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MOSCHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHHM Ha ypOBHE CPEIHETO OO0IIero oO0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepauuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHus B Poccuiickoit
@epnepanuu Ha nepuoy 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus ydamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npoduiabHOro OOydYeHHUs, MPU3BAHO OOecleuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO  JIJIS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBISICTCS] OJTHON M3 TPHUOPUTETHBIX JUCITUTIINH.

B mporpamme 1m0 XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMU
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBHUIETETLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
NOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CcTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast pe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIHHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJaromuxcs B
paMKax HTOrOBOW arrectaniud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaE€HHOTO U3YYEHUS! XUMUU:



e YCTAaHAaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T IMpHUMEPHOE pachlpeiejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a Takke C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX  JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpaMMe MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOrpaMMON 1O  XUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrOo Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOIICH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyajabHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oO0Iero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBJieH Ha pealld3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIrOo
oOpa3oBaHMsl B paMKax M3y4yeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCHoHaIbHOTO
oOpazoBanusi. B 3Toll CBsI3u M3ydeHHE NpeAMeTa «XHUMHS» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHEe TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOMIUXCS, BRIOPABIIMX OMPEeNeNEHHbIN TPO(HIIb
00Oy4YeHHs1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B OpraHu3alusx npodeccuonaapHoro oopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl  CpeHEro oOIIero oOpa3oBaHUs
U3ydeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peuleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUIEKTYalIbHBIX YMEHUH, YMEHUHN palMoOHANIU3allMu Y4eOHOro TpyJa U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUIIITMHAPHBIH,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4deHHUs
ABIIAIOTCS  yriiyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuueckas xumusi». [lpu onpezaeneHnu noaxoa0B K 0TOOPY M CTPYKTYPHOMU
OpraHu3allMi COJEPKaHMUS 3THX KypCOB B IporpamMMme MO XHUMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISI€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJydyaeT ONpeneNIEHHOE TEOPETUUYECKOE JIOMOJHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH  CYIIECTBEHHO OONbIIMIA 00BEM  (HAKTOIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4YeHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACUIMPEHUs] U yriayOJeHus
NPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
INPOTEKaHUsl PEAKINM, pacCMaTPUBAEMBIX C TOUKHU 3PEHHS] XUMHUUECKONW KUHETUKU
U TepMOJIMHAMUKU. M3ydyeHune mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XHMHYECKHX  DJEMEHTOB  Oa3upyeTrcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHYECKas CBS3b
OOBSACHSETCS C TOYKU 3PCHHS DHEPTETHUSCKUX U3MEHEHHH Tipu €€ 00pa3oBaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS] MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeACTaBICHUN 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOIN3E PACIVIaBOB M PACTBOPOB BEIIECTB.
B kxypce opranuveckoll XMMHUHU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCJIMHEHUN ynelnseTcs 0co0oe BHUMaHUE BOMIPocaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEeaKIHil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3zoM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmieil cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeaMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYeckoro mpoduius 0osbiioe
3HaueHUe OyIyT UMETh dJIEMEHTHl Y4eOHOTO Marepuana mo oomie xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae aKIeHT OyJIeT cJelaH Ha OOIIHOCTbH
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB M TEOPUW B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro mpoduiist OOJIbIINNA yASTbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHBIE KOMITOHEHTBI, KakK JIMMUJbI, OEJKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIY)KaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYyYHBIX METOOB ITO3HAHUS U ONbITA IPAKTHYECKOT0 IPUMEHEHHNS HayUYHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-Hay4yHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3aJaueii epBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3anmio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHUsI  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE JKOJIOIMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHUsS XMMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX ITPUHIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HaHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU i1 OOBICHEHUS
KJIFOYEBBIX MJIEM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yrayOneHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPHOOPETeHHs] YMEHHM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpMHpPOBAHHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOW e TEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HeemIo).



COJEPKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3HaYeHUME  OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DJNEeKTPOHHOE CTPOEHHE AaToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSAX. Tumbel TruOpuUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBsI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U  CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMYJbl pPAa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHAs,
ckesmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBINA
U Me30MEepHBIH 3D HEKTHI).

[IpencraBienne o kinaccupukaluum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHaNbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarudyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcobeHHocT U KiacCU(PHKAIMS OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB M HX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpPEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALINH,
JETUJIPUPOBAHUS, UKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKUN PaAUKAIBHOTO 3aMEICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIIOTIEHTAH, IIUKJIOTeKCaH) IUKIoaIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (Gpopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AIIKEHOB,  Sp°-
rubpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBA3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIUU IPUCOCAUHECHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpU3aluu U OKucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartwie). OCOOEHHOCTH AJNIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMonmoruueckuii psif aTKUHOB, 001Ias GpopMyiia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCOUHEHHS,  JIUMEPU3ALMM U
TpUMEPHU3ALMHU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CcBsI3b. CIIOCOOBI MOTy4YEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOopoabl (apeHsbl). ['oMoIOrMuecKuil psi apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctuposna. CrocoObl NOJIyYeHUS U
MIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIi yronap u mpoAyKThl ero nepepadotku. CrocoOsl nepepadboTku HedTu:



NEPEroOHKa, KPEKUHT (TEPMHYECKH, KaTaTUTHYECKH), PUPOPMUHT, MHUPOIIHU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3THMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJIOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, IHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOr€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wwEnNoun. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peaklMil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja MU BOJXOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYECHHE >STHUJIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3sllamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YIIEBOAOPOIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4eckue coeAUHEHMS.

[IpenenbHble OgHOATOMHBIE cnUpThl. CTpOo€HHE MOJIEKYJ (Ha MpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpojHBIE CBSI3UM MEXIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHHsS, JETUAPATALMH, OKHUCIIECHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiiysi Ha OJJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (U3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KA4ECTBEHHAs pPeakUus HAa MHOTOAaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm denoBeka. C(CrnocoObl MOMyYeHHS U TNPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHHE TUAPOKCOTPYIIIBI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crnioco06s!I ostyueHus U npuMeHenue gpenomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMoniorndyeckue psijapl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUECKUE CBOWMCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTMAOB M  KETOHOB:  PEAKLHHU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKiIatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMHUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNKU, PEAKIUU C YYAaCTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias Qgopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, pu3ndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHWMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIACTUIHON
IpyIIl, CIOMPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. lIpuMmeHeHue TIIIIoKO3bl, €€
3HAYEHUE B JKU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajgbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunoiio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMIpOJu3, KAaueCTBEHHAs] peakiusi C HOJ0M. XUMHYECKUE
CBOMCTBa LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB newttoiao3sl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIEJK).



OKCIIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBpACHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO COUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus rawmepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumonaeiicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CII0KHBIE YPUPHI.

A3oTcoaep:xalue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBHAE INEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPpEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarundeckux amuHOB. [loimydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAeNbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOJU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBPAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OEJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKaline OPTraHUYECKHUe COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMOJIeKYJISAPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYIIpHas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPONUIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
novdTUICHTEpedTanaT). Y TUIU3alus U nepepadoTKa MiacTyKa.

DnacTomepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALIME MTOJTUMEPHI, OHOpa3IaracMble MOJIUMEPHI).

OKCTepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3naBaHue
IUIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJjekyasspHOW (QOpMyYIbl OPraHUYECKOTO COEIWHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJISIpHON  (pOPMYJIBI  OPraHUYECKOrO0 COCIMHEHHS 1o Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJICHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanmm3zanns MeXnpeIMETHBIX CBA3EH IPU MU3YYEHUH OPTAHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK MW TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX saep. XUMUUecKuid aneMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATEBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.. MenneneeBa. CBsi3b NEPHOAUYECKOTO 3aKOHA M IleprogndecKkoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. 3Ha4YEHUe
nepuoauueckoro 3akona /[.1. Menpneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. DHEPIrus U IJIMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH pPacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs W NPEBpAILECHUS
DHEPrUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMUUECKUX PEAKIINM.
TepMoxuMruyeckre ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W CIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIECChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiilye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpEIEIICHHE
Cpelbl PacTBOPOB C ITOMOINBK) MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3JIMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJIOTPONMUS HEMETAJUIOB (HAa MPUMEpE KHUCIOPOJA, CEPBI,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METaUlaMM M HEMeETaJUlaMH, BOCCTAaHOBMUTENIBHBIE CBOMCTBA. [ 'Mapupsl
TomIvBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, CocoObl MOJydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHHUs
rajioreHoB. [I[ppuMeHeHne rajloreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI MOJYy4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepsl(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COSTMHEHNM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUJIbI. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CocoObl MOMy4deHUs, (U3UYECCKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
yInoOpeHwusl.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEMIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €ro
COCIUHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndeckue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeuHeHuit. CTeKI10, ero nojay4yeHue, BUbl CTeKIa.

[Tonoxenne metamioB B [leprnoandeckoil cCUCTEME XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3amuThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kanmuii: mnomydeHue, GQU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckolt cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMi: mosiydeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTPAaHEHUS.



ATIOMUHWI: TTOTydeHue, (Pu3ndeckne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMQOTepHbIE CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMILJIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHre 1 npuMEHEHHE XpOMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcuasl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHue xejesa
Y €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne n
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX NPEBpALCHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIECWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/IA
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMam
«T"anorensl», «Cepa u €€ coenquHeHUs», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAxX II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble MpuHLOMIBI OpraHnu3aluy XUMUYECKOr0 IPOU3BOACTBA. [IpombilieHHbIE
CIoCcOObI MOJMYyYEHUs] BAXKHEHUIITNX BEUIECTB (HAa MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCOTHI, MeTaHoa). [I[pombINIIeHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecrie4eHNH SHEPreTHUECKOM 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb XuMmuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTEIILCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuUMUS B CEILCKOM X03gicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPACKH, CTEKJIO, KepaMuKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOIOT M.

PacuérHrbie 3amaun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  M3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHITUH, IPUHATHIX B OTIACIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsi, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHMUE.

dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, €IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonmorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, J3JICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUICKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMu T[IOBEJICHHUS; HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3aii o0pa3oBaTeabHON N1eATeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyJarouuxcsi B Mpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MMPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;



MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3UIMI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIOACHMsI TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJEHUS B CUTYaLUAX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpEeca K MPAKTUUECKOMY M3YUYEHMIO MPOPECCUIl pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPAaEKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEI€CO00PA3HOr0 OTHOLIEHUS K IPUPOJIE KaK HCTOYHUKY
CYLLECTBOBaHUS JKU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCTOJIL30BAHMS JOCTIDKCHHM XUMUHU IS
peneHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
OPUPOIHON cpelie, YMEHHsS IMPOTrHO3UPOBATh HEOJIAroNpUATHBIE HKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH HUCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUMPUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJCTaBICHUST 00 OKPYXAIOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAaHWW TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UUBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH U Ba)XXHOHM pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJNbTYpPhl, B PEIICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONM TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
NoJly4aeMble 3HAHUS JJI aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIOIMUXCS JaHHBIX C IIeJIbI0 TOTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npoOJieM B pealibHbIX KU3HEHHBIX CUTYalLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3liMyHBIX cepax MpopecCuoHAIbHON
NEATEeIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yJabTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHSI  OOydYaroIIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karoline
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCajbHble yueOHbIC NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CHOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHS, COOTHOCHTD PE3YNIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIAaCCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

yCTaHABINBATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOIB3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHYECKOU



peaKknuu — TPU PENICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHX
pEeaKuunii;

dbopMyIMpOBATh MENU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHEIC
U CaMOCTOSATENIHHO C(OPMYIUpPOBAHHBIE BOIMNPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JTIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAaHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uH(Opmanuu (Hay4IHO-
NOMmyJsipHas JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTOope wuHOpPMaMK, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopMmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIuel: MPUMEHATh MEXIpeAMeTHbie ((usnyueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBHUSA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOI TEMbI B X0/1€ JUAJIOTa U/UIH
JUCKYCCHUH, BBICKA3bIBaTh HIeU, OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIOKEHHON 3a/1a4U;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICJOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaau3alui y4eOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBAaTh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX U HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

ITPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl [0 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHMs BKIIOYAIOT CHELMPUUECKUE
I yaeOHOTro npeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CLIOCOOBI eHCTBUM
[0 OCBOGHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIbI JEATEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHEH. B
IIPpOTpaMMe II0 XUMHUM NPEAMETHBIE pPEe3yJbTaThbl IPEICTABIEHB IO TOJIaM
WU3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU yCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUMA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOOTOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYypPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3alus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNEeT, GyHKIIMOHATbHAS
TpyIia, paaukai, CTPYKTYpHBIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KUCJIOPOJA- U a30TCOAEpKAINe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKHUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHBIN 3 dekTol, opuentanTsl [ u Il pona);
dbakToIOrNYeCKne CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA MpUMEpPE TPOU3BOJICTBA METAHOIIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHUI;

c(hOpMUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAaKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OajliaHca »ATUX peakluil, peakiuii HOHHOro OOMeHa MyTEéM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEUIECTB JJI WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIACCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUILEPUH,
ATUJICHTJIMKOJbL, (eHon, dopmaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[VIMIMH, aJlaHuH, MalbTo3a, PPYyKTO3a, aHUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
AJIKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIMHA C UCIOIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
PaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XHMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS 1O OPTraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  O€30MacHOCTH  TOCHEJACTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTJIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh IEh HWCCIACAOBAHHS, MPEACTABIATh B Pa3nuuHON (popme
pEe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI01aTh MpaBUiIa HKOJOTHYECKU I1I€I€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBoM nHpopManuu, MIHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3aa49ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

W30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIus aTOMHBIX OpOWTajei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU UCCOLMAIUU, MEePUOTUICCKUMA
3akoH /.M. MenueneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMs, 0 XMMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BAaHNN BAXKHEHIIMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M MPAKTHUCCKOU
JNEATCIIbBHOCTH  YeJIOBEKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TTOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
ONUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENIEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHHSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuecKas, BOJOPOJHAs), THUI KPUCTALIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTHh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPEHETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh  YMEHHUU:  KJIACCH(PUIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karaju3atopa u
JPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOANYECKOro 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepunoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeMHeHMH 1o Tnepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr [J[. .
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakuuid HOHHOrO OOMEHa NYTEM COCTABJIICHHS WX IMOJHBIX U
COKpaIllIEHHBIX  MOHHBIX  ypaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMUS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakToOpoB, a TaK)Ke XapakTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS O/1 BIUSHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIICHHOTO MOJYYEHUS CEpHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJAJCHUSA CHCTEMOM 3HAaHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbId U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHMS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B MPUPOJE,
NPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUNA «MaccoBasi JIOJisl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALIUSD;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PeaklMH BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkly; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO0 IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkiuu, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh W TMPOBOAUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIAMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuu, pelieHHe
DKCIIEPUMEHTANLHBIX 3a7a4 1o Temam «Metamwtely u  «Hemeramis») ¢
coOJIr0/IeHHeM MpaBuil 0€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH 1€Jb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOTFOIATH MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHeIM O00OpyJOBaHWEM, OOpaIlleHUusT C BeEIIeCTBAaMHU B
COOTBETCTBUH C HWHCTPYKIIUSMU TIO BBITTOJHCHHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOro IMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIuio, nmepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 |
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 19 1 3
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeToabl O3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acos
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3ydeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
IIpenmer u 3HaueHue
OpraHUYECKON XUMUH, https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-102302/sostav-i-
€JICTaBJIICHUE O
MPEACTABICHH 1 strocnic-organicheskikh-veshchesty-102303/re-
MHOT000pasuy d27df276-437c-4142-9b8b-ef5195d439ba
OpPTraHUYECKUX
COCTMHEHUN
DNEKTPOHHOE CTPOEHUE
aTroma yriiepona https://www.yaklass.ru/p/himija/89-
(OCHOBHOE U klass/organicheskie-veshchestva-
.. 102302/uglevodorody-polimery-107147/re-
§) 1
BOSDYAUCHHOE 0d5¢f310-40b7-4438-bd52-0901fe563f5F
coctosiHus ). BaneHTHbIC
BO3MOYKHOCTH aTOMa
yriepoja
XUMHYECKas CBA3E B
OpraHHHCCKIX https://www.youtube.com/watch?v=A2YQRYLivp
COEINHEHUSIX. w
MexaHu3MEl |
o0Opa3oBaHUs https://www.youtube.com/watch?v=epl YIdYWF7Q
KOBAJICHTHOM CBSI3H,
CHOCOOBI pa3phIBa
cBsI3ell
Teopwust crpoenus 1 https://www.yaklass.ru/p/himija/89-

OPraHU4YeCKHUX

klass/organicheskie-veshchestva-102302/sostav-i-



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-d27df276-437c-4142-9b8b-ef5195d439ba
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-0d5ef310-40b7-4438-bd52-0901fe563f5f
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-0d5ef310-40b7-4438-bd52-0901fe563f5f
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-0d5ef310-40b7-4438-bd52-0901fe563f5f
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-0d5ef310-40b7-4438-bd52-0901fe563f5f
https://www.youtube.com/watch?v=A2YQRYLivpw
https://www.youtube.com/watch?v=A2YQRYLivpw
https://www.youtube.com/watch?v=ep1YIdYwF7Q
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97

coequHeHuii A. M.
bytneposa

stroenie-organicheskikh-veshchestv-102303/re-
8e91351d-7216-4c6a-8364-192557¢9eb97

Buasl nzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHASI.
OneKTpoHHbIE AP HEKTHI
B MOJIEKYJIax
OpraHUYECKUX
COCTMHEHUN

https://www.youtube.com/watch?v=cBjjbFogE 1

https://www.youtube.com/watch?v=VX0UY2PWov

E

https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-
reaktsiy-v-organicheskoy-himii

IIpencrasnenue o
KJIacCU(UKAIUU 1

https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-102302/sostav-i-

cucreMarn1iccKast stroenie-organicheskikh-veshchestv-102303/re-
HOMEHKJIaTypa 30594193-4827-4b12-b4dd-9fb6a2f3adc2
(IUPAC) oprannueckux
BEIIIECTB
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-
reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-
KHaCCH?HKaHHH reaktsiy-v-organicheskoy-himii
peakuuii B

OPraHU4YeCKON XUMHH

https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-
reaktsiy-v-organicheskoy-himii

CucreMatusaiiis u
00001IeHEe 3HAHUI IT0
TEME

AJIKaHEbI:
TOMOJIOTUYECKUH P,

https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-
102302/uglevodorody-polimery-107147/re-



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-8e9f351d-72f6-4c6a-8364-f92557e9eb97
https://www.youtube.com/watch?v=cBjjbFogE_I
https://www.youtube.com/watch?v=VX0UY2PWovE
https://www.youtube.com/watch?v=VX0UY2PWovE
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9

oOmras popmyina,
HOMEHKJIATypa U
U30MEpHs, FIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

945155¢2-8c11-421a-a954-6a04a94398b9

dusnyeckue u

https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-

10 XUMHUYECKUE CBOUCTBA 102302/uglevodorody-polimery-107147/re-
AIKAHOB 5213eb26-cf62-4041-8908-bf982657160c
u https://www.yaklass.ru/p/himija/89-

axXOX/ICHNC aJIKaHOB B klass/organicheskie-veshchestva-

1 npupoje. CriocoObl 102302/uglevodorody-polimery-107147/re-
MOJTYyYEHUS U 945155¢2-8c11-421a-a954-6a04a94398b9
MIPUMEHEHNE AJIKAaHOB
[ukmoankaHbl: o0IIas
opmyuna,

HOMCHKJIaTypa 1 https://foxford.ru/wiki/himiya/tsikloalkani

12 U30Mepus,
0COOEHHOCTH CTPOEHUS https://foxford.ru/wiki/himiya/himicheckie-
M XUMUYECKHX CBOMCTB, svoistva-tsikloalkanov
CIOCOOBI MOJTYYCHHUS U
MIPUMEHEHHUE
Pewenne pacu€THbIX
3a71a4 Ha ONPEICIICHUE
MOJIEKYJIAPHOMI . T

13 o https://multiurok.ru/files/alghoritm-rieshieniia-

PMYJIBT raschietnykh-zadach-na-vyvod.html
OPTraHUYEeCKOro

B€IICCTBA IT0 MaCCOBBIM
J0JIsIM aTOMOB



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-945155c2-8c11-421a-a954-6a04a94398b9
https://foxford.ru/wiki/himiya/tsikloalkani
https://foxford.ru/wiki/himiya/himicheckie-svoistva-tsikloalkanov
https://foxford.ru/wiki/himiya/himicheckie-svoistva-tsikloalkanov
https://multiurok.ru/files/alghoritm-rieshieniia-raschietnykh-zadach-na-vyvod.html
https://multiurok.ru/files/alghoritm-rieshieniia-raschietnykh-zadach-na-vyvod.html

JJICMCHTOB, BXOJAIIIUX
B €r0 COCTaB.
CucreMaTusanus u
000011IeH1E 3HAHU T10
TeME

AJNKEHBI:
TOMOJIOTUYECKUH PSI,
obmas popmyna,
HOMEHKJIATypa,
3JICKTPOHHOE U

https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-

102302/uglevodorody-polimery-107147/re-
56b2d9ce-c699-4156-9477-b64832c0997¢

14 MPOCTPAHCTBEHHOE https://foxford.ru/wiki/himiya/alkeni-
CTpOEHHE MOJIEKYIL. govolo gichegkii-rvgd-strgenie-nomenklatura-
izomeria-fizicheskie-svoistva
CrpykTypHas u 1uc-
TpaHC-U30MEpUs
AJIKEHOB
https://www.yaklass.ru/p/himija/89-
klass/organicheskie-veshchestva-
102302/uglevodorody-polimery-107147/re-
o
siHecke 56b2d9ce-c699-456-9477-b64832c0997¢
15 XUMHYECKHE CBOUCTBA
ankeHoB. [IpaBuio https://foxford.ru/wiki/himiya/alkeni-
MapKOBHUKOBA govologicheskii-ryad-stroenie-nomenklatura-
izomeria-fizicheskie-svoistva
https://www.yaklass.ru/p/himija/89-
16 CrocoOwl monyuenus u klass/organicheskie-veshchestva-
NIPUMEHEHUE ATKEHOB 102302/uglevodorody-polimery-107147/re-
4bc8cfac-2763-4a49-a880-35883e9dflec
[IpakTrueckas pabota
17 Ne 1 mo Teme

"[lony4yenue sTuiIeHa U



https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-56b2d9ce-c699-4f56-9477-b64832c0997c
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-4bc8cfac-2763-4a49-a880-35883e9df1ec
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-4bc8cfac-2763-4a49-a880-35883e9df1ec
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-4bc8cfac-2763-4a49-a880-35883e9df1ec
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-4bc8cfac-2763-4a49-a880-35883e9df1ec

U3y4EHUE €ro CBOUCTB'

18

Pemenue pacuéTHbix
3a/1a4 Ha OIpeeIICHUE
MOJIEKYJIAPHOMI
bopmybl
OpPraHUYECKOT0
BELIECTBA

https://www.youtube.com/watch?v=a7hdDTDnZ{U

19

AnKaaueHsl:
CONPSIKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIUPOBaHHEIE.
OcobeHHOCTH
3JICKTPOHHOTO
CTPOCHUS

https://www.youtube.com/watch?v={38k- pGZMo

20

XHUMHUYECKHUE CBOMCTBA
CONPSKEHHBIX TUECHOB

https://foxford.ru/wiki/himiya/kauchuk-rezina

21

CniocoOsI ToTydeHus 1
[IPUMEHEHUE
QIKaTUCHOB

https://foxford.ru/wiki/himiya/sposobi-
polyucheniya-alkadienov

22

AJKUHEL
TOMOJIOTUYECKUH PSI,
oOmras popmyina,
HOMEHKJIaTypa,
JNEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKY,
bu3nYecKue CBOMCTBA

https://foxford.ru/wiki/himiya/stroenie-
nomenklatura-i-izomeriya-alkinov

23

XUMHYECKHUE CBOMCTBA
AIIKAHOB

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-alkino



https://www.youtube.com/watch?v=a7hdDTDnZfU
https://www.youtube.com/watch?v=f38k-_pGZMo
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/sposobi-polyucheniya-alkadienov
https://foxford.ru/wiki/himiya/sposobi-polyucheniya-alkadienov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino

KauecTBenHbIe peakun

https://scienceforyou.ru/teorija-dlja-podgotovki-k-

24 . egje/kachestvennye-reakcii-na-organicheskie-
Ha TPOUHYIO CBSI3b veshhestva
75 Cnoco06b1 noyveHns u https://foxford.ru/wiki/himiya/himicheskie-
NPUMEHEHNE ATKHHOB svoystva-alkino
Pemienue 3anauy:;
26 pacu€Thl 10 YPABHEHUIO https://resh.edu.ru/subject/lesson/2448/start/
XUMHYECKON peaKkiuu
Cucremaruzanus u
27 0000I1ICHIE 3HAHUM 10
TeMe
ApeHbI:
TOMOJIOTUYECKUH PSI,
oOmras popmyina,
HOMEHKJIaTypa.
28 DNEKTPOHHOE U https://resh.edu.ru/subject/lesson/4775/conspect/
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT
OeH301a U TOyoIa, UX
bu3nYecKue CBOMCTBA
XUMHUYECKUE CBOWCTBA ) _
29 APEHOB: PEAKIIHH ?ttps://resh.edu.ru/ subject/lesson/4775/main/150521
3aMEICHHS
XuMHUYECKue CBONCTBA
ApPEHOB: PEaKIUK https://foxford.ru/wiki/himiya/gomologicheskiy-
30 MPUCOEIUHEHHS, ryad-areno
OKHCJICHHUE TOMOJIOT'OB
OeH3oma
31 Ocobennoctu https://www.yaklass.ru/p/himija/10-



https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/kachestvennye-reakcii-na-organicheskie-veshhestva
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/kachestvennye-reakcii-na-organicheskie-veshhestva
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/kachestvennye-reakcii-na-organicheskie-veshhestva
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkino
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/4775/conspect/
https://resh.edu.ru/subject/lesson/4775/main/150521/
https://resh.edu.ru/subject/lesson/4775/main/150521/
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-areno
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-areno
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891

XAMHUYECKUX CBOUCTB
cTuposa

klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880/re-e50d1927-
208a-472¢-9¢a9-551509613891

Pemenue pacuéTHbix
3a/1a4 Ha oTmpeiesieHue

https://www.youtube.com/watch?v=a7hdDTDnZ{U

MOJIEKYJIIPHOM
32

bopmyb

OPraHU4YeCKOro

BEILIECTBA

https://www.yaklass.ru/p/himija/10-

CniocoObI ToTydeHus 1 klass/uglevodorody-6579439/areny-svoistva-
33

[IPUMEHEHUE apEHOB poluchenie-i-primenenie-6912880/re-fad830cf-

95b3-4544-9597-d708677f1894

['eneTnueckas cBs3b

MEX/TY Pa3InIHBIMH https://foxford.ru/wiki/himiya/tsepochki-i-shemy-
34 S prevrascheniy-v-organicheskoy-himii

YIJIEBOAOPOIOB

Pacuérel mo

YPaBHEHUAM

XUMUYECKHUX PEaKIIHM.
35 peardt https://resh.edu.ru/subject/lesson/2448/start/

CucreMaTusanus u

00o011eHue 3HaHUH 10

TeMe

TITpupoIHbIii Ta3. https://resh.edu.ru/subject/lesson/6148/start/170461/
36 Tonyrbie HedsHbIe https://www.youtube.com/watch?v=8Hq2pfGSN9

rasbl Q

Kamennslit yroins u https://resh.edu.ru/subject/lesson/6148/start/170461/
37 IPOAYKTHI €T0

nepepadoTKu

https://www.youtube.com/watch?v=8Hg2pfGSN9
Q
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https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.youtube.com/watch?v=8Hq2pfGSN9Q
https://www.youtube.com/watch?v=8Hq2pfGSN9Q
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.youtube.com/watch?v=8Hq2pfGSN9Q
https://www.youtube.com/watch?v=8Hq2pfGSN9Q

Hed1b 1 ciocoOsI eé

https://www.yaklass.ru/p/himija/10-

nepepadoTKH. o
38 TpHveHeHne klass/uglevodoro@v-657?439/pererabotka-neft1-1-
okhrana-okruzhaiushchei-sredy-689973 1 /re-
TPOAYKTOB 52d02bf6-9af-423a-a9fb-fa09fbe835db
nepepadoTku HePTH
I'eneTnueckas cBs3b
39 MEXIY pa3IMIHBIMA https://foxford.ru/wiki/himiya/tsepochki-i-shemy-
KJIaccaMu prevrascheniy-v-organicheskoy-himii
YTJIEBOJAOPOI0B
l'anorenonpowns3BoHbIE
YIJIEBOAOPOJOB:
40 3JIEKTPOHHOE CTPOCHHUE; https://studfile.net/preview/1730814/
pEaAKLIUM 3aMEIICHUS
rajorera
JleiicTBue 1Ienouei Ha
rajoreHnpOU3BOIHbIE.
41 BsaunmonelictBue https://studfile.net/preview/1730814/
JIUTAIOTCHAIKAHOB C
MardueM M IIHHKOM
Cucremaruzanus u
T —— https://nsportal.ru/shkola/kh.imiva/librarv/ZO 16/05/
42 19/urok-obobshchenie-znaniy-po-teme-
pasjey uglevodorody-himiya-10-klass
"Yraesogoposr"
KonTtponbHas pabora
43 1o TeMe
"Vrnesonopoast"
Ipenenbhbie https://foxford.ru/wiki/himiya/stroenie-
44 OTHOATOMHBIE CIIUPTHI: klassifikatsiya-i-nomenklatura-spirtov

TOMOJIOTUYECKUH P,
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https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://studfile.net/preview/1730814/
https://studfile.net/preview/1730814/
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2016/05/19/urok-obobshchenie-znaniy-po-teme-uglevodorody-himiya-10-klass
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-spirtov

oOmras popmyina,
CTPOCHHUE MOJICKYII,
U30MepHs,
HOMEHKJIATypa,
Kiaccudukanus,
¢du3nueckue CBOMCTBA

https://resh.edu.ru/subject/lesson/4769/start/150550/

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

XUMHYECKHE CBOMCTBA

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-spirtov

45 IpeENbHbBIX
OJIHOATOMHBIX CIIUPTOB
https://www.yaklass.ru/p/himija/10-klass/spirty-
CniocoOsI ToTydeHus 1 fenoly-6580873/svoistva-poluchenie-i-
46 MIPUMEHEHHUE primenenie-nasyshchennykh-odnoatomnykh-
OJTHOATOMHBIX CITHPTOB spirtov-6579666/re-cda29b16-8632-4cab-8{97-
e7abce3934a3
[Tpocteie 2upsr:
HOMEHKJIaTypa U
47 A30MepUs, https://foxford.ru/wiki/himiya/prostye-efiry-
0COOCHHOCTH epoksidy
bu3HUECKUX U
XUMHUYECKHX CBOKCTB
MHoroaroMHbIe
CITHpPTHL: https://foxford.rw/wiki/himiya/mnogoatomnye-
spirty
43 STUJICHTJIUKOJIb U
TJIMLEPUH, UX https://foxford.ru/wiki/himiya/biologicheskie-
dsnyeckue u osobennosti-alkanolov
XUMUYECKHE CBOKCTBA
CriocoObI MoTy4eHus 1 htt_ps://foxford.m/wiki/himiva/mnogoatornnve-
49 MIPUMEHEHHUE spirty
MHOTOaTOMHBIX

https://foxford.ru/wiki/himiya/biologicheskie-
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https://foxford.ru/wiki/himiya/biologicheskie-osobennosti-alkanolov
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/biologicheskie-osobennosti-alkanolov

CIIUPTOB

osobennosti-alkanolov

DeHOI: CTpOEHUE
MOJIEKYJIbI, (PU3UUECKUe

https://www.youtube.com/watch?v=NOL6G72CSnl

S0 cBOiicTBa. TOKCHYHOCTE https://resh.edu.ru/subject/lesson/5727/start/150577/
dbenoma
https://www.youtube.com/watch?v=NOL6G72CSnl
51 XuMHYECKHE CBONCTBA
derona https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.youtube.com/watch?v=NOL6G72CSnl
5 CniocoObI ToTydeHus 1
pUMeHeHHe PeHomna https://resh.edu.ru/subject/lesson/5727/start/150577/
[IpakTuyeckas pabora
Ne 2. Pemienue
53 AKCIEPUMEHTAIbHbBIX
3a7a4 no teme "CrnupTsl
1 (heHobI"
CucreMaruzanus u
54 0000I1ICHIE 3HAHUM 10
TeMe
Anbaerupl U KETOHbI:
3JIEKTPOHHOE CTPOCHUE
KapGOHHUIIBHOI TPYIIIIBL; https://resh.edu.ru/subject/lesson/4776/start/150604/
35 TOMOJIOTHHCCKHUC PG, https://foxford.ru/wiki/himiya/gomologicheskie-
obast popmyuna, ryady-aldegidov-i-ketonov
HM30MEPUS U
HOMEHKJIaTypa
Anpaerunsl 1 KETOHBL: e e .
56 https://foxford.ru/wiki/himiya/himicheskie-

¢u3nueckre CBONCTBA,



https://foxford.ru/wiki/himiya/biologicheskie-osobennosti-alkanolov
https://www.youtube.com/watch?v=N0L6G72CSnI
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.youtube.com/watch?v=N0L6G72CSnI
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.youtube.com/watch?v=N0L6G72CSnI
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonilnyh-soedineniy

peaxiuu
IPUCOCTUHCHUS

svoystva-karbonilnyh-soedineniy

https://foxford.ru/wiki/himiya/poluchenie-i-
primenenie-aldegidov-i-ketonov

Peaxnuu okucienus u

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-kisloty-

57 KayeCTBECHHBIE pEaKLNU 6780279/metanal-i-etanal-svoistva-poluchenie-
AIIBJIETUI0B ¥ KETOHOB primenenie-6785616/re-2550bas54-2112-42fe-
8d90-f0ce3ac891el
53 Crioco0bI MoTy4eHus https://foxford.ru/wiki/himiya/poluchenie-i-
albJAETHUI0B U KETOHOB primenenie-aldegidov-i-ketonov
OIHOOCHOBHBIE
https://www.youtube.com/watch?v=0adW-3J95-k
MpeaeIbHbIE
59 KapOOHOBBIC KUCIIOTHI, https://foxford.ru/wiki/himiya/stroenie-i-
0COOEHHOCTHU CTPOEHHS nomenklatura-karbonovyh-kislot
HX MOJIEKYJ
H3omepus u https://www.youtube.com/watch?v=0adW-3J95-k
HOMEHKJIaTypa . ..
60 5 https://foxford.ru/wiki/himiya/stroenie-i-
KapOOHOBBIX KHCJIOT, X nomenklatura-karbonovyh-kislot
¢du3nueckre CBOMCTBA
XUMHYEeCKHE CBOMCTBA
https://foxford.ru/wiki/himiya/himicheskie-
ene
61 HPEACIBbHRIX svoystva-karbonovyh-kislot
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT
OCco0OEeHHOCTH CBOMCTB o o '
MYpPaBBHHO# KHCTOTEL https://foxford.ru/ w1k1/h1m1va/ himicheskie-
62 svoystva-karbonovyh-kislot
Mmuoroo0pasue
KapOOHOBBIX KHUCIIOT
63 Oco0EHHOCTH CBONCTB: https://studfile.net/preview/6064544/page:21/
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HENPEeIeTbHBIX U
apoMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnor. [Ipencrasurenu
BBICHINX KapOOHOBBIX

https://foxford.ru/wiki/himiya/poluchenie-i-
primenenie-karbonovyh-kislot

KHUCIIOT
ToHsTHE O https:// foxforq.nv w1k1./h1mlva./pr.olzvodnve—
karbonovyh-kislot-amidy-angidridy-
64 MIPOU3BOJAHBIX o
galogenangidridy
KapOOHOBBIX KHUCIIOT
https://www.youtube.com/watch?v=0adW-3J95-k
Crioco0bI nostyueHust u
65 NIPUMEHEHUE https://foxford.ru/wiki/himiya/stroenie-i-
KapOOHOBBIX KHUCIIOT nomenklatura-karbonovyh-kislot
CnoxHbie d(upsr:
TOMOJIOTUYECKHH PSI, https://resh.edu.ru/subject/lesson/5952/start/150631/
66 obmas dpopwyna, https://foxford.ru/wiki/himiya/slozhnye-efiry
A30MEPHUS U
HOMEHKJIATypa
Puzueckue n https://resh.edu.ru/subject/lesson/5952/start/150631/
67 XUMHYECKHE CBOIICTBA
3¢bupos https://foxford.ru/wiki/himiya/slozhnye-efiry
Pemenne pacu€THbIX
3ajat. no YIU)aBHeHmO https://resh.edu.ru/subject/lesson/2448/start/
68 XUMHHCCKOM peaKiii, https://www.youtube.com/watch?v=a7hdDTDnZfU

Ha OIpeieJIeHHe
MOJIEKYJIIPHOM

bopMyIIBI
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https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/2448/start/
https://www.youtube.com/watch?v=a7hdDTDnZfU

OpPraHU4eCcKOTro
BEIIIECTBA

[IpakTuueckas pabora
Ne 3. Pemienune

69 SKCHEPUMEHTAIBHBIX
3a7a4 1Mo TemMe
"KapOoHOBBIE KUCITOTHI.
Cnoxnbie 3¢upnr"
Xupsr: ctpoenne, https://foxford.ru/wiki/himiya/zhiry-i-masla
70 Qusmicckue u . https://foxford.ru/wiki/himiya/myla-sms-soli-
XHMHYECKHE CBOMCTBA karbonovyh-kislot
(ruaponus)
OcoberrocTH cBOHCTS https:/foxford.ru/wiki/himiya/zhiry-i-masla
JKUPOB, COAEPIKALIUX
71 OCTaTKU HENPEAETbHBIX https://foxford.ru/wiki/himiya/myla-sms-soli-
JKUPHBIX KUCIOT. JKuphbt karbonovyh-kislot
B IIPUPO/IE
Mpbuia Kak conu
BBICLLINX KaPOOHOBLIX https://foxford.ru/wiki/himiya/zhiry-i-masla
KHCJIOT, UX MOIOIIee
72 neiicteue. [Tonsitue o https://foxford.ru/wiki/himiya/myla-sms-soli-
CHHTETHUYECKIX karbonovyh-kislot
MOIOIIUX CPENICTBAX
(CMO)
I'eneTnueckas cBs3b
https://foxford.ru/wiki/himiya/vzaimosvyaz-
73 YHICBOAOPOAOS H uglevodorodov-i-kislorodsoderzhaschih-
KHCIOpOACOACPAKAIIX organicheskih-soedineniy
OpPTraHWYECKHUX BEIECTB
74 Pacuérsl no https://foxford.ru/wiki/himiya/raschety-po-



https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/zhiry-i-masla
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

YPaBHEHUSAM
XUMHYECKUX peaKIui

himicheskim-uravneniyam

Cucremarusaiiis u

75 000011IeHNEe 3HAHUI 10
TEME
OO0m1as xapakTepUCTHKA
YTJICBONIOB 1 https://resh.edu.ru/subject/lesson/6150/start/150687/

76 KJaccupukanus
yII€BOIOB (MOHO-, 1H-

U TIOJIMCaXapH/Ibl)
https://foxford.ru/wiki/himiya/klassfikatsiya-
stroenie-i-izomeriya-uglevodov
MoHocaxapubl:

77 duznyecKue CBOICTBA U https://foxford.ru/wiki/himiya/monosaharidy-
HAaXOXKJICHUE B IIPHPOJIC stroenie-izomeriya-svoystva
[TpuMeHeHUE TITFOKO3BI, https://www.yaklass.ru/p/himija/10-

73 ¢€ 3Ha4YcHUEC B klass/uglevody-prirodnye-soedineniia-
JKU3HEAEATECIbHOCTH 6835083/gliukoza-i-fruktoza-6835111/re-
opranuszma 551bf6ce-9739-4168-bffb-024b65839192
Jucaxapunpl: caxaposa,

MaJIbTO3a U JIAKTO34. https://foxford.ru/wiki/himiya/disaharidy-saharoza-

79 Haxoxnenue B npupoje laktoza-maltoza
U IPUMEHEHUE
JcaxapuioB
Ilommcaxaprusr: https://resh.edu.ru/subject/lesson/5413/start/150714/
CTpPOEHHUE

80| vaxpomonexym, https://foxford.ru/wiki/himiya/polisaharidy-

dusnueckue u

krahmal-tsellyuloza



https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva
https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

TTonsaTue 00

https://foxford.ru/wiki/himiya/ponyatie-ob-

81 HACKYCCTBEHHBIX ) . . )
y iskusstvennyh-i-sinteticheskih-voloknah
BOJIOKHAX
Pemenue pacueTHbIx
3aj71a4 Ha OMpeIeJICHUE o
T — https://nsportal.ru/shkola/khimiya/library/2013/11/
82 POLYK 10/reshenie-raschetnykh-zadach-tipa-opredelenie-
€aKIUU OT
peaxi vykhoda-produkta
TEOPETUUYECKHU
BO3MOKHOTI'O
CucreMaTusanus u
83 00001IeHEe 3HAHUI IT0
pasneny
KontposbHas padota
10 TEME
84 "Kucnoponconepxaniue
OPraHUYeCKUE
coequuenus"
AMUHEL:
K1accuuKarms, https://foxford.ru/wiki/himiya/aminy-anilin
CTPOEHUE MOJIEKYJI, o o )
https://foxford.ru/wiki/himiya/himicheskie-
85 oOmras popmyina, ;
svoystva-amino
U30MEPHUS,
HOMEHKJIaTypa 1
¢du3nueckre CBOMCTBA
26 XUMHYECKHE CBOMCTBA https://foxford.ru/wiki/himiya/himicheskie-
anmudaTuuecKux aMHHOB svoystva-aminov
87 AHWIMH: CTpOEHUE https://foxford.ru/wiki/himiya/himicheskie-



https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-opredelenie-vykhoda-produkta
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-opredelenie-vykhoda-produkta
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-opredelenie-vykhoda-produkta
https://foxford.ru/wiki/himiya/aminy-anilin
https://foxford.ru/wiki/himiya/himicheskie-svoystva-amino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-amino
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov

aHWINHA, 0COOEHHOCTH
XUMHUYECKUX CBOUCTB
aHWJINHA

svoystva-aminov

CriocoObI nostyueHust u

https://foxford.ru/wiki/himiya/poluchenie-i-

88 IIPUMEHEHHE . . .
primenenie-aminov
anmn(aTHIecKux aMHHOB
AMUHOKHCIIOTBHI:
HOMCHKJIaTypa 1 https://foxford.ru/wiki/himiya/stroenie-

29 uzomepus, hu3nuecKue klassifikatsiya-i-nomenklatura-aminokislot
csofictBa. OTAEbHbIE https://resh.edu.ru/subject/lesson/4743/start/150742/
MPEACTaBUTENM O~
AMUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX https://foxford.ru/wiki/himiya/stroenie-
GHOTOIMYECKOE klassifikatsiya-i-nomenklatura-aminokislot

90
3HA4YCHHUC https://resh.edu.ru/subject/lesson/4743/start/15074
aMHUHOKUCIIOT. CUHTE3 U 2/

TUIPOJIN3 NIENTUI0B
benku kak npupogHbIe https://foxford.ru/wiki/himiya/himicheskie-

91 OJIMMEPBL; CTPYKTYPHI svoystva-aminokislot
OEJIKOB
XHUMHUYECKHUE CBOMCTBA e S .

92 https://foxford.ru/wiki/himiya/peptidy-i-belki
OEJIKOB
A3oTcoaepkaiine
reTePOIUKINYECKHE

93 COCINHEHUS. https://resh.edu.ru/subject/lesson/6296/conspect/2
Hykneunossie 12588/

KHUCJIOTBL: COCTaB,
CTpOCHHE U



https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminov
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://foxford.ru/wiki/himiya/stroenie-klassifikatsiya-i-nomenklatura-aminokislot
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminokislot
https://foxford.ru/wiki/himiya/peptidy-i-belki
https://resh.edu.ru/subject/lesson/6296/conspect/212588/
https://resh.edu.ru/subject/lesson/6296/conspect/212588/

Ouonoruyeckas poib

94

[IpakTrueckas pabota
No 4. Peuienue
AKCIIEPUMEHTAITLHBIX
3a/1a4 1o Teme
"A3oTcoaepkaiue
OpraHHyecKue
coenuueHus"”

95

[IpakTuueckas pabora
Ne 5. Pemienue
3KCH€pI/IMeHTaJIBHBIX
3a7a4 10 TeME
"Pacno3HaBanue
OpPTraHUYECKUX
coequHEHUH"

96

KonTtponbHas pabora
10 TEME
"A30TcoaepKalme
OpTraHUYECKHE
coenuHeHus"

97

OCHOBHBIE TTOHATHUSI
XUMUH
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUN U METObI
X CUHTE3a —
noJIMMepu3anus u
MMOJIMKOH IEH CAIHS

https://foxford.ru/wiki/himiya/vysokomolekulyarn
ye-soedineniya

98

ITnmacTmacchl.
Yrunuzanus u

https://nagrev-24.ru/blog/pererabotka-plastmass-
etapy-osobennosti-oborudovanie/



https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://nagrev-24.ru/blog/pererabotka-plastmass-etapy-osobennosti-oborudovanie/
https://nagrev-24.ru/blog/pererabotka-plastmass-etapy-osobennosti-oborudovanie/

nepepaboTKa IIacTuka

99

DIJIaCTOMEDPBHI:
HaTypaJbHbII
CUHTETUYECKHE
Kayuyyku. Pe3una

https://foxford.ru/wiki/himiya/kauchuk-rezina

100

Bonokna:
HaTypaJIbHBIC,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITonumepsl
CIIELUAIILHOTO
Ha3HAYCHUS

https://foxford.ru/wiki/himiya/ponyatie-ob-
iskusstvennyh-i-sinteticheskih-voloknah

101

[IpakTuueckas pabora
Ne 6. Pemienue
3KCH€pI/IMeHTaJIBHBIX
3aJ1a4 I10 TEME
"Pacno3HaBanue
IIACTMAacC 1 BOJIOKOH"

102

O6006menue u
cucreMaru3anus
M3yYEHHOTO MaTepuaia
1o TeMe
"BricokOMONEKYApHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102



https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI
3neMeHT. YI30Tombl

CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YUCIIA

Knaccudukanus XuMU4ecKux 3J1€MEHTOB (s-,
p-, d-, f-3emenThI)

Pacnpenenenue 51eKTPOHOB 1O aTOMHBIM
opOuTamsIM

DNEeKTPOHHBIE KOH(UTYpAIIUU aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSTHHUH

DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

[lepuoanueckuii 3akoH u [leproanueckas
cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1.
Menpeneesa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOCHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTHIX U CJIOKHBIX BEIIECTB MO IPYIIaM U
nepuogam

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110




TEMEC

10

Bunsl xumnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoeKkyispHbie
B3aUMOICUCTBHS

11

BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[TonsiTHE O AUCIIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPaAxX

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIILECHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0OsI BeIpaXKeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponsHas padora no Temam "Ctpoenue
aroMa. [lepuoauueckuii 3aKOH 1
[Tepunonnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOrooOpasue BemniecTn"

21

Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHUYECKOW M OPraHNYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U NPEBPAICHUs] SHEPTUU MPU
XUMHYECKHX PEaKIMIX

22

TennoBble 3¢ (EeKTh XUMUYECKUX PEaKIuil.
Tepmoxummuyeckne ypaBHEHHS

23

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PAKTOPOB.
Kartanu3 u karanuzatopsl

25

['oMoreHHbI€ U TeTepOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"Brnustaue pa3nudHbIX GaKTOpPOB HA
MOJI0KEHUE XUMHYECKOTO PaBHOBECHS "

29

OnekTponuTrdeckas auccounarus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconuanu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'mpaponus coneit. Peakiuu, mpoTtekaronye B
pacTBopax dJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XUMUYECKUE peakIuy B pacTBOpaxX
3JIEKTPOIUTOB"
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxuenme oKUCIuTeNnu u
BOCCTAaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

15 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemenue 3a1ay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3auyHbIX TUIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtposbHas pabota mo teme "XuMudeckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKuX 3eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

A1 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)




Bognopon: nomyuenue, pusndeckue u

42 XHMHYECKHE CBOMCTBA. [ mapu bl
lanmorensl: HAXOXKIEHNUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs], PU3NIECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxknenmume

44 KHUCJIOPOJCOAEPIKAIINE COSTUHEHUS
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 MoJy4eHus rasioreHoB. [I[pumenenne
rajJJOreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢u3nueckre U XuMHYecKkre cBoicTBa. O30H.
[TpumeHeHne KUCIopoia U 030Ha

48 Oxcuapl 1 NEPOKCUBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaXOKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

5 Kucnoponacoaepkamiue coeIMHEHUS CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI

53 [IpakTuueckas padora Ne 5. Perenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NOJy4YeHHUs1, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55 Kucnoponconepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCIMHEHUH.
AB3OTHBIC yIOOpEeHHS
docdop: HaAXOKAECHUE B IPUPOJE, CIOCOOBI

57 NOJy4YeHHUs1, PU3NUECKUE U XUMUUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue ¢pocdopa u ero coeMHEHUH.
®docdopHbie y1oOpeHust
[IpakTuueckas padora Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T 1
docdop u ux coequHeHUs"
VYrnepoa: HaxoXIeHUe B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE

6 Oxkcua yraepona(ll), 03<c1/m yraepona(IVv),
yroJibHas KUCIIOTa U €€ CONH

63 Pemenue 3a1ay pa3nuyHbIX TUIIOB
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NIECKHE U XUMHUICCKHE
CBOMCTBa

65 Oxkcua kpemausi(IV), kpemHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 CrekJ10, €ro noixy4eHue, BUIbl CTEKIa

67 Pemenue 3aga4 pa3auyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 KoHntponbnas padota mo teme "Hemerammsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue MmetaiioB B [lepuoanyeckoit

71 CHUCTEME XUMMUYECKUX AJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI04Y€K aTOMOB METaJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY M TEXHUKE

73 Cnnasel MeTaiioB. Koppo3ust meTamioB

74 Pewienue 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMUYECKUI PSIJT HANIPSIKEHU N

75 MeTauioB. OOIIHe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucThKa MeTamuioB [A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue 1 XuMHU4eCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mas xapakrepuctuka MmeTayuioB I1A-

rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHX dJIEMEHTOB. Maruuu u

KaJIBIIMIA: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

JXéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

79

AOMUHUN: TTOJTy4eHHUE, PU3HIECKUE 1
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmMdoTepHbIE CBOMCTBA OKCHUIA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aZia4q Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
"MeTaisl TIIaBHBIX OArpyHn”

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpym (b-rpyrmm)
[leproanyueckoil CUCTEMbI XUMHUYECKHX
9JIEMEHTOB

84

du3nYecKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €r0 COeAMHEHUM, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBa

86

®dusnuecKkue ¥ XUMUUECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckre U XUMUYECKHAE CBOMCTBA MEeOU U




€€ COCIMHEHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA [IMHKA

88 U €r0 COEAMHEHU, NX IPUMEHEHHUE.
I'mapokcokommiekcsl HUHKA
[Ipaktuueckas padota Ne 8. Pemenue

89 SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
"Mertauibl TOOOYHBIX TTOArpyIIT"

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

91 O060011eHNEe ¥ CUCTeMAaTU3aI U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHas pabora mo teme "Metasmibr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pa3Butus yenosedecTsa. [loHsTHE O
Hay4HBIX METOJIaX UCCIIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbliieHHbIE CTIOCOOBI MOTYYESHHUS
Ba)XKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

08 Xnumug umy. Posias xumuu B o0ecrieueHnun
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTENLCTBE. BakHelue

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHaIbl
101 XUMHUS B CEJIBCKOM XO3SICTBE. 1
Opranudeckne U MUHEpAIbHBIE YI00peHUs
102 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10O 102

I[TPOIT'PAMME




YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPHAJIBI 1151 YAEHUKA

["a6puensu O.C., Octpoymos N.I'., [Tonomapes C.1O. Xumus. 10 kmacc. YueOHUK.
Yrny6neHnsiii ypoBeHs, "U3narensctBo "[IpocBenienue.

C.A. Ily3akos, H.B. Mamnauna, B.A. [TonkoB Xumust 11 kiacc yrimyOGiaeHHBIH YPOBEHb
"UznarensctBO "[IpocBenienue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C. I'abpuensn, I'.I". JIsicoBa «Xumusi Meroauueckoe mocooue — 6a30BbIil ypOBEHBY - M.:
Hpoda 2022 rog.

2. O.C. T'abpuensn, N.I'. OctpoymoB, «O011ast XUMHsI B TECTaX, 3a/1adaxX, ynpakHeHUs X. 11
kiace» — M.: Jlpocda, 2023 rog.

3. O.C. I'abpuensn, [1.H. bepe3kun, A.A. YmakoBa «Xumus 11 knace: KonTpoiasHbIe 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C. TI'abpuensn, I'.T". JIsicoBa, A.I'. Beaenckas «Xumus 11 knacc: HactonpHas kaura mist
yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. 0.C. I'abpuensn, I'.I". JIeicoBa, A.I'. Beaenckas «Xumus 11 knacc: HactonpHas kHUTA 118
yuurtens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C. I'abpuensn, [1.B. Pemeros, .I'. OcTtpoyMoBa «3amauu o XUMHUH U CITOCOOBI X
pemenus» - M.: «Zlpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 knace noypounsle miansl o yueonuky O.C. I'abpuensna, I'.I'.
JIbicoBoi» - Bonrorpaay» Yuurtens 2018rog.

8. M.A. Ps6oBa, Y.JO. Hesckas, P.B. JIunko «Tectel mo xumuu 11 kiaace», - M.: Dk3aMeH,
2019r.

9.0.C. T'abpuensn, U.I'. OctpoymoB «XuMHUYECKU SKcTiepuMeHT B mikoje 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera « Xumus» U cailT Ui yuutens «5 uay Ha ypoK XUMHUID)
http://him. Iseptember.ru Enunas konnekuust LIOP: [IpenmerHas kKoseKkuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCTICPUMEHTBI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBarenbHOr0 mopraita

http://www alhimik.ru Bcepoccuiickas onmummnuaaa mKoILHUKOB MO XUMUHU
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YUYEOHUK JJIsl CPETHEN TITKOJTBI
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