBI:
TOMOJIOTHYECK
Wi psn,
oOmias
opmyuna,
HOMEHKJIATyp
a,
3IEKTPOHHOE
H
MIPOCTPAHCTBE
HHOE
CTpOCHUE
MOJIEKYJI.

CrpyktypHas

YIJII€BOJOPOAO0B

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-Ki1acc-TpeThii-

ro1-00yueHus/ypok-36-aJKeHbI-CTPOCHUE-HOMEHKIATYDPAa-U30MEPUSI-
(usnyeckue-cBOUCTBA



https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0

Y LUC-TPAHC-
HA30MEPUST
aJIKEHOB

15

16

dusnyeckue u
XUMHYECKHE
CBOICTBA
AJIKEHOB.
[IpaBuio
MapkoBHHKOB
a

Crioco0n1
MOJTyYCHHUS U
IIPUMEHECHHE
aJIKEHOB

https://chemege.ru/xim-svojstva-uglevodorodov/

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-ki1acc-TpeThii-
roa-o00yuyeHus/ypok-36-ajJKeHbl-CTPOCHHE-HOMEHKIATYPa-U30MEPUSL-
(usnueckue-cBoiicTBa
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[IpakTnueckas
paborta Ne 1
10 TEME
"Ilonyuenne
STUJIEHA U
U3Y4YECHHE €TI0
CBOMCTB"

Pemenue
pac4E€THBIX
3aJ1a4 Ha
oInpeeIcHue
MOJIEKYJIIPHO
i hopMyIibl
OpPraHUYECKOT
0 BEIECTBA

https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03cel

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-kiiacc-TpeThii-

ron-ooyuenus/ypok-20-pelieHue-3aaa4y-Ha-yCTaHoBJICHUE-DOpPMYII-

YIJIEBOJIOPOJIOB



https://chemege.ru/xim-svojstva-uglevodorodov/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-36-%D0%B0%D0%BB%D0%BA%D0%B5%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
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AJKaIeHBI:
CONPSIKEHHBIE
)
M30JIMPOBaHH
bI€,
KYMYJIHPOBaH
HBIE.
OcobenHoctu
3JIEKTPOHHOTO
CTpOCHUSA

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-ki1acc-TpeThii-

ro-00yueHus/ypok-42-ajkaaueHbl

20

XUMHUYECKHE
CBOICTBA
CONPSKEHHBIX
JINCHOB

https://chemege.ru/xim-svojstva-uglevodorodov/

21
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CnocoObl
MOJIy4YEHUA U
IIPUMEHEHUE
aJIKaJIleHOB

ANKUHBIL
TOMOJIOTHYECK
Uil psig,
oOmas
opmyuna,
HOMEHKJIATyp
a,
3IEKTPOHHOE
u
MIPOCTPAHCTBE
HHOE

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-ki1acc-TpeThii-

ro-00yueHus/ypok-42-ajKkaaueHbl

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-ki1acc-TpeThii-

roa-o0vueHus/ ypok-44-aiKknHb-CTDOEHNE-HOMEHKIIATYPa-H30MEDUSI-

d)HSH‘-ICCKHC-CBOfICTB&



https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-42-%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-42-%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B
https://chemege.ru/xim-svojstva-uglevodorodov/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-42-%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-42-%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-44-%D0%B0%D0%BB%D0%BA%D0%B8%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-44-%D0%B0%D0%BB%D0%BA%D0%B8%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-44-%D0%B0%D0%BB%D0%BA%D0%B8%D0%BD%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0

CTpPOEHUE
MOJICKYJI,
dbuznveckue
CBOMCTBa

23

24

25

26

27

XHUMHYECKHE
CBOICTBa
AJKHHOB.
KauecTBeHHEI
€ peakIuu Ha
TPOIHYIO
CBSI3b
Crioco05b1
MOJIy4eHUS U
MIPUMEHEHHE
AJIKMHOB

Pemenne
3ajJ1a4:
pacy€Tsl 110
YPaBHEHUIO
XHUMHYECKOU
peakuuu

CucremaTnsa
U U
00001IeHHE
3HAHUH 110
TeEME

KonTponbHas
pabota mo
TeMam

https://chemege.ru/xim-svojstva-uglevodorodov/

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-ki1acc-TpeThii-
roa-00yueHus/ypok-46-nojydeHmue-u-upuMeHeHue-aIKNHOB

http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-
Ch-3-Kak-reshat-zadachi-
87261/1/depsonna%20I".1M.%200pranuyeckast %2 0xumus. %204.%203.%2
0%202000.pdf?ysclid=Ikzk7dnomh209462336

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/1 0-Ki1acc-TpeTnii-
roa-o0oyuenus/ypok-47-48-peieHue-3a1a4-n-BoIIOJHEHUE-YIIPAKHEHU -

IO-TEMaM-aJIKaHbI-aJIKCHbI-AJIKMHbI



https://chemege.ru/xim-svojstva-uglevodorodov/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-46-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D0%BB%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-46-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D0%BB%D0%BA%D0%B8%D0%BD%D0%BE%D0%B2
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzk7dnomh209462336
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzk7dnomh209462336
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzk7dnomh209462336
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https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-49-%D0%B0%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B1%D0%B5%D0%BD%D0%B7%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%B0-%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD%D0%BA%D0%BB%D0%B0%D1%82%D1%83%D1%80%D0%B0-%D0%B8%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%B0%D1%80%D0%B5%D0%BD%D0%BE%D0%B2
https://chemege.ru/xim-svojstva-uglevodorodov/
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XHUMHYECKHE
CBOMCTBa
apeHOB:
peakuu
MIPUCOCTMHEH
W1, OKHCIICHHUE
TOMOJIOIOB
OeH30i1a

Ocobennoctu
XUMHYECKUX
CBOICTB
CTHpOJIa

Pewenue
pac4YE€THBIX
3aJ1a4 Ha
onpeeIeHue
MOJIEKYJIIPHO
i hopMyIIBI
OpraHUYeCcKOr
0 BellleCTBa

https://chemege.ru/xim-svojstva-uglevodorodov/

https://chemege.ru/xim-svojstva-uglevodorodov/

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-ki1acc-TpeThii-

ron-o0oyuenus/ypok-20-pelieHme-3a1a4y-4a-yCTaHOBJICHUE-DOPMYII-

YIJI€EBOAOPOa0B
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Crioco0b1
MOJIyYEHUSA U
IIPUMEHEHUE
apeHoB

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-Ki1acc-TpeThii-

ro1-00yueHus/ ypok-52-1mojiyueHue-u-npuMeHeHue-apeHOB
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I'eneTnueckas
CBSI3b MEXIY
Pa3IMYHBIMU
KJlaccaMu

YTJIIEBOIOPOIO

https://sites.google.com/site/himulacom/3BoH0K-Ha-ypok/10-Ki1acc-TpeThii-

roa-o0vueHus/ ypok-55-reHeTnueckasi-CBsI3b-MEKIV-DA3TNYHBIMUA-

KJI1acCaMHu-yIJI€BOJOPOa0B



https://chemege.ru/xim-svojstva-uglevodorodov/
https://chemege.ru/xim-svojstva-uglevodorodov/
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-20-%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-%D0%BD%D0%B0-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-52-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B5%D0%BD%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-52-%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B0%D1%80%D0%B5%D0%BD%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-55-%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C-%D0%BC%D0%B5%D0%B6%D0%B4%D1%83-%D1%80%D0%B0%D0%B7%D0%BB%D0%B8%D1%87%D0%BD%D1%8B%D0%BC%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0%D0%BC%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-55-%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C-%D0%BC%D0%B5%D0%B6%D0%B4%D1%83-%D1%80%D0%B0%D0%B7%D0%BB%D0%B8%D1%87%D0%BD%D1%8B%D0%BC%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0%D0%BC%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-55-%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C-%D0%BC%D0%B5%D0%B6%D0%B4%D1%83-%D1%80%D0%B0%D0%B7%D0%BB%D0%B8%D1%87%D0%BD%D1%8B%D0%BC%D0%B8-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0%D0%BC%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
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Pacuétel o
YpaBHEHUSIM
XAMUYCCKHUX
peaKkuuid.
Cucremarusa
LM U
000011EHNE
3HAHWH 110
TEME
[Ipuponusit
ras.
[TomyTHbIE
HeTsIHbIE
rassl

Kamennprit
yroiab U
MPOJIYKTHI €T0
nepepaboTKu

http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-
Ch-3-Kak-reshat-zadachi-
87261/1/depssonaa%20I".1.%200pranunueckast %2 0xumust.%204.%203.%2
0%202000.pdf?ysclid=Ikzke3raev935040407

https://sites.google.com/site/himulacom/3Bo0H0K-Ha-ypok/10-ki1acc-TpeThii-

ro1-00yuyeHus/ypok-53-npupoaHble-HCTOYHUKHU-YIIIEBOAODOIOB-HED Th-
ra3-yrojb-liepBUYHasg-IIepepadoTKa-yIIIEBOAOPOIHOIO-ChIPhS

https://uchitel.pro/kameHHbII-yTOIB-H-ETO-
nepepadorka/?ysclid=1113k4beb755552233
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Hedtb n
CHOCOOBbI €
nepepadoTKu
HeDTH.
IIpumeHeHue
IIPOJYKTOB
nepepadoTKu
HepTH
I'enetnueckas
CBSI3b MEXKIY

https://uchitel.pro/HedTh-U-cIOCOOBLI-€E-
nepepadorku/?ysclid=1113kwp67n232809692



http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzke3raev935040407
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzke3raev935040407
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzke3raev935040407
http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Organicheskaya-himiya-Ch-3-Kak-reshat-zadachi-87261/1/%D0%94%D0%B5%D1%80%D1%8F%D0%B1%D0%B8%D0%BD%D0%B0%20%D0%93.%D0%98.%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.%20%D0%A7.%203.%20%202000.pdf?ysclid=lkzke3raev935040407
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-53-%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5-%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%B3%D0%B0%D0%B7-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D1%8B%D1%80%D1%8C%D1%8F
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-53-%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5-%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%B3%D0%B0%D0%B7-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D1%8B%D1%80%D1%8C%D1%8F
https://sites.google.com/site/himulacom/%D0%B7%D0%B2%D0%BE%D0%BD%D0%BE%D0%BA-%D0%BD%D0%B0-%D1%83%D1%80%D0%BE%D0%BA/10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D1%82%D1%80%D0%B5%D1%82%D0%B8%D0%B9-%D0%B3%D0%BE%D0%B4-%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F/%D1%83%D1%80%D0%BE%D0%BA-53-%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5-%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2-%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%B3%D0%B0%D0%B7-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D1%8B%D1%80%D1%8C%D1%8F
https://uchitel.pro/%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0/?ysclid=ll13k4beb755552233
https://uchitel.pro/%D0%BA%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9-%D1%83%D0%B3%D0%BE%D0%BB%D1%8C-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0/?ysclid=ll13k4beb755552233
https://uchitel.pro/%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%B8-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%B5%D1%91-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8/?ysclid=ll13kwp67n232809692
https://uchitel.pro/%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%B8-%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D1%8B-%D0%B5%D1%91-%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8/?ysclid=ll13kwp67n232809692
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https://himi4ka.ru/egje-2018-po-himii/3-3-galogenproizvodnye-uglevodorodov.html?ysclid=ll13lvlmcq465557584
https://himi4ka.ru/egje-2018-po-himii/3-3-galogenproizvodnye-uglevodorodov.html?ysclid=ll13lvlmcq465557584
https://himi4ka.ru/egje-2018-po-himii/3-3-galogenproizvodnye-uglevodorodov.html?ysclid=ll13lvlmcq465557584
https://himi4ka.ru/egje-2018-po-himii/3-3-galogenproizvodnye-uglevodorodov.html?ysclid=ll13lvlmcq465557584
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https://chemege.ru/stroenie-izomeriya-spirty/
https://chemege.ru/ximicheskie-svojstva-spirty/
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https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy?ysclid=ll13n7234o90755241
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy?ysclid=ll13n7234o90755241
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty?ysclid=ll13o9pbnp812998918
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty?ysclid=ll13o9pbnp812998918
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty?ysclid=ll13o9pbnp812998918
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty?ysclid=ll13o9pbnp812998918
https://chemege.ru/fenoly/
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3JIEKTPOHHOE
CTpOCHHE
KapOOHUJIBHO
W TpyYIIbI,
TOMOJIOTHYECK
ue PSJIbI,
o0rmas
opmyua,
HU30MEpHsl U
HOMCHKJIATYP
a

56

Anpnerunpl u
KETOHBI:
¢buznueckue
CBOMCTBA;
peakuumn
MIPUCOETUHEH
ust

57

58

Peaxnn
OKHUCJICHUSA 1
KauyeCTBECHHEBIE
peakiuu
aJIbACTHIOB U
KETOHOB

CnocoObl
MOJTy4eHUs
aJIbIETUI0B U
KETOHOB

59

OIHOOCHOBHEI

https://chemege.ru/ximicheskie-svojstva-karb-kisloty/



https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
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https://chemege.ru/karbonovye-kisloty/?ysclid=I113ghaut8513524699
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-
svojstva/ximicheskie-svojstva-nepredelnyx-karbonovyx-kislot-
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https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/?ysclid=ll13h1czua724465924
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/?ysclid=ll13h1czua724465924
https://chemege.ru/karbonovye-kisloty/?ysclid=ll13qhaut8513524699
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/ximicheskie-svojstva-nepredelnyx-karbonovyx-kislot-tablica.html?ysclid=ll13rclk90701238772
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/ximicheskie-svojstva-nepredelnyx-karbonovyx-kislot-tablica.html?ysclid=ll13rclk90701238772
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/ximicheskie-svojstva-nepredelnyx-karbonovyx-kislot-tablica.html?ysclid=ll13rclk90701238772
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https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy?ysclid=ll13tgyinv549037639
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy?ysclid=ll13tgyinv549037639
https://orgchem.ru/chem4/o472.php?ysclid=ll13t42zq0899571444
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot?ysclid=ll13w5ka8899197774
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot?ysclid=ll13w5ka8899197774
https://chemege.ru/poluchenie-karbonovye-kisloty/?ysclid=ll13w7qjx8433629607
https://chemege.ru/poluchenie-karbonovye-kisloty/?ysclid=ll13w7qjx8433629607
https://chemege.ru/slozhnye-efiry/
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https://chemege.ru/slozhnye-efiry/
https://chemege.ru/zhiry/?ysclid=ll13xxii9v544392281
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https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot?ysclid=ll13yqqqgy257618671
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot?ysclid=ll13yqqqgy257618671
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https://chemege.ru/zhiry-belki-uglevody/
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https://chemege.ru/zhiry-belki-uglevody/

https://chemeqge.ru/zhiry-belki-uglevody/



https://chemege.ru/zhiry-belki-uglevody/
https://chemege.ru/zhiry-belki-uglevody/
https://chemege.ru/zhiry-belki-uglevody/
https://chemege.ru/zhiry-belki-uglevody/
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https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-
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https://chemeqge.ru/zadachi-na-vyxod/?ysclid=l113fygvmt575375473
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https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah?ysclid=ll13eigwhd433907972
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah?ysclid=ll13eigwhd433907972
https://chemege.ru/zadachi-na-vyxod/?ysclid=ll13fygvmt575375473
https://chemege.ru/aminy/
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https://chemege.ru/zhiry-belki-uglevody/
https://chemege.ru/zhiry-belki-uglevody/
https://himija-online.ru/organicheskaya-ximiya/geterociklicheskie-soedineniya/geterociklicheskie-soedineniya.html?ysclid=ll140bid1m550563898
https://himija-online.ru/organicheskaya-ximiya/geterociklicheskie-soedineniya/geterociklicheskie-soedineniya.html?ysclid=ll140bid1m550563898
https://himija-online.ru/organicheskaya-ximiya/geterociklicheskie-soedineniya/geterociklicheskie-soedineniya.html?ysclid=ll140bid1m550563898
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https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-
voloknah?ysclid=11148s1mon740729426



https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya?ysclid=ll1424qjj7609493017
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya?ysclid=ll1424qjj7609493017
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah?ysclid=ll148s1mon740729426
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah?ysclid=ll148s1mon740729426

CUHTETUYECKU
e. [lonmumepsnr
CHEIHAIbLHOTO
Ha3HAYCHUS

10

10

10

[IpakTnueckas
pabota Ne 6.
Pemenne
JKCIEpPUMEHTA
JIbHBIX 3a/1a4
0 TeME
«Pacno3naBan
W€ IUIaCTMacC
Y BOJIOKOHY
IIpomexyrou
Has
aTTecTalus

O06o06menue u
CHCTEeMaTH3aIl
Hst
W3yYEHHOTO
Marepuasia 1mo
TEME
"BrIcOKOMOJIE
KYJISIpHEIE
CcOeTMHEHHS"

OBILEE
KOJIMYECTBO
YACOB I10
[IPOIPAMME

10




Tema ypoka

Atom. CocraB
ATOMHBIX sJIEP.
XHUMUYECKUHN
DJICMEHT.
M3oTtomsl.
Crpoenue
AIIEKTPOHHBIX
000J104eK
aTOMOB,
KBaHTOBBIE YHCIIa

KoanuecTBOo 4acoB

Bce
ro

KonTpoa HpakTn4
bHbIE ecKue
padoTsbI padoThI

11 KIIACC

Jlara
usyude
HUS

yleKTPOHHBbIE HU(POBBHIE 00pa3oBaTebHbIE PeCYPChI

https://chemege.ru/stroenie-atoma-2/

Knaccudukarus
XUMHYECKHX
3JIEMEHTOB (S-, P-,
d-, f-anemeHTBI)

https://chemege.ru/stroenie-atoma-2/

Pacnpenenenue
3JIEKTPOHOB T10
ATOMHBIM
opouTaIIM

https://chemege.ru/stroenie-atoma-2/

DIIEKTPOHHBIE
KOH(UTyparuu
aTOMOB
JJIEMEHTOB B

https://chemege.ru/stroenie-atoma-2/



https://chemege.ru/stroenie-atoma-2/
https://chemege.ru/stroenie-atoma-2/
https://chemege.ru/stroenie-atoma-2/
https://chemege.ru/stroenie-atoma-2/

OCHOBHOM H
BO30YXJIEHHOM
COCTOSIHAU

ONEKTPOHHBIE
KOH(HUTypanuu
MOHOB.
OneKkTpooTpuLaT
€IIHOCTD

Bxonnas
KOHTPOJIbHAS
pabora

[Tepuoauueckuit
3aKOH U
[Tepnoanueckas
cucrema
XAMHYECKHUX
snemeHToB 1. U.
Menneneena,
CBSI3b C
COBPEMEHHOM
Teopuei
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH
U3MEHEHUS
CBOMCTB
XUMHAYECKHX
JJIEMEHTOB |
00pazyeMbIX HMHU
MPOCTHIX U

https://chemege.ru/periodic-law/

https://chemege.ru/periodic-law/



https://chemege.ru/periodic-law/
https://chemege.ru/periodic-law/

CJIOKHBIX
BEIIECTB 10
rpynmnam u
nepuoaam

CucreMarusais
1 0000111eHIE
3HAHUHU I10 TEME

10

Buaer
XUMHYECKOHN
CBSI3H.
Mexanu3Mbl
00paszoBaHMs
KOBaJICHTHOM
CBSI3H.
Bonoponnas
CBS3b.
MexMOoneKyIsipH
1303
B3alMOJICUCTBHUA

https://chemege.ru/chembonds/

11

BanentHocTts u
BaJICHTHBIC
BO3MOKHOCTH
atoMoB. CBS3b
3JIEKTPOHHOM
CTPYKTYpPBI
MOJIEKYJI C UX
reOMETPUYECKUM
CTPOEHUEM

https://wika.tutoronline.ru/himiya/class/11/valentnye-
vozmozhnosti-atomov?ysclid=I12iwpk146783515330

12

IIpencraBnenus o

https://chemege.ru/complex/?ysclid=112iy0bl1262373890



https://chemege.ru/chembonds/
https://wika.tutoronline.ru/himiya/class/11/valentnye-vozmozhnosti-atomov?ysclid=ll2iwpk146783515330
https://wika.tutoronline.ru/himiya/class/11/valentnye-vozmozhnosti-atomov?ysclid=ll2iwpk146783515330
https://chemege.ru/complex/?ysclid=ll2iy0bl1262373890

KOMIIJICKCHBIX
COCAUMHCHUAX:
COCTaB "
HOMCHKIJIaTypa

13

14

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOT
O CTPOCHHSI.
Tumnsr
KPUCTAJUIMYECKUX
pelIeToK U
CBOMCTBaA
BCIICCTB

ITonsTue o
JUCIIEPCHBIX
CHUCTEMax.
[IpencraBnenue o
KOJJIOUIHBIX
pacTBopax

https://chemege.ru/materials/stroenie-veschestva/

https://foxford.ru/wiki/himiya/dispersnye-
sistemy?ysclid=112iz4309j288512972

15

HctuHHbIE
PacTBOPBI:
HaCBILIECHHbIE U
HEHACBHILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapa
THI

16

CrocoOsl
BBIPAKCHHS
KOHIICHTPAIIUH

https://chemege.ru/rastvory-el-diss-gidroliz-
solej/?ysclid=112j0jeqp9661426834#94



https://chemege.ru/materials/stroenie-veschestva/
https://foxford.ru/wiki/himiya/dispersnye-sistemy?ysclid=ll2iz43o9j288512972
https://foxford.ru/wiki/himiya/dispersnye-sistemy?ysclid=ll2iz43o9j288512972
https://chemege.ru/rastvory-el-diss-gidroliz-solej/?ysclid=ll2j0jeqp9661426834#94
https://chemege.ru/rastvory-el-diss-gidroliz-solej/?ysclid=ll2j0jeqp9661426834#94

pacTBOpoOB

17

Penrenue 3amau ¢
HCIOJIb30BaHUEM
MMOHSTHH
«MaccoBas J0JIs
pacTBOPEHHOTO
BEIIIECTBAY,
«MOJISIpHAst
KOHIIEHTpaIUsI»

18

Knaccudukanus
U HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIICCTB

https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-

neorganicheskih-veschestv?ysclid=112j3p4wcr774367207

19

Cucremaruzanus
1 00001IeHNE
3HAHUHU II0 TEME

20

KonTponbHas
pabora 1o Temam
«CtpoeHue
aToMma.
[Tepuoanueckuit
3aKOH U
Ilepronnueckas
cucreMa
XUMHYECKHUX
anemenToB J[.W.
MenpaeneeBa,
«CtpoeHue
BEIIECTBA.



https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv?ysclid=ll2j3p4wcr774367207
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv?ysclid=ll2j3p4wcr774367207

Mmuoroo06pa3ue
BEILIECTBY

21

Knaccudukanus
XUMUYECKHUX
peakuuii B
HEOPraHUYECKOMN
Y OPraHUYECKOU
XUMHUHU. 3aKOH
COXpaHEHUs
Macchl BELIECTB;
3aKOH
COXpaHEHHUS U
MIpEBpAaICHUS
SHEPTUH NPHU
XUMUYECKHUX
peakumsx

https://chemege.ru/classification-chemical-reaction/

22

TenmoBwie

3¢ dexTs
XUMHUYECKHX
peaKuui.
TepMoxumMuuecku
€ YpaBHEHUS

https://chemege.ru/termochemistry/

23

Breramcnenns nmo
YpaBHEHUSIM
XUMHYECKUX
peakuui u
TEPMOXUMHUYECKH
M YpaBHEHUSIM

24

CxopocTh

https://chemege.ru/kinetika/



https://chemege.ru/classification-chemical-reaction/
https://chemege.ru/termochemistry/
https://chemege.ru/kinetika/

25

26

27

28

XUMHUYECKOH
peakuu, e€
3aBUCUMOCTH OT
Pa3JIMYHbBIX
(dhakTopoB.
Karanus n
KaTaJnu3aTophl

I'omorenHsie u
reTeporeHHbIe
peakuu

IIpakTnueckas
pabota Ne 1 o
teme "Bnusinue
pa3IMYHBIX
(bakTOpOoB Ha
CKOPOCTH
XUMHYECKOU
peakiuu"

Obparumsie u
HeoOpaTUMBble
PEaKIm.
XHUMHYECKOE
paBHOBecHe

[IpakTrueckas
pabota Ne 2 o
TeMe "BnusiHne
Pa3IUYHBIX
(dbakTOopoB Ha
IIOJIO’KECHUE

https://chemege.ru/classification-chemical-

reaction/?ysclid=112j5ucunm398166726

https://chemege.ru/termodynamics/



https://chemege.ru/classification-chemical-reaction/?ysclid=ll2j5ucunm398166726
https://chemege.ru/classification-chemical-reaction/?ysclid=ll2j5ucunm398166726
https://chemege.ru/termodynamics/

XUMHUYECKOTO
paBHOBecuA"

29

30

31

32

DIEKTPOIUTHYEC
Kas
JIHCCOIHAIS.
CHIIbHBIE U
cia0ble
3JICKTPOJIUTHI.
CreneHb
IHUCCOLMAIIN

HMonHoe
MIPOU3BEICHUE
BoJibl. Cpena
BOJIHBIX
pacTBOPOB.
Bonopoansrit
nokazatenb (pH)
pactBopa

I'upponus comen.

Peakuun,
MPOTEKAIOIINE B
pacTtBopax
3JIEKTPOJIUTOB

[IpakTrueckas
pabota Ne 3 o
TEeMe
"Xumuueckue
peakuuu B
pacTBopax

https://chemege.ru/ted/

https://chemege.ru/ph/?ysclid=112j7fzye346962768

https://chemeqge.ru/gidroliz/



https://chemege.ru/ted/
https://chemege.ru/ph/?ysclid=ll2j7fzye346962768
https://chemege.ru/gidroliz/

AJIEKTPOJIUTOB"

33

OKuCINTEIBHO-
BOCCTaHOBUTEILH
bI€ pPEaKIINH.
Baxneimnme
OKHCIIUTEIN U
BOCCTaHOBHUTEIIU

https://chemeqge.ru/materials/ovr/?ysclid=112i83zt9k34484145

34

Merton
JIEKTPOHHOTO
(371eKTOHHO-
HMOHHOTO)
OanaHca

https://chemeqge.ru/materials/ovr/?ysclid=112|83zt9k34484145

35

DIIEeKTPOIN3
pacTBOpOB H
pacriaBoB
BEIIECTB

https://chemege.ru/electrolysis/

36

37

Pemenue 3amau
pa3JIUYHBIX THUIIOB
Pemenue 3amau
Pa3IMYHBIX TUIIOB

38

Cucremaruzanus
1 000011IEeHNE
3HAHUM I10 TeMe
"XuMHyecKne
peakuun"

39

KoHTtponbHas
pabora 1o Teme
"Xumuueckue
peakuun"



https://chemege.ru/materials/ovr/?ysclid=ll2j83zt9k34484145
https://chemege.ru/materials/ovr/?ysclid=ll2j83zt9k34484145
https://chemege.ru/electrolysis/

40

Ilonoxenue
HEMETAJIJIOB B
ITepuoanueckoit
CHCTEME
XUMHYCSCKHUX
anemenTtoB [l. U.
MenpaeneeBa u
0COOCHHOCTH
CTPOCHHUSI X
aTOMOB.
dusznueckue
CBOMCTBaA
HEMETAJIJIOB

https://chemege.ru/neme-iva-viia/

41

42

43

Amnnorponust
HEMETaIoB (Ha
npuMepe
KHCIIOPO/Ia, CEPHI,
docdopa u
yriepoja)
Bonopon:
MOJTy4eHue,
dusnueckue u
XUMHUYECKHE
CBOMCTBA
IM'aapuast
l'anorenst:
HAXO0XJICHUE B
pHUpoJIe,
CIoco0bI

https://foxford.ru/wiki/himiya/allotropiya?ysclid=112j96teqs420117

158

https://chemege.ru/hydrogen/?ysclid=112{9pt9mu750963529

https://chemege.ru/halogens/?ysclid=112ja6rx70772256045



https://chemege.ru/neme-iva-viia/
https://foxford.ru/wiki/himiya/allotropiya?ysclid=ll2j96teqs420117158
https://foxford.ru/wiki/himiya/allotropiya?ysclid=ll2j96teqs420117158
https://chemege.ru/hydrogen/?ysclid=ll2j9pt9mu750963529
https://chemege.ru/halogens/?ysclid=ll2ja6rx70772256045

MOJTyYeHUS,
buzndeckue u
XUMHUYECKHE
CBOICTBA

44

45

46

I'anorenoBomopo
nul. Baxueiimnime
KHCIIOPOJCOACPHK
ane
COCIMHEHUS
rajioreHoB

JlaboparopHsble u
MIPOMBIIIICHHBIC
CIIOCOOBI
MOJTyYeHUs
rajior¢HoOB.
[IpumeHeHne
rajoreHoOB U UX
COeTMHEHNN

IIpaxTrueckas
pabota Ne 4.
Pemenne
SKCHEPUMEHTAIIb
HBIX 3a/1a4 10
TeMe «l'amoreHsn»

https://chemege.ru/halogens/?ysclid=112ja6rx70772256045

https://chemeqge.ru/halogens/?ysclid=112ja6rx70772256045

47

Kucnopon:
n1abopaTopHbIe U
IMPOMBIIIJICHHBIC
CIoco0bI
MOJTy4eHUs,

https://chemege.ru/kislorod/?ysclid=112jbbvjcg563473583



https://chemege.ru/halogens/?ysclid=ll2ja6rx70772256045
https://chemege.ru/halogens/?ysclid=ll2ja6rx70772256045
https://chemege.ru/kislorod/?ysclid=ll2jbbvjcq563473583

48

dusnueckue u
XUMHUYECKHE
cBoiicTBa. O30H.
[Ipumenenue
KHUCITIOpOJIa U
030Ha

Oxcugel U
MIEPOKCHUIBI

49

50

Pemenne 3amau
pa3JIMYHBIX THUIIOB
Cepa:
HaXxO0JICHHE B
IpUpPOJIE,
CIIOCOOBI
MOJTYYCHHUS,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

https://chemeqge.ru/sera/?ysclid=I12jdfqep630487231

o1

52

CepoBogopoy,
cynbpuasl
Kucnopoaconepx
armme
COCTMHECHUS
CepBHL.
Ocobennoctu
CBOMCTB CEPHOU
KHUCIIOTHI

https://chemeqge.ru/sera/?ysclid=I12jdfqep630487231

https://chemeqge.ru/sera/?ysclid=I12jdfqep630487231

53

[IpakTnueckas
pabota Ne 5.



https://chemege.ru/sera/?ysclid=ll2jdfgep630487231
https://chemege.ru/sera/?ysclid=ll2jdfgep630487231
https://chemege.ru/sera/?ysclid=ll2jdfgep630487231

54

Pemenue
3KCHEPUMEHTAIIb
HBIX 33/1a4 10
teme «Cepa u eé
COEIMHEHUS»

A3sor:
HaXOXKJIEHUE B
IPUPOJIE,
CIIOCOOBI
MOJTy4eHUs,
dusnueckue u
XUMHYECKHE
CBOIMCTBA.
AMMHaK,
HUTPUIBI

https://chemege.ru/nitrogen/?ysclid=112je1j31s66751056

55

Kucnopoaconep-
JKarque
COCIMHCHUS
a3oTa.
OcoOeHHOCTH
CBOMCTB a30THOM
KUCIIOTHI

https://chemege.ru/nitrogen/?ysclid=112je1j31s66751056

56

IIpumeHeHne
a30Ta | €ro
COCIUHECHMI.
A3OTHBIE
ynoopeHus

https://chemege.ru/nitrogen/?ysclid=112je1j31s66751056

57

docdop:
HaXOXJICHHE B

https://chemege.ru/ximiya-fosfora/?ysclid=I12jerehuc783886341



https://chemege.ru/nitrogen/?ysclid=ll2je1j31s66751056
https://chemege.ru/nitrogen/?ysclid=ll2je1j31s66751056
https://chemege.ru/nitrogen/?ysclid=ll2je1j31s66751056
https://chemege.ru/ximiya-fosfora/?ysclid=ll2jerehuc783886341

58

pHUpoJIe,
CIIOCOOBI
MOJTyYCHUS,
buzndeckue u
XUMHYECKHE
CBOICTBA.
®dochunst u
dochun
Oxcunpl
ocdopa,
docdopconepxa
I[1€ KUCIIOTHL.
Comu pochophoii
KHCJIOTBI

https://chemege.ru/ximiya-fosfora/?ysclid=I12jerehuc783886341

59

IIpumeHeHune
docdopa u ero
COCTUHEHUH.
®dochopubie
yno0peHust

https://chemege.ru/ximiya-fosfora/?ysclid=I12jerehuc783886341

60

IIpaxTrueckas
pabota Ne 6
Pemenue
JKCIIEPUMEHTAIb
HBIX 33724 10
TeMe «A30T U
dochop u ux
COEIMHEHUS

61

VYraepon:
HaXO0XIEHUE B

https://chemege.ru/carbon/?ysclid=112jfdug4i846294228



https://chemege.ru/ximiya-fosfora/?ysclid=ll2jerehuc783886341
https://chemege.ru/ximiya-fosfora/?ysclid=ll2jerehuc783886341
https://chemege.ru/carbon/?ysclid=ll2jfdug4i846294228

62

pHUpoJIe,
AJUTOTPOITHBIE
MoaAu(HUKAIIH;
buzndeckue u
XUMHYECKHE
CBOMCTBaA
MPUMEHCHUE
Okcun
yriepona(ll),
OKCH/I
yriepoaa(lV),
yTOJIbHAS
KHCJIOTa U €€
CoH

https://chemege.ru/carbon/?ysclid=112jfdug4i846294228

63

64

Pemenue 3amau
pa3IMYHBIX THUIIOB
Kpemnnii:
HaXOXXJICHUE B
pUpPOJE,
CITIOCOOBI
MOJTYYCHHUS,
buznueckue u
XHUMUYECKHE
CBOMCTBa

https://chemege.ru/silicium/?ysclid=112jg8vwk768810664

65

Oxkcun
kpemuusi(1V),
KPEeMHHUEBast
KHUCIIOTA,
CHJTHKATBI

https://chemege.ru/silicium/?ysclid=112jg8vwk768810664



https://chemege.ru/carbon/?ysclid=ll2jfdug4i846294228
https://chemege.ru/silicium/?ysclid=ll2jg8vwk768810664
https://chemege.ru/silicium/?ysclid=ll2jg8vwk768810664

66

67

[Ipumenenue
KpPEMHHUSA U €T0
COCTUHEHUN.
CrexJio, ero
MOJTy4YEHHE, BUJIbI
cTeKia

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

https://chemege.ru/silicium/?ysclid=112jg8vwk 768810664

68

Cucremaruzanus
1 00001IeH1E
3HAHUH 110 TEME
"Hemeramnsr"

69

70

Kontponbnas
pabora 1o Teme
"Hemertanmmsr"

AHanu3
pE3yJIBTaTOB
KOHTPOJIbHON
paboThl,
KOPpEeKLIHs
OIMO0K

71

ITonoxxenue
METAJLIOB B
ITepuoanueckoit
CHCTEME
XUMHYECKUX
9JICMEHTOB.
OcoOeHHOCTH
CTPOCHUS



https://chemege.ru/silicium/?ysclid=ll2jg8vwk768810664

AIIEKTPOHHBIX
000J10YEK aTOMOB
METAJUIOB

72

73

OO6mme
¢dusnueckue
CBOMCTBA
METaJUIOB.
[Ipumenenue
METAJIJIOB B OBITY
U TEXHHKE

CrmutaBbl
METAaIJIOB.
Kopposzus
METaJUIOB

https://chemege.ru/korroziya/?ysclid=112jkwkrgz933320399

74

Pemenue 3agau
paanqHHx THUIIOB

75

DIEKTpOXUMHUYIEC
KUU psi
HaIpsHKEHUN
METAaJIJIOB.
O061me crocoOsl
MOJTyYEHUs
METAJIJIOB

https://him.1sept.ru/article.php?1D=200701102
ysclid=I12jmronla805605800

76

Ob6mas
XapaKTepPUCTHKA
MetamioB |1A-
TPYIIIIbI
Ilepronnueckon
CHUCTEMBI

https://chemeqge.ru/alkalimetals/?ysclid=112kh2ndei685470357



https://chemege.ru/korroziya/?ysclid=ll2jkwkrgz933320399
https://him.1sept.ru/article.php?ID=200701102%20ysclid=ll2jmronla805605800
https://him.1sept.ru/article.php?ID=200701102%20ysclid=ll2jmronla805605800
https://chemege.ru/alkalimetals/?ysclid=ll2kh2ndei685470357

XUMHUYCCKUX
3JICMCHTOB.

Harpuii u xanuii:

MOJTyYCHHE,
buzndeckue u
XUMHYECKHE
CBOMCTBA,
IPUMCHCHUE
MIPOCTBIX
BEILIECTB U UX
COCIMHEHUN

77

OOmas
XapaKTEePUCTUKA
MeTamioB l1A-
TPYIIIIbI
Ilepunonnueckoi
CHCTEMBI
XHUMUYECKHX
3JIEMEHTOB.
Marunit n
KaJIbITHIA:
MOJTy4YEHHE,
buznueckue u
XHUMUYCCKHE
CBOICTBA,
MIPUMEHEHUE
MPOCTHIX
BEIIECTB U UX
COECTMHEHUN

https://chemege.ru/shhelochnozem-

met/?ysclid=112khqgsgh6920230356



https://chemege.ru/shhelochnozem-met/?ysclid=ll2khgsgb6920230356
https://chemege.ru/shhelochnozem-met/?ysclid=ll2khgsgb6920230356

78

KécTtkocTh BOIBI
U CIIOCOOBI eé
YCTpaHECHHS

https://chemege.ru/shhelochnozem-

met/?ysclid=112khoy3za864628820

79

AmoMuHMI:
MOJIy4eHHeE,
dusnueckue u
XHMHYECKHE
CBOMCTBA,
MIPUMEHEHHUE

https://chemege.ru/aluminium/?ysclid=112kif800x253186953

80

81

AmdorepHbie
CBOMCTBA OKCHIA
Y THAPOKCUIA
ATFOMHUHUS,
TUAPOKCOKOMILIE
KChI aJJFOMUHHUS,
WX TIPUMEHEHHE

Pemenue 3amau
Pa3IMYHBIX TUIIOB

https://chemege.ru/aluminium/?ysclid=112kif800x253186953

82

83

IIpakTrueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTANIb
HBIX 33734 I10
TeMme «MeTalibl
TJIaBHBIX
MOATPYIII
OOmmas
XapaKTEPUCTUKA
METAaJLJIOB

http://examchemistry.com/content/lesson/neorgveshestva/dme.html

?ysclid=112kkhsq7n529281139



https://chemege.ru/shhelochnozem-met/?ysclid=ll2khoy3za864628820
https://chemege.ru/shhelochnozem-met/?ysclid=ll2khoy3za864628820
https://chemege.ru/aluminium/?ysclid=ll2kif80ox253186953
https://chemege.ru/aluminium/?ysclid=ll2kif80ox253186953
http://examchemistry.com/content/lesson/neorgveshestva/dme.html?ysclid=ll2kkhsg7n529281139
http://examchemistry.com/content/lesson/neorgveshestva/dme.html?ysclid=ll2kkhsg7n529281139

84

85

MOOOYHBIX
noarpymi (b-
rpym)
ITepuoanueckoit
CHCTEMBI
XUMHYECKHUX
3JIEMEHTOB

dusnyueckue u
XHUMUYECKHE
CBOICTBa Xpoma
U €ro
COCIUHEHHUH, NX
MIPUMEHEHUE

Baxneiiniue
COE€IUHEHMUS
Maprasua.
IIepmanranar
KaJlns, ero
OKHCITUTEILHBIC
CBOMCTBaA

https://chemege.ru/chrom/?ysclid=112kl2xa4r705760468

https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-eqo-
soedineniy?ysclid=112kim17vn268033737

86

duznueckue n
XUMHYICCKHE
CBOMCTBaA Kelie3a
H €ro
COCIUHECHMI.
[Tonyuyenue u
IIPUMEHEHHUE
CIIJIaBOB JKeJjie3a

https://chemeqge.ru/iron/?ysclid=I12klzxvfs47694007

87

dusnyeckue u

https://chemege.ru/cuprum/?ysclid=I12kmecsro326105313



https://chemege.ru/chrom/?ysclid=ll2kl2xa4r705760468
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy?ysclid=ll2klm17vn268033737
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy?ysclid=ll2klm17vn268033737
https://chemege.ru/iron/?ysclid=ll2klzxvfs47694007
https://chemege.ru/cuprum/?ysclid=ll2kmecsro326105313

XUMHYECKHE
CBOMCTBA MeU U
e€ CoeIMHEeHUH,
WX TIPUMCHEHHUE

88

89

duznueckue u
XUMHYECKHE
CBOMCTBA LIMHKA
U €ro
COE€IUHEHUH, NX
MIpUMEHEHUE.
I'mapoxcokomiuie
KCBI IIUHKA

[IpakTuueckas
pabota Ne 8.
Pemienne
AKCIIEPUMEHTANb
HBIX 3a4a4 I10
TeMe «MeTabl
MOOOYHBIX

HOJATPYII»

https://chemege.ru/zink/?ysclid=112kmgdwz1899573659

90

91

92

Pemenue 3agau
paSJ'II/IqHI)IX THUIIOB

O06o06mIcHuE U
CHCTEMAaTH3aIus
M3YYEHHOTO
MaTtepuaa 1mo
TeMme "Metamisr"

KonTtponbHas
paborta mo Teme

https://him.1sept.ru/article.php?1D=200303204
ysclid=I12kjd6uhd63049058



https://chemege.ru/zink/?ysclid=ll2kmqdwzl899573659
https://him.1sept.ru/article.php?ID=200303204%20ysclid=ll2kjd6uhd63049058
https://him.1sept.ru/article.php?ID=200303204%20ysclid=ll2kjd6uhd63049058

"Merauter"

93

94

Ponps xuMuu B
obecrneueHnn
YCTOMYUBOIO
pa3BUTHUA
YeJIOBCUCCTRA.
Ilonstue o
Hay4HbIX
MeToJ1ax
HCCJICTOBaHUS
BCIICCTB

Hayunrbie
IIPUHLIMAIIBI
OpraHu3anuu
XUMHUYECKOTO
IIPOU3BO/ICTBA.

[IpomblnneHHbIE

CIIOCOOBI
MOJTYyYCHUS
Ba)KHEHIITNX
BEIIIECTB

95

Hayunsie
MIPUHIIMIIBI
OpraHu3aIu
XUMHUYECKOTO
IIPOU3BO/CTBA.

HpOMLIIJ_IJ'IeHHLIe

CIOCOOBI
TOJTyYCHUS




BOKHEUIIINX
BEIIIECTB

96

XumMu4eckoe
3arpsi3sHEHUE
OKpYyKaroleun
Cpelbl U €ro
MOCTIEACTBUS

97

Xumus u
3/I0pOBBE
YeJIOBeKa.
JlekapcTBeHHBIE
CpeacTBa

98

XUMHS U,
Pois xumun B
obecrneueHnn
MMUIIEBON

0e30ImacHOCTH

99

Kocmernueckue n
nap@roMepHbIe
CpEeACTBa.
BbriToBas xumus

10

XnMus B
CTPOUTEILCTBE.
Baxneimme
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHBI
€ MaTepUabl.
XuMus B
CEIBbCKOM

https://foxford.ru/wiki/himiya/himiya-v-
stroitelstve?ysclid=112ksrl003893835962



https://foxford.ru/wiki/himiya/himiya-v-stroitelstve?ysclid=ll2ksrl0q3893835962
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve?ysclid=ll2ksrl0q3893835962

XO3MCTBE.
Opranuueckue u
MUHEpaJIbHbIC
yao0peHust

10 [IpomexyTounast

1
1 aTTecTalus
Cucremaruzanus
10
5 1 0000111eHIE 1
3HAHUH 110 TEME
OBIIEE
KOJIMYECTBO
YACOB I1O 102

[NPOT'PAMME







YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» Xumus, 10 knacc/ [Tyzakos C.A., Mamuuna H.B., [TonkoB B.A., AkiimonepHoe 0011ecTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 11 kmace/ [lyzakos C.A., Mamnauna H.B., [TonkoB B.A., AkiinonepHoe o011ecTBo
«3marenscTBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Kysuenosa H.E., JIuteunosa T.H., Jlekun A.H.

Xumus. Yroyonenusiii yposens. 11 kinace. Meroauueckoe nocooue BEHTAHA-TPA®,
koprnopauus "Poccuiickuii yueoHuk", 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1) I'azera "Xumus" uznarenbckoro qoma 1-ro centsadps. Caiit " uay Ha ypok xumun'".
Marepuainsl K ypoKy.

Anpec caiita: http://him.1september.ru

2) Kypnan "Xumus u Kuzns - XXI pex"

Anpec caiira: http://www.hij.ru

3) Mup xumuu

Anpec caiira: http://chemistry.narod.ru

4)Bupryansnas Xumudeckas [llkona

Anpec caiita: http://him-school.ru

5) ®enepanbHbIil HHCTUTYT Negarornveckux usmepenuit (GUITN) fipi.ru
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