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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma Mo XMMUU Ha YPOBHE CpeHEro 001ero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «0O6
obpazoBanuu B Poccwuiickoii denepanumy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
benepanbHO o0Opa3oBaTenbHOI IpOrpaMMbl CpPEIHEro o011ero
oopazoBarusi(POIl COO), npeacraBneHHpix B deneparbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM cTangapre COO, c¢ yuérom Konmenmuu mnpenogaBanus
yueOHoro mnpenMera «XuMHs» B oOpa3oBaTeNbHBIX opranuszanusx Poccuiickoit
denepanuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnONOKeHH «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAaydyHOTO oOpa3oBaHusi yyamuxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanudyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouiabHOr0 OOy4YeHus, MpPHU3BaHO OOECeYuTh OOIIe00pa3oBaTEIbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
ajlanTaiy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM U3HHU B COLIUYME, a TAKKE IS
POJOJDKEHUS O00y4YeHUs B OpraHu3auusax NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJIAETCS OJJHON U3 IPUOPUTETHBIX JUCLMILINH.

B mnporpamme no XMMHM Ha3HAauY€HUE MpeaMeTa «XUMUS» IOIy4daeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUM €  OCHOBOIOJIArarOIIMMHU
nonoxkeausiMu ®I'OC COO o B3anMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepKaHusl,
pe3ysnbTaToB OOydeHHs] M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUETENBCTBOM TOMY SBJISIFOTCS CJIEIYIOLIME BBIIOIHSIEMBIE MTPOrPaMMON IO
XUMUU QYHKIIUN:

e HMH(POPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpod oOecreynuBaer
MOJIy4YeHUE MPEACTABICHHUS O IENsIX, COACp’KaHWHU, OOIel CcTpaTeruu
oOyueHus1, BOCIUTAHUS U PAa3BUTHsI O0yUaIOIUXCS CPEACTBAMH MPEaMETa,
M3Yy4aeMOro B paMKaxX KOHKPETHOTrO MpoduIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1yCMaTpPUBAET
onpeeieHne: MNPUHIIMIIOB CTPYKTYPUPOBAHUSA U MOCIEI0BATEILHOCTH
M3Yy4YeHUs Y4eOHOro MmaTepuaya, KOJIWYECTBEHHBIX M KAaUECTBEHHBIX €ro
XapaKTePUCTHK; MOAXOA0B K (OPMHUPOBAHHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKM 00pa3oBaTeNIbHbIX JOCTHKEHHH OO0yd4arouuxcs B
paMKax HWTOTrOBOM arrectauid B (GOpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aME€Ha M0 XUMHUHU.

[Tporpamma asist yrmyOIEHHOTO U3yUEHUS! XUMUU:



e YCTaHABIMBAE€T MHBAPUAHTHOE MPEIMETHOE COJIep)KaHHe, 00s3aTelIbHOE
JUIST W3Y4YeHUsl B paMKax OTACNbHbIX Mpoduiieid, mnpeaycMaTpuBacT
pacupeneneHue W CTPYKTYpUpPOBaHHE €ro M0 KjaccaMm, OCHOBHBIM
COJIEp>KaTEIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e J1a€T MPUMEPHOE pacHpelesieHHe y4yeOHOro BPEMEHH, PEKOMEHIIYeMOIo
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e TIpeajaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh H3YYEHHs] yueOHOTro
MaTepraiia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e JTa€T METOJMWYECKYI0 MHTEPIPETALMIO LENeH U 3a/1ad U3y4YeHHs MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmero o00pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTATOB OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
MpOrpaMMBbl CpeaHero o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATENbHBIX  JCHCTBUIM  00ydaromerocs MO OCBOCHHUIO
CoJIep KaHMs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B IpOrpamMMme MO XMUMHUH IMPEayCMOTpEHa
IPEEMCTBEHHOCTh € OOYYEHMEM XUMUUM Ha YPOBHE OCHOBHOIO OOUIETO
oOpa3zoBaHus. 3a TMpeaenaMd yCTAaHOBJIICHHOW TMPOTpaMMON 10  XHUMHUH
00s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIIONICH COJEp KaHMs y4eOHOTO MmpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIOIICH,
KOTOpasi AOJKHA OMPENESAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaubHbIMH monoxeHusmu PIOC COO o
HA3HAYCHUHU TIPEAMETOB 0a30BOr0 M YIIIYOJEHHOTO YpOBHEW B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHHUsI Ha ypOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHUsI HampaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TalnoM  MOJYyYEHUS  XUMHUYECKOTO
oOpazoBaHHMsI B paMKaxX W3yYCHHs] CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIUCUUILIMH B By3aX M OpPraHU3aIUsX CPeIHEro mpodeccHoHanIbHOTO
oOpazoBanus. B »Toil CBsA3M u3yueHHe MpeameTa «XUMHUS» OPUESHTHPOBAHO
MPEUMYIIECTBEHHO HA  paclidpeHue U yriayOJieHHWEe TEOPETHUUECKOW U
MPAKTUYECKON MOJATOTOBKM OOYYArOMIMXCs, BEIOPABIIMX ONpEeAeTEHHbIN Mpopuib
oOy4yeHus1, B TOM YHUCJIE C IEPCIEKTUBON MOCIEAYIOLUIET0 NOMYyYEHUS! XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccuonanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk MIaHUPYEMBIM PE3yJibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTEIPHOW TPOTPAMMBI CPETHETO OOIIero 00pa3oBaHUS
u3ydeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TaKkKe Ha pelIeHue 3ajady



BOCIIMUTAHUS U COLMAJIBHOIO Pa3BUTHUS OOydaroluxcs, Ha (OPMUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHIN pallMoHATM3alNN y4eOHOTO Tpyla U
O00O0OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBngomuMy npeaMera «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO H3yuYeHUs
ABIAIOTCA YriIyOnéHHele Kypchl — «Opranmyeckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeaeneHun noaxoaoB K 0TOOpY U CTPYKTYpHOU
OpraHu3allid COJEp>KaHUS 3TUX KYpCOB B NpOrpaMMme MO XHUMHUU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro u yriryOiaEHHOTO
YPOBHEHN U3YUYEHHUSI IIPEIMETA.

OcHoBy cozaepxxaHusg KypcoB «Opranudeckas xumus» #u «OO0mas u
HEOpPraHUYeCKass XUMHUS» COCTaBISIeT COBOKYIMHOCTb NPEIMETHBIX 3HAaHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHs MpeaMera. JTa CUcTeMa
3HAHUM MOJy4aeT ONpeNeEHHOE TEOPEeTHUECKOE [ONOJHEHUE, MO3BOJISIONIEEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIINUNA 00BEM  (PaKTOIOTUYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YEHMs IpeaMeTra oOecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOIO YBEIMUYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBAaX MX COEIMHEHUU HA OCHOBE PACIIMPEHUS W YIIIyOJICHUS
MPEACTABICHUM O CTPOEHUHU BEIECTBA, XMMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsI PEAKIINI, pAaCCMAaTPUBAEMBIX C TOUYKH 3PCHHSI XUMUYECKOW KMHETUKU
M TEepMOJUHAMUKHU. M3ydeHue mnepuoandeckoro 3akoHa u llepuonnueckoi
CUCTEMbl ~ XMMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEICTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKas CBS3b
OOBSACHAETCS ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa3oBaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUs] MEeXaHU3MOB e€¢ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHHMEM  MpEACTaBIEHUH 00
AIEKTPOXUMHUYECKUX TMpoOIeccax U 3JIEKTPOIU3E PACILUIABOB U PACTBOPOB BEUIECTB.
B kypce opraHmyeckod XMMHUU TNPHU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHHH ynemnsieTcs: oco00e BHUMaHKUE BOMPOcaM 00 IIEKTPOHHBIX dddexTax,
O B3aMMHOM BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COAEpXKaHUE KypcOB XHMHHU
yIayOJNE€HHOTO YPOBHS M3YUYEHUS JJIsI KJIACCOB ONpPEAeEHHOro npodus (TJ1aBHbIM
oOpazoM Ha HUX CTPYKTYpy M XapakTep JONOJHEHUN K oOiiel cucreme
IpEeIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHE CMEXHBIC peaMeTsl. Tak, Hampumep,
B COJICpKaHUU TpeaMeTa JJisi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60mbI1oe
3HaueHUEe OYIyT MMETh AJIEeMEHThl yueOHOTo MmaTepuana no odmed xumuu. [Ipu
U3YYEHUU IMpeAMeTa B JIAHHOM CJIy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHCHUS



MacCchl M HHEPIHM, 3aKOHbI TEPMOJAMHAMHUKH, SJIEKTPOJIN3a, MNPEACTABICHUSA O
CTPOECHHUU BEILECTB U APYTOE.

B TO e BpemMs B colaepkKaHUM TMpeAMeTa MJId KIAaCCOB XUMHUKO-
Oounonornyeckoro npoduiasi OOIBIIMA YACTbHBIA BeC OyIeT MMETh OpPraHHYeCKas
xumusi. B 3TOM cimydae  mpepocTaBisieTcsl  BO3MOXKHOCTH — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJOTUYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K TIPUMEPY, TaKHe
CTPYKTYpPHBbICE KOMIIOHEHTBI, KaK JIMNUAbI, OEJKW, VYIIEBOAbl, HYKIECHHOBBIC
KUCJIOTBL U apyrue. [Ipy 3ToM 3HAaHUS O COCTaBe M CBOWMCTBAX IIPEICTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIYKaT OCHOBOM IJIsi M3YyYEHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opmupoBaHHs OCHOB HAy4yHOTO MHUPOBO33PEHUS, OCBOEHUS
OOlIIEHAYYHBIX METOJIOB MTO3HAHUS U OIBITa MPAKTUYECKOTO MPUMEHEHHUSI HAYIHbBIX
3HAHUM M3y4YeHHe NpeaMera «XHUMHUsS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3SIX C Y4YCOHBIMU TIpeAMETAaMH, BXOJSAIIMMH B COCTaB
npeaIMeTHBIX obOnactelt «EcTecTBeHHO-Hay4yHBIE NIpeaMeThl», «Martematuka u
uHpopmaTrka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenuun y4yeOHOro mnpeaMera «XUMUS» Ha YIIIYOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO W CpeAHEro o0miero oopaszoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii ePBOCTENICHHON 3HAYUMOCTH SIBIISICTCS (POPMHUPOBAHUE OCHOB
HAyKW XUMHUM Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
JIEATEIIbBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTyphl. Pemenune
TOM 3a7auv Ha YIIYyOJNEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Npeanoiaraet
pean3alMI0 TAKUX LIEJIEH, KaK:

e (opMmupoBaHHE TPEACTABICHUN: O MAaTEepHAIbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBIICHUM MTPUPOJIbI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B obOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHS  YEJIOBEYECTBA: B  pEUIEHUH  MpoOJemM
AKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JJaHUHA HOBBIX MaTE€PUAJIOB, HOBBIX HICTOYHUKOB SHEPIUH, B
o0ecIieueHnr PalMOHAIBLHOTO TMPUPOJIOTIONB30BaHus, B (HOPMUPOBAHUU
MHPOBO33pEHUs U OOIIEH KyIbTYphl YEIOBEKa, a TAKKE DKOJIOTMYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM CpPEJIE;

e OCBOCHME CHUCTEMbl 3HAHMHM, JIEKAUIUX B OCHOBE XHWMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHIaMEHTAIbHBIX
NOHATUN, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOEGHHMU BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJISIPHOM, O  TEpPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEAKIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMaxX, 00 00X
Hay4YHBIX PUHIIMIIAX XUMHUYECKOTO ITPOU3BOJICTBA;

dhopmupoBaHue y 00yyJarommuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUH JUIsI OOBSICHEHHS
KIIFOUEBBIX HMJICH M TPOOJEeM COBPEMEHHOM XHMMHH, JISI OOBSICHCHUS U
MPOTHO3UPOBAHHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY;
IPAMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX ¢ XUMHEH, ITPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C IMO3MIIUH SKOJIOTHYECKOM 0€30MacHOCTH MOCICIACTBHI
OBITOBOM U TMPOU3BOJCTBEHHOW JEATECIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJACTBOM, UCIIOJIb30BaHUEM U  MepepabOTKON
BEIIECTB;

yrayOjieHne  TPEACTABICHHM O  HAy4YHBIX  METOJaX  IMO3HaHUS,
HEOOXOJIUMBIX [IJI1 MPHOOPETEHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSACHEHHUS XHWMHYCCKHX SBJICHHHM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKOU NEATEIBHOCTH U MOBCEHEBHOMN KU3HU.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIUI LEI0CTHOW CHCTEMBI CpPEeIHEro oO0IIero oOpa3oBaHMsI NMPU U3YyUYEHUU
npeaMera «XUMHSD» Ha  YyIIyOJNEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B IIO3HABACMOCTH SIBJICHUH TIPHUPOJIHI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B 0O0JIACTU TEOPETHUYECKUX U
NPUKJIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I11eUeJIOBEYECKUX IICHHOCTEH;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CrocoOHOCTEeM o0yuaronmxcs, (QopMHpPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCJIOBHIO YCTIEITHOM MPO(ECCUOHATHFHON U 00IIECTBEHHOU JCSITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

(dbopMHpOBaHHE YMEHUH W HABBIKOB Pa3yMHOT'O IPHUPOIOTIOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECCKON KYJIbTYpPhI, TPUOOPETECHUE OMBITA OOIIECTBEHHO-
[IOJIE3HOM DKOJIOTUYECKOM AEATENbHOCTH.

OO611iee YyuCI0 4acoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE cpeaHero oodiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

OPTAHNYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMHMU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XUMHUHU, NPEACTABIECHUE O
MHOT000pa31H OPraHUuYECKIX COCTUHEHUIA.

DJIEKTPOHHOE CTPOEHUE aToMa YriepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHMSIX. Tumbl THOpUIM3ALMH ATOMHBIX OpOuTanel
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBSI3M (OOMEHHBIN U JIOHOPHO-
aKuenTopHblid). Tumbl TepeKkpbIBaHUS AaTOMHBIX OpOWTaleld, G- MU M-CBA3M.
OpnunHapHasi, 1BOIHAs W TpoWHasi cBsi3b. CrOCOOBI pa3phiBa CBSI3€M B MOJIEKYJaxX
opranudeckux BemiecTB. [loHsiTue O CBOOOJHOM pajukane, Hykieoduiae Hu
aneKTpodue.

Teopus cTpoeHuss opraHuyeckux coeauHeHud A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekynspHble U CTPYKTypHble  (DOPMYIIbI.
CrpykTypHble (GOpMyibl pa3IuYHBIX BUIOB: Ppa3BEpPHYTas, COKpalIEHHas,
ckenetHas. M3omepus. Buabl n30Mepuu: CTPyKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(HEKTH B MOJEKYJaX OPraHUYECKUX COCTUHEHUHN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupuUKalMK oOpraHuyeckux BemiecTB. [loHarue o
byHkuroHanbHOM rpymnme. 'omosnorus. 'omonoruueckue psanpl. CucremMaruyeckast
HOMeHKJIaTypa opranuwdeckux coemuHennid (IUPAC) m TpuBmanpHBIC Ha3BaHUS
OTZEJIBHBIX IIPEACTABUTEIICH.

OcobeHHOCTH M KiIaccUPUKALUs OpraHndeckux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYECHHUS BELIECTB M HX IMPEBPALICHUN:
O3HAKOMJICHHME C 00pa3laMyd OpPraHUYeCKHX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, ONBITBl MO IPEBPALICHUIO OPraHUYECKUX BEIIECTB IPHU HATPEBAHUU
(ru1aBiieHue, OOYIJIMBaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJIENEH MOJIEKYI
OpPraHWYECKUX BELIECTB.

YrieBoaopoasl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, oOmias popMyiia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3anmsi aTOMHBIX opOuTaneil yriepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
AJIKaHOB.



XHWMHUYECKUE CBOMCTBA QJKAaHOB: PEAKUHUH 3aMELICHUs, H30MEPHU3aluH,
JETUAPUPOBaHUs, IUKIN3ANKU, TMPOJIN3a, KPEKUHra, ropenus. [IpencraBienue o
MEXaHU3ME PEaKINil paJuKaTIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHus: U MPUMEHEHHNE aJTKaHOB.

[Muknoankanel. O0mias dopmyna, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUKJIONPONAH, LUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) LUKIOAIKaHOB. CrocoObl MOMy4YeHHs U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonoruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIIATYpA.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOIEKY] alKeHOB, Sp*-
ruOpuau3annsi aTOMHBIX OopOuTaned yriepona, - U m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckre CBONCTBA aJKEHOB.
XUMHUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMEUICHUS B O-IIOJIOKECHHE
IIpU JIBOMHOMN CBA3M, IOJUMEPHU3ALUMU U OKucieHus. lIpaBuino MapkoBHUKOBA.
KauecTBeHHBIE peakluy Ha JABOWHYIO CBsI3b. CIOCOOBI MOJYyYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccudukanus aakaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
COIPSIKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonmumepuzanus
COTNPsKEHHBIX TUEHOB. CrOcOObI MOTy4YeHHS U TPUMEHEHUE aJIKaIUueHOB.

Anxunbl. 'oMOJI0rHUecKuil psii aIKMHOB, 001ast popmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuau3anus aTOMHbIX opOuTaneil yriepona. @u3nyeckre CBOIMCTBA aJKUHOB.
XHWMHUYECKHME  CBOWCTBA:  pEaKUMM  NPUCOCIWHEHHUSA, JUMEpU3alud U
TPUMEPHU3ALNHU, OKUCICHHS. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIIMX KOHLEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBbIE peakluu Ha TPOMHYIO cBsI3b. CIIOCOOBI MOJTy4YeHUs
Y IIPUMEHEHUE AJKUHOB.

ApomaThueckue yrieBoJopoasl (apeHsl). ['omosoruyeckuii psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOeHHE MOJIeKylIbl OeH3oma. Ddusndyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKuy 3aMeUIeHHs] B OEH30JbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaJuKalle, PEaKUWH NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTENIEH B
OCH30JbHOM KOJIbLIE Ha TMPUMEpPE AaIKUJIbHBIX PAIUKAIOB, KapOOKCUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbBI, aTOMOB rajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB ctupoia. [lonumepuzanus ctupona. CrocoObl moayyeHus u
MPUMEHEHUE apOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. Ilomyraeie HedTsaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHwue.
KameHHBIN yrosib U MPOAYKTHI €ro nepepadotku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHI (TEPMHUUECKHUH, KaTaTUTHYECKHM), PUPOPMUHT, MHUPOIIU3.
[IponykTel nepepaboTku HEDTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPOIOB.

DJEKTPOHHOE CTPOEHUE TaIOTEHIPOM3BOIHBIX YIJIEBOJAOPOIOB. Peakiuun
3aMEILICHUs] TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIIy, IHAHOTPYIILY,
amuHOorpynmy. JleiicTBMe Ha TraJOreHMpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa miénoun. B3aumonelcTBrUe IUTaqoreHalKaHOB C MarHHUEM U IIMHKOM.
[Tonsitue 0 METaJIJIOOPraHU4YECKUX COCIMHEHMUSIX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YIIEBOAOPOJOB B OBITY, TEXHHKE M TMpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANbHBIE METOABbl H3YYCHHsI BEIIECTB M MX MPEBpallleHU:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpPOJOB Pa3MYHBIX KJaccoB (0OeciBedyMBaHUE OpPOMHOW WU
MOJIHOW BOJBI, pacTBOpa IepMaHTraHaTa KaJus, B3aWMOJCHCTBHE alleTUJIeHa C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHApYyKCHHE
yriaepoAa M BOJOpPOJAa B OPraHMYECKHX BEIIECTBAX, IOJIyYCHHE OSTUIICHA U
U3y4YE€HHUE €ro CBOMCTB, O3HaKomileHue ¢ Kosuiekuusamu «Hedte» u «Yromwy, ¢
oOpa3llaMM IUIaCTMAacC, KaydyyKOB M PpPE3UHBI, MOJEIMPOBAHUE MOJEKYII
YIIIEBOIOPOAOB U TaJOTEHIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconepxaiiue opranudeckue coeJuHeHMs.

[IpenensHble oxHOaTOMHbIE COUPThl. CTpoeHHE MOJIEKYyNn (Ha HpuMepe
MeTaHoja W 3TaHoya). ['omonormyeckuit psg, oOmias Qopmyna, uzomepus,
HOMEHKJIaTypa U  Kkjaccudukamus. Dusmdeckne CBOHCTBA  MPEICIBbHBIX
OJTHOATOMHBIX CIHUPTOB. BOAOpOIHBIE CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
XYWMUYECKHE CBOMCTBA: peaklUMUU 3aMelleHus, JAEeTUApaTalid, OKHUCICHHUS,
B3aMMOJICHICTBE C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauecTtBeHHas peakuys Ha OAHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHONA U METaHoJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIHPTOB.

[Ipocthie adupsl, HOMEeHKIaTypa U n3oMmepusa. OCOOEHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroaToMHbl€ CHUPTHI — ATWICHIJIMKOIb W TIHLEpUH. Duznueckue u
XUMHYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHMs, B3aUMOJICHCTBUE C OPTraHMYEeCKUMU
U HEOPraHMYECKHMHU KHCIOTaMM, KaueCTBEHHAs pEakius Ha MHOT0aTOMHbIE
cnuptel. [IpencraBieHne o MexXxaHU3ME PEAKIUM HYKICO(DUIBLHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MONyYeHUS U TNPUMEHEHHUE
MHOTOATOMHBIX CIIUPTOB.

®enon. CrpoeHHe MOJEKYNbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O0eH30abHOTO sypa. Puzmdeckue cBoiicTBa (geHona. OCOOCHHOCTH XUMHYECKHUX



cBOMCTB (enona. KayecTBeHHble peaknuu Ha ¢eHosn. TokcudHOCTh ¢eHoa.
CrniocoObl ostydenus ¥ npuMenenue gerona. GenondopmanbaeruaHas cModa.

KapOoHusbHbIE COSTUHEHUS — aJIbJACTU]IB U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynnbl. ['OMoOJoruuecKkue psjibl ajlbJIEeTU0B U KETOHOB, OOIIas
dbopmyrna, uzoMepuss ¥ HOMEHKJIaTypa. (DU3HUECKHUE CBOWCTBA aJIbJICTUIOB U
KEeTOHOB. XMMHUYECKHME CBOWCTBA  albJCTHMJOB M  KETOHOB: pEaKIuu
npucoeguHeHus. OKUCIEHUE albJEeru0B, KAYECTBEHHbIE PEAKIIMU Ha aJlbICTHIbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE alibJCTUIOB U KETOHOB.

OaHOOCHOBHBIE Tpe/iesiIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust u HoMeHkIatypa. du3znueckre cBOMCTBa
OJTHOOCHOBHBIX TPEACITbHBIX KapOOHOBBIX KHUCJIOT. BOMOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi ITepuPUKalUUA, PEAKIUU C YYaCTHEM YTIIEBOJOPOJHOrO paJlhKaa.
OCOoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCJIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MAJIbMUTHUHOBAs, OJEUHOBAs, .JUHOJIEBAA,
JIUHONEeH08as KUCTOThl. CIIOCOOBI TIOJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, oOmiast (opmyrna, u3oMepus u
HOMEHKJIaTypa. PU3WUECKHE W XMMHUYECKUE CBOMCTBA: THAPOJIU3 B KHUCIOW H
LIEJIOYHOM cpele.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA JKUPOB: THIPOJIN3 B
KHUCJION U 1IeouHol cpenie. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIUX OCTATKU
HETPEETbHBIX )KUPHBIX KUCIOT. JKupbl B ipupo/ie.

MpbI1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIICE JICHCTBHE.

O61mmas xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBogaoB (MOHO-, Tu-
U monucaxapuiabl). MoHOcaxapuabl: TIIIOKO3a, (PYyKTO3a, TalaKkTo3a, pudo3a,
ne30kcuprOo3a. OuU3NUecKue CBOMCTBA U HaxoXkAeHUE B mpupoje. DoTocuHTE3.
XUMHUYECKHE CBOWCTBA ITIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJIETUIHON
Ipynn, CIOUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYCHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccranaBnuBarone 1 HEBOCCTAHABIMBAIOIIME AUCAXapUIbl. | naponus
nucaxapunoB. Haxoxaenue B ipupoje u npumenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1enono3a. CTpoeHne MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa |
HEeJUTt0J103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIOJIO03bl. XHWMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJN3, KAaYEeCTBEHHAsh peakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOJIN3, TOMydyeHue >PUpoB 1emtono3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAIICHMIA:
PacTBOPUMOCTb Pa3JINYHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBHUE 3TAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHMPTA B albJAETU] Ha PACKAIEHHONW MEAHOW MPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHHUPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKUMM Ha aibAeruipl (C THUAPOKCHUAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa  C
ruapokcugom Mmemu(ll), xumudeckne cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEIICTBUE pacTBopa IoKo3bl ¢ rujapokcuom menu(ll), Bzaumoneiicreue
Kpaxmaia ¢ MOJOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 331a4 1o TeMaM «CnupTel u
(benonb», «KapooHOBbIE KHUCIOTHL. ClI0KHBIE A(DUPBD).

A3oTcoaep:kaliue OpraHnyecKue CoeAuHeHMs.

AMUHBI — OpraHUYecKue Mpou3BojHble ammuaka. Knaccudukanus aMUHOB:
anidarrnyeckue U apoMaTUYECKue; IMEpBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiiekys, oOmas (Gopmyina, W30Mepusi, HOMEHKIATypa U (U3HUYECKHUe
CBOMCTBa. XMMHUYECKOE CBOWMCTBA ann(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIMPOBAHNE, B3aUMOJCHCTBHE IIEPBUYHBIX AMHHOB C a30THUCTOM KHUCIIOTOM.
Conu aIKMIIaMMOHHS.

AHWIMH — @pEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHwiIMHa. B3anMHOE BIMsIHUE TPy aTOMOB B MOJIEKyJie aHuiauHa. OCOOEHHOCTH
XUMHUYECKHX CBOWCTB aHWiIMHA. KadecTBeHHble peakimu Ha aHWIMH. CrocoObl
NOJIydYeHUsT U NpuMeHeHue anudaTudyeckux amuHOB. [lonydyeHue aHWiIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTenbHble IPeICcTaBUTENN O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @OU3WYecKkue CBOMCTBA aMHHOKHUCIOT.
XUMHUYECKUE CBOMCTBA aMHUHOKUCIOT KaK aM(OTEpHBIX  OpPraHu4YecKUX
COCIMHEHMM, peakuus MOJMKOHICHCAlud, O0O0pa30BaHUE MENTUIHOM CBS3U.
buonornyeckoe 3HaueHue aMUHOKUCIOT. CHHTE3 ¥ THIPOJIU3 NIENTH/IOB.

benku kak npuponHbie nonumepbl. [lepBuyHas, BTOpUYHAS W TpPETUYHAS
CTPpYKTypa OelKOB. XWMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, JCHATypalus,
KauyeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpAIICHUI:
pacTBopeHHE O€JIKOB B BOJE, JAEHATypauus OElKOB IpPU HArpeBaHUM, LBETHBIC
peakuuu Ha O€NKH, pelIeHUWE OHKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTColepKallue ~ OpraHuyeckue  coeauHeHus» U «Pacmo3zHaBaHue
OPraHUYECKUX COCIUHCHU.

BbicokoMoJIeKyISIDHBIE COeIMHECHUS.

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUA —
MOJIUMEpHU3AIIUS U MOJTUKOHEHCAIHS.

[Tomumepubie Matepuanbl. IlmacTtmacchl (TMOJMATHICH, MMOJUIIPOIUIICH,
MOJIUBUHWIXJIOPU,  TOJUCTUPOJ, IMOJMMETHIMETaKpHWIAT, TOJUKapOOHATHI,
noJIMdTUIICHTEpEePTaNIaT). Y THiIU3aIus U IepepadoTKa TIacTHKA.

DacToMepHI: HaTypajibHbII KayuyK, CUHTETUYECKHUE Kay4yyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOTOK, MMEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUUYECKHUe (KalpoH U JIaBCaH).

[Tomumepsnl CIEUATBLHOTO Ha3HA4YCHUs (Tedion, KeBJap,
AIIEKTPOITPOBOISAIINE TTOJIUMEPHI, OMOpa3araeMpie IOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HMX MPEBpalICHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyKOB, pEIICHUE JKCIePUMEHTAIbHBIX 3adad 1o TeMme «Pacmo3HnaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenue MomnekyisipHOH (GOpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MacCOBbIM  JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXICHUE
MOJIEKYJISIPHON  (pOpMYJIbI OpPraHUYECKOro COEJUHEHHS 1Mo Macce (00bEMYy)
MPOAYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB
peakiM¥ W/WIM WCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYIIbI
OpraHMYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYeHHUsI, ONpeJeieHue JO0JU BBIXOJAa MPOAYKTAa PEAKIMH OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusa MeXnpeaMETHBIX CBS3€M NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUE Kak OOILIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHBIX B OTACIBHBIX IPEAMETax
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOIEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEJb, MOJICJIMPOBAHUE.

®dusuka: Marepusi, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIa,
DHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE
BEIECTBA, (DU3WYECKHE BEIUYUHBI, €IWHUIIBI WU3MEPEHHUS, CKOPOCTh, IHEPrus,
Macca.

buonorusi: kjerka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadOIU3M,
HACJICICTBEHHOCTh, aBTOTPOMHBIA W TeTEPOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,



dboTocuHTe3, MAbIXaHHWE, OENTKHU, YIIEBOJbI, JKUPBI, HYKICUHOBBIE KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hble HCKOMAaeMbIe, TOTLTUBO.

TexHonmoTHs: TNHIIEBBIE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, MaTEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKUM 31eMeHT. M3oromnbel. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YMCIA. DHEPreTUUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAIISIM.
DJEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIypallld HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ileprognyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
JL.1. MenneneeBa. Csi3p nepuoguueckoro 3akoHa u Ilepmoanueckoid cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CIOXHBIX BELIECTB MO TCpyllaM M HepuojamM. 3HAYCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMuueckass CBs3b. BHAbl XMMMYECKOM CBSI3U: KOBaJICHTHAs, WOHHAas,
MeTammueckas. MexaHu3smbl 00pa30BaHUsl KOBAJICHTHOM CBsI3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIN. DHEPIHs U JIIMHA CBA3U. 110JIApHOCTB, HAIIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsi3u. KparHele cBsa3u. BogoponaHas CBs3b.
MexXMONEKyISPHBIE B3aUMOICHCTBHS.

BaleHTHOCTP M BAJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOIO MEPUOJIA).

IIpencraBieHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaresb, JMIaHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[loHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa  MOJEKYJISpPHOTO UM HEMOJIEKYJSPHOTO  CTPOEHHA.  THIIbI
KPUCTAIIMYECKUX PEUIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsTne o nucnepcHelx cucreMax. Mctunnasle pactBopsl. lIpencrasienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUU PAaCTBOPOB:
MaccoBasi JOJIsl BEUIECTBA B PACTBOPE, MOJISIpHAS KOHILEHTpanusa. HacelleHHsle n
HEHACBIILIEHHbIE PACTBOPHI, pACTBOPUMOCTb. KprcTamioruaparsl.



Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHAIbHbBIE
HAa3BaHMS OTIEJIbHBIX NIPEACTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanusa XUMHUYECKUX pEaKUid B HEOPraHWYECKOW M OpraHU4YeCcKOn
XUMUH. 3aKOH COXPAaHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpEeBpalicHUs
DHEPTUU TIPU XUMHUYECKUX peaknusxX. TermnoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepMoXxuMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW pEaKInu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMoreHHbI€ U TeTEPOreHHbIEe peakuu. Katanus u katanu3aTtopsl.

OOpatumMble U HEOOpaTUMBbIE peakuu. XUMHUYECcKoe paBHOBecre. KoHcTaHTa
XUMHUUYECKOTO paBHOBecHs. DaKTOpbHI, BIUSIONIME HA MOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIEPATypa, AaBJICHUE U KOHILIEHTPAIIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onextponutuyeckas auccouuanus. CuiibHble U ciaOble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJIHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpasibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coseid. Peaknuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
OkucnuTenb M BOCCTAHOBUTENb. [Ipomecchl OKHUCIECHHS W BOCCTAHOBJICHMS.
BaxHelme OKUCIUTENM U BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OasaHca.
DNeKTpoJIU3 pacTBOPOB U PACILJIaBOB BELLECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX MPEBpalCHUN:
pa3lioKEHHWE TMEPOKCUIA BOJIOPOJAa B NPUCYTCTBUM KaTallU3aToOpa, MOJEIH
KPUCTAUIMYECKUX PEIIETOK, MTPOBEJICHUE PEAKIIU HOHHOTO 0OMEHa, OIpe/Ie/ieHNe
Cpelbl PacTBOPOB C TMOMOIIBIO WHJWKATOPOB, M3YYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW PpEAKIMU H TOJOXKEHUE XHMHYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[lonoxxenne HemetaioB B Ilepmogndeckol CUCTEME  XUMHUYECKHUX
anemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIOTPOIHS HEMETAIUIOB (Ha MPUMEPE KHUCIOPOJA, CEPBHI,
dbocdopa u yraepona).

Bonopon. Ilonydenue, ¢usnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUlaMAd M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ WMIOpuUIBL
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, crocoObl MoiydeHus, (Gpusndeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpoAbl. BaxHeline KuciaopoAcoaepKallne
COeIMHEHHUs rajoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [ [puymeHeHune rajJjoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUS
kuciopona. Ouznyeckre U XUMUYECKHE CBOWCTBA M NMPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxpaeHume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUCCKHE W
xummudeckue cBouctBa. CepoBogopona, cymbduasl. Oxcua cepoi(lV), oxcun
ceppl(VI). Cepuucras u cepHas KHUCJIOTHI W uX coid. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHenue cepbl U €€ COeNMHEHN.

A3zor. Haxoxnenue B mnpupojie, CHocoObl MOJMy4YeHUs, (U3NUECKUE U
XUMHYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAst U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpuMeHneHue azora
Y €r0 COeIMHEHMI. A30THBIE YIOOPEHHUS.

®ocdop. Haxoxnenne B mpupojie, CHOCOOBI MONy4YCHUS, (PU3HUECKHE H
xumudeckue cpoiictBa. @ochuapl u pochun. Oxcuasl (ochopa, Gocdophnas
kuciora u e€ comnu. Ilpumenenue ¢ochopa u ero coenuHeHuit. DochopHbie
yaoOpeHus.

VYrinepon, HaxoXAeHHE B NpUpPoAE. AJUIOTPONHBIE  MOAU(PUKAIIH.
duznueckre W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaom. Oxcup yriepona(ll), oxcun yriepona(lV), yronpHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yroyb, agcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKH. [IpruMeHeHre MPOCTHIX BEIIECTB, 0OPa30BAaHHBIX YIJIEPOIOM, U €TO
COCIMHEHU .

Kpemunii. Haxoxxnenue B mpupome, crnocoObl MOJydeHHs, (PU3HUECKUE U
xumudeckue cporctBa. Oxcupa kpeMuuda(lV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpuMeHenne KpeMHus 1 ero coennHeHui. CTeKs0, ero noJryd4eHue, BUIbl CTEKIIA.

[Tomoxenne metamoB B [lepruonnueckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMsI JJICKTPOHHBIX 000JOYEeK aToMOB MeTaioB. OOmue
busnueckue cBoiicTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHUKE.
CruiaBel METAIIOB.

DIEKTPOXUMHUYCCKUN Pl HampsokeHWd MeTauioB.  OOmue  crocoOs

MOJTy4YECHUS METAJUIOB: TUAPOMETAILTYPT U, MMUPOMETAUTYPIHsl,
anektpomeraiutyprus. [lonarue o koppo3un MeramioB. CrnocoObl 3alUThI OT
KOPPO3UHU.

OO6mas xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoil cucTemsl
XUMUYECKUX OJJIeMEHTOB. Hatpmii w kanuii: mnomydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctrka MmetauioB |IA-rpynmnel I[lepuoandeckoit cucTeMbI
XUMUYECKUX 3JIEMEHTOB. Maruvii u KaJblLMil: monxydeHue, (U3NUYECKue u
XUMUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB U HMX COEIWHEHUM.
JKEcTroCTh BOJIBI M CITOCOOBI €€ YCTpaHEHHS.



AIOMUHMI: TOTy4YeHue, PU3nyeckue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHUE
MPOCTOrO BEIeCTBa M €ro coeauHeHud. AM@oTrepHble CBOMCTBA OKCHUIA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix moarpymnmn  (b-rpymm)
[Teproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nuecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuasl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u guxpomarsl, HX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHMHUYECKME CBOMCTBA MapraHlla M €ro COCAUHECHUM.
Baxwneiimue coenunenuss wapranna(ll), wmapranua(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHuil. OKCHIbI,
ruapokcuasl u conu xene3a(ll) u xenesa(lll). [Toayuenne u npuMeHeHue Kese3a
U €ro CIUIaBOB.

Pu3nyeCKne 1 XMMHYECKUE CBOMCTBA MeIIU U €€ coeauHenui. [lomyyenue n
MPUMEHEHUE MEJU U €€ COSIUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
I[IAHKA ¥ €r0 COeINHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYE€HHUS BEUIECTB W HMX IPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢docdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Y4YEHHE KOJUIEKIMH «MeTalibl M CIUIaBbD», B3aMMOJIEHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOXKHO HCIOJb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U Kejle3a C pacTBOpPAMH KHUCIOT U
1ieI04Yed, KaueCTBEHHbIE PEaKI[MM Ha HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METAJJIOB, B3aMMOJICUCTBUE TUAPOKCUIOB ATOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT M HIENOYEH, PEIICHHE HKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaM
«l"anmorens», «Cepa u €€ coeauHeHUs», «A30T U hochop U UX COCAUHEHUS,
«MeTamibl TJIABHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYII.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA dyeloBedyecTBa. [loHsTue
O Hay4YHbBIX METOAAaxX IIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIEIOBAHUS.
HayuHble npuHLIMIBI OpraHyu3aliid XUMUYECKOT0 Tpou3BoicTBa. [IpombliiiieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITUX BEIMIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiieHHbIE CITOCOOBI TTOYYSHUSI METAJUIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpElbl U €ro IOCJIEICTBUS.
Ponp xumMuu B 00ecreueHr IHEPTETUUECKON O€30MIaCHOCTH.

XuMusi ©W 370pOBbe 4enoBeKa. JlekapctBeHHble cpenctBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.



XUMHS THIIKA: OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE 100aBkU. Poib xumuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmernueckne u mnapdromepHble cpenactBa. beitoBas xumus. [IpaBuina
0€30MacHOr0 HCMOJIb30BaHUs TPENaparoB OBITOBOM XUMHUH B TIOBCEIHEBHOI
KU3HH.

XHUMHSI B CTPOUTEIBCTBE: BAKHEWIIUE CTPOUTEIbHBIE MAaTepUaibl (LEMEHT,
OCTOH).

XuMust B CEIbCKOM X03siicTBe. OpraHudeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainsl 11 25aeKTpoHUKU. HaHOTEXHONMOT M Y.

Pacuérnsle 3anaun.

Pacuérbl: mMacchl BemiecTBa WiM 00bEMa ra3oB 1O M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIECTB HMMEET MpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIECTBA) MPOAYKTa
peaklMH, €CIM OJHO M3 BELIECTB JAHO B BHUAE pacTBOpa C ONPEIEIEHHOU
MacCOBOM [JI0JIEW pacTBOPEHHOIO BEIIECTBA, MAacCOBOM [JOJA W MOJSPHOU
KOHLIGHTpAllMl BEUIECTBA B pPacTBOpE, AOJIU BbIXOAA MPOAYKTA PpEAKIMU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX CBA3€H TNpU  W3YYEHUH OOIEeH W
HEOpraHW4YecKol XuMuu B 11 Kjacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOITMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TIOHATHHA, MPUHATHIX B OTICITBHBIX
IpeAMETaxX €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUSA: SIBJICHHE, HAYYHBIN (PaKT, THUIOTE3A,
TEOpusl, 3aKOH, aHaJIU3, CUHTE3, KJIacCU(pHUKaLus, NepPUOJAUYHOCTb, HAOIIOIEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MO/IEJIb, MO/ICJIMPOBAHUE.

®uzuka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, DJIEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUUYECKUI YPOBEHD,
BELIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHME BEIIEeCTBA, WACANbHBIA ras,
(du3nyecKkue BEIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBOAbI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypcehl.

TexHonorus: XUuMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHBIE
MaTepHuabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUILIEBAS MPOMBILIIEHHOCTD,
dbapmaneBTUYECKas MPOMBIIUIEHHOCTb, IPOU3BOICTBO KOCMETUYECKUX



[IpcraparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPpHUAJIOB, JJICKTPOHHAA
IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNN
HA YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBLIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsS BBIJICICHBI  CJIEIYIOIIME COCTAaBISIIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKONW TpakIaHCKOW HJACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIbBHOCTA U CAMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHHUS;, HaJU4yue
MIPaBOCO3HAHUS, YIKOJIOTHICCKON KYIbTYPhI; CHIOCOOHOCTh CTaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesATEIbHOCTH
00yJaromxcs B MPOLECCe pearn3aii 00pa3oBaTeIbHON AESITEIbHOCTH.

JIuyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHSI» OTPAXKAIOT
c(OpMHUPOBAHHOCTh OTbITA IMO3HABATEILHOW M TMPAKTUYECKON NESITeIbHOCTH
oOydJarommxcsi B MPOIECCe peain3alui 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MPABOIOPSAIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIMYHOCTHBIX
OTHOILICHUI B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTA TMIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUH y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAaMEpPEHUsI, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU4EOHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOIO OTHOIIEHUSI K MCTOPUYECKOMY M HAYYHOMY HaCIEIUIO
OTEUYECCTBCHHON XUMUH;

YBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAaHHUS TOTO, YTO JAHHbIE HAYKHM €CThb PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOJEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTUKOB,;



MHTEpeca M IO3HABaTEIbHBIX MOTHUBOB B IIOJYYEHUUM U MOCIEIYIOLIEM
aHaJIn3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMHH,

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO [TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBA3AHHBIC C XUMUYECKUMU SIBICHUSMHU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTY;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBENECHUE U MOCTYNKH CBOMX TOBapHILEH C
MO3ULHUNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS TOCIIEACTBUN
MOCTYIIKOB;

4) popMupoBaHKs KYJIbTYPHI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0O€30MacHOro obpas3a IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOILIECHHUS K COOCTBEHHOMY (DM3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil O€30MacHOr0 OOpallieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU NEATEIBHOCTH;

NOHMMAHHS LEHHOCTH NPaBWJI HUHAMBUIYAJIBHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIEI0BaTEIbCKON
JeATEIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOM W JPYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHHH NPAKTUYECKHUX 3aaad
COLIMAaJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YyYEHHUIO Npodeccuid pa3auyHoro pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUI M0 XUMUWU;

YBaXEHUS K TPYLY, JIIOISIM TPYA U PE3YJIbTaTaM TPYIOBOM JAESATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHOM TpaeKTOpuUu
oOpazoBaHus, Oyaymieil npodeccuu W peaau3alud COOCTBEHHBIX J>KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTeH 0011ecTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEIECO00Pa3HOr0 OTHOLIEHUS K HIPUPOJIE KaK HCTOYHUKY
CYILIECTBOBaHMS KU3HH Ha 3€MIIE;

MOHMMAaHUA TJI00ATBHOTO XapakTepa SKOJOTHYEeCKHX MpoOJieM, BIUSHUA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLIMATIbHOU CPEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJb30BAHUA JOCTWIXKEHUW XUMHH  JUIs
peLIEHHs] BOIPOCOB PAIMOHAIIBHOTO IPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEMPUATUS JCHUCTBUH, NPUHOCIIIUX BPEH  OKPYKAIOIIEH
MPUPOTHON Cpene, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE DKOJIOTHICCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH 3KOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHMKAaTHBHON M COLMAJIBHOU
MPaKTUKe, CIOCOOHOCTM M YMEHHUSI AaKTUBHO MPOTHUBOCTOSITH HUACOJOTUHU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUS CcHeuUKA XUMUU KakK HayKd, OCO3HaHMUs €€ poju B
dbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM LEJIOCTHOTO
MpeACTaBICHNUs] 00 OKPY)KAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeUIeHUU TMPOoOJIeM COXpaHEHUS
IIPUPOIHOTO PAaBHOBECHS;

yOeKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UUBUJIA3A0NU: B €€ TYMaHHCTUYECKOW HAIPABIECHHOCTH W BaXXHOU POJM B
CO37aHMM HOBOW 0a3bl MaTepUabHON KYyJIbTYpbl, B PEIICHUU TJIOOATBHBIX
npoOjeM YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M IKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTIEYeHUN
YCJIOBUHM YCHEUIHOTO TPYJla U SKOJOTMYECKU KOMGMOPTHOM KU3HU KaKJO0ro 4jieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: T[OHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BATh
MoJlydyaeMble 3HAHUS JJISl aHAIu3a U OOBSCHEHUS SIBJICHUI OKPY’KAIOIIEro MUpa U
MIPOUCXOISIINNUX B HEM U3MECHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U WMEIONUXCS JAHHBIX C [EIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATENBCKOM AEATEIIbHOCTH,

TOTOBHOCTH M  CHOCOOHOCTHM K  HEMPEPHIBHOMY OOpa30oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUWA 10 XUMHUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasIuyHBIX cepax mpodeccuoHaTbHON
JEATEIIbHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeAHero o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble S (opMUpOBaHUS ~ MHUPOBO33PEHUS  OOYyJArONTUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNU(PHUKY METOJOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPoIIeCC, CUCTeMa, HAYYHBIA (paKT, MPUHITUI, THUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcclieIoBaHNE, HAOI0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

peryJaTUBHBIE), o0OecrieurBaroIIre dbopmupoBaHue (hyHKITMOHATTEHOM
I'PaMOTHOCTH M COITUATTLHOW KOMIIETCHITMH 00yYarOIIHXCS;
CIOCOOHOCTD 00y4aroIuxcs WCITOJIh30BATh OCBOCHHBIC

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHBIC
JICUCTBUS B MO3HABATEIBHON U COLIMAIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIHHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETYJISITUBHBIMU
JIICUCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBUSA

1) 6a30Bble JJOru4YecKue e cTBUsI:

CaMOCTOSITeNIbHO  (OpMyJIMpOBaTh W aKTyallU3UpOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh ILENH JEATEeIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIHLHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIIOJIB30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH WX B3aUMOCBSI3b,
HCITOJIb30BAaTh COOTBETCTBYIOIINE MOHITHS JIJIsi O0OBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KIAacCU(PUKAIMKU BEIIECTB U
XUMHYECKUX PEAKIIHM;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B pacCMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUUCCKUI
3HaK (CUMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opmysia, ypaBHEHHE XHUMHYECKOU



peakiuu — MPU PEUICHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJIEJIbHBIC TTPEACTABICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUCCKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAMU METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKHUX
pEeaKIunii;

bopMyIMpOBAThH MEJIM U 3a/1a4d UCCIICTOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITEIILHO C(HOPMYIUpPOBAaHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DPOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJICTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJAO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (opMyIUpOBaTh
0000IIIEHUS U BBIBObI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOJACIAHHOUN padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIIEeIOBAaTeNIbCKOM M MPOEKTHOU
JESATEIbHOCTH, TMPOSBISATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEUICHUsl MPaKTUYECKUX 3a/ay, MNPUMEHEHUIO0 pa3JInyHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopManmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HaAy4dHO-
NOMyJsipHasl JIUTEpaTypa XUMHUYECKOTO COJECp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (QOopM
MIPE/ICTABIICHHUSI, KPUTHYECKH OTICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JIUYHBIE METOJIbI MPU TOUCKE U
orbope wuHbOpPMAIlMU, HEOOXOAUMOW JUISS BBINOJHEHUS YYEOHBIX 3aja4
OIIPEIIECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  TIPEICTaBIICHUS
uHpopMaru (cxemsl, rpaduKu, JUaArpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHUE);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KA4yeCTBE CpEACTBA IMpuU padoTe ¢
XUMUYECKON uWH(MOpMAIMel: TMPUMEHSATh MEXKIpeAMETHbIe ((PU3nUecKne u
MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, POpMYIIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTISITHOCTH.



KOMMyHl/IKaTI/IBHbIe YHuUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUATIOTa U/UITU
JIMCKYCCHUH, BBICKA3bIBaTh UJIeH, (DOPMYITUPOBATH CBOU MPEJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJTHEHUH
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThI 10 HCCIACAOBAHHIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluid y4eOHOIo MPOeKTa, U (hOPMYJIUPOBATH BHIBOJIBI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICAOBAHWUN MyTEM COTJIACOBAaHMS IO3UIUNA B
X0J1€ 00CYXKJICHUSI 1 0OMEHA MHCHUSIMU.

PerynsiTuBHbIC YHHBeEpcaJbHbIe Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITEIIbHO IUIAHUPOBATh U OCYILECTBIATH CBOKO IIO3HABATEIILHYIO
NEATEIIbHOCTh, Olpelensasd €€ Lend W 3aJadd, KOHTPOJIUPOBaTb MU II0 MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblid aJroput™M ACHUCTBUN Mpu
BBIIIOJTHEHUM Y4E€OHBIX M HCCIEIOBAaTENIbCKMX 3aJad, BbIOMpaTh Hauboee
3¢ (EeKTUBHBIA CHOCOO MX pEIIeHUs € Y4ETOM IIOJIyYEHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUUYECKUX PEAKLIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha YTIyOJI€HHOM
YpPOBHE Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs BKIIOYAIOT cHelupUuyYecKue
JUIs1 yueOHOro mpeaMeTa « XUMUsH HaydHbIE 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHUIO, MHTEPIIPETAUU U MPEOoOpa30BAHUIO 3HAHUM, BUABI JAEATECILHOCTH
M0 TIOJIYYCHHWIO HOBOTO 3HAHHS W MPUMEHEHWIO 3HAHUWU B PA3JTUYHBIX YUEOHBIX
CUTyalusX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMuUe. B
[pOrpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJaM
M3yYCHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ poJii B OOECNEYECHUU YCTOWYUBOTO



Pa3BUTHS YEJIOBEUYECTBA B PEHICHUU MPOOIEM IKOJIOTHUYECKOM, SJHEPTeTUUECKONU U
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueH palMOHAIBHOTO
MIPUPOOTNIOIL30BaHNS, B (OPMUPOBAHWH MHUPOBO33PEHUS WU OOIIECH KyJIbTYpPhI
YeJIOBeKa, a TakKKe DOKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOIHOM CpEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIIHNE MTOHATHUS — XUMHUECKUN DJIEMEHT, aTOM, SIAPO U JIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOMTAIM, OCHOBHOC M BO30YXIEHHOE
COCTOSIHUSI aTOMa, TUOpUAM3AIMS AaTOMHBIX OpOUTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YIIECPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opmyisl (pa3BEpHYThIE, COKpalIEHHbIE,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpbI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOJ- U a30TCOAEpKAlllie OPraHUYECKUE COEAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS;, TEOPUH, 3aKOHBI
(mepuonnueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs OHHEPruu MpPU XUMUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMUS, JEXKAlIUEe B OCHOBE
MMOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB U T'PYIII aTOMOB
B MOJIEKYJax (MHIYyKTUBHBIA U Me30MepHbIi 3 dexTrl, opueHTantsl | u |l pona);
(baKTOJIOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU U OE30MaCHOM
UCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JEATCIBHOCTH  YEJIOBEKA, OOIMX  HAy4YHBIX  MPUHIUNAX  XUMHYECKOTO
MIPOU3BOCTBA (HAa MpUMEPE TMPOM3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOLIUE IMOHATHUS HPH
ONMCAHWUH COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCTUHECHMUIL;

c(OpMHUPOBAHHOCTh YMEHMIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHUSI XUMHYECKUX PEAKIMl M pacKpbIBaTh UX CYIIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  MOCPEACTBOM  COCTaBJICHUS



AJNIEKTPOHHOTO OajlaHca »dATUX peakiuii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHCHU;

W3TOTaBIMBATh MOJEIH MOJICKYJI OPTaHWYSCKUX BEIIECTB IS WILIIOCTPAIuN
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAJJICKHOCTh H3YyUYCHHBIX
OPraHWYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/TpyNIe COeJWHEHWH, JaBaTh UM Ha3BaHHWS 10 CHUCTEMAaTHYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUATIBHBIE HA3BaHUS JIsi OTJEIbHBIX
Ipe/ICTaBUTENIe OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHUH,
ATUJICHTJIMKOIb, (eHoJ, ¢opManbaeru, areTadbIerua, aieToH, MypaBbUHAas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTEAPUHOBAS, OJIEHHOBAS, TATBbMUTHHOBAS KHUCIIOTHI,
TJIMIWH, aJaHWuH, MaJlbTo3a, (PPYyKTO3a, aHWUIIMH, TUBHHWII, U30IMPEH, XJOPOMPEH,
CTHPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XHWMHYECKOW CBS3U B
OPraHMYECKUX COCIWHCHUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- W T-CBA3b,
BOJIOPOJIHASI CBSI3b);

cOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
opraHnyeckux BemiecTB A. M. bytnepoBa nisi 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaTb  COCTaB, CTPOCHHE,
bu3nYecKkue M XMMHUYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaMEHOB,
QIKUHOB, apOMAaTHYECKHX YIJICBOAOPOJIOB, CIUPTOB, aJlbJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DHPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHUHOKHUCJIOT, O€IKOB, yrieBOAOB (MOHO-, AM- W TOJIMCAXaPHUIIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  yPaBHCHHUSIMU
COOTBETCTBYIOIIUX XHUMHUYECKHX pEAKIUHA C HCHOJIb30BaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTHU PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KpPaTHOCTH Y THUIIa KOBAJICHTHOU CBSI3U (G- U T-CBS3M), B3AUMHOI'O BIIUSIHHSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
Ceipbsi (He(Th, TPHUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadOTKu U
MPaKTUYECKOE IPUMEHEHUE TPOAYKTOB MEePepadOTKH;

c(OpPMUPOBAHHOCTH BIIAJICHUS CHCTEMON 3HAaHUN O €CTECTBEHHO-HAyYHBIX
METO/axX TO3HAHUS — HAOJIOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJICHHOM) W YMEHUS IPUMEHSATH 3TH 3HAHUS;



chOpMHUPOBAHHOCTh YMEHUS MPUMEHSTh OCHOBHBIE oneparuu
MBICIUTENIFHON JESATENbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 000O0IleHuE,
CHUCTEMAaTHU3alINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSA3EH — IS U3Yy4YCHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISTH B3aUMOCBSI3h XUMUUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
O0onee OCO3HAHHOTO TOHWMAaHUSl CYIIHOCTH MATEpUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUSA SIBJIEHUN, UMEIOIIUX ECTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHMI: TPOBOJUTH PaCUEThl MO0 XHUMHUYECKUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIB30BAaHUEM (DH3UICCKUX
BENMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMyJibl BEIIeCTBa MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OICHUBATH
C TO3UIMUA  DKOJOTHYECKOM  OEe30MacHOCTH  TMOCIEACTBUS ~ OBITOBOM U
MPOU3BOACTBEHHON JIEATENIbHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIC 3HAHUS VISl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh W MPOBOJHUTH
XUMUYECKUN DKCIEpUMEHT (TIOJlydeHHE U H3y4YeHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYeCTBEHHBIC PEAKIIUU YIJICBOJOPOJOB PA3IMUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lay 10 PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OOOPYIOBAHUEM,
dbopMynupoBaTh 1ENb HCCIEAOBAHMS, MPEACTABIATh B pa3inyHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHHMII:

COOJII0/IaTh TMPaBUJIa KOJOTHYECKHU I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYIOBOW JEATEIBHOCTH B ILEJISX COXPAHEHUS CBOETO 3[0POBBS, OKPYKAKOLIEH
MIPUPOJTHOM CPEIbI U JOCTUKEHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JECWCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEMIECTB, NOHMMAs cMbICI nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh NMPUMEHEHUS! OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOILLIEHUS PUCK-TIONB3A;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYILECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMALINK B pa3IMYHBIX UCTOYHUKAX (Hay4dyHasi U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOi nHPopManuu, MIHTepHeT U apyrue), KpUTUIECKU



aHaJU3UPOBATh XUMHUUYECKYIO0 HMH(pOpPMAIIHIO, TiepepadaThiBaTh €€ M UCIIO0JIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHO 3a/1auei.

11 KJJACC

[IpenMeTHble pe3yabTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTEpUAIbLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHUM MPUPOAbI, O MECTE€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJidi B OOCCIICUCHUH YCTOWIMBOIO
pa3BUTHSI, B PEUIEHUHU MPOOJIEM SKOJOTHMYECKON, DHEPreTUUeCKOM M MHUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUILIMHBI, CO3JJAHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECIICUCHUU PALMOHAIIBHOTO MPUPOAOIOIL30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTyphl YEOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IPUPOJHOMU

cpene;
BJIQJICHAEC  CHCTEMOM  XMMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHYECKHH JJIEMEHT, aTroM, SJIpO aToMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE H
BO30YXKJIEHHOE COCTOSIHMSI aTOMa, TUOpuUIM3alis aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHULIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBsI3b (KOBaJCHTHAs, HWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KPUCTAJUIMYECKass pEHIETKA, XUMHUYECKas pPEakuus, pacTBOP, 3SJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTUYECKAs JIUCCOLMALUSA, CTEINEHb JIUCCOLIMALINM,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENIb, BOCCTAaHOBUTENb, TEIJIOBON AddekT
XAMHUYECKON PEAKINU, CKOPOCTh XUMUYECKON PEAKIINHU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH JI.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U
MIPEBPALLECHUS] SHEPTUU NIPU XMMHUYECKUX PEAKLHUSX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XAMHWHW, MHPOBO33PEHUYECKUE 3HAHHUS, JIGKAIIME B OCHOBE ITOHUMAaHUS
MIPUYAHHOCTA U CHCTEMHOCTHM  XMMHUYECKUX  SIBJICHUW;  COBPEMECHHBIC
IPEJICTABJICHUSI O CTPOCHHUM BEILIECTBA HAa ATOMHOM, HMOHHO-MOJICKYJISIDHOM H
HaIMOJIEKYJSIPHOM YPOBHSIX; IPEICTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peaKUuHii, TEPMOJAMHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTSAX  UX
MMPOTEKAHUs, O XMMHYECKOM PABHOBECHHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(baKTOJIOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U OE30MacCHOM
UCITIOJIb30BAaHUU BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JIEATCIBHOCTH ~ YEJIOBEKA, OOIMMX  HAyYHBIX  MPUHIUNAX  XUMHYECKOTO
MIPOM3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHSA MU
ONMCAHUN HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JJIsi
coctaBieHusi (OpPMYJ BEIIECTB M  yPAaBHCHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyro HomeHkIatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIEIBHBIX
BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEJIEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHYECKOW CBS3U (KOBaJICHTHA,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BHJIa XHMHYECKOHW CBSI3M WU THUIMA KPUCTAJUIMYECKOW pPEIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H;

cOPMHPOBAHHOCTh,  yYMEHHWH:  KIacCH(PHUIMPOBATH:  HEOPTAaHHUYECKHEC
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIUHU 10 PA3IMYHBIM MTPU3HAKaM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIICHUSI JJIEMEHTOB, OOpAaTUMOCTH, YYaCTHIO KaTajau3aTopa U
JIPYTHE); CAMOCTOSATENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIsl KilacCUDUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOINYECKOTO 3akoHa [l.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh »JJIEKTPOHHOE CTPOCHHUE
aTOMOB Y MOHOB XHMHUYECKHUX 3JIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckonn  cucrembl  J.M.  MengeneeBa,  uCHONB3ys  TMOHATUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUYECKHE COCTOSIHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKUX DJIEMEHTOB M WX
coeqMHeHUd mno nepuogam u rpynnaMm Ilepumonmueckoin cucremsr J[. U
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXJY HEOPraHUYECKUMH BEILIECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIL;

c(hOpMHUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMA TOCPEICTBOM COCTABJICHHS SJICKTPOHHOTO OajlaHca
ATUX peaKIui; peakiuii HMOHHOrO OOMEHa IMyTEM COCTaBJEHUS WX TMOJHBIX U



COKpPALIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUUd  TUAPOJIW3a;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMHUYECKUX PEAKIUNA C y4ETOM KX IHEPIETUUYECKHUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pPEAKUMU B 3aBUCUMOCTH OT pa3JIMYHBIX
(aKTOpOB, a TAK)KE XapaKTep CMELIEHUSI XUMUYECKOIO PAaBHOBECHSI MO/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpuniun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKkluu,
JeXaluye B OCHOBE MPOMBINUJIEHHOTO IOJYYEHUS CEPHOM KHCIIOThHI, aMMHUaKa,
oOle HayyHble MNPUHLMIBI XUMUYECKUX MPOU3BOJICTB; LEIECOO0Pa3HOCTh
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH W B OBITY C TOYKHU
3pEHMs COOTHOLLIEHHUS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMK O METOJAaX HAYYHOTrO
NMO3HAHUS SIBJICHUI NpUpoAbl — HAONIOJEHHE, H3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HUCCIEA0BAHUH BEILIECTB
U Uil OOBSCHEHUS XUMHYECKHMX SIBJICHUH, HMEIOLIUX MECTO B MPHUPOJE,
MIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM )KU3HH;

c(OpMHUPOBAHHOCTh YMEHHUS BBISIBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSMUA M TPEJICTABICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jj1ee OCO3HAHHOTO TOHUMaHUSI MaTepUAIbHOIO €IMHCTBA MUPA;

cOpMHUPOBAHHOCTh YMEHHUS MPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATHM «MaccoBasi TOJs BEUIECTBA B PACTBOPE» U «MOJIAPHAS] KOHIIEHTPALUD?;
Macchl BEUIECTBA WM 00BEMA rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, MACCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEILIOBOro 3(deKra
peaKkiuy; 3HA4YECHUs BOJOPOAHOIO IOKA3aTessl pacTBOPOB KHUCIOT U ILIEIOYEU C
W3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOAYKTAa PEAKLHH, €CIW OAHO M3 MCXOJHBIX BELIECTB JTaHO B BUJE PacTBOpPA C
ompenenéHHON MacCOBOM JTOJIEH PacTBOPEHHOTO BEIIESCTBA WJIM JTAaHO B M30BITKE
(MuMeeT MpHUMECH); JOJIM BbIXOAA MPOAYKTa pPEaKIUH; OOBEMHBIX OTHOIICHUN
rasos;

c(OpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO IUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUA  JKCIEPUMEHT  (IIPOBEACHHE  peakuuid  HOHHOro  OOMEHa,
IIOATBEPKIACHNUE KAYECTBEHHOIO COCTAaBA HEOPIraHUYECKUX BEIIECTB, ONPEACICHUE
Cpeabl PacTBOPOB BEIIECTB C IIOMOIIbIO HMHAMKATOPOB, HW3YYEHUE BIIMSHUSA
pa3nMyHBIX  (PAKTOPOB HA CKOPOCTb XMMHUYECKOM  pEaKkIuu, pEIIeHHE
HKCIIEPUMEHTAJBHBIX 3a7a4 1o Temam «Metamwmey u  «Hemertamne») ¢
coOroIeHreM TpaBmil 6e30macHOro oOpalieHus ¢ BellecTBaMu U J1ab0paTOpHBIM
o0opynoBaHueM, (HopMyaupoBaTh 1EIb HUCCICAOBAHMS, MPEACTABIATh B



paznu4HOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUH: COOIIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyiol W JabopaTopHbIM 00OpyAOBaHMEM, OOpalleHus C BElIeCTBaMH B
COOTBETCTBUHM C HWHCTPYKIMSMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKHU I€JIECOO00pa3HOTr0 TOBEACHUS B OBITY W TPYIOBOM
JIEATEIIbBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHUKEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HAaBaTh OMNACHOCTh
TOKCUYECKOTO JIEUCTBUS HA JKUBBIE OPraHU3MBI ONPENECIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIcl nokazarens [1/1K;

c(hOPMHUPOBAHHOCTh YMEHHUW: OCYIICCTBISITh IEJICHANIPABICHHBIA TTONUCK
XUMHUYECKON MHGOpMAIINK B PA3TUYHBIX UCTOUYHUKAX (HaydHasl M yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MIHTepHeT U npyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYI0 UHGPOpMAIIMIO, TiepepadbaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJIICHHOW y4eOHO 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne HaumenoBaumue Koan4yecTBo yacoB

n/ pa3aesioB U TeM Bcer Konrponbusl  IIpakTnyeck JyekTpoHHbIE (IIU(pPOBBIE) 00pa3oBaTeIbHbIE PECYPChI
n nporpaMMmel 0 ¢ padoThI ue padoThl

Pa3nen 1. TeopeTndeckue 0CHOBBI OPraHUYeCKOM XUMHH
[IpenmeTt
OpraHUu4eCcKOu
xumuu. Teopust

11 CTPOCHUSA 8 https://resh.edu.ru/subject/lesson/6149/start/
OpraHNYeCKUX

coenuHeHu A. M.
bytneposa

Uroro mo pazneny 8

Paspnen 2. Yriaesoaopoabt

[Ipenenbubie
YTI€BOJAOPOABI —
aJIKaHBI,

2.1 5 https://resh.edu.ru/subject/lesson/6151/start/149993/

OUKJIOAJIKaHbI

HenpenensHubie

YIJIEBOAOPOBI:

2.2 14 1 https://resh.edu.ru/subject/lesson/5412/start/212563/

AJIKCHBI, aJIKaJUCHBI,
AJIKHHBI

Apomartnyeckue

2.3 YTII€BOIOPOIBI 8 https://resh.edu.ru/subject/lesson/5412/start/212563/
(apensr)



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

2.4

[Ipupoaubie
HCTOYHUKH
YIJI€BOJOPOAOB U UX
nepepadoTka

https://resh.edu.ru/subject/lesson/6148/start/

2.5

I"a;moreHnpoOn3BOHBI
€ YIJIEBOJIOPOJIOB

Hroro no paszneny

35

https://foxford.ru/wiki/himiya/galogenalkany?ysclid=11f2ji57ul171981
7914

Paspnen 3. Kuciiopoaconep:xamnue oprann4eckue coeIuHeHNs

31 Criprr, Deon 11 https://resh.edu.ru/sub?ect/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/150631
KapOonunbHbie
COCMHEHHUS:
aJbICTHABI U
3.2 KETOHBL. 21 https://resh.edu.ru/subject/lesson/4776/start/150604/
KapbonoBsie
KHUCHOTHI. CII0KHBIC
a¢upsl. XKupet
33 VBB 9 1 https://resh.edu.ru/sub?ect/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
Uroro no pazneny 41

Pa3znen 4. Azorconep:kamue

OpPraHu4€e¢CKue COCINHCHUSA

AMUHEL
4.1 AMUHOKHCIIOTEL. 12 1 https://resh.edu.ru/subject/lesson/4743/start/
benkn
Uroro no pazmeny 12

Pa3pnen S. BbicokOMOJIEKy IsIpHbIE COeIMHEHUS



https://resh.edu.ru/subject/lesson/6148/start/
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/150631
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/

BricokomonekyisipH

5.1 6 https://resh.edu.ru/subject/lesson/6095/start/
ple COEIUHEHUS
Uroro mo pazneny 6
OBHIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/6095/start/

11 KVIACC

N HanmenoBann @ KoamuecTBo 4acoB
i € pa3zaeioB U
n/ Ten Bceer KoHTpOoJabHBI IpakTuyeckn DJIeKTpOHHbIe (LM(ppOoBbIe) 00pa3oBaTe/bHbIE pecypchl
1 0 e padoThbI e padoThbI
NMPOrpamMmmbl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenune
aroMa.
IIepuonnuecku
U 3aKOH U
1.1 [Tepronnueckas 9 https://resh.edu.ru/subject/lesson/6479/start/150989/
cucTeMa
XUMHNYCCKUX
371eMEeHTOB /.
H. MenneneeBa
Crtpoenue
1.2 BEeCTRa. 11 1 https://resh.edu.ru/subject/lesson/5581/start/
MHoroo6pasue
BEILIECTB
X
1.3 HMITHECIHIE 19 1 3 https://resh.edu.ru/subject/lesson/4938/start/151107/
peakiuun
Hroro no paszneny 39
Pa3nen 2. Heopranu4yeckasi xumust
) A uerlid=Ilfoi
21 HeMeTalis: 31 1 3 zitps.//foxford.ru/W|k|/h|m|va/qaloqenalkanv.vsclld 112ji57ul17198179
) . e lid—lfoi
29 MeTas 23 1 5 https://foxford.ru/wiki/himiya/galogenalkany?ysclid=11f2ji57u17198179

14


https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llf2ji57u1719817914

Uroro no pazgeny

Pa3gea 3. XuMusd 1 s;KU3HbL

54

Metoapl https://oblakoz.ru/conspect/490425/himiya-v-sisteme-nauk-metody-
31 IO3HaHUA B 9 poznaniya-v-himii?ysclid=l1f2tsnoy9616116444
' XUMHHU. XUMUS https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-
U 5KU3HB a9c667da2315?backUrl=%2F04%2F08
Hroro mo pazneny 9
OBILEE
KOJIMYECTBO 102
YACOB I1O

[TPOIT'PAMME



https://oblakoz.ru/conspect/490425/himiya-v-sisteme-nauk-metody-poznaniya-v-himii?ysclid=llf2tsnoy9616116444
https://oblakoz.ru/conspect/490425/himiya-v-sisteme-nauk-metody-poznaniya-v-himii?ysclid=llf2tsnoy9616116444
https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315?backUrl=%2F04%2F08




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne

n Tema ypoka

~

[Ipenmer u
3HAYEHUE
OpraHNu4eCKOu
XUMUH,
MpeACTaBICHU
€o
MHOT000pa3u
"
OpraHUYECKUX
COEIMHEHHI

DNEKTPOHHOE
CTpPOCHHUE
aToma
yriiepojaa
(ocHOBHOE U
BO30YX)IEHHO
€ COCTOSIHHUS).
BanentHeie
BO3MOKHOCTHU
aToma
yriepojaa

KoJgnuyecTBo yacoB

Bc  Kontpo
er JIbHbIE
0 padoThbI
1
1

IIpakTu
YyecKHue
padoThI

Jara
u3y4
eHus

DJieKTpOHHbIEe HH(POBBIE 00pa3oBaTe/IbHbIE Pecypchl

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-

Xumuyeckast
CBS3b B
OpraHNYeCKHUX
COCIMHCHUIX.
MexaHu3MBbI
oOpa3oBaHUs
KOBAJICHTHOM
CBSI3H,
CIIOCOOBI
pa3pbiBa
CBsI3eH

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-

6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959

Teopus
CTPOCHUS
OpTraHUYECKUX
COCIMHEHUN
A. M.
byrtneposa

https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-9dcf-

20517ae4b52e?backUrl=%2F04%2F10

Bunnl
HU30MEPUH:
CTPYKTypHas,
MPOCTPAHCTBE
HHasl.
DEeKTPOHHBIE
3¢ ekt B
MOJIEKYJIax
OpPraHUYECKUX
COCTUHEHUN

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525

[Ipencrasnen
He o

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

Kiaccudukai
HH U
CHUCTEMATHYEC
Kas
HOMEHKJIATYP
a (IUPAC)
OpPraHUYECKUX
BEIIIECTB

Knaccugukarg
WSl peaKuuii B
OpraHUu4eCcKOu
XUMUHU

Cucrematnsa
Ius U
00001IeHHE
3HAHWH 110
TEME

AJIKaHbI:
TOMOJIOTHYECK
Ui psn,
oomas
opmyura,
HOMEHKJIATYP
a ¥ u30Mepus,
AJEKTPOHHOE
u
MPOCTPAHCTBE
HHOE
CTPOCHHE

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

https://lesson.edu.ru/lesson/6¢919641-7956-4130-b1fd-
c7e71db395d7?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10



https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

10

11

MOJICKYJI

dusznyeckue u
XUMHYECKHE
CBOMCTBaA
aJIKaHOB

Haxoxnenue
AJIKaHOB B
MPUPOJE.
Cnoco0ObI
MOJy4YEeHUS U
MPUMEHEHHUE
aJIKaHOB

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-

81a2be75c47a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-

81a2be75c47a?backUrl=%2F04%2F10

12

[MuknoankaHbl
: o0mIasa
opmyuna,
HOMEHKJIATYP
a v U30Mepusl,
0COOEHHOCTHU
CTPOCHHUS U
XAMUYECKHUX
CBOICTB,
CIIOCOOBI
MOJIy4YEHUS U
MIPUMEHEHUE

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10

13

Pemenue
pacYETHBIX
3a7a4 Ha
OmpeAeIeHue
MOJIEKYJIAPHO



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

i hopMyIIbI
OpraHUYECKOT
0 BelllecTBa
10 MaCCOBBIM
JIOJISIM aTOMOB
9JICMEHTOB,
BXOJISIIUX B
€ro coCTas.
Cucremartnsa
U U
00001IeHne
3HAHWH I10
TEME

14

AJIKEeHEI.
TOMOJIOTHYECK
Ui psn,
oOmas
bopmymna,
HOMEHKJIaTy]p
a,
ANEKTPOHHOE
u
MPOCTPAHCTBE
HHOE
CTpPOEHHUE
MOJIEKYJI.
CrpykTypHas
Y IIAC-TPaHC-
HU30Mepus
AJIKCHOB

https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-

18dc1cfb93997backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

15

16

17

dusnyeckue u
XHUMHUYECKHE
CBOICTBA
aJIKCHOB.
IIpaBuio
MapkoBHHKOB
a

CnocoObl
MOJIYYCHUS U
IIPUMEHEHUE
AJIKEHOB

IIpakTrueckas
pabota Ne 1
10 TeEME
"[lonyuenne
STHJIEHA U
U3Y4YECHHE €r0
CBOMCTB"

https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-

70b5e8db71ae

https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-

7ebcdaf03cel

18

Pemenue
pacYETHBIX
3aja4 Ha
orpezeneHue
MOJIEKYJISIPHO
i hopmytb
OpraHUYeCcKOr
O BEIIeCTBa
110 €ro
IJIOTHOCTHU U
MacCOBBIM

https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-

fbaledd4ab6d


https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

JOJISIM
9JIEMEHTOB,
BXOJAIIUX B
€ro cocTaB

19

AJNKaaueHsl:
CONPSIKEHHBIE
)
W30JIMPOBAHH
EBlC,
KyMYJIHPOBaH
HEIE.
OcobenHoctu
3JIEKTPOHHOTO
CTPOCHUS

https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-

a983b95b854a

20

XHUMHUYECKHE
CBOMCTBA
CONPSIKEHHBIX
JTMCHOB

https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-sopryazhennyh-

dienov

21

22

CnocoObl
MOJTyYCHHUS U
IIPUMEHEHUE
aJIKaJIuEeHOB

AJIKWHBI:
TOMOJIOTHYECK
Wil psn,
oOmas
opmyura,
HOMEHKJIaTy]
a,

https://academy-content.apkpro.ru/lesson/05¢9a929-6741-4d7¢c-84b5-

009292468356


https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-sopryazhennyh-dienov
https://foxford.ru/wiki/himiya/osobennosti-himicheskih-svoystv-sopryazhennyh-dienov
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

23

24

25

26

ANEKTPOHHOE
u
MIPOCTPAHCTBE
HHOE
CTpPOEHHUE
MOJICKYI,
¢busnveckue
CBOICTBA

XUMHUYECKHUE
CBOMICTBA
AJIKUHOB

KauecTtBeHHBI
€ peaKuu Ha
TPOMHYIO
CBS3b
CnocoObl
MOJyYEHUS U
MIPUMEHEHUE
AJIKWHOB

Pemenue
3a1a4:
pacy€Tsl 10
YpaBHEHUIO
XUMHUYECKOM
peakimn

https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

27

Cucrematusa
U U
00001IeHHE
3HAHUH I10



https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

28

29

TEMC

ApeHsl:
TOMOJIOTHYECK
Wi psn,
oOmras
opmyuna,
HOMEHKJIATyp
a.
DNEKTPOHHOE
"
IIPOCTPAHCTBE
HHOE
CTpOEHUE
MOJIEKYJI
OeHsona u
TOJIyOJa, UX
¢busnueckue
CBOMCTBA

XuMHuyecKue
CBOMCTBa
apeHOB:
peakiumn
3aMEILEeHUS

https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-

c3ddal9feef4 https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov

https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov

30

XuMHuJecKue
CBOMCTBaA
apeHOB:
peakimn
IIPUCOETUHEH
Hs1, OKHCIICHUE

https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov

31

32

TOMOJIOTOB
OeH3oia

Ocobennoctu
XAMHYECKHAX
CBOICTB
CTUpOJIa

Pemenne
pacu€THBIX
3aja4 Ha
orpezeneHue
MOJIEKYJISIPHO
i popmyIbl
OpraHUYECKOT
O BELLECTBA

https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-
zameschennyh-arenov

33

Crioco0n1
MOJTy4EHUS U
MIPUMEHEHHE
apeHoB

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

34

I'eneTnueckas
CBSI3b MEXKIY
Pa3IMYHBIMU
KJjaccaMu
YIJIEBOAOPOIO
B

https://www.vaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-

nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485¢c-4714-

a9ec-cd70537cbad5?ysclid=IlIfhymx1d9433371696

35

PacuéTel o
ypaBHEHUSIM
XUMHYECKHUX
peaKuui.
Cucremarusa

https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam



https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-zameschennyh-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-na-primere-zameschennyh-arenov
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhymxld9433371696
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhymxld9433371696
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhymxld9433371696
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

M U
000011IEeHNE
3HAHWH I10
TeME

36

[Tpupoansrit
ras.
[TormyTHBIE
He(TsIHbIE
rassl

https://resh.edu.ru/subject/lesson/6148/start/170461/

37

Kamennbrit
yrojb U
MIPOYKTHI €T0
nepepadoTKu

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10

38

39

40

Hedts n
CIIOCOOBI €€
nepepadoTKH.
IIpumeHnenue
MIPOTYKTOB
nepepadoTKu
HetH
I'enetnueckas
CBSI3b MEKIY
Pa3IMYHBIMU
KJIacCaMHt
YTJIEBOJIOPOJIO
B
l"anorenomnpo
W3BOJIHEIC
YIJIEBOJIOPOJIO

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-
nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-
a9ec-cd70537cbad5?ysclid=IIfhot8pux774853837

https://foxford.ru/wiki/himiya/galogenalkany?ysclid=IlIfhabukdx549612327



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhot8pux774853837
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhot8pux774853837
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=llfhot8pux774853837
https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llfhabukdx549612327

B:
AJIEKTPOHHOE
CTPOCHHUE;
peakuuu
3aMeIeHUs
rajoreHa

41

JleiicTBue
IIeJI04YeH Ha
rajioreHInpous3
BOJIHBIC.
Bzaumogeiict
BHE
JUTa0oTreHaJIK
aHOB C
MarHueM u
LIMHKOM

https://foxford.ru/wiki/himiya/galogenalkany?ysclid=IlIfhabukdx549612327

42

Cucremarusa
U U
000011eHNE
3HAHWH I10
pasueny
"YrneBomopo

)II)I"

https://academy-content.apkpro.ru/lesson/6¢919641-7956-4130-b1fd-

c7e71db395d7

43

44

KonTposnbhas
paborta mo
TeMe
"VYrieromopo

III)I"

IIpenenbusie

https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518

https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f



https://foxford.ru/wiki/himiya/galogenalkany?ysclid=llfhabukdx549612327
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

OJHOATOMHEIE
CIIUPTHI:
TOMOJIOTHYECK
Wi psn,
ob1as
opmyura,
CTpOCHHE
MOJICKYJI,
HU30Mepus,
HOMEHKJIATYP
a,
Kiaccudukai
usl,
¢dusnueckue
CBOMCTBa

45

XuMuueckue
CBOMCTBaA
MpeAesIbHbIX
OJIHOAQTOMHBIX
CIIUPTOB

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

spirtov?ysclid=IlIfhrkacky512538994

46

47

Cnoco6bt
MIOJIy4EHHUS U
MIpUMEHEHNE
OJIHOATOMHBIX
CIIMPTOB
IIpoctslie
3UpHI:
HOMEHKJIATYp
a v U30Mepusl,

https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov

https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy?ysclid=I1fhsrggt3501634148



https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov?ysclid=llfhrkacky512538994
https://foxford.ru/wiki/himiya/himicheskie-svoystva-spirtov?ysclid=llfhrkacky512538994
https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy?ysclid=llfhsrgqt3501634148

0COOEHHOCTHU
(hUBUIECKUX U
XUMHYECKUX
CBOICTB

48

49

50

MHuoroaToMH
bI€ CIIUPTHI:
STHIJICHTIUKOJI
b U TJIUIEPUH,
HX
¢busnveckue u
XUMHAYECKHE
CBOMCTBa

CnocoObl
IMOJIyYECHHUS U
[IPUMEHEHUE
MHOT'0aTOMHBI
X CITUPTOB

deHoi:
CTpPOEHHUE
MOJIEKYJIBI,
buznyeckue
CBOICTBA.
ToxcHYHOCTB
dbenomna

https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-

d12a0bedc826

https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov

https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1

51

52

XUMHYECKHE
CBOMCTBA
(dbenona

Croco0sl
[MOJIyYEHUS U

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

https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-eqo-gomologov



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://foxford.ru/wiki/himiya/sposoby-polucheniya-spirtov
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://foxford.ru/wiki/himiya/himicheskie-svoystva-fenola
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov

53

MIPUMEHCHHE
(dbenona

[TpakTnueckas
paborta No 2.
Pewenne
JKCHEPUMEHTA
JIBHBIX 3a7a4
10 TEME
"CnupTtsl 1
benomnsr"

https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-

ac2d1b0f4c26

54

55

56

Cucremarusa
M U
00001IeHNE
3HAHUH 110
TEME

AJBIeruns u
KETOHBI:
AJIEKTPOHHOE
CTpPOEHHUE
KapOOHWIBHO
W TpyMIIbI;
TOMOJIOTUYECK
ue psibl,
oOmias
opmyura,
M30Mepus U
HOMEHKJIATy]p
a

AJpaerunn u

https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-

cb7ae5858b90

https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov



https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov

KETOHBI:
dbuzndeckue
CBOMCTBA;
peakuuu
MPUCOEINHEH
us

57

58

59

60

Peaxmun
OKHUCJICHHS U
KauyeCTBECHHEIE
peakiuu
AJIbACTUIO0B U
KETOHOB

CnocoObl
[OJIyYEHUS
AJIbACTUI0B U
KETOHOB

OIHOOCHOBHBI
€ peleibHbIe
KapOOHOBBIE
KHCJIOTHI,
0COOCHHOCTH
CTPOEHUS UX
MOJIEKYJT

N3omepus u
HOMEHKJIATYp
a KapOOHOBBIX
KHCIIOT, UX
dbuzndeckue
CBOKCTBA

https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-
veschestva?ysclid=I1fi47rrvm17500451

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

https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

https://www.vaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-Kkisloty-

6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067



https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva?ysclid=llfi47rrvm17500451
https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-organicheskie-veschestva?ysclid=llfi47rrvm17500451
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aldegidov-i-ketonov
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

61

XuMHuyecKue
CBOMCTBa
MPEACITbHBIX
OJHOOCHOBHEI
X KapOOHOBBIX
KHUCJIOT

https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot

62

63

OcoOenHoctu
CBOICTB
MypaBbUHOHN
KHCIIOTHI.
MHuoroo6pasu
€ KapOOHOBBIX
KHCIIOT

OcobenHoctu
CBOWCTB:
HETpeIeITbHBI
X1
apOMaTHYCCKH
X
KapOOHOBBIX,
JTIMKapOOHOBBI
X,
THIIPOKCUKApO
OHOBBIX
KHCJIOT.
[IpencraBuren
Y BBICIIHX
KapOOHOBBIX
KHCIIOT

https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/specificheskie-

svojstva-muravinoj-kisloty.html?ysclid=lIfibi312a252438962

https://www.yaklass.ru/p/himija/10-klass/aldeqgidy-ketony-karbonovye-Kkisloty-
6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067



https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/specificheskie-svojstva-muravinoj-kisloty.html?ysclid=llfibi312a252438962
https://himija-online.ru/ximiya-v-tablicax/ximicheskie-svojstva/specificheskie-svojstva-muravinoj-kisloty.html?ysclid=llfibi312a252438962
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

64

IlonsTue o
MTPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT

https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-
galogenangidridy?ysclid=IIfidgfdez750318841

65

CrniocoOsl
HOJTY4EHHS U
pUMEHEHHE
KapOOHOBBIX
KHUCJIOT

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

66

CrnoxHBIC
3¢upsr:
TOMOJIOTHYECK
Ui psg,
oOmas
opmyura,
HM30Mepus U
HOMEHKJIaTy]p
a

https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

67

68

duznyeckue u
XHUMHUYECKHE
CBOMCTBa
3¢upoB
Pemenue
pacyE€THBIX
3aJ1a4:; 1o
YPaBHEHHUIO
XHUMHYSCKOHN
peakiyu, Ha
OnpeAcIcHUE

https://foxford.ru/wiki/himiya/slozhnye-efiry

https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-
fbaledd4ab6d



https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy?ysclid=llfidqfdez750318841
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy?ysclid=llfidqfdez750318841
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

MOJIEKYJISIPHO
i hopMyIibI
OpPTaHUYeCKOT
O BelIecTBa

69

[IpakTrueckas
paborta Ne 3.
Pemrenne
JKCIIEPUMEHTA
TBHBIX 337124
0 TeMe
"Kap6oHoBsie
KHCIIOTBHI.
CrnoxHble

a¢upsr"

https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-
fb3c59299c91

70

Kupsr:
CTpOEHHE,
buzmveckue u
XUMHYCCKHE
CBOMCTBa
(ruzmpoinus)

https://foxford.ru/wiki/himiya/zhiry-i-masla?ysclid=IlIfijynpgo476637045

71

Ocobennoctu
CBOICTB
KUPOB,
coJiepKaIImx
OCTaTKH
HeMpeeIbHbI
X JKUPHBIX
KHCJIOT.
Kupsl B

https://foxford.ru/wiki/himiya/zhiry-i-masla?ysclid=IIfijynpgo476637045



https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.apkpro.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://foxford.ru/wiki/himiya/zhiry-i-masla?ysclid=llfijynpqo476637045
https://foxford.ru/wiki/himiya/zhiry-i-masla?ysclid=llfijynpqo476637045

72

73

pupojie
Mprb11a Kak
COJIM BBICIINX
KapOOHOBBIX
KHCIOT, UX
MOIOIIIEe
JICHCTBHE.
ITonstue o
CHHTETHYECKHU
X MOIOIINX
CpeacTBax
(CMO)
I'eneTnueckas
CBSI3b
YIJIEBOAOPOIO
BHU
KHUCJIOPOJCOE
pKaIImX
OpraHUYECKHUX
BCIIIECTB

https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot

https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-

kislorodsoderzhaschih-organicheskih-soedineniy?ysclid=Ilfilp0cm5391636564

74

Pacuétrl no

YPaBHEHUAM
XHUMHYSCKHX
peakuuii

https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

75

Cucremarusa
¥ U
00001IeHNE
3HAHWH I10
TeEME



https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy?ysclid=llfilp0cm5391636564
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy?ysclid=llfilp0cm5391636564
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

76

OOmas
XapaKTePUCTH
Ka yTJIEBOJIOB
u
Kiaccudukai
U yTIICBOJIOB
(MoHO-, - U
MOJIMCaXapu/T
bl)

https://resh.edu.ru/subject/lesson/6150/start/

77

78

MoHocaxapu
bI:
dbuznveckue
CBOMCTBA U
HaXO0XICHHUC B
pupoe
[Tpumenenue
TJIFOKO3bI, €€
3HAYCHUC B
KHU3HECATEIb
HOCTHU
opraHusma

https://resh.edu.ru/subject/lesson/6150/start/

https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva

79

Jwncaxapunsbr:
caxaposa,
MajibTO3a "
JIaKTO3a.
Haxoxnenue
B MPUPOJIC U
MIPUMEHEHUE
JIUCaxapuioB

https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza



https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://foxford.ru/wiki/himiya/monosaharidy-stroenie-izomeriya-svoystva
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza

80

81

82

[Tonucaxapuna
BI: CTPOEHHUE
MaKpPOMOJIEKY
1,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHUE

ITonsTue 00
HCKYCCTBEHH
bIX BOJIOKHaXx

Pemenue
pacyeTHBIX
3aJa4 Ha
ONpeAcICHUE
JIOJIM BBIXO[a
MPOIYKTa
peaKuuu OT
TEOPETUYECKHU
BO3MOKHOT'O

https://resh.edu.ru/subject/lesson/5413/start/150714/

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

https://foxford.ru/wiki/himiya/raschety-po-himicheskim-
uravneniyam?ysclid=IIfirpnc1g555160885

83

Cucremarnsa
U "
000011IEeHNE
3HAHWH I10

pazzaeny

https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8?backUrl=%2F04%2F10

84

KoHntposbHas
pabora 1o
TeMe
"Kucnopoaco

https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-
1f893919d25a?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam?ysclid=llfirpnc1g555160885
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam?ysclid=llfirpnc1g555160885
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

JieprKaIiue
OpraHUYECKHE
coenuueHus"

85

AMUHLIL:
KJ1accuQuKail
Ui, CTPOCHHE
MOJICKYI,
ob1as
opmyura,
HU30Mepus,
HOMCHKJIATYP
au
dbuznveckue
CBOMCTBa

https://foxford.ru/wiki/himiya/aminy-anilin

86

XUMHUYECKHE
CBOMCTBa
anudaTUIeCcK
HX aMHAHOB

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

87

AHWIVH:
CTpPOCHHUE
aHUJINHA,
0COOCHHOCTH
XAMUYECKHUX
CBOICTB
aHWJINHA

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-

6852270/aromaticheskie-aminy-anilin-6851421

88

CriocoOsr

TIOJTyYCHHS U
IPUMEHEHHE
anmudaruyueck

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



https://foxford.ru/wiki/himiya/aminy-anilin
https://foxford.ru/wiki/himiya/himicheskie-svoystva-aminov
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-aminov

89

90

X aMHMHOB

AMUHOKHCIIOT
BI:
HOMEHKJIATyp
a ¥ u30Mepus,
dbuznveckue
CBOICTBA.
OTnenpHBIE
MpeACTaBUTEN
H o-
AMHHOKUCIIOT
XUMHUYECKHE
CBOMCTBa
aMHHOKUCJIIOT,
X
OHOJIOrHYECKO
€ 3HaueHHue
aMHHOKHUCJIOT.
CuHTe3 u
TUAPOIIN3
MENTHIOB

https://foxford.ru/wiki/biologiya/aminokisloty

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801

91

92

benxu xak
MIPUPOTHBIC
MTOJTUMEDPHI;
CTPYKTYpBI
OCIIKOB
XuMHuyeckue
CBOMCTBa
OCIIKOB

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-

6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4cal-

a4a9-16b12983ede5?ysclid=Ilfiywzhq697984897



https://foxford.ru/wiki/biologiya/aminokisloty
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5?ysclid=llfiywzhq697984897
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5?ysclid=llfiywzhq697984897
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-cb74cd02-02a4-4ca1-a4a9-16b12983ede5?ysclid=llfiywzhq697984897

93

A3zoTconepxa
e
TeTEPOIUKINY
€CKHeE
COCIMHECHHS.
Hyxnennosbie
KUCJIOTEL:
COCTaB,
CTPOCHHUE U
OMOJIOrHYECKa
sl pOJIb

https://foxford.ru/wiki/himiya/azotsoderzhaschie-

geterotsikly?ysclid=11f7xfd885380375921

94

95

[IpakTnueckas
paborta Ne 4.
Pemenue
JKCIIEPUMEHTA
JBHBIX 33124
o TemMe
"A3oTconepx
anme
OpraHUYECKHE
coenuueHus"

IIpakTrueckas
paborta Ne 5.
Pemenue
JKCHEpPUMEHTA
JIBHBIX 3aa4
10 TEME
"Pacnio3naBan
ue



https://foxford.ru/wiki/himiya/azotsoderzhaschie-geterotsikly?ysclid=llf7xfd885380375921
https://foxford.ru/wiki/himiya/azotsoderzhaschie-geterotsikly?ysclid=llf7xfd885380375921

96

OpPraHUYECKUX
coenuHeHun"

KoHntposbHas
pabora 1o
TEeME
"AzoTconepx
amme
OpraHUYeCcKHe
coeauHeHUS"

97

OCHOBHBIE
MMOHSTHUS
XHUMHH
BBICOKOMOJIEK
YIISIPHBIX
COCIMHEHUH U
METOJBI UX
CHHTE3a —
MOJTMMEPH3AIL
Ui U
MTOJIMKOHJICHC
anui

https://resh.edu.ru/subject/lesson/6095/start/

98

IInacTmaccel.
Vrunuzanus u
nepepadboTka
IUIACTUKA

https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo

99

DnacToMepsl:
HaTypaJIbHbIN
CHUHTETHUYECKU
€ Kay4JyKHu.

https://foxford.ru/wiki/search?q=%D1%8D%D0%BB%D0%B0%D1%81%D1%8

2%D0%BE%D0%BC%D0%B5%D1%80%D1%8B



https://resh.edu.ru/subject/lesson/6095/start/
https://foxford.ru/wiki/himiya/plastmassy-i-ih-proizvodstvo
https://foxford.ru/wiki/search?q=%D1%8D%D0%BB%D0%B0%D1%81%D1%82%D0%BE%D0%BC%D0%B5%D1%80%D1%8B
https://foxford.ru/wiki/search?q=%D1%8D%D0%BB%D0%B0%D1%81%D1%82%D0%BE%D0%BC%D0%B5%D1%80%D1%8B

Pe3una

Bonoxkna:
HaTypaJIbHbIE,
HCKYCCTBEHH

10 mIe,

0 CHHTETHYECKU
e. [lonmumepst
CIICI[AAIIBHOTO
HazHa4YCHHS

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

[IpakTnueckas
paborta Ne 6.
Pemenue

10 JKCHEpPUMEHTA
JIBHBIX 33124
10 TEME
"Pacro3naBan
M€ I1acTMace

U BOJIOKOH"

O06o006mieHue U
cHCcTeMaTu3all
nus

10 H3YYEHHOT'O
Marepuasa 1o
TEME
"BricokoMoJIE
KYJISIpHBIE
coeqrHeHnsa"

OBILEE
KOJIMYECTBO

10



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

YACOB I1O0
I[TPOTPAMME




11 KVIACC

KoanyecTBo 4acoB

Ne Hara JJIeKTPOHHbIe N (poBbIE
Tema ypoka KonTpoasubie  IlpakTuueckue
n/n Bcero H3ydYeHHsi  00pa3oBaTe/IbHbIE pecypchl
padoThbI padoThbI
Atom. CocTaB aTOMHBIX https://lesson.edu.ru/lesson/20b1df2e-6ce4-
1 sanep. XuMAYECKUN 1 435b-b6dc-

3eMeHT. U30TOnsI 5155d30a45fa?backUrl=%2F04%2F11

CtpoeHue 311eKTPOHHBIX e .
https://foxford.ru/wiki/himiya/stroenie-

2 000JI0YEK aTOMOB, 1
elektronnyh-obolochek

KBaHTOBBIE YHCIIA
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

Knaccudukamnus 6931691 /periodicheskii-zakon-i-

3 XUMHYECKHX IJIEMEHTOB (S- 1 periodicheskaia-sistema-khimicheskikh-

, p-, d-, f-amemenThI) elementov- -6948490/re-d724156f-9362-
46¢1-9841-
d93e8c16323f?ysclid=1Ifj7nli1n65384048

Pacnpenenenue

4 3JICKTPOHOB 10 ATOMHBIM 1
opouTasamM

ONEeKTPOHHBIE

5 KOH(UTYypaIiy aTOMOB 1

3JIEMEHTOB B OCHOBHOM U

BO30YKJIEHHOM COCTOSIHUU

ONEKTPOHHBIE

6 KOH(UTYpaIi HOHOB. 1 https://resh.edu.ru/subject/lesson/6332/start/

DIIEKTPOOTPULIATEITBHOCTD

7 [Iepnonnueckuil 3aK0H 1 1 https://lesson.edu.ru/lesson/e7d48881-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-d724156f-9362-46c1-9841-d93e8c16323f?ysclid=llfj7nli1n65384048
https://resh.edu.ru/subject/lesson/6332/start/
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

Ilepnonuueckas cucrema
XMMHUYECKHX 3J1eMeHTOB /1.
U. Menneneena, CBI3b C
COBPEMEHHOM Teopuen
CTPOEHHS aTOMOB

055d-49da-a49c-

7375¢3d033e97backUrl=%2F04%2F11

3aKOHOMEPHOCTH
HN3MCHCHMS CBOMCTB
XAUMHUYCCKHUX DJICMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX
U CJIOKHBIX BCUIICCTB I10
rpynmnam U nepuonam

Cucrematusanuus u
0000111eHE 3HAHUHA 110
TEME

10

11

12

Bunpr xumMnudeckoit CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b.
MexMOoeKyIspHbIe
B3alMOJEHCTBUA

BanenTHoCTh U BaJICHTHBIC
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
TEOMETPUUECKUM
CTPOEHHUEM
IIpencraBnenus o
KOMIIJIEKCHBIX
COCJIMHEHMSIX: COCTaB U



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

13

14

15

16

HOMEHKJIaTypa

BemectBa MosnekynsspHOro
Y HEMOJICKYJISIPHOTO
cTpoeHusd. Tumbl
KPHUCTAJUTMYECKUX PEIIETOK
U CBOMCTBA BEIIECTB

[TonsaTHE O IMCTIEPCHBIX
cucremax. [Ipeacrasnenue
0 KOJJIOMJIHBIX pacTBOpax

HctunHble pacTBOpPHI:
HACBIIIICHHBIC 1N
HCHACBIIIICHHBIC,
pPacTBOPUMOCTb.
Kpucramnoruaparst

Crioco0b! BBIpAKEHUS
KOHLIEHTPALUU PaCTBOPOB

17

18

Pemenue 3amau ¢
HCITOJIb30BAHUEM MOHITHHI
""MaccoBas 011
pacTBOpEHHOTO BemiecTa',
"MoJsipHasi KOHUEHTparus'"
Knaccudukanus u

HOMCHKJIaTypa
HCOPraHNMYCCKUX BCIUICCTB

19

20

Cucremaruzaums u
0000111IeHrE 3HAHUH 110
TEME

KonTponbnas pabora no




21

TemaM "CTpoeHue aroma.
[Tepronnueckuii 3aKOH U
[Tepnonnueckas cucrema
XUMHYECKUX AJIEMEHTOB /.
W. Menneneena",
"CTpoeHue BelecTna.
Mmuoroo6pasue Bemiects"

Knaccudukanus
XUMUYECKHUX PEaKUuil B
HEOPraHWYECKON 1
OPraHUYECKOW XUMHUH.
3aKOH COXpaHEHHS MacChl
BEILIECTB; 3aKOH
COXpaHEHUS U
MpEeBpaLICHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIHUAX

22

Tennosie 3 PexThI
XUMHYECKUX PEAKIUH.
Tepmoxumuyeckue
ypaBHEHUS

23

Brrancaenus nmo
YPaBHEHUSAM XUMUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CKOpOCTh XUMHUYECKOM

peakimu, €€ 3aBUCUMOCTh
OT pa3JINYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl




25

26

T'omoreunnsie u
TreTEPOreHHBIC PEaAKITUH

[IpakTrueckas padora Ne 1
o Teme "Bnusinue
pazIUYHbIX (PAaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU
peakmuun"

27

28

Oo6parumsbie 1
HEOOpaTHUMBbIE PEAKITHH.
XUMHUYECKOE paBHOBECHE

[Mpaktuueckas padora Ne 2
1o teme "BnusiHue
pa3nuyHbIX (PaKTOPOB HA
MOJI0KEHUE XUMUYECKOTO
paBHOBecHS"

29

DIEeKTPOIUTHYECKAS
nuccormanus. CUIbHbIE U
cia0bble AIEKTPOITUTHI.
CreneHp aucconuanuu

30

Honnoe npousseneHmne
BOJibl. Cpesia BOJHBIX
pactBOpOB. BogopoaHbIi
nokaszatens (pH) pactBopa

31

32

I'maponus coneit. Peakuuu,
MPOTEKAIOIINUE B paCTBOPax
3JIEKTPOJIUTOB
[IpakTuaeckas padbora Ne 3
o TeMe "XuMHUCCKHIE
pEeaKIu B pacTBOpax




33

34

35

3J€KTPOJIUTOB"

OKHCIIMTEIHFHO-
BOCCTAHOBHUTEJILHEIE
peakuuu. Baxueimme
OKHUCJIUTENH U
BOCCTaHOBHUTEIU

MeTton 37E€KTPOHHOTO
(371€KTOHHO-MOHHOT0)
OanaHca

DNEKTPOIN3 pPaCTBOPOB U
pacIuUIaBOB BEIIECTB

36

Pemenue 3agau pa3nmuHbIX
TUIIOB

37

38

39

40

Pewenne 3ana4 pa3nu4HbIX
THUIIOB

Cucremaruzanuys u
0000111eHKE 3HAHUI 10
TeMe "XUMHYECKHUE
peakuun"

KonTponbHas pabora no
teme "XuMHU4eCcKue
peakuun"

[TonoxeHne HEMETAITIOB B
[lepnoauueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menaeneesa u
0COOEHHOCTH CTPOCHUS UX
aToMoB. Pu3nYECKue




41

42

CBOMCTBA HEMETAJIJIOB

ANIOTpONUs HEMETAIIOB
(Ha mpuMepe KUCIopoa,
cepsl, ochopa u
yraepoaa)

Bonpopoa: nonyuenue,
(u3HUeCKre U XUMHUICCKUE
cBorcTBa. ['mapuasl

43

I"anorensl: HaxX0XACHUE B
MIPUPOJIE, CIIOCOOBI
MoJTy4YeHUs, GU3HIECKUC U
XUMHYECKHE CBOMCTBA

44

l'anorenoBonoponsl.
Baxwueiimne
KHUCJIOPOJICOAEpIKALINE
COEMHEHUS TAJIOTEHOB

45

46

47

JlaGopaTopHsble
MIPOMBIIIIEHHBIE CITOCOObI
IIOJIy4EHHUs FaJIOT€HOB.
[IpuMeHeHne rajnoreHoB u
UX COCIMHEHUI

[IpakTuueckas padota Ne 4.
Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4
o teme "["anorensr"

Kucnopon: naboparopHsie
Y TIPOMBIIIIJICHHBIC
CHOCOOBI OTYYCHHUS,
(u3nUecKre U XUMUYECKUE




cBoiicTBa. O30H.
[IpuMenenue kucnopoaa u
030Ha

48

49

Oxcuapl U IEPOKCUIBI

Pewienue 3anay pa3nu4HbIxX
TUIIOB

50

Cepa: Hax0XIECHUE B
MIPUPOJIE, CIIOCOOBI
noJTyueHus, GPU3NIeCcKue 1
XUMHUYECKHE CBOMCTBA

51

52

53

CepoBonopon, cynbhubl
Kucnopoaconepxaiue
COCITUHEHUS CEPBI.
OCco0eHHOCTH CBOICTB
CEpPHOM KHUCIIOTHI

[IpakTuueckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIBHBIX 3aj1a4
no teme "Cepa u eé
coenqnuueHusa”

54

A30T: Hax0XJICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTy4YeHHUs, PU3HIECKUC U
XHMMHYCSCKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

55

Kucnoponconepxaiue
COCIIMHEHUS a30Ta.
OcoOeHHOCTH CBOWCTB




56

57

58

59

a30THOM KHUCJIOTHI

[Ipumenenue a3ora u ero
coenqnHEHN. A30THBIE
ynoOpeHus

®docdop: HaAXOKIEHHUE B
MIPUPOJIE, CIIOCOOBI
noJiydeHusl, GU3NIECKUC U
XMMHYECKHE CBOMCTBA.
®Dochunst u hochun
Oxcunpl pocdopa,
dhocdopconepxariue
kucioTel. Conu
(hocdopHOIi KHCITOTHI
[Tpumenenue dpocdopa u
€r0 COCIUHEHUH.
dochopubie yroOpeHus

60

61

62

[IpakTuueckas padota Ne 6.
Pemenue
JKCIIEPUMEHTAIBbHBIX 33134
o Teme "A3ot u docdop u
UX coequuenus”

VYraepoa: HaXOXKICHUE B
MPHUPOJIC, ATIOTPOITHBIC
Moau(UKAIIY;
¢bu3nyeckre 1 XUMHYECKUE
CBOICTBA, TPUMEHEHUE
Oxkcup yrnepona(ll), oxenn
yraepoaa(lV), yronbnas
KHCJI0Ta U €€ COIHu




63

64

65

66

67

Pemenne 3aa4 pa3IMIHbIX
THUIIOB

KpemHunii: Haxox1eHue B
MIPUPOJIC, CIIOCOOBI
noyty4eHus, pusnueckue u
XHMHYECKHE CBOMCTBA

Oxcup kpemuus(1V),
KpEeMHHUEBast KUCIIOTA,
CHJTKATHI

[IpumeHenne kpeMHUs 1
ero coeauHennii. CTekIio,
€ro HOJIy‘-ICHI/Ie, BHUbI
CTEKJIa

Pemienue 3amau Pa3IMYHBIX
THUIIOB

68

CucreMmarusanys u
000011IeHre 3HAHUH 110
teme "Hemeramier"

69

KontponbHas padota mo
teme "Hemerambr"

70

71

AHanu3 pe3yiabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OITHOO0K

[TonoxeHne MeTaIoB B
[Iepnoanueckoii cucreme
XUMHNYCCKUX DJICMEHTOB.
Oco0eHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0UYEK




72

73

aTOMOB MCTAaJIJIOB

Ob6mue ¢puznueckue
CBOMCTBA METAJIJIOB.
[IpumMeHeHne MeTaoB B
OBITY U TEXHUKE

CrnnaBel METaJIOB.
Koppo3sus meramios

74

Pemenue 3agau pa3nmuHbIX
THUIIOB

75

DIEKTPOXUMUYCCKUN DS
HaNpsiKEHUA METAJIOB.
OO01ue criocoOnl
MOJIY4EHHUS METAIJIOB

76

77

OO0m1as xapakTepuCTHKA
MeTamioB | A-rpyribl
[Tepronnueckoit CuCTEMbI
XHMUYECKHUX DJIEMEHTOB.
Hatpwii n xanmii:
noyiyueHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIIECTB U UX COCOUHCHMI

OO0m1as xapakTepucTuKa
MeTasuioB || A-rpynmbl
[Tepronnueckoi CucTeMsl
XAMHYECKHUX 3JIEMCHTOB.
Marauii ¥ KaJbIyi:
noyiyueHue, Gu3ndeckue u
XHMMHYECKHE CBOMCTBA,




78

79

MIPUMEHEHHE TPOCTHIX
BEILIECTB U UX COCTUHEHUIN
JKécTtkoCTh BOIBI U
CHOCco0BI €€ yCTpaHeHHUs
AIOMUHUI: TIOJyYEHUE,
¢u3nyeckre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

80

81

AmdoTepHbIe CBOICTBA
OKCHJIa U THJIPOKCH]IA
ATFOMUHHSI,
THAPOKCOKOMIIJICKCHI
AJIFIOMHUHUS, UX
IIPUMECHEHUE

Pemienue 3amau Pa3IMYHBIX
THUIIOB

82

[IpakTtruaeckas padborta Ne 7.
Pemenue
SKCHEPUMEHTAIIbHBIX 3a7a4
o teme "Metasibl
[JIaBHBIX noArpymm"

83

84

OO01mas xapakTepucThKa
METaJJIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepronnueckoi CucCTeMbI
XUMHYECKHUX DJIEMEHTOB

Ddu3znyuecKrue U XUMHUYECKHIE
CBOICTBA XpoMa H €ro
COCIUHEHMH, NX
NIPUMEHEHUE




85

Bakueriime coennHeHn
Maprania. [lepmanranar
KaJIis, €ro OKUCIIUTEILHBIE
CBOMMCTBA

86

dusnueckue 1 XUMHUYECKHE
CBOMCTBA JKeJie3a U eTo
coequHenuil. [lonyuenne n
MIPUMEHEHHUE CILJIABOB
JKenesa

87

dusnueckue U XUMUYECKHE
CBOMCTBa MeU U €€
COCIMHCHMH, UX
MIPUMEHEHHE

88

89

®du3ndecKnue 1 XUMHUYECKHUE
CBOMCTBA IIMHKA U €T0
COCIMHEHMH, UX
IIPUMEHEHHUE.
I'mApOKCOKOMILIEKCHI
IIMHKA

[IpakTuueckas padota Ne 8.
Pemenue
9KCIIEPUMEHTAIIBHBIX 331a4
1o TeMe "Meraisl
noOOYHBIX moArpymm"

90

Pemenne 3aa4 Pa3IMIHbIX
THUIIOB

91

O00011eHue 1
CHCTEMaTH3aLUs
M3YyYEeHHOT'0 MaTepHaa 1o




92

Teme "Metamis!"

KonTpomnpHas pabora mo
teme "Metamsr"

93

AHanu3 pe3yJbTaToB
KOHTPOJILHON paboTHl,
KOPPEKIHs OINOOK

94

Posb xumum B
o0ecreueHn: yCTOMIUBOTO
Pa3BHUTHS YEIOBEUYECTBA.
[TonsTHE O HAYYHBIX
METOJIaX MCCIICOBAHUS
BEIIICCTB

95

96

97

Hayunbie npuHUHUIIBL
OpraHMU3ali XUMHUYECKOIO
MPOU3BO/ICTBA.
[IpombInieHHBIE CTTOCOObI
MOJy4YEHUS] BAXKHEHIINX
BEILIECTB

XUMHUYECKOE 3arpsi3HEHUE
OKPYXAaIOIIEH CpeIbl U €ro
IIOCJICACTBUA

XUMHUS U 3J0pPOBBE
yenoBeka. JIekapcTBeHHbIE
CpeacTBa

98

99

Xnmus iy, Pons xumMun
B 00€CIIEUeHNH THUILEBOM
0€30I1aCHOCTH

Kocmetnueckue u




100

101

102

napgoMepHbIe CPeCTBA.
BriToBas xumus

XHUMHS B CTPOUTETIBCTBE.
Baxueimme cTpouTesbHbIe
U KOHCTPYKLMOHHBIE
MaTepHaIbl

XUMUS B CETBCKOM
xo3siicTBe. OpraHuvecKue
Y MUHEpPAJBHBIC yI00pEeHUs

Cucrematusanuus u
000011eHUE 3HAHUHN 110
TEME

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnuonepHoe obmectBo «M3narensctBo «IIpocBenienne»
» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBKkuH

A.H., Aximonepnoe o6miectBo «M3narensctBo «IIpocsemienuey

METOAUYECKHUE MATEPUAJIBI IS YUUTEJA

["abpuensn, O. C. Metoauueckoe nmocoore Xumus 10 kiacc https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
['abpuensH, O. C. Meronnueckoe mocodue Xumus 11 kmacc https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
[Ma6puensu, O. C. Xumus 10-11 xnacc. ba3oslit ypoBenb. MeToauueckoe
noco6wue https://drofa-

ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://m.edso0.ru/86

2. https://resh.edu.ru/

3. https://urok.apkpro.ru/



4. https://foxford.ru/
5. https://oblakoz.ru/conspect
6. https://lesson.edu.ru/lesson/

7. https:/www.yaklass.ru/p/himija/






