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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0pa3zoBaTeIbLHON pOrpaMMbl CpeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepaniy, Ppeamu3yIOMUX OCHOBHBIE O0pa3oBaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKe ISt
MPOJIOIKEHU OOyUYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOoAPOOHYI0  WHTEPIpPETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUH PYHKITUH:

e THPOPMALIMOHHO-METO/INYECKAs], —pealu3alusi KOTOpoM obOecredynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHM3alMOHHO-TUIAHUPYIOIIasi, KOTopas MpeayCMaTpUBAET OINpECICHUE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOro  marepuana, KOJWYECTBEHHBIX W  KayeCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COZAEpKaHue, 00s3aTeNbHOE IS
U3y4YeHUsT B paMKax OTHAENbHBIX Tnpoduiiel, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1a€T IPUMEPHOE paclpeesIeHHe y4eOHOTO BPEMEHH, PEKOMEHIYEMOIO IS
U3YUYEHUS OTNIETBHBIX TEM;

erpe/jiaracT MPUMEPHYIO  IOCJIEAOBATENLHOCTh M3YYEHHS  Y4EOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALHUIO LIeJIEH U 3a/1a4 U3YUEHUS IPEIMETA Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPEIyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTeMe
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BEIOPABIINX OMPEACTEHHBIN TPO(HIIH
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOlt 00pa3oBaTEIbHOM MPOrpaMMBI CpeHero o0Iero oOpa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX ~ CIOCOOOB  JIEATENBHOCTH, WMEIOUIMX  MEKIUCUUITMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoJIX0/10B K OTOOPY U CTPYKTYpPHOMU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPraHUYECKasi XUMHUSD COCTAaBIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yYEHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKINil, pacCMaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUUYECKOW KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI NpH e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
ANEKTPOXUMHUYECKUX MpoIeccax M ANEKTPOIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIN Bec OyneT MMETh OpraHuyeckas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMMUABI, OENKHU, YTIIeBOIbI, HYKJICHHOBbBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U OMBITA MPAKTUYECKOTr0 MPUMEHEHHS HAyUHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NOpeaMeThl», «Marematuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e pOopMUpOBaHME TPEACTABICHUH: O MaTepualbHOM €IWHCTBE MHUpa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJIHOM CPELIE;

®¢OCBOCHHE CHUCTEMBI 3HAHHUW, JEXKAIMX B OCHOBE XMMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

e hopMHpOBaHUE y oOy4Jaronmxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a ¥ OIICHKHU C TTO3UIIMKA SKOJIOTHYECKONW 0€30MTaCHOCTH TTOCIICACTBUN
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e YIUIyOJICHHE MPECTABICHUN O HAYYHBIX METO/JaX MO3HAHUS, HEOOXOIUMBIX
JUIs. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HMU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHOM CHUCTEMBI CpeHEro oOIero o0pa3oBaHUs NPU U3YYCHUHU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCTIUTaHUE YOSKJAEHHOCTH B IO3HABAEMOCTH SIBJICHUU MPUPOJIbI, YBAKCHUS
K TIpollecCy TBOpPYECTBA B 00JIACTU TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHUBAIMM K OOYYEHHUIO U TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e PA3BUTHE IMO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e bOpMUpOBAHHE yMEHUW W HABBIKOB Pa3yMHOTO MPUPOAOIOIb30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee YKnciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YYEHUS XUMUM Ha YIITyOJIEHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSX. Tumbl TruOpUIM3alMM aTOMHBIX OpOuTanein
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX oOpOHTanedl, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemecTB. [loHsTHE O CBOOOAHOM paaukane, HykJIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COENMHEHUH. MONeKylIsipHble U CTPYKTYpHBIE  (DOPMYJIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuUKaMM OpraHuyeckux BemiecTB. [loHsTue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuilt (IUPAC) u TpuBHasibHBIE Ha3BaHUSs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHMPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, Sp°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. Dusmveckne cBOHCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AJIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKEHOB, Sp*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, o- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusnyeckne CBONCTBA  aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O.-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMOJI0OrH4ecKuil psii aIKMHOB, 001as popMyiia, HOMEHKIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIHNX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast opmya, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBinenre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHUE B IPOMBIIINIEHHOCTU U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. JIeficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOIO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTUJIeHa C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kauecTBeHHOe OOHapyKeHHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PE3UHBbI, MOJEIUPOBAHHE MOJIEKYJ
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U  kinaccupukanus. Dusnyeckue CBOWCTBA  NpeneibHbIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHL. /[eliCTBUE 3TaHOJIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKOJNb M TIMLEepuH. Du3nueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esoBeka. (CrnocoObl TOJyYeHHsT U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenus v npuMenenue penona. Genondopmanbaeruanas cmMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICHIINX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIarypa. Pu3nyeckue M XMMHUYECKUE CBOMCTBA: THAPOJIM3 B KHUCIOHW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIECE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapubl. [ uapoans
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMaJsia: THAPOJIM3, KAYECTBEHHAs PEaKUus C UOAOM. XHUMHUYECKHE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(ll)), peakmus raunepuHa €
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKyJ, oOmas (opmyia, U3oMepus, HOMEHKIATypa U (U3NUECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHA. B3anMHOE BAMSHUE TPy aTOMOB B MOJIeKyJie aHWiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepus. OTAENbHBIE PEICTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACTOT. CUHTE3 U THAPOJIA3 NENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[TonumepHbie wmatepuansl. [lmacTmaccel  (MONMATUIICH, TMOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS BEUIECTB W HMX MPEBpALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOd (GOpMysibl OPraHUYECKOTrO0 COCAMHEHUS 10
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiUu W/WIM HCXOJHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEeOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIOJCHUE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PM3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, IHEPTHI,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTLTUBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKUM 31eMeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U lleproanyecKoil CUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHYecKass CBSI3b. BHAbBI XMMHMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTenb, JMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIWHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHeix cucremax. ictuaubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHAIIbHbBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3(EKTh XUMUYECKHX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUA. DaKTOpbI, BIMSAIONIME HA IOJOXKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHCIIOTHAS, HEUTpaibHAasd,
nienioyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNE PEAKIIMM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MIOpUIBI.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenwme B TpuUpoAe, CIOCOOBI TOJNYYCHHS, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cpoiictBa. Pochunsl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoJydeHus, (hU3UYecKue u
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0OJOYEK aToMOB MeTaioB. OOmiue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIusl,
anektpometautyprus. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3amuThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapaktepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMIL: TTOTy4YeHue, pU3ndecKue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKnue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHUIIBI U
ruapokcuasl xpoMma(ll), xpoma(Illl) m xpoma(VI). XpomaTel U JuXpoMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugapokcunsl u conu xkene3a(ll) u xenesa(Ill). [onyuenne u npuMeHEHUE Keye3a
Y €r0 CIUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeINHECHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 [0 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4yHbIX METOJaX IIO3HAHUS M METOAOJIOTUM HAYYHOTO HCCICIOBAHUSA.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTTIOCOOBI MOTYYEHUSI METALIOB U
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEIUIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENBCTBE: BAXKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BelecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOJYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TMpU  W3YYECHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHSATHUSA: SBJICHUE, HAYYHBIN (DakT, rumoresa,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKIICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBINIJIICHHOCTD, HaHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHMsI BBIIEICHBI CJICAYIONIME COCTABISIONINE: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TMpaBWJIaMH W HOPMaMH T[IOBEJICHUS, HaJIH4YNC
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
oOyJarouxcs B MPOLIECCe peaan3alui 00pa3oBaTeIbHON ASSITENFHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIie B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH TMPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE M TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOITHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTH ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HWJEOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBAaHUN PANMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, 00ECIICUYECHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JJIsl aHallM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOyUYaOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN O0YJarOIIIIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PETYJATUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKE IMOHITHS IS OOBSICHCHHS OTISIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4YeOHBIX 3ajaad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmauu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TMPE3CHTAIMEH Pe3ylIbTaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCIAEAOBAHUMN IMYyTEM COTJIACOBAHWS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JeSITEIbHOCTh, OMpeAcisis €€ LeIM W 3aJayd, KOHTPOJMPOBAaTH M 110 MEpE
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIITh CAaMOKOHTPOJIb JIESTEIBHOCTH HA OCHOBE CaMOaHaau3a MU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayyHble 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI IO TIoAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojiu B 00EClEeYEeHUU YCTOWYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeNET, (yHKIMOHAJIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS OJHEPrUM TPHU XUMHUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYMI aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3pdexTrr, opueHTanTsl I u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTUUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHUSI XMMHUECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3TOTaBJIMBATh MOJICTU MOJIEKYJI OPraHWYECKUX BEIIECTB Ui WUTFOCTPALUU
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH: YCTaHABJIMBATh MPUHAICKHOCTh H3yUYCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHWS [0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHUJICH, TOIYOJ, TJIHIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBAsSI, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUEC);

chOpPMHUPOBAHHOCTh YMEHHUS OIPEICTIATh BHUJ XHMHUYECKOH CBSI3M B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HMOHHAsi CBS3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATH IIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa 11 00bICHEHUST 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJKaJUEHOB,
QJKUHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB, CIUPTOB, aJbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIIUX XUMHYECKMX PpEaKIUi C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPXKIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THIA KOBAJICHTHOM CBSI3H (G- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKHU YTIJIEBOIOPOTIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE IPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HAHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, YKCIICPUMCHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMSI MO0 OPraHUYECKOM XUMHH JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHII: IPOrHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIUX OPraHMYECKUX BEILIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuio, nepepadarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW MOPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOCCICUCHUU PAIMOHAIBHOTO MPHPOIOIOIH30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUe IOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTEIb, TEIIOBOH 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEeBpAaICHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJICHUST O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAx, COCTaBe, MOJy4YeHUHW U O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAs), THUI KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHMI:  KiIaccu(UUUPOBAaTh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BbIOUpATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUU
M3Yy4aeMBbIX BEIECTB U XUMUYECKUX PEaKLUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUUd  TUAPOIH3a;  PEaAKLUU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSl CKOPOCTHM XHMMMYECKOH peaklMM B 3aBUCHUMOCTH OT pPa3jIMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
J€Kalie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHUs] CEpHOM KHUCIIOTHI, aMMMAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C HCIOJIb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10J€l pacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHMUECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHMEM TpaBUil 0€30MacHOro OOpallleHusl ¢ BEIECTBAMU U JTaOOPATOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MOCy/IOl M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTMXKEHUA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3IMYHBIX UCTOYHHUKAX (HaydHAs U y9eOHO-HAydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C IOCTaBJIEHHOU y4eOHOM 3aJjavue.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE OcHOBHBIE BUBI
Ne HaumeHoBaHue pa3jiesioB u (undposbie) AesITeJIbHOCTH
KoHTpobHBI IIpakTHYecku
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTeIbHbI
e padoThlI e padoThl
e pecypchbl

Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOM XMMUM
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BenlecTs A. M.
byrneposa u
MPUMEHSITh UX JUIS
O0BsSICHEHUS
3aBUCUMOCTH CBOMCTB
BELIECTB OT COCTaBa U
CTPOCHHSI.
Hcnons3oBath
XUMHUYECKYIO
CUMBOJIUKY JUIS
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAIEHHBIX,
CKEJIETHBIX) (hopMyIT
OpPraHUYECKUX
BeulecTB. OnpenensaTh
BUJBI XUMHYECKON
CBsI3M (OZIMHApHBIE,
KpaTHbIE) B
OpPraHUYECKUX
COEIIMHEHUIX.


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Hroro no pazgeny

Pa3zgen 2. YrieBoaopoabl

2.1

2.2

2.3

2.4

[IpenenbHbIC YTIAEBOAOPOABI —
aJIKaHBI, IMKJIOAJIKAHBI

HenpenenbHble yriieBogopobL:
aJIKEHBI, aJIKaINEeHbI, aIKUHBI

ApomaTudeckue yrieBogopoabl
(apensr)

[IpupoiHBIE HICTOYHUKHU
YII€BOJAOPOAOB U UX
nepepadoTka

14

bu6nuoreka [JOK
https://lesson.acade
my-
content.myschool.ed

u.ru/04/08
bubnnoreka IIOK
https://lesson.acade

my-
content.myschool.ed

u.ru/04/08
bubnnoreka IIOK
https://lesson.acade

my-
content.myschool.ed

u.ru/04/08
bu6mmoreka [IOK
https://lesson.acade

my-
content.myschool.ed

u.ru/04/08

Biagers nzyyaemeiMu

XHUMHYECKUMU
MMOHSATHUSIMU.
BrIIBISATE
XapaKTepHbIC
MPU3HAKYU TTOHSATHUH,
yCTaHaBIMBATh UX
B3a1MOCBSI3b,
HCII0/IL30BaTh
COOTBETCTBYIOIIIHE
MOHSATHUS TIPH
OITMCAaHUH COCTaBa,
CTPOCHUS U
MPEBPALLEHUI
OpraHUYECKUX
COCTUHEHMH.
Hcmons30BaTh
XUMUYECKYIO
CUMBOJIMKY JIJIsI
COCTaBJICHHS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

(pa3zBépHyTOH,
COKpaIIEHHOM,
CKeJeTHOH) Gopmyn
YTJIEBOJIOPOIOB.
VYcranaBiauBaTh
MIPUHAIC)KHOCTh
BCIIECTB K
OTpeIeICHHOMY
KJ1accy
YIJIEBOIOPOAOB IO
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX 110
CHCTEMaTHYCCKOM
HOMEHKJIATYpE;
MIPUBOIUTH
TPUBHAIILHBIE
Ha3BaHMS OTICIBHBIX
MpeACTaBUTENEH
YTJIEBOJIOPOIOB.
Onpenensars BUAbI
XUMHYECKOU CBS3H B
MOJIEKYJIax
YTJIEBOJIOPOIOB
(xoBaseHTHAs
HEToJIsIpHAs 1
MOJISIpHASL, G- U T-
CBSI3b).
[ToaTBepkath Ha
KOHKPETHBIX
MpuMepax xapaxkTep
3aBUCHMOCTU
PEaKUHOHHOU
CITOCOOHOCTH
YTJIEBOJOPOAOB OT
KPaTHOCTH U THIIA
KOBAJICHTHOH CBSI3U
(o- 1 - cBA3NM),
B3aMMHOT'O BIIUSHUS
ATOMOB Y T'DVIIII
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Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. denon 11

KapOonunbHbie coeqMHEHUS:
QJIbJICTH/IbI U KETOHBI.

3.2 21
Kap6onoBsie kucnotbl. Cli0KHbBIE

a¢upsl. Kupbl

bu6nuoreka [JOK
https://lesson.acade
my-
content.myschool.ed

u.ru/04/08
bubnnoreka IIOK
https://lesson.acade

my-
content.myschool.ed

u.ru/04/08

PackpsIBaTh cMbICT
M3y4aeMbIX MMOHATHN
(BBIACIATH UX
XapaKTEPHbBIC
IIPU3HAKN) U
MIPUMEHSATD 3TH
TIOHSTHSI IPU
OIIMCAaHHWH COCTaBa U
CTPOCHHSI BEIIECTB,
U1 OOBSICHEHUS


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

OTAETbHBIX (DAKTOB U
SIBJICHUM.
Ucnonb3oBath
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAIIEHHOMN )
(bopMyIT KHCTIOPO/I-
COJIEpIKAIINX
OpPTaHUYECKUX
BEIIECTB.
VYcranaBnuBaTh
MPUHA]IIEKHOCTD
KHCJIOPOJIOCOIePKAIIL
WX OPraHUYeCKHUX
BEIIIECTB K
ONpeIEICHHOMY
KJIacCy MO COCTaBY U
CTPOCHHIO, Ha3bIBATh
UX 10
CHUCTEMaTUYECKOM
HOMEHKJIaTypE;
MIPUBOIUTH
TPUBHATBHBIE
HA3BaHUS
OTJIETBHBIX
MpeICTaBUTENeH
KHCJIOPOJICOACPIKAIITI
X COEMHEHHUM.
XapakTepus3oBaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHE,
¢dusnveckue u
XUMHUYECKHE
CBOICTBa, BaxKHEHIIINE
CIIOCOOBI TIOIVUEHUS
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Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust



PackpsIBaTh cMbICT
M3y4aeMbIX MMOHATUN
(BBIACIATH UX
XapaKTEPHbBIC
IIPU3HAKN) U
MIPUMEHSATD 3TH
MOHSATUS TIPU
OITMCAHMWH COCTaBa U
CTPOCHUS BEILIECTB,
UL OOBACHEHUS
OTAETBHBIX (DAKTOB U
SIBIICHUH.
Hcmonn30BaTh
XUMHYECKYIO
CUMBOJIMKY JIJIst
COCTaBJICHHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaIIEHHON)
bopmyn
a30TCco/IepKaIINX
OpraHUYECKUX
BCIIECTB.
Onpenensrob
MIPUHA/IEKHOCTh
a30TOCOIepKAIINX
BCIISCTB
onpeIeICHHOMY
KJIacCy MO COCTaBy U
CTPOEHUIO, Ha3bIBaTh
HX II0
CHCTEMaTHUICCKOM
HOMEHKJIaTypE;
MIPUBOIUTH
TPUBHUAIIbHBIE
Ha3BaHMS OTACIbHBIX
MPEICTaBUTENEN.

X anakTeDnu30BaTh



Hroro no pazneny 12

Pa3zgea 5. BbicokoMoJieKy/JISIpHbIE COeIUHEHUSA



5.1

BLICOKOMOJ'IGKyJ'IprHHe
COCIUMHCHUA

bu6nuoreka [IOK
https://lesson.acade
my-
content.myschool.ed

u.ru/04/08

Biagers nzyyaemeiMu
XUMUYECKUMU
MOHATHUSIMU:
PacKpbIBaTh CMbICII
U3Yy4aeMbIX IIOHATHNA U
IPUMEHSTh 3TH
HIOHSTHS TIPU
OIMCaHUU COCTaBa U
CTPOEHHUS
BBICOKOMOJIEKYJISIPHbI
X OpraHu4eCcKHUX
BEIIECTB, JUIs
OOBSICHEHUS
OTAENbHBIX (DAKTOB U
SIBJICHUM.
Hcnonb3oBath
XUMHUYECKYIO
CUMBOJIUKY JUIS
COCTaBJICHUS
CTPYKTYPHBIX (pOpMyII
BelIecTB (MOHOMEPOB
U TIOJIUMEPOB) U
YPaBHEHUH peakIui
MOJINMEPU3ALUU U
MOJINKOHACHCALIUH.
OmnuceIBaTh COCTaB,
CTpOEHHE, OCHOBHbIE
CBOMCTBA U
MpUMEHEHNE
Kay4dyKoB, HanOoJee
pacupoCTpaHEHHBIX
BHJIOB IJIACTMAcCC U
BOJIOKOH.
Hcnons3oBats
oOIeHayJYHbIe
METO/Ibl I03HAHUS IPU
CaMOCTOSITEIbHOM
IUIAaHUPOBAHUH,
IIDOBEICHUHU U


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE OcHOBHBIE BUBI
HanmMmeHnoBanue
Ne (undposbie) NeATEJLHOCTH
pa3aesioB U TeM KoHTpoJibHBI IIpakTnyeckn
n/n Bcero o0pa3oBaTejibHbIE
NporpaMMbI e padoThl e padoThbl
pecypchl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM



11

Crtpoenue aToma.
Ileproanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMMUYECKUX
snemenToB /JI. W.
Menpeneena

bubnuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/0
8

PackpsIBaTh cMbICT
M3Yy4aeMbIX MMOHATHIMA
(BBIACATH UX
XapakTepHbIe
IIPU3HAKN) U
MIPUMEHSITh 3TU
MOHATHS TIPH ONIHCAHUHT
COCTaBa M CTPOCHUS
BEIIECTB, JUIS
O0BSICHEHHS OTAEIBHBIX
(aKTOB U SBJICHUIA.
PackpriBath cMbICT
MEPUOTNIECKOTO
3akoHa I. U.
MenpeneeBa u
J€MOHCTPUPOBATH €TO
CHCTEMAaTHU3HPYIOUIYIO,
OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO
GbyHKIIH.
XapakTepru3oBaTh
3JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U
BO30Y)KIEHHOM
COCTOSIHMH) U HOHOB
XUMHUYECKHX 3JIEMEHTOB
1 -4 nepuonoB u ux
BaJICHTHBIE
BO3MOKHOCTH,
UCTOJb3Ys TIOHATHS S-,
p-, d-3JeKTPOHHBIC
opbuTanu,
SHEPreTHIECKUe
ypoBHU. OOBSACHATH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB
U UX COCIUHEHUH IO
IIEDHOIAM ¥ TDVIIIIAM


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

1.2

CrtpoeHue BemiecTna.
Mmuoroo6pasue
BEIIIECTB

11

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/0
8

PackpsIBaTh cMbICT
M3y4aeMbIX MOHATUH
(BBIACATH UX
XapaKTepHbIC
IIPU3HAKN) U
MIPUMEHSTh 3TU
MOHSTHUS MIPU OTIMUCAHUH
COCTaBa U CTPOCHHUS
BCIIECTB, I
00BSACHEHHS OTAEIBHBIX
(aKTOB U SBJICHUIA.
Onpenenstb BUIbI
XHUMHYCCKOH CBSI3H
(KOBaJICHTHOM, HOHHOM,
METaJLUTHYECKOIA,
BOJIOPOJIHOM) B
COCJIMHCHHUSX, TUII
KPUCTAJUTMYECKOM
PELIETKU KOHKPETHOIO
BCIIECTBA.

OOBACHITL MEXAHU3M
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3U
(oOMeHHBIN U TOHOPHO-
aKLENTOPHBIN).
Onpenensrsb
BaAJICHTHOCTE M CTEIIEHb
OKHCJICHHS
XAMHYECKHX DJIEMEHTOB
B COCAUHCHUIX
Pa3IMYHOTO COCTaBA.
OOBACHATH
3aBHCHUMOCTH CBOMCTB
BCIIECTB OT BHA
XUMHUYECKON CBS3U U
THIIA KPUCTAITINYECKON
PEIETKN.

[IpoBoauTH
BBEIUMCIIEHUS C


https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

PackpsIBaTh cMbICT
U3y4aeMbIX TOHITUH
(BBIACATH UX
XapaKTepHbIE
IIPU3HAKN) U
IPUMEHSATh 3TH
MOHATHS TIPH ONIHCAHUHT
COCTaBa U CTPOEHUS
BELIECTB, 1JIs
00BSICHEHUS OT/AEIbHbIX
(aKTOB U SBJICHUIA.
Knaccugunuponats
XUMUYECKHE PEAKIIUU
10 PA3JINYHBIM
IpU3HaKaM (Y4ucity u
COCTaBY pearupyroumx
BELIECTB, TEIIIOBOMY

s dexTy peakuuu,
U3MEHEHUIO CTEIICHEN
OKHCJIEHUS DIIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaju3aropa H T.IL.);
CaMOCTOSITETILHO
BbIOMPATh OCHOBAHUS U
KPUTEPHH ISt
KIaccupuKaluu
XUMHYECKUX PEAKIIUH.
OOBACHATD
3aKOHOMEPHOCTH
MPOTEKaHUS
XUMHUYECKUX PEAKIUH C
Y4ETOM UX
SHEPreTHUECKUX
XapaKTepUCTHK,
XapaKkTep U3MEHEHUs
CKOpPOCTU XMMHYECKOU
peaxkuuu B
3aBHCHUMOCTH OT
DATMYHLIX bakTODOB.



Wroro no pazaeny

Pa3znen 2. Heopranuueckasi Xumusi

39



PackpsIBaTh cMbICT
M3Yy4aeMbIX MMOHATHIMA
(BBIACATH UX
XapakTepHbIe
IIPU3HAKN) U
MIPUMEHSITh 3TU
MOHSTHUS MIPU OTIMUCAHUH
COCTaBa M CTPOCHUS
BEILIECTB, IS
O0BSICHEHUS OTAEIBHBIX
(aKTOB U SBJICHUIA.
OO0BACHITE 001I1E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOICTB
HEMETAJUIOB U UX
COEIMHEHHH ¢ yuEToM
CTPOEHHUS UX aTOMOB U
MOJIOKEHUS B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
anemenTtoB J[. U.
Menneneesa.
XapakTepru3oBaTh
(omuceIBaTh) OOIIIHE
XMMHYECKHUE CBOMCTBA
HEMETAJJIOB, UX
BaKHEHUIITHX
COCIMHEHUH,
MTOATBEPIKIAS ATO
onucaHue NpUMepaMu
ypaBHEHUU
COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUH.
CocTaBiATh ypaBHEHUS
OKHCIIUTEIbHO-
BOCCTAaHOBUTEIbHBIX
peaKkuuii U peakuii
MOHHOTO OOMEHa U
DACKDBIBATHE UX



PackpsIBaTh cMbICT
M3y4aeMbIX [TOHATUN
(BBIACATH UX
XapaKTEpHbIE
IIPU3HAKN) U
MIPUMEHSATH 3TU
MOHSATHUS MPU OTMIMUCAHUH
COCTaBa U CTPOEHUS
HEOPTraHUYECKUX
BEILECTB, IS
OOBSICHEHHS OTACITLHBIX
(haKTOB W SIBJICHUI.
OOBSICHATDH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOB — METAJUIOB
Y UX COEIUHEHHI C
y4ETOM CTPOCHHUS UX
aTOMOB U TMOJIOKEHUS B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
snemeHToB /l. W.
Menneneena.
Xapaktepu3oBaTh
(onuceiBatTh) oOIIHE
XUMHUYECKHUE CBOMCTBA
METAJJIOB, UX
BaXXHEMIINX
COCTMHEHHU,
MOATBEPIKIASL ITO
OMHCaHUE TPUMEPAMHU
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;
IIPUMEHEHHUE METAJIIOB
B PA3JUYHBIX 00JIACTSIX
MPaKTUYECKOM
NEeSATEIbHOCTH
YeJJOBEKA. a TaKKe



Wroro no pazaeny

Pa3zgen 3. XumMus u ;Ku3HbL

54



PackpsiBath posib
XUMHH B pEIICHUN
SHEPTreTUYECKUX,
CBIPBEBBIX U
AKOJIOTMYECKUX
po0JieM 4eloBe4ecTBa,
OMUCHIBATh OCHOBHBIE
HaIpaBJICHUS Pa3BUTUS
XUMHUYECKON HAyKU U
TEXHOJIOTUH.
IIpumenaATh npaBuia
6e301macHoOro
oOpareHus ¢
BelIECTBaMH,
HCIIOJIb3YEMBIMH B
MOBCEIHEBHOM JKU3HH,
a TaKKe MpaBuIIa
6e30macHOro
MTOBEJICHUS B LIETISAX
cOepekeHHsI 3710POBbSI
1 OKPYXKaroIIein
IIPUPOJHON CpEelbl;
MIOHUMAaTh OMaCHOCTh
BO3/ICHCTBUS Ha KUBHIE
OpraHUu3MBbI
OIIpEETIECHHBIX
BEIIECTB, CMBICII
nokazaresns [T/1K,
MOSICHATH Ha TIpUMeEpax
CHOCOOBI YMEHBIIICHHS
Y TIPEIOTBPAIIEHUS UX
BpPEIHOI'0 BO3JECHCTBHUS.
AHaJIM3UPOBATH U
KPUTHUYECKH OICHUBATH
nHpopmaruto,
CBSI3aHHYIO C
XUMHYECKUMHU
rporeccaMmu 1 ux
BIIUSHHEM HA



Htoro mo pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 102



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecTBO 4acoB Jara
Ne Tema ypoka H3ydeHu DJIeKTpOHHBbIe [U(POBLIE
n/n Bcero Konrpoabnbl | IIpakTnyeckn 0BpasopaTelbiiLie pecypeel
|
e padoThI e padoThlI
[TpenMeT 1 3HAUEHHE OPTAHUYECKOM bubmorexa LIOK
1 XUMHH, PEICTABICHHE O 1 https://lesson.academy-
MHOT00OPA3HH OPraHHIECKUX content.myschool.edu.ru/04/0
COCIMHEHU I 8
DIIEKTPOHHOE CTPOEHUE aTOMa bubmmorexa [JOK
yriiepojia (0CHOBHOE U https://lesson.academy-
2 BO30Y)KIECHHOE COCTOSIHHS). 1 content.myschool.edu.ru/04/0
BanenTHbIe BO3MOXKHOCTH aToMa 8
yriepoaa
XuMuYeckasi CBSI3b B OpraHUYECKHX bubmmoreka IIOK
3 COCOUHEHUAX. MeXaHU3MBbI 1 https://lesson.academy-
06pa3zoBaHHs KOBAJICHTHON CBSI3H, content.myschool.edu.ru/04/0
CrocoObl pa3pbiBa CBsI3EH 8
bu6anoreka LIOK
4 Teopust cTpoeHust OpraHMUECKUX L https://lesson.academy-
coenuuennii A. M. Bytneposa gontent.mvschool.edu.ru/04/0
Bunsl nzomepuu: cTpyKkTypHas, bu6morexa IIOK
5 IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 https://lesson.academy-

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COeTUHEHUN

content.myschool.edu.ru/04/0
8



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

[IpencraBnenue o knaccupukanuu u

bubnunorexa LIOK
https://lesson.academy-

6 CUCTEMATHICCKass HOMCHKJIaTypa content.myschool.edu.ru/04/0
(IUPAC) oprannueckux BEIIECTB 8
bubnmmoreka LIOK
. Krnaccudukalys peakiuil B https://lesson.academy-
OpTaHHHYeCKOi XHMHIH ;ontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
8 CucreMaTH3anus 1 00001IeHIEe https://lesson.academy-
SHAHIH [0 TeMe content.myschool.edu.ru/04/0
8
AJIKaHbI: TOMOJIOTUYECKUH Ps/I, bu6nmnorexa LIOK
oOmas ¢popmysa, HOMEHKIATypa 1 https://lesson.academy-
9 M30MepHs, YEKTPOHHOE U content.myschool.edu.ru/04/0
MIPOCTPAHCTBEHHOE CTPOCHHE 8
MOJIEKYJT
bubnunorexa LIOK
10 duznuecKkue U XMMUYECKHUe CBOHCTBA https://lesson.academy-
AKAHOB content.myschool.edu.ru/04/0
8
but6mmoreka [IOK
HaxoxaeHnne ankaHoB B IPUPOJIE. https:/lesson.academy-
11 CriocoObI nostyyeHus 1 IpUMEHEHNE

aJIKaHOB

content.myschool.edu.ru/04/0
8
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[uknoankansl: obmiast popmyna,
HOMEHKJIATypa U U30MepHus,

bubnunorexa LIOK
https://lesson.academy-

12 0COOEHHOCTH CTPOCHHS U content.myschool.edu.ru/04/0
XHMHYECKHX CBOMCTB, CIIOCOOBI 8
MOJTYYCHUS U IPUMEHEHUE
Pemienue pacy€THbIX 3a71a4 Ha bub6nmoreka [IOK
OIpeIETICHUE MOJIEKYJISIPHOMN https://lesson.academy-
Q)OpMYHH OpPraHUYEeCKOTO BEIIECTBA content.myschool.edu.ru/04/0
13 110 MaCCOBBIM JIOJISIM aTOMOB 8
3JIEMEHTOB, BXOJISIIIIUX B €rO COCTaB.
CucremaTtu3sanus 1 0000IICHIE
3HAHUU 110 TEME
AJIKEHBI: TOMOJIOTUYECKUH Ps/I, bu6nunoreka LIOK
obmras popmyia, HOMEHKIATYpA, https://lesson.academy-
14 3JIEKTPOHHOE M IPOCTPAHCTBEHHOE content.myschool.edu.ru/04/0
cTpoeHue Monekya. CTpyKTypHas u 8
[IUC-TPAHC-U30MEPHUSI ATIKEHOB
bubmmoteka IIOK
15 dusnuecKue U XUMUYECKHE CBOMCTBA 2::;; /:?izzsggfgav;u/omo
ankeHoB. [IpaBuino MapkoBHHKOBa g ' S
but6mmorexa [IOK
16 Crioco0bl MONTyYeHUs U TPUMEHEHHE https://lesson.academy-

AJIKCHOB

content.myschool.edu.ru/04/0
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[IpakTuueckas padora Ne 1 o reme

bubnunorexa LIOK
https://lesson.academy-

17 "[osydyeHne STUICHA U U3yUCHUE ero content.myschool.edu.ru/04/0
CBOMCTB" 8
i bu6nmorexa [IOK
Pemenue pacuéTHbix 3a1a4 Ha https:/lesson.academy-
18 OUPCACTICHUC MOJICKYIISIPHON content.myschool.edu.ru/04/0
(GhOopMyJIBI OPraHMYECKOTO BEIIECTBA 8
AnKagueHbl: CONpPsKEHHDIE, bu6muorexa [HOK
U30JIMPOBAHHbIC, KYMYJIHPOBAHHBIC. https://lesson.academy-
19 OCOBEHHOCTH EKTPOHHOTO content.myschool.edu.ru/04/0
CTpOCHUS 8
bubmuoreka [IOK
20 XuMHYECKHE CBOMCTBA COMPSKEHHBIX https://lesson.academy-
JCHOB content.myschool.edu.ru/04/0
8
bu6nmorexa LIOK
21 CrocoObI TONTy4YeH s ¥ IPUMEHECHHUE https://lesson.academy-
ANKAIACHOB ;ontent.mvschool.edu.ru/04/0
AJIKVHBI: TOMOJIOTHYECKHH PSIJI, but6mmorexa [IOK
obmas popmyia, HOMEHKIATYpA, https://lesson.academy-
22 3NEKTPOHHOE U TIPOCTPAHCTBEHHOE content.myschool.edu.ru/04/0

CTPOCHHE MOJIEKYI, (pr3nyecKue
CBOMCTBA

8
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bubnunorexa LIOK
https://lesson.academy-

23 XUMHYECKHE CBONCTBA aJIKMHOB content.myschool.edu.ru/04/0
8
bu6nmorexa [IOK
KauecTBeHHBIC peaKkluy Ha TPOWHYIO https:/lesson.academy-
24 CBSI3D content.myschool.edu.ru/04/0
8
bubmuoreka [IOK
Crioco0bl MONTy4eHHUS U TPUMEHEHHE https://lesson.academy-
25 ATKHHOB content.myschool.edu.ru/04/0
8
bubmuoreka [IOK
26 Pemenne 3agau: pacuérsl 1o https:/lesson.academy-
YPABHEHWIO XMMHUECKOH PeaKiy ;ontent.mvschool.edu.ru/04/0
bu6nmorexa LIOK
Cucremaruzanys u 00001IeHNe https:/lesson.academy-
27 SHAHMI [0 TEME content.myschool.edu.ru/04/0
8
ApeHbl: TOMOJIOTUYECKUH PsiJT, 00II1ast bu6muoreka [JOK
dbopmysa, HOMEHKIATypa. https://lesson.academy-
28 DNeKTPOHHOE M MPOCTPAHCTBEHHOE content.myschool.edu.ru/04/0

CTPOCHHE MOJIEKYJ O€H30J1a U
TOIIyoJa, UX (U3NYECKUE CBONCTBA

8
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XUMHUYECKUE CBOMCTBA apPEHOB:

bubnunorexa LIOK
https://lesson.academy-

29
pEaKLHUU 3aMEILCHUS gontent.mvschool.edu.ru/04/0
bu6nmorexa [IOK
XHUMHYECKUE CBOMCTBA aPEHOB: https://lesson.academy-
30 peaKINH MPUCOCANHCHIS, OKUCICHIE content.myschool.edu.ru/04/0
TOMOJIOTOB OeH3011a 8
bubmuoreka [{OK
31 OCOOEHHOCTH XUMHYECKHUX CBOWCTB https://lesson.academy-
cTupora content.myschool.edu.ru/04/0
8
bubmuoreka [IOK
Pemenne pacu€THbIX 3a/1a4 HA https://lesson.academy-
32 OTIpe/IeNIeHHE MOJIEKYIAPHON content.myschool.edu.ru/04/0
(bopMyITbI OPraHUYECKOTO BEIIECTBA 8
bu6nmorexa LIOK
33 Crioco0bl MONyYeHUs U MPUMEHEHHE https://lesson.academy-
ApEHOB content.myschool.edu.ru/04/0
8
Pacuérsl o ypaBHEHUSIM bubmorexa [IOK
a4 XUMHYECKHX PeaKLHil. https.//lesson.academy-

Cucremarusanus U 00001eHue
3HAHUU IO TEME

content.myschool.edu.ru/04/0
8
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IIpuponnsiii ra3. IlomyrHbie

bubnunorexa LIOK
https://lesson.academy-

35
He()TAHbBIC rashl ;ontent.mvschool.edu.ru/04/0
bu6nmorexa [IOK
36 KamMenHbIil yrosib 1 IpoayKThl €10 https:/flesson.academy-
nepepaboTKu gontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
Hedtb 1 criocoOb! €€ mepepaboTKH. https://lesson.academy-
37 IIpumenenue npoyKToB content.myschool.edu.ru/04/0
nepepaboTku HePTH 8
bubmuoreka [IOK
FeHeTquCKafl CBA3b Me)K]Iy https://lessonlacademv_
38 Pas3InYHBIMM KJIaCCaMU content.myschool.edu.ru/04/0
YTIIEBOIOPOIOB 8
bu6nmorexa LIOK
https://lesson.academy-
39 Konrtponbnas pabota 3a 1 momyroaue content.myschool.edu.ru/04/0
8
lanmorenomnpon3BoAHBIE brbmiorexa LIOK
40 YTJIEBOJOPOAOB: SJIEKTPOHHOE https:/lesson.academy-

CTPOCHUC, pCAKIIUU 3aMCIICHUA
rajJorcHa

content.myschool.edu.ru/04/0
8
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JleiicTBue 11e04uei Ha

bubnunorexa LIOK
https://lesson.academy-

41 raﬂOFeHHp? BOTLE content.myschool.edu.ru/04/0
B3aumoeiicTBrEe TUTAIOTe€HATKAHOB
C MarHueM M [HHKOM 8

bu6nmorexa [IOK
Cucremarn3anus 1 06001IeHne https://lesson.academy-
42 sHammii 110 paszeny "YrIeBoAopos” ;ontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
KonTponbHas paboTa 110 Teme https://lesson.academy-

43 T ;ontent.mvschool.edu.ru/04/0
[IpenenbHBIC OJTHOATOMHBIC CITUPTHI: bubmuoreka [IOK
TOMOJIOTHUECKUI psijI, oO1as https://lesson.academy-
dbopMyIa, CTpOCHHE MOJICKYT, content.myschool.edu.ru/04/0

44 HU30MepHsi, HOMCHKJIATYpa, 8
KJ1accupukanus, GpuznyecKkue
CBOICTBa

bubmmoteka IIOK
XHUMHUECKHEe CBONCTBA MTPEACIbHBIX https://lesson.academy-
45 OJIHOATOMHBIX CTIHPTOB content.myschool.edu.ru/04/0
8
but6mmorexa [IOK
16 Croco0bI TONTy9IeHHs ¥ IPUMEHECHHUE https://lesson.academy-

OIHOATOMHBIX CIIMPTOB

content.myschool.edu.ru/04/0
8
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[IpocTeie 3¢hupsl: HOMEHKIATYpa U

bubnunorexa LIOK
https://lesson.academy-

47 U30MEpHsl, 0COOCHHOCTH (PU3UUECKUX content.myschool.edu.ru/04/0
U XUMHUYECKHUX CBOMCTB 8
bu6nmorexa [IOK
MHOroaToOMHBIC CIIUPTHI: https://lesson.academy-
48 STHJICHIJIMKOJIb U TIIMLEPUH, HX content.myschool.edu.ru/04/0
du3HYeCKre M XUMUIECKIE CBOHCTBA 8
bubmuoreka [IOK
49 CriocoObI TIOTyIEHHS ¥ IPUMEHEHHUE https://lesson.academy-
MHOFOATOMHBIX CITHPTOB ;ontent.mvschool .edu.ru/04/0
bubmuoreka [IOK
DeHoI: CTPOCHUE MOJICKYIIbI, https://lesson.academy-
50 dbuznueckue cBoiictBa. TOKCHUHOCTD content.myschool.edu.ru/04/0
¢eHona 8
bu6nmorexa LIOK
https://lesson.academy-
51 Xumudeckue cBoiicTBa heHoma content.myschool.edu.ru/04/0
8
but6mmorexa [IOK
59 CriocoObI MoNTy4eHus U IpUMEHEHUe hitps:/flesson.academy-

denona

content.myschool.edu.ru/04/0
8
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[IpakTuueckas padora Ne 2. Perenue

bubnunorexa LIOK
https://lesson.academy-

53 9KCHEPUMEHTAJILHBIX 3a1a4 110 TEME content.myschool.edu.ru/04/0
"Criupthl U peHobI" 8
bu6nmorexa [IOK
54 CucreMaTu3anys 1 00001IeHIe https://lesson.academy-
SHAHUI IO TeMe ;ontent.mvschool.edu.ru/04/0
AnbIeruabpl ¥ KeTOHBI: JIIEKTPOHHOE bubmuorexa [IOK
55 CTpOEHHE KapOOHMIIBHOM TPYIIIIEL; https://lesson.academy-
FOMOJIOTHYECKHE PSLIBL, 00Iast ;ontent.mvschool.edu.ru/04/0
dopmyna, n30Mepus 1 HOMEHKJIATypa =
bubmuoreka [IOK
56 Anbaerusl ¥ KETOHBI: (PU3HUECKHE https://lesson.academy-
CBOJCTBA; PEAKIINHI TIPUCOCINHCHHUS ;ontent.mvschool.edu.ru/04/0
bu6nmorexa LIOK
57 Peakiiuu okucieHus 1 KayecTBEHHbIE https://lesson.academy-
PEaKIHH aTbICTHIOB H KETOHOB ;ontent.mvschool.edu.ru/04/0
but6mmorexa [IOK
58 Crnoco0bl nosTy4eHus anbIeruioB U https://lesson.academy-

KCTOHOB

content.myschool.edu.ru/04/0
8
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OnHOOCHOBHBIE NPEEIbHBIE

bubnunorexa LIOK
https://lesson.academy-

59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH content.myschool.edu.ru/04/0
CTPOCHHS UX MOJICKYII 8
bu6nmorexa [IOK
W3zomepus n HOMEHKIATYpa https://lesson.academy-
60 KapOOHOBBIX KUCIIOT, UX (PUZNICCKUE content.myschool.edu.ru/04/0
cBOlCcTBA 8
bubmuoreka [IOK
61 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX https://lesson.academy-
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT gontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
Oco0eHHOCTH CBOMCTB MypaBbUHOM https://lesson.academy-
62 KHCIIOThL. MHOTrOOOpasue content.myschool.edu.ru/04/0
KapOOHOBBIX KHUCIIOT 8
OcoOEHHOCTH CBOWCTB: bubnuorexa [{OK
HETPENIETbHBIX U aPOMaTUYECKUX https://lesson.academy-
63 KapOOHOBBIX, TMKAPOOHOBBIX, content.myschool.edu.ru/04/0
TUIPOKCUKAPOOHOBBIX KHCIIOT. 8
[IpencraBuTeny BbICIIAX
KapOOHOBBIX KHUCIIOT
but6mmorexa [IOK
y TTOHATHE O MPOH3BOHBIX https://lesson.academy-

Kap6OHOBLIX KHUCIIOT

content.myschool.edu.ru/04/0
8
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CriocoObI mosTyueHus 1 IPUMEHEHNE

bubnunorexa LIOK
https://lesson.academy-

65 KapGOHOBBIX KHCIOT content.myschool.edu.ru/04/0
8
bu6nmorexa [IOK
CrnosxxHbIe 3(DUPBI: TOMOJIOTHYECKUN https://lesson.academy-
66 pan, odmas popmyia, U30MepHs U content.myschool.edu.ru/04/0
HOMEHKJIATypa 8
bubmuoreka [IOK
du3HYeCKre U XUMUYECKHME CBOMCTBA https://lesson.academy-
67 bupos content.myschool.edu.ru/04/0
8
Pemienue pacuéTHbIx 3a1a4: 1o bubanorexa LIOK
YPaBHEHHIO XMMHYECKOM PEaKIUH, Ha https://lesson.academy-
68 OTIpeIeNeHIE MOTEKYIAPHOIH content.myschool.edu.ru/04/0
(bopMyITbI OPraHUYECKOTO BEIIECTBA 8
[Tpaktuyeckas padora Ne 3. Pemenue bu6muorexa LHOK
69 OKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME https://lesson.academy-
"KapGoHoBBIEe KHCIOTEI. CIOKHBIE ;ontent.mvschool.edu.ru/04/0
a¢upsr" 8
but6mmoreka [IOK
20 JXKupsr: cTpoenue, Gpusnueckue u hitps://lesson.academy-

XUMHYECKHE CBOMCTBA (THAPOIHU3)

content.myschool.edu.ru/04/0
8



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Oco0eHHOCTH CBOICTB JKHUPOB,

bubnunorexa LIOK
https://lesson.academy-

1 COIEPIKAIUX OCTATKH HEIPEICTbHBIX content.myschool.edu.ru/04/0
YKUPHBIX KHCIOT. JKuphI B pupo/ie 8
Mpri1a kak coJI BBICIITUX bubmuorexa [IOK
79 KapOOHOBBIX KUCIIOT, UX MOIOIIEE https://lesson.academy-
nencrtaue. IloHsaTe 0 CHHTETUYECKUX ;ontent.mvschool.edu.ru/04/ 0
Mmoromux cpeactsax (CMC) =
bubmuoreka [IOK
I'eneTnueckas CBSA3b YIriIeBOAOPOIOB https://lesson.academy-
73 A KHUCJIOPOJCOACPKAINUX content.myschool.edu.ru/04/0
OpPraHWYECKUX BEIIECTB 8
bubmuoreka [IOK
PacuéThi 0 ypaBHEHUAM https://lesson.academy-
74
XUMHHECKHX peaxiuii ;ontent.mvschool.edu.ru/04/0
bu6nmorexa LIOK
-5 Cucremaru3amnus ¥ 0000IIeHIe https://lesson.academy-
SHAHMIA 110 TeMe ;ontent.mvschool.edu.ru/04/0
but6mmorexa [IOK
OO01mas XxapakTepucTHKa YTIeBOJI0B U https://lesson.academy-
76 KJaccu(uKanus yrieBojaoB (MOHO-,

TTU- U TIOJTMCaXapHU/Ibl)

content.myschool.edu.ru/04/0
8
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Monocaxapuabl: GU3NUECKUE

bubnunoreka LIOK
https://lesson.academy-

77
CBOMCTBA H HAXOAICHHE B IPHPOIE ;ontent.mvschool.edu.ru/04/0
bu6nmorexa [IOK
78 [IpuMeHeHue riroKo3bl, e€ 3HaUYeHuEe hitps:/lesson.academy-
B JKH3HECATEIHHOCTH OPrAHH3MA ;ontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
I[HCﬁXﬁpI/IIII)I: caxapo3sa, MaJibT03a 1 https://lesson.academy_
79 nakro3a. Haxoxaenue B mpupoje u content.myschool.edu.ru/04/0
MIPUMEHEHHUE TUCaXapHJIOB 8
bubmuoreka [IOK
Homucaxapuspl: CTpoeHHe https://lesson.academy-
80 MaKpOMOJIEKYI, (pru3nuecKue u content.myschool.edu.ru/04/0
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE 8
bu6nmorexa LIOK
81 [TonsiTrie 06 UCKYCCTBEHHBIX hitps:/lesson.academy-
BOJOKHAX content.myschool.edu.ru/04/0
8
Pelenne pacueTHBIX 3324 Ha brbnmorexa LIOK
89 onpeieJIeHUe AOJIU BbIX0Ja IPOIYKTa https:/lesson.academy-

pCaknun OT TCOPCTUICCKU
BO3MOXHOT'O

content.myschool.edu.ru/04/0
8
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Cucremarusanus U 00001eHue

bubnunorexa LIOK
https://lesson.academy-

83
sHanuil 110 paszeny ;ontent.mvschool.edu.ru/04/0
bu6nmorexa [IOK
KonTpomipHas pabota mo Teme https://lesson.academy-
84 "Kucnopoacoaepxarniue content.myschool.edu.ru/04/0
OpraHMYECKUEe COETUHEHUS" 8
AMUHBL: Knaccu(pUKaLys, CTPOCHUE Butmorexa LHOK
s MoieKy, 06as hopMmya, https://lesson.academy-
H30MepHA, HOMCHKIATYDA B ;ontent.mvschool.edu.ru/04/0
(bu3UYEeCKHEe CBONCTBA =
bubmuoreka [IOK
" XUMIUecKIe CBOHCTRA https://lesson.academy-
ATAATHISCKEX AMHHOB ;ontent.mvschool.edu.ru/04/0
bu6nmorexa LIOK
AHWIIMH: CTPOCHUE aHWJINHA, https://lesson.academy-
87 0COOEHHOCTH XUMHUUYECKUX CBOMCTB content.myschool.edu.ru/04/0
aHWJINHA 8
but6mmorexa [IOK
88 CriocoObI MoNTy4eHus U IpUMEHEHUe hitps://lesson.academy-

aJ'II/I(I)aTI/ILICCKI/IX AMHWHOB

content.myschool.edu.ru/04/0
8
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AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u30Mepusi, (PU3NYecKre CBOMCTRA.

bubnunorexa LIOK
https://lesson.academy-

89 OT/IeIbHbIC IPEICTABHTEH 0- content.myschool.edu.ru/04/0
AMHHOKHCJIOT 8
XHMMHUUYECKHE CBONCTBA aMHUHOKHUCIIOT, bubnnorexa [IOK
90 UX OMOJIOTMYECKOE 3HAYEHHE https://lesson.academy-
aMHHOKHCIOT. CHHTE3 U THAPOJIH3 ;ontent.mvschool.edu.ru/04/0
HCTTH/IOB =
bubmuoreka [{OK
o1 BeJsiky Kak nmpupoIHbIE MOIUMEDDL; https://lesson.academy-
content.myschool.edu.ru/04/0
CTPYKTYpPbI OCITKOB
8
bubmuoreka [IOK
https://lesson.academy-
%2 XuMHIeCKHE CBOHCTBA GeNKkoB content.myschool.edu.ru/04/0
8
A3oTconepxaiue bu6nmorexa LIOK
TeTePOIMKINYECKUE COSTUHEHUS. https.//lesson.academy-
3 HyKIIeHHOBBIE KHCIIOTI: COCTAB content.myschool.edu.ru/04/0
CTpOEHHE ¥ OHOJIOTHYECKAs POJIb 8
IMpaktuueckas pabota Ne 4. Pemenue bu6morexa IIOK
94 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME https://lesson.academy-

"A3zoTcoaeprKalie opraHu4ecKue
coenuuenus"

content.myschool.edu.ru/04/0
8
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[Ipaktuyeckas padora Ne 5. Pemenue
SKCHICPUMCHTAJILHBIX 3a/1a4d 110 TCMC

bubnunorexa LIOK
https://lesson.academy-

95 "PacriosHABaHHE OPrAHIYECKHX content.myschool.edu.ru/04/0
coequHeHU" 8
bu6nmorexa [IOK
KonTtponbHast pabora o Teme https://lesson.academy-
96 "A30TcOIepKAIME OPraHUYECKUE content.myschool.edu.ru/04/0
COeIMHEHHUS" 8
OCHOBHBIE TOHATHUS XUMUHU bubmuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U https://lesson.academy-
METOJIbI MX CHHTE3a — content.myschool.edu.ru/04/0
o NOJIMMEPU3ALHS U MTOJIMKOHCHCALINS. 8
[Imactmaccel. YTrimsanus u
nepepaboTKa IiacTuka
DacToMepbl: HaTypaJIbHbIN bubnmnorexa [JOK
CHUHTETUYECKHE Kayuyku. Pe3una. https://lesson.academy-
BosokHa: HaTypanbHEIE, content.myschool.edu.ru/04/0
%8 HCKYCCTBEHHbIE, CHHTETUUECKHE. 8
[Toaumeps! cienuaabHOTO
Ha3HA4YEHUs
[IpakTuueckas padora Ne 6. Perenue Bubmorexa [IOK
99 SKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME https:/lesson.academy-

"Pacrio3HaBaHue mjacTMacce u
BOJIOKOH"

content.myschool.edu.ru/04/0
8
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O06001IeHNEe U CHCTeMAaTH3aIINS Bubmorexa LIOK

100 M3y4eHHOr0 MaTepuaa o TeMe " https:/lesson.academy-
"BBICOKOMOIEKY IAPHBIE content.myschool.edu.ru/04/0
coequuenusa” 8

101 KontpomnbHas pabora 3a Kypc XUMHHA

102 10 knacca B popmMe MUCEMEHHOTO 2
JK3aMeHa

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxa KoHTpoJbHbI IIpakTuyeckn H3yyeHH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbI s
pecypcesbl
bubnunorexa LIOK
1 Atom. CocTaB aTOMHBIX s7I€ED. L 4,09 https://lesson.academy:-
XuUMHudecKu# 3aeMeHT. M30Tonb! ' gontent.mvschool.edu.ru/ 04/0
bubmnoreka IIOK
5 CTpoeHue JIEKTPOHHBIX 000I0UEK L A https:/lesson.academy-
ATOMOB, KBAHTOBEIS THCIIA gontent.mvschool.edu.ru/04/0
bubanoreka LIOK
3 Knaccudukamnms xumuaeckux 1 6 https://lesson.academy-
MEMEHTOB (5-, p-, d-, f->eMenTsI) ;ontent.mvschool.edu.ru/04/0
bu6nuorexa [IOK
A Pacripe/iesieHue 31eKTPOHOB MO 1 10 https:/lesson.academy-
ATOMHBIM OPOHTATIAM ;ontent.mvschool .edu.ru/04/0
bubnunoreka LIOK
ONeKTPOHHBIE KOH(UTYpAITH aTOMOB https://lesson.academy-
5 3JIEMEHTOB B OCHOBHOM U 1 10 content.myschool.edu.ru/04/0
BO30YyXKIEHHOM COCTOSHUU 8
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DJEeKTPOHHBIE KOH(PHUTYypaIlMi HOHOB.

but6mmoreka [IOK
https://lesson.academy-

6 DIEKTPOOTPULIATETLHOCTh 13.09 content.myschool.edu.ru/04/0
8

[lepuoauueckuii 3aK0H U but6mmoreka [IOK
[lepuoauueckasi cucreMa XUuMUYECKUX https://lesson.academy-

7 snementoB J[. 1. Menzeneesa, CBA3b C 18 content.myschool.edu.ru/04/0
COBPEMEHHOM TEOpUEH CTPOEHUS 8
aToOMOB
3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB bubmuorexa [IOK
XUMHYECKHX 3JIEMECHTOB U https:/lesson.academy-

8 18
00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX gontent.mvschool.edu.ru/ 04/0
BEIIECTB I10 TPYIIIaM U Iepruoaam =

bu6nmorexa LIOK

9 Cucremarusanus 1 0000IIeHIE - https:/lesson.academy-
SHAHMI [0 TEME gontent.mvschool.edu.ru/04/0
Buner xumnyeckoii cBsI3U. bu6anoreka LIOK
Mexanu3mbl 00pa3oBaHUs https://lesson.academy-

10 KOBAaJICHTHOM CBs3H. BogopoaHas 25 content.myschool.edu.ru/04/0
CBsI3b. MeXKMOJIEKYIsIpHBIC 8
B3aMMOIEHCTBUS
BaneHTHOCTE U BaJICHTHBIC bubnnoreka [IOK

1 BO3MOYKHOCTH aTOMOB. CBS3b - https://lesson.academy-

JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOECHUEM

content.myschool.edu.ru/04/0
8
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IIpencraBienus 0 KOMIUIEKCHBIX

but6mmoreka [IOK
https://lesson.academy-

12 27.09
COCIIMHEHMSX: COCTAaB M HOMEHKIIATypa gontent.mvschool.edu.ru/ 04/0
BemecTBa MOJIEKYyIIPHOTO U bu6nuorexa LIOK
13 HEMOJIEKYJIAPHOTO CTPOEHHMS. THIIBI 5 10 https://lesson.academy-
KPUCTAILINYECKUX PELICTOK H : ;ontent.mvschool.edu.ru/04/0
CBOIICTBA BEILIECTB =
bubmuoreka [IOK
ITousTue o AUCIICPCHBIX CUCTCMAX. https://lesson.academv—
14 IpexcraBnenne o KOMmIOU AHEIX 2 content.myschool.edu.ru/04/0
pacTBopax 8
bubnunoreka LIOK
VcTHHHBIE PACTBOPHI: HACBIIICHHBIC U https://lesson.academy-
15 HEHACHIIICHHBIE, PACTBOPUMOCTb. 4 content.myschool.edu.ru/04/0
Kpucramioruaparsr 8
bu6anoreka LIOK
16 CriocoOb! BbIpaXKEeHHs KOHIIEHTPALUU 6 https://lesson.academy-
PacTBOPOB content.myschool.edu.ru/04/0
8
Pemienue 3a/1a4 ¢ UCIIOJIb30BAHUEM bu6morexa IIOK
17 MMOHATHAM "MaccoBas OISt 6 https://lesson.academy-

nn

pacTBOPEHHOTO BEMIECTBA", ""MOIIApHAs
KOHIIEHTpauus"

content.myschool.edu.ru/04/0
8
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Knaccudukanus 1 HOMEHKIATypa

but6mmoreka [IOK
https://lesson.academy-

18 HEOPIAHHYCCKHX BEICCTB 18.10 ;ontent.mvschool.edu.ru/04/0
but6mmoreka [IOK
19 Cucremarusanus u 0000LIeHne 53 ::)t:tser/w /:izic;zsgs;t&y;u/04/o
3HAHHH 110 TEME o : ——
KoHTposbHas pabota 1mo Temam bubnmnoreka [HOK
"Ctpoenue aroma. [lepuonuueckuii https://lesson.academy-
20 3akoH u Ileproamdeckas cucreMa 2310 content.myschool.edu.ru/04/0
XUMHUYECKUX 3jiemeHToB J[. 1. 8
Menneneesa", "CtpoeHue BelecTna.
MHuoroo6pasue BemecT"
Knaccudukamnms XumMruaeckux peakiuit bubnuotexa [JOK
B HEOPraHUYECKOW U OpraHU4YeCKON https://lesson.academy-
21 XUMUH. 3aKOH COXPAHEHHUS MacChl - gontent.mvschool.edu.ru/ 04/0
BEIIIECTB; 3aKOH COXPAHEHUS U °
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaKIIMIX
but6mmorexa [IOK
TenoBbie 3¢ (HEKTH XUMUYECKUX https:/lesson.academy-
22 peakuuii. TepMoxumuIeckue 30 content.myschool.edu.ru/04/0

ypaBHEHUS
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Brruucnenus no ypaBHeHUAM

but6mmoreka [IOK
https://lesson.academy-

23 XUMHUYECKUX PEaKIMi U 30.10 content.myschool.edu.ru/04/0
TEPMOXUMHYECKUM YPABHEHUSIM 8
but6mmoreka [IOK
CKOpOoCTh XMMHUYECKOH peaklnH, e€ https://lesson.academy-
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PaKTOPOB. 1.11 content.myschool.edu.ru/04/0
Karanu3 u kaTanu3aropbl 8
bubmuoreka [IOK
https://lesson.academy-
25 ['oMoreHHbIE U TETEPOreHHBIE PEAKITUT 6 content.myschool.edu.ru/04/0
8
bubnunoreka LIOK
[Tpaktuyeckas padora Ne 1 o teme https://lesson.academy-
26 "BrnusiHue pa3nuyHbIX PaKTOpOB HA 6 content.myschool.edu.ru/04/0
CKOPOCTb XUMHUYECKON peakuuun" 8
bu6anoreka LIOK
97 OOpaTtuMbie U HEOOpATUMBIE PEaKIIUU. 811 hitps:/lesson.academy-
XEMHUECKOS PABHOBOCHE . ;ontent.mvschool.edu.ru/04/0
I[Mpaktuueckas padora Ne 2 o Teme brbmiorexa LIOK
28 "Bnustaue pa3nudHbIX GakTopoB HA 13.11 hitps:/lesson.academy-

ITOJIOKEHUE XUMHNYECKOT'O
paBHOBecHs"

content.myschool.edu.ru/04/0
8
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3H€KTpOJII/ITI/I‘-I€CKaSI JUucconuanus.

but6mmoreka [IOK
https://lesson.academy-

29 CuIbHBIC U CITA0BIC DJICKTPOIIUTHI. 13 content.myschool.edu.ru/04/0
Crenens qUCCOLUAIAN 8
but6mmoreka [IOK
HNonnoe IMPOU3BCACHUC BOIBI. Cpell;a https://'esson.academv_
30 BOJHBIX PacTBOPOB. BogopoaHsIii 15 content.myschool.edu.ru/04/0
nokasatenb (pH) pactBopa 8
bubnuoreka [{OK
lunponus conelt. Peakuuw, https://lesson.academy-
31 NPOTEKAIONINE B PACTBOPAX 27.11 content.myschool.edu.ru/04/0
3JIEKTPOJINTOB 8
bubnunoreka LIOK
[TpakTiaeckast pabota Ne 3 mo Teme https://lesson.academy-
32 "XUMHUYECKUE PEAKIIMH B PACTBOPaAX 27 content.myschool.edu.ru/04/0
JJEKTPOJIUTOB" 8
bu6anoreka LIOK
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIC https://lesson.academy-
33 peakiuu. Baxxnelme okucaIuTenu u 29 content.myschool.edu.ru/04/0
BOCCTAHOBHUTEIIHN 8
but6mmorexa [IOK
MeTo1 37IeKTPOHHOTO (3JIEKTOHHO- https:/lesson.academy-
34 4 content.myschool.edu.ru/04/0

MOHHOTO) OanaHca
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DJIEeKTPOIIN3 PACTBOPOB U PacILUIaBOB

but6mmoreka [IOK
https://lesson.academy-

35 4.12
BeIIeCTR content.myschool.edu.ru/04/0
8
but6mmoreka [IOK
https://lesson.academy-
36 Pewienue 3a1a4 pasiMuHbIX THIIOB 6 content.myschool.edu.ru/04/0
8
bubmuoreka [IOK
https://lesson.academy-
37 PeH_IeHI/Ie 3a1a4 pa3J‘II/I‘IHbIX TUITIOB 11 Contentmvschooleduru/04/0
8
bubnunoreka LIOK
Cucremarusanus U 00001eHne https://lesson.academy-
38 3HaHHH 110 TeMe " XHUMUYECKUe 11 content.myschool.edu.ru/04/0
peakuun" 8
bu6anoreka LIOK
KonTponbHas paboTa 1o Teme https://lesson.academy:-
39 " " 13.12 content.myschool.edu.ru/04/0
XUMHUYECKUE PEaKITUH : e
8
[TonoxeHne HEMETAIOB B bubnuotexa [JOK
[Tepuoanueckoil cucteMe XUMUYECKUX https://lesson.academy-
40 3JIEMEHTOB I[ . Menneineesa u 18 content.myschool.edu.ru/04/0

0COOEHHOCTHU CTPOCHUSA UX aTOMOB.
du3nyeckue CBOMCTBa HEMETAJLJIOB

8
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AnoTponusi HeMETauIoB (Ha IpUMeEpe

but6mmoreka [IOK
https://lesson.academy-

41 KHCII0po/a, cepsl, hocdopa u 18 content.myschool.edu.ru/04/0
yrieposa) 8
but6mmoreka [IOK
42 Bomopo: monyuenue, GU3HUCCKHUE U 20.12 hitps:/lesson.academy-
XHMUeCKHe CBOfCTB. THAPHIL! . ;ontent.mvschool.edu.ru/04/0
bubmuoreka [IOK
I"anorensr: HaxXO0XJICHUC B IPUPOAL, https://lesson.academv_
43 CHOCOOBI OJTYYCHUS, PUIUICCKUE U 25 content.myschool.edu.ru/04/0
XUMHYECKHE CBOMCTBA 8
bubnunoreka LIOK
I"anorenoBonoponasl. Baxuernmne https://lesson.academy-
44 KHUCIIOPOACOACPKAIINE COCTUHEHUS 25 content.myschool.edu.ru/04/0
raJIoreHOB 8
JlabopaTopHble U IPOMBIILIICHHBIE bubmmoreka [IOK
45 CIOCOOBI TOTYyYEHHS TaJOTEHOB. 2712 hitps:/lesson.academy-
TTpHMEHEHHE TalIOreHOB 1 1X . ;ontent.mvschool.edu.ru/04/0
COETMHEHNH -
but6mmorexa [IOK
[Ipaktudeckas pabora Ne 4. Pemenue https://lesson.academy-
46 OKCIEPUMEHTAJIBHBIX 3a71a4 110 TEME 10.01 content.myschool.edu.ru/04/0

"T"anorensr"”

8



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,

but6mmoreka [IOK
https://lesson.academy-

47 buznyecKkue 1 XuMUYECKHe CBONCTBA. 15 content.myschool.edu.ru/04/0
O3oH. [IpuMeneHue kucnopoaa u 8
030Ha
but6mmoreka [IOK
https://lesson.academy-
48 OKCH/IBI U IEPOKCHUIBI 15 content.myschool.edu.ru/04/0
8
bubnuoreka [{OK
https://lesson.academy-
49 Pemienue 3a1a4 pa3IM4HbIX THIIOB 17 content.myschool.edu.ru/04/0
8
bu6nmorexa LIOK
Cepa: HaxOXK/ICHUE B IIPUPOJE, https://lesson.academy-
50 CIocoObI MOMy4YeHUs!, PUINIECKUE U 22 content.myschool.edu.ru/04/0
XUMHYECKHE CBOMCTBA 8
bu6anoreka LIOK
https://lesson.academy-
51 Ceposomopon, Cynbpubl 22 content.myschool.edu.ru/04/0
8
but6mmorexa [IOK
Kucnopozacoaepxariue CoeiMHEHUS https://lesson.academy-
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM 24 content.myschool.edu.ru/04/0

KHCJIOTBI
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[IpakTuueckas padora Ne 5. Pemenue

but6mmoreka [IOK
https://lesson.academy-

53 SKCHICPUMCHTAJIbHBIX 3a/1a4d 110 TCMC 29 Contentmvschooleduru/04/0
"Cepa u e€ coenunenus" 8
A30T: HaX0XJACHUE B IPUPOJIE, bubnmorexa [IOK
CrIoco0bI ONyYeH s, PU3UUECKHE U https:/lesson.academy-
o4 NHMIUECKIE CEONCTEA. AMMUAK 29 content.myschool.edu.ru/04/0
HUTPUJIBI 8
bubmuoreka [IOK
Kucnoponconepxanime coequHeHUs https://lesson.academy-
55 a3ora. OcOOEHHOCTH CBOMCTB a30THOM 31 content.myschool.edu.ru/04/0
KHCJIOTBI 8
bubnunoreka LIOK
[IprMeHeHME a30Ta U €r0 COEAMHEHHH. https:/lesson.academy-
>0 A3oTHBIE y10OpeHUs 5.02 content.myschool.edu.ru/04/0
8
docdop: HAXOKIEHUE B IPHPOJIE, bubimoreka [LIOK
57 CrIocoObl MOMyYeH s, PU3UUECKHE U s https:/lesson.academy-
XuUMH4Yeckue cBoiictBa. Docuabl u gontent.mvschool.edu.ru/ 04/0
bochun =
but6mmorexa [IOK
Oxenner pocopa, https://lesson.academy-
58 docdopconepxkarme kuciotel. Comu 7.02

bochopHON KHCIIOTHI

content.myschool.edu.ru/04/0
8
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[Mpumenenne docdopa u ero

but6mmoreka [IOK
https://lesson.academy-

59 12
coeHeHi, DochopHbIe yIOBpCHMS ;ontent.mvschool.edu.ru/04/0
but6mmoreka [IOK
[Tpaktudeckas padora Ne 6. Pemenue https://lesson.academy-
60 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 12 content.myschool.edu.ru/04/0
"A3zot u pochop u ux coenuHeHU" 8
Vriepo: HaXOKIeHHE B IPUPOJIE, bubnmoreka IOK
o1 AITOTPOMHBIE MOTHGHKAIIHEL 40 https://lesson.academy-
bu3nUecKre ¥ XUMHYCCKHE CBOMCTBA, ' ;ontent.myschool.edu.ru/04/0
IpUMEHEHHE =
bubnunoreka LIOK
Oxcup yranepona(Il), okcun https://lesson.academy-
62 yraepona(lV), yronbHast Kuciota u eé 26.02 content.myschool.edu.ru/04/0
CcoJId 8
bu6anoreka LIOK
https://lesson.academy-
63 Perienue 3a/1a4 pasiMYHbIX THIIOB 26 content.myschool.edu.ru/04/0
8
3 but6mmorexa [IOK
KpemHnii: HaxoxJIeHHe B IPUPOJIE, https://lesson.academy-
64 CHOCOOBI OMyYCHHUS, GPUIUUIESCKUE U 28 content.myschool.edu.ru/04/0

XUMHUYECKUE CBOWCTBA

8
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Oxkcua kpemuusi(IV), kpemuueBas

but6mmoreka [IOK
https://lesson.academy-

65 5.03
KHCIIOTA, CHUTHKATH ;ontent.mvschool.edu.ru/04/0
but6mmoreka [IOK
[TpumeHeHne KpEeMHUSI U eT0 https://lesson.academy-
66 coenuHeHui. CTEKIIO0, ero Noay4eHume, 5 content.myschool.edu.ru/04/0
BUJIBI CTEKJIA 8
bubmuoreka [IOK
https://lesson.academy-
67 Pemenue 3a1a4 pa3sau4HbIX TUIIOB 7 content.myschool.edu.ru/04/0
8
bubnunoreka LIOK
68 Cucremarusanus U 00001eHne 12 https://lesson.academy-
sHaHmi 1o Teme "HemeTamn" gontent.mvschool.edu.ru/04/0
bu6anoreka LIOK
69 KontpomnbHas pabora 1mo teme 1 https:/lesson.academy-
"Hemeramms:" content.myschool.edu.ru/04/0
8
but6mmorexa [IOK
AHanu3 pe3ynbTaToB KOHTPOILHON https://lesson.academy-
70 14 content.myschool.edu.ru/04/0

pabOThI, KOPPEKITHS OIMTHOOK

8
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[NosoxeHne METAILIOB B
[Tepuoauueckoil cucteMe XMMUUYECKUX

but6mmoreka [IOK
https://lesson.academy-

71 aneMeHToB. OCOOCHHOCTH CTPOCHHS 19 content.myschool.edu.ru/04/0
3IEKTPOHHBIX 000JI0UEK AaTOMOB 8
METAJIJIOB
5 but6mmoreka [IOK
OO6mue ¢puznueckue CBOCTBa https://lesson.academy-
72 MeTaJoB. [IpuMeHeHrne MeTamioB B 19 content.myschool.edu.ru/04/0
OBITY U TEXHUKE 8
bubnuoreka [{OK
73 CrutaBbl MeTayuioB. Kopposust 51 https://lesson.academy-
METAIIOB content.myschool.edu.ru/04/0
8
bu6nmorexa LIOK
https://lesson.academy-
8
5 bu6anoreka LIOK
ONEKTPOXUMHYECKHH il https://lesson.academy-
75 HanpsbKeHU MeTaimioB. Oomue 26.03 content.myschool.edu.ru/04/0
CIIOCOOBI TIOJTYYSHUS METAJLIOB 8
OO6mas xapakTepucTuka MeTayioB [A- bubnuotexa [JOK
rpynnsl [leppoandeckoi cuctembl https://lesson.academy-
26 XUMHUYECKHX 371eMeHTOB. Hatpuii u - content.myschool.edu.ru/04/0

KaJIii; MOoJIy4yCHHC, (pI/I3I/IquKI/IC n
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMMPOCTBIX BCHICCTB U UX COE€IUHEHMI
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OO61as xapakTepuCTHKa METAJIOB
lHA-rpynms [Tepuoanyueckoit cucTeMbl
XUMHYECKHUX JIEMEHTOB. Maruuii u

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/0

77 o 2.04 8
KaJbIUil: Mody4YeHue, (pu3nueckue u °
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUI
but6mmoreka [IOK
78 JKEcTKOCTh BOMIBI M CIIOCOOBI €6 5 https://lesson.academy-
yCTpaHeHus gontent.mvschool.edu.ru/04/0
bubnuoreka [{OK
29 AnroMunuii: oaydenune, Gpusndeckue 104 https://lesson.academy-
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNUE ' gontent.mvschool.edu.ru/ 04/0
AmMpoTepHbIe CBOMCTBA OKCHIA U bubimnoreka LIOK
80 THJIPOKCUIA aTFOMHHUS, o https.//lesson.academy-
TH/IPOKCOKOMILTEKCH AMIOMUHHS, HX gontent.mvschool.edu.ru/04/0
IIPUMEHEHUE B
bu6anoreka LIOK
https://lesson.academy-
8
but6mmorexa [IOK
[Tpaxtuueckas padota Ne 7. Pemenue https:/lesson.academy-
82 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 11 content.myschool.edu.ru/04/0

"MeTasuibl TIaBHBIX oArpymnn"
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OO0m1as XxapakTepUCTUKa METAJIOB
no0ouHbIX noarpyna (b-rpymnm)

but6mmoreka [IOK
https://lesson.academy-

83 23
TlepHomuuecKkol CHCTEMSI ;ontent.mvschool .edu.ru/04/0
XAMHUYECKHUX DJIEMEHTOB =
but6mmoreka [IOK
(DI/I3I/ILIGCKI/IG U XUMHNYCCKHC CBOﬁCTBa https://'esson.academv_
84 XpOMa U €ro COCAMHEHUH, NX 23 content.myschool.edu.ru/04/0
[IPUMEHEHUE 8
bubmuoreka [IOK
Baxnenmme coelMHEHUs Maprasua. https://lesson.academy-
85 ITepmaHraHar Kajus, ero 25 content.myschool.edu.ru/04/0
OKHUCIIATEIbHBIE CBOMCTBA 8
bubnunoreka LIOK
dusnyeckne 1 XUMAYECKHE CBOMCTBA https://lesson.academy-
86 ’Kene3a u ero coeuHeHui. [lonyuenue 30.04 content.myschool.edu.ru/04/0
U IPUMEHEHUE CIUTaBOB JKeje3a 8
bu6anoreka LIOK
dusnyeckre 1 XUMAYECKHE CBOMCTBA https://lesson.academy-
87 MeJU U €€ COETMHEHU N, NX 7.05 content.myschool.edu.ru/04/0
NIPUMEHEHNE 8
duznyeckue 1 XUMUYECKHE CBONCTRA Bubmorexa [IOK
IIHHKA H €r0 COEMHEHMYI, 1X https://lesson.academy-
88 7 content.myschool.edu.ru/04/0

IIpUMEHEHNE. [ HIPOKCOKOMILIEKCHI
LIHKa
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[IpakTuueckas padora Ne 8. Pemenue

but6mmoreka [IOK
https://lesson.academy-

89 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 14 content.myschool.edu.ru/04/0
"MeTabel TOOOYHBIX TOATpyTI" 8
but6mmoreka [IOK
https://lesson.academy-
90 Penienue 3a1a4 pasjinyHbIX TUIIOB 14 content.myschool.edu.ru/04/0
8
bubmuoreka [IOK
O06o001IeHe U CHCTeMAaTH3 AN https://lesson.academy-
91 M3y4eHHOT0 MaTepuana o TemMe 16 content.myschool.edu.ru/04/0
"Mertaier" 8
bubnunoreka LIOK
92 KonTposbHast paboTa 1o teme 20 hitps://lesson.academy-
"MeTamsr" content.myschool.edu.ru/04/0
8
bubmmoreka [IOK
03 AHanu3 pe3ynbTaToB KOHTPOJIBHOM 20 hitps://lesson.academy-
paBOTHL, KOPPEKIHA OIHGOK ;ontent.mvschool.edu.ru/04/0
Ponb xumuu B o6ecriedyeHun bubmmorexa [IOK
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA. https:/lesson.academy-
94 23 content.myschool.edu.ru/04/0

ITonsTHe o HAayY4YHBIX MCTOJax
HCCICO0BaHUs BECIICCTB

8
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HaquLIe MMPUHIHUIIBI OPpraHru3alunu
XUMHYCCKOI'0 MMpOrn3BOJACTBA.

but6mmoreka [IOK
https://lesson.academy-

95
[IpombIinIeHHBIE CITOCOOBI MOTYYEeHUS ;ontent.mvschool.edu.ru/O4/0
Ba)XKHEUIIINX BEIIECTB =
XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpY>Kalolllel Cpelibl U ero https://lesson.academy-
96 HOCJIEICTBHSI. content.myschool.edu.ru/04/0
X¥UMHS U 310pPOBbE YEIOBEKA. 8
JlexapcTBeHHBIE CpenCcTBa
Xumus numu. Ponb XxuMun B bu6mmorexa [IOK
97 o0ecreyeHUH MUIIEBOM 0€30IaCHOCTH. https:/lesson.academy-
KocMeTHueckie i mapdoMepHbIe gontent.mvschool.edu.ru/04/0
cpencta. beiToBas xumus =
bu6nmorexa LIOK
XuMus B CTPOUTENBCTBE. BaxHenume https://lesson.academy-
98 CTPOUTCIIBHBIC U KOHCTPYKIIMOHHBIC content.myschool.edu.ru/04/0
MaTepuabl 8
bu6anoreka LIOK
XUMHS B CETTbCKOM XO3SMCTBE. https:/lesson.academy-
99 Oprannyeckye 1 MUHEPAJIbHBIE content.myschool.edu.ru/04/0
yInoOpeHust 8
but6mmorexa [IOK
100 Cucremaru3amus 1 0000IIeHIe https://lesson.academy-

3HAHUU IO TEME

content.myschool.edu.ru/04/0
8
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[TpoOHeIii sK3ameH B hopme EI'D

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
Xumust: YrayOneHHbl ypoBeHs: 11 kiacce: meroanueckoe rnocoodue/ Epemun
B.B., Ky3smenko H.E., Tepenun B.1., [lpo3noB A.A., Jlyaun B.B. — M: Jlpoda,

2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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