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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YpPOBHE CpeHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHUS
benepanbHO oOpa3oBaTenbHOI MPOrpaMMbl CpeaHEro o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DeAepaqbHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cTtangapre COO, c¢ yuérom KoHuenmuu npemnojgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepanyy, peanu3yoOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNOkeHu «CTpaterun pa3BuTUsi BocnuTaHus B Poccuiickoit
Odeneparuun Ha niepuon 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEHHsI 3aHHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxca 10-11 xmaccos.
WN3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U PepeHInpoBaHHOTO,
npouibHOr0 0Oy4YeHHs, MpU3BAaHO oOOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIEKYJbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KH3HU B COIUYME, a TAKXKE IS
MPOJOJKEHUs OOy4YeHHUs] B OpraHM3alusix MnpodecCHuoHaNIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISETCS OJHOU U3 MPUOPUTETHBIX TUCLMIUINH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETAUI0 B  COOTBETCTBHM C  OCHOBOMOJATrarolIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TpPeOOBAaHMM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBIIOJHSIEMBIE MPOrpaMMON IO
XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3alnus KOTOpol obecrieunBaeT
MOJIyYeHUE NPENCTaBICHUA O LEsAX, COJIepKaHUHM, OOUIel cTpareruu
oOyueHus, BOCIIMUTAHUS U Pa3BUTHS 00YyJarOIIUXCS CPEICTBAMU IIpeIMeETa,
M3Yy4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHNE: MNPUHILMIIOB CTPYKTYPUPOBAHUS W MOCIEI0BATEIbHOCTH
U3y4YeHUs Y4eOHOTro MaTepuaja, KOJIMYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXO00B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa3oBaTeNbHBIX JOCTHXKEHUN OOyYaroluxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIIMBAaeT MHBApPUAHTHOE IMPEIMETHOE COJEep>KaHUE, 00s3aTelbHOE
JUIST W3y4YeHUsl B paMKax OTAENbHbIX Tpoduiield, mnpeaycMaTpuBaet
pacnpeneieHue M CTPYKTypUpPOBAaHHME €ro IO KjaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT MpUMEpPHOE pacmpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSl U3YYEHUS OTJEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO IOCIEIOBATENIbHOCTh H3YUYEHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXXIIPEAMETHBIX CBS3EH;

e 1aéT METOJMYECKYI0 MHTEPIPETALNIO LENEH U 3a]a4 U3yUYEHUs MIpeaMeTa
Ha yTriyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MIPOrpaMMBbl CPEIHETO oO1ero oOpa3zoBaHuUs (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABAaTEIbHBIX JCHCTBUN  0OydYaromierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B MpOrpamMMe MO XUMHUHU MNPEeIyCMOTpPEHA
MPEEeMCTBEHHOCTh C€ OOy4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJICHHOM MporpaMMoll MO  XHUMHH
o0s13aTeNbHON (MHBAapUAHTHON) COCTABIISIONIEH COAEp)KaHUsA Y4eOHOro MpeaMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIICH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUM C HAINpPABIEHUEM KOHKPETHOTO
npoduiist 00y4yeHus.

B cootBercTBUM ¢ KoOHUeNTyadbHbIMH mnoJoxkeHusmMu PI'OC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOTO M YIIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHupoBaHHOr0 O0y4YEeHHUsI HAa YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINyOJEHHOIO M3YyYEHHs HANpaBIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrOo
oOpa3oBaHHSd B paMKaX MW3YyUYEHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYUYHBIX H
XUMHUYECKUX JIMCUUILUIMH B By3aX M OpraHu3alusax cpeaHero npodheccruoHaibHOro
oOpa3zoBaHusd. B 3Toil cBs3M H3ydeHHE NpeaMeTa «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U yriayOJeHHe TeOopeTHYEeCKOW |
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCsl, BEIOPABIINX OMPENETIEHHBIA MPOPUITH
oOy4eHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 NOMyYeHHUs] XUMUYECKOTO
oOpa3oBaHUs B OpraHu3anusax npodeccuoHanbHOro oopasoanus. Hapsay c atum,
B cBere TpedoBanuii PI'OC COO Kk mimaHUPyEeMbIM pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHOW MPOTPAMMBI CpeAHEro o001iero oOpa3oBaHUs
U3y4yeHue ImpeameTa «XUMHUS» OpPHEHTHPOBAHO TaKXKe Ha pelIeHHe 3ajad



BOCIIUTAHUS U COIMAJIILHOTO PAa3BUTHUsI OOyYaromuxcsi, Ha (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHIM pallMOHaNu3aluu y4eOHOTO Tpynaa |
0000IIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIMIMX MEXAUCIUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisIOIUMH TIpeAMETa «XUMHUS» HA YPOBHE YIUIYOJEHHOrO H3y4eHUS
ABIIAIOTCSL YIUIyOJN€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuveckass Xxumus». [Ipu onpeneseHnuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJIEpKaHUs 3TUX KypCOB B IMpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHaTel nofokerust GI'OC COO o pasnuuusx 06a30BOro0 W YriayOiaEHHOTO
YPOBHEW U3yUYeHUS MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» COCTaBISIET COBOKYIHOCTh NPEJAMETHBIX 3HAHUU W
yMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpeaMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeaeiEHHOEe TEOPETUYECKOe JOMOJTHEHUE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrIyOJ€HHOM YpOBHE H3Y4Y€HHUsI MpeaMmeTa oOecredeHa
BO3MOXKHOCTh 3HAQUMTEIBHOTO YBEIWYEHUs OOBEMAa 3HAHUW O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEJCTAaBICHUN O CTPOCHUHU BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKli, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuogunueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasi CBS3b
OOBSICHSIETCSA C TOUKHU 3PEHUS PHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pyllieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUMIOB ~ peakuuMid  JomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBICHUNM 00
ANEKTPOXUMHUYECKHUX TPOIleccax U JICKTPOJIM3E PACIlJIaBOB U paCTBOPOB BEIIECTB.
B kypce opraHnueckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX ddPeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKkIuil.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COJACP)KAHHE KYyPCOB XHMHUHU
yIIIyOJIEHHOTO YPOBHS U3YyUYEHUS JIJIsl KIAcCOB ONpeAe€HHOro npoduis (ri1aBHbIM
oOpa3oM Ha WX CTPYKTYpy U XapakTep JONOJHEHHWHA K OOIIeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(PU3UYECKOro mpoduis 0oJbiioe
3HaueHHue OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHAs Teopus B (PU3HMKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, JJIEKTPOJIM3A, IPEIACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO ke BpeMs B COIEpXKAaHWM NpeAMETa M KIACCOB XHMHUKO-
Ounonornyeckoro nmpo@uiist OONbIINKA yAENbHBIA BeC Oy/leT MMETh OpraHuyecKas
xumus. B 3ToM  chnydae mpepocTaBisieTcss  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOM  OpraHu3alud  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NPUMEPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JHUIOUAbI, OEJNKH, YIJIeBOAbl, HYKJIECHUHOBBIE
KUCJIOTBI U Apyrue. lIpm 3TOM 3HaHUSA O cOCTaBe W CBOWCTBAX IPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIY>XaT OCHOBOW [JIsl M3YYEHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HAHUM H3y4eHHE MpeaMera «XuMUs» Ha yriayOoJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM MpEeAMETaMH, BXOJSMIIMMU B COCTaB
npeaIMETHbIX obnacteil «EcTecTBeHHO-HAy4yHbIE MpeAMEThl», «MareMaruka Hu
uHdopmaTrKa» 1 «Pycckuii sI3bIK U TUTEpaTypay.

[Ipn u3ydyeHun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO M CPeJHEro oo1iero odpasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueii NEPBOCTENEHHOW 3HAYUMOCTH SABIJISIETCS (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KaK oO0JIaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTHUUYECKOM
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3YYEHHS NpEeIMETa Mpeaoiaract
peann3anmio TAKUX LEJIeH, KaK:

e (opMupoBaHHE TpPEACTABIEHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI0O3HABAEMOCTH SIBJIEHUW MIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPTreTUIECKON U MUIINEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palrdoHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOJHON CpeJIE;

e OCBOCHME CHCTEMBbI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI MUpA: (PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKaHUs XUMHUYECKHX pEaKUui, O



XUMHAYECKOM PaBHOBECHH, PACTBOPaX M AUCIEPCHBIX CUCTEMAaX, 00 0OImnX
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHWYECKUX 3HAHUU [JIs1 OOBICHEHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS H
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus mpo0ieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHU,
aHaJin3a U OICHKH C MO3UIIMI SKOJIOTHYECKOM 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM M TPOU3BOJCTBEHHOW JIEATCIHHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepadoTKOn
BEIIICCTB;

yrilyOJeHue  MpeJCTaBICHU O  HAy4YHbIX  METOJlax  IO3HaHU,
HEOOXOJUMBIX JIJII TPHOOpPETeHHs] YMEHHH OPHEHTHPOBATHCS B MHpPE
BCIIECTB U OOBSICHEHUS XUMHUYECKUX SBJICHUH, HMMEIOMUX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIILHOCTH U TTOBCETHEBHOM JKU3HHU.

B mane peanmzanuy TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOIIUX
GyHKIUNA TETOCTHOM CHUCTEMBI CPEHEro OOIIero oOpa3oBaHUS MPU N3YUCHHU
npenMera  «XuUMUS» Ha  YIUIyONE€HHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTh
pPUOOPETAIOT TaKUE IeNU U 33/1a9H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHWA TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U [O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO ¥  CaMOBOCHHTAHHIO  HAa  OCHOBE  YCBOEHUSA
0O0IIEYeIOBEYECKUX IIEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIIEKTYAIbHBIX M TBOPUYCCKUX
crocoOHOocTeM oOyuarommxcs, (GopMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCHEIIHON MPodhecCHOHANTBHOM M 00IIECTBEHHON JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHEpOBaHUE yYMEHUN M HABBIKOB PAa3yMHOTO MPHUPOONOIL30BAHMUS,
Pa3BUTHE DKOJIOTMYECKON KYJIbTYpPbl, TPUOOPETEHHUE OMbITA OOIECTBEHHO-
MOJIE3HOM DKOJIOTUUECKOHN JIESITSIbHOCTH.

OO0mIee 9nCiI0 9acoB, MPETYCMOTPEHHBIX JIJIsI M3YYCHUS XUMHUH Ha yTITyOJIeHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiser 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAYEHHWE  OPraHUYECKOW  XHWMHUHU, IIPEICTABICHHE O
MHOT000pa3uy OPraHU4E€CKUX COETUHEHUI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUS. BasleHTHBIE BO3MOXXHOCTH aToMma yYIJIEpOJa. XMMHUYECKas CBSI3b B
OPraHUYECKUX COEAMHEHUAX. Tumbl TUOpPUAM3ALMM aTOMHBIX oOpOuTanel
yraepoaa. Mexanu3zMbl 00pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenTopHbI). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTalled, G- M T-CBS3U.
OpunapHasi, ABOItHas U TpokHas cBA3b. CrocoObl pa3phiBa CBs3€l B MOJIEKYyJax
oprannyeckux BeuiecTB. [loHsTne o cBOOOAHOM paauKane, HyKIeopuie Hu
anekTpodue.

Teopust crpoeHuss opraHnyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNMHEHUN. MOoNeKyIsipHble U CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHJOB: pa3BEPHyTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE APGEKTHl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUN (MHIYKTHUBHBIH
U ME30MEPHBI YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemecTB. llonsatue o
byHkunoHanbHOM rpymnmne. I'omonorus. 'omonoruueckue psanpl. CucreMarnyeckas
HoMeHKknaTypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHble Ha3BaHUS
OTJEJIbHBIX IIPEACTAaBUTEIICH.

OcobenHocTy U Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M WX IPEBPAILECHUIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHUYECKUX BEIIECTB U MaTepuajlaMd Ha UX
OCHOBE, OMBITHl II0 MPEBPAIECHUIO OPraHWYECKHUX BEUIECTB IPHU HarpeBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYHPOBAHHUE MOJEIEH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansbl. 'omonorndeckuil psj ajakaHoB, oOmas Gpopmysia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP’-
ruOpuan3anus aTOMHBIX OpOuTasnel yriepona, o-CBsizb. DHU3MYECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKLIUU 3aMEIIECHHs, W30MEpHU3aliH,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3Me peaklnii paJuKaJIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs: U TPUMEHEHUE AIKAHOB.

[uknoankanel. O0mas ¢popMyina, HOMEHKIATypa U u3omepus. OcoOeHHOCTH
CTPOEHUST M XUMHUYECKUX CBOWCTB MalbIX (IIMKJIONPONAaH, IHUKIOOyTaH) u
OOBIYHBIX (LMKJIOMEHTAH, LMKJIOIeKCaH) LUKIOaIKaHOB. CrocoObl MOTy4YEeHUs U
NPUMEHEHUE IIUKIIOAIKAHOB.

Ankensl. ['omonornyeckuii psj aJkeHoB, oOmas Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ — ajlKEHOB, Sp’-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpudeckas (muc-tpanc-) wuzomepus. DuU3NMUECKHME CBOICTBAa AJKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIMHEHMS, 3aMELIEHUS B O-IOJOKEHUE
IIpyU JBOMHOM CBSI3H, MOJUMEpU3aluuMu U okucieHus. [lpaBuwio MapKoBHUKOBA.
KauecTBeHHblE peakuu Ha TBOMHYIO CBA3b. CIIOCOOBI MOTYYEHUs U PUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpspKEHHbBIE, U30JUPOBAaHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOWCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilomumepuszamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMYyYEeHHsI U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, o0mas Gopmysna, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI alIKMHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHWMHUYECKME  CBOWCTBA:  pEakUUH  NPHUCOCAUHEHUs,  JUMEpU3aluu U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peakiMy Ha TPOHHYIO CBsI3b. CIOCOObI MOTyYeHUS
Y IPUMEHEHHUE AJIKUHOB.

ApomaTtudeckue yrieBonopoasl (apensl). ['omMonornyeckuii psii apeHos,
obmiast popmyIa, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. duzmyeckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajguKale, pPeakUud MPUCOEAUHEHUS, OKUCIEHUE T'OMOJOTOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe aJIKWIbHBIX PpaTUKaoB, KapOOKCHUIIBLHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus cruposia. CriocoObl MONTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOJLOPOIOB.

[Tpuponnslii ra3. [lonytHeie HedTsHBIC ra3bl. HedTh U €€ mpourcxoxaeHue.
Kamennsiii yroap U npoaykrtsl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MIEPErOHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHUK), PUGOPMHUHT, ITHPOIH3.
[TpoaykTel mepepaboTKH HEPTU, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKYy Pa3IUYHBIMU KJIACCAMU YTJIEBOI0OPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YTIIJIEBOJOPOAOB. Peakiuu
3aMEIlCHUsI TajoreHa Ha TUAPOKCOTPYMIy, HUTPOTPYINy, LHAHOTPYIIMIY,
amuHorpynmy. JlelicTBM€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENoud. B3aMMOIEUCTBUE IUTAIOTCHAIKAHOB C MArHUEM M ILIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonp3oBaHue
raJIOTEHIIPOM3BOJIHBIX  YIJEBOJOPOJOB B OBITY, TEXHHMKE MW IIPH CHHTE3E
OpTraHMYECKUX BEILIECTB.

DOKCIepUMEHTAIbHBIE METOJbl W3YUYEHMS BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHne (PU3NYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii yriieBOAOPOJAOB Pa3IMYHBIX KJIaccoB (oOecrBeunBaHHUE OpPOMHON WU
WOJHOM BOJIbl, PacTBOpa IMEpPMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJAa B OPraHWYECKUX BEIECTBAX, IOJy4YEHUE HSTHICHA U
HM3YYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «HedTb» m «Yromby, ¢
oOpa3liaMyd IUIACTMAacC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconepskaniue opranHudecKue coeJMHEHHU.

IIpenenbHble oOJHOATOMHBIE CcHUpPThl. CTpoeHHE MOJIEKYyJ (Ha mpuMmepe
METaHOJla W J3TaHoJia). ['oMojoruueckuid psa, obmas dopmyina, H30MEpHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYyJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUW 3aMElIeHMs, JeTUApaTallid, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBHE ATaHOIA U METaHOJIA
Ha opranu3sM uenoBeka. CrocoObl MOMy4YEHUsST M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHIVIMKONbL W riaulepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKLIMM 3aMEICHUs, B3aUMOJICUCTBUE C OPraHUYE€CKUMU
W HEOPraHWYECKMMM KHCIIOTaMH, KayeCTBEHHAs pEaKlUsi Ha MHOTIOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakluil HYKICO(DUIBLHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMONMy4YeHUsT UM NPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIMSHUE TUAPOKCOTPYHIBI U
O0eH3onpHOrO snapa. duszndeckue cpoiicTBa (peHosna. OCOOEHHOCTH XUMHUUYECKUX



cBoiicTB (eHona. KavectBeHuwie peakimu Ha (eHon. TokcHYHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS] — aIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyImIibl. ['OMOJIOrMYecKue psiibl ajdbJErn/ioB U KETOHOB, OOIIas
dbopmyna, mzomepus M HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa ajbACTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albAETHJAOB M  KETOHOB:  pEaKUuu
npucoenuuenus. OKHUCIIEHHUE albAEeTU0B, KAUECTBEHHbIC PEaKMU Ha allbJIEeTU/bl.
CrocoObl OJTy4YEeHHsI M IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. Pu3nyeckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOJHBIE CBA3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus STepuUKalMM, pPEaKUUd C YYacTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJIbMUTHHOBAs, OJECUHOBAs, JUHOJEBAA,
JuHONeH08as KUCIOoThl. CoCOOBI MOMYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuil psan, obuias ¢gopmyna, U30Mepus U
HOMeHKJIarypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU U
LIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3MUecKue U XMMUYECKUE CBOWCTBA XKUPOB: THAPOIIN3 B
KHCJION U 1es1ouHol cpenie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAIIUX OCTATKH
HEIpEeNENbHbIX )KUPHBIX KUCIOT. JKHUpel B mpupoe.

MpbIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

O6mras xapaktepucTuka yriaeBojoB. Kinaccudukanus yrieBo1oB (MOHO-, T1-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, puodo3a,
Je30Kcupr003a. OU3NUecKUe CBOMCTBA M HAXOXKJCHHE B Ipupoje. DPoTOCHHTES.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJIETUTHON
rpynn, CHUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TriOKoO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MajabTo3a U
nakTo3a. BoccTtaHaBiaMBarolre U HEBOCCTaHABIMBAOLIME aucaxapuabl. ['uaponns
nucaxapunoB. HaxoxneHnue B nmpupojie U npumeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W ueuttoio3a. CTpoeHre MakpoMOJIEKyJd Kpaxmania, TIJIMKOT€Ha H
Hemnono3bl.  du3nyeckue CBOMCTBA KpaxMmajga M LEJUII0JI03bl. XHMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEakUHs C HOAOM. XHMHUYECKHE
CBOICTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M HUX MpPEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO COUPTA JUXPOMATOM Kajiusl (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJETUlIbl (C TUIPOKCUIIOM
nuammuHcepeOpa(l) wu  runmpoxcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoM meau(ll), BzaumoneiictBue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJbHBIX 3a7a4 1o temMaM «CHUPTHI U
benonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE YDUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYEeCKHE MPOU3BOJHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amuaTUIecKue ¢ apOMaTUYECKHE, IEePBUYHBIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenne moJiekys, oOmas Gopmyiia, U30Mepusi, HOMEHKIaTypa U (pu3anyeckue
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CTpoeHwue
aHuauHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MoJieKyJie aHminHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KadecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudaruyeckux amMuHOB. [lomydyeHwe aHwivHa U3
HUTPOOCH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIE OPEeACTABUTENN O~
AMUHOKHCJIOT:  TJWLMWH, ajdaHuH. @Ou3nyeckue CBOMCTBA aMUHOKHUCIIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKHX
COCJIMHEHUM, peaklus TMOJHUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3M.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U TUPOJIU3 TENTHIOB.

benkn kak mnpupoaHbie nonuMepsl. llepBuuHas, BTOpUYHAS W TpPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THUAPOIH3, JCHATYpAaIlHs,
KaueCTBEHHbIE PEAKIIUU Ha OEIKHU.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUI:
pacTBOopeHue OENKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIE
peakniuu Ha O€NmKHM, peHIeHHEe OJKCIEePUMEHTAIBHBIX 3aJad M0 TeMaMm
«A3oTcoaepxaine OpraHUYeCcKue COEIMHEHUSD) " «Pacno3HaBanue
OPraHUYEeCKUX COCTUHECHUN.

BbicokomoJieKyIsIpHbIE COeIUHCHUS.

OCHOBHbBIE TOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIUMEPU3AUU, CPENHSA MOJICKYIJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNA —
MOJIMMEPHU3ALIHS U TOJTUKOHCHCAITHSI.

[Tonmumepubie wmatepuanbl. [lmactmacchl (MOJUATUIICH, TOJTUIIPOIMIICH,
MOJIMBUHWIXJIOPUJl, TOJUCTUPOJ, TMOTUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJimdTUIeHTepedTanar). Y Truansaius 1 nepepadoTka miacTuka.

DnacToMephl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEIIECTB M HUX MNPEBpalllCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad no Teme «Pacro3HaBaHue
IJ1aCTMAcC ¥ BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHON  (POPMYJIbI OPraHUYECKOro COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYpHOU (POpMyIIbI
OpPraHMYEeCcKOro BEIIECTBA HAa OCHOBE €ro XUMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJTyYeHHUsI, OMNpeeieHUue JOJIM BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMETHBIX CBsI3ed MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xmacce oCyIIeCTBISETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUN, TaK U TIOHSTUH, MPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIEC MTOHSTHUS: SIBJIEHUE, HAYYHBIN (haKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukamnus, HaOIIOACHUE, HU3MEPEHUE,
AKCHEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHUE
BEIlleCTBA, (DU3WUYECKUE BEIIMYUHBI, €IUHUIBI H3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOCHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPODHBIA TUIN TUTAHUS, OpOKEHUE,



dboToCcUHTE3, NbIXaHWE, OETKHU, YTJIEBOJIbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mose3HbIe HCKOMIaeMbI€, TOTLITUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MaTEPUANIBI U3 NCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUUN 3neMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTrEeTUYCCKUE YPOBHHU H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMruiecKiux 3JI€MEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM  OpPOUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(DHUTYypalu HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTb.

[lepnognueckuii 3akoH U Ilepuoanueckas cucreMa XMMAYECKUX AJIIEMEHTOB
.M. MenneneeBa. CBsA3b NEpUOANUECKOTO 3aKkoHA W [lepmoguueckoil cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H NepuoJaM. 3HA4YCHUE
nepuoauueckoro 3akona /[.M1. Meuneneesa.

XuMHUYECKasi CBS3b. BUIbl XMMHYECKOW CBS3U: KOBAJICHTHAsA, HWOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJECHTHOW CBSI3M: OOMEHHBIN |
JIOHOPHO-AaKLENTOPHBIN. DHEPrus U JiuHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIApHbIE B3aUMOCUCTBHUSL.

BajleHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha IPUMEpPEe COCIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeMHeHUsAX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHATHE O KOOPAMHALUOHHOW XUMHUH.

BemectBa  MOJNEKYJIIpHOTO M HEMOJIEKYJISAPHOTO  CTPOCHUA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOKMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pactBophl. [Ipencrasnenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALMU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachlleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTaioruaparsl.



Knaccuduxkaims 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX peakuil B HEOPraHUYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEIIECTB; 3aKOH COXPAHEHMS W IPEBPALLICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusix. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMHu4eCKUe ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
['oMOreHHbIE U TE€TEPOTreHHbIE peakuu. Katanns u KaTtalin3aTopsl.

OOpatumMble 1 HEOOpaTHMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecHUs. (DAKTOPBI, BIUSIOMIME HA IOJIOKEHUE XUMHUYECKOTO
PAaBHOBECHS: TEMIIEPATYpPA, NABJIEHUE U KOHLUEHTPALIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass aucconuanus. CullbHbIE H Cla0ble AJIEKTPOJIUTHI.
Crenenp auccounuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
mienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTAaHOBUTENb. IIpoliecchl OKHCIEHHS M BOCCTAHOBIICHMUS.
Baxnele OKUCIUTENIM W BOCCTAaHOBUTENW. METON 3JEKTpPOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEHIECTB M HUX MPEeBpallCHUN:
pa3oKEeHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJNIMYECKUX PEHIETOK, MPOBEICHUE PEAKIIM HOHHOTO 0OMEHA, ONpE/IEIeHHEe
Cpeabl PacTBOPOB € IOMOIIBIO WHIAMKATOPOB, HW3YyYEHHE BIUSHUS Pa3INYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PpEaKIMU H IOJIOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuueckass xumus.

[Tonmoxenne HemeraiwuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEpE KUCIOPOAa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METaJUIAMA W  HEMETaJJIaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ wapuuasl.
TonIMBHBIE JIEMEHTHI.

["anorensl. Haxoxnaenue B mpupojae, crnocoObl MOdydeHus, (HU3UUYECKUue U
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxkHenmme KUCIopoacoaepKanme
COEIMHEHHUS TaJoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TOTYyYECHHUS
rajgoreHoB. [IpumeHeHune rajoreHoB U UX COCIMHEHNM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
kuciopoaa. Ou3nueckne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCIOpPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mnpupojie, CIOCOObI MONydeHUs, (puanueckue u
xumuuyeckue cBoictBa. CepoBomopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHL. [IpuMeHeHne cephl U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, CHocoObl MOdMy4yeHus, (U3HYECKUE U
XUMHYECKHE CBOMCTBA. AMMMAaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTass M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMmenenue azorta
U €ro COeIMHEHUI. A30THBIE YJI0OpEHUS.

®ocdop. Haxoxnenue B npupoje, cnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, docdhopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHHE B OpUPOJE. AJUIOTPONHbIE MOAU(DUKAIINH.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcun yriaepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u €€
COJIM. AKTUBUPOBAHHBIN YyTojb, afacopOuus. DymnepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHre MPOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €rO
COCIMHEHU .

Kpemunii. Haxoxxnenue B mpupone, crocoObl MOMydeHHs, (PU3NUECKHE U
xumudeckue cBorcTBa. Oxcupa kpemuusA(IV), kpemHueBas KUCIOTA, CHUIMKATHI.
[IpuMenenne kpeMHus U ero coeanHeHui. CTEeKN0, ero nojy4eHue, BUIbl CTEKIIA.

ITonoxenne MetamioB B [leproandeckor CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aTOMOB MeTaioB. OOriue
¢dbuznyeckre CBOMCTBA MeTauioB. I[IpuMeHeHHE MeTa/lioB B OBITY U TEXHUKE.
CrutaBel METAJIOB.

DNEKTPOXUMHUYECKUN psifl  HampspkeHud metawioB.  OOmue  crocoObl

MOJTyYeHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILUTYPIHs,
anektpoMeramtyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

O6mass xapaktepuctuka MmeTawioB [A-rpynmsl [lepuonuueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit wu kanmii: mnonydeHue, QU3NUECKHE WU
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELUIECTB U UX COEAUHEHHU.

OO6mas xapakrepuctuka metamioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUi: TOJNydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHECHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



AIOMUHU: TTOJy4YeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeAuHeHud. AmdoTepHbie CBOWMCTBAa OKCHUAA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucThka MeTauioB no0ouHblx noarpynn (b-rpynm)
Ilepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKne 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCIIUTENbHBIE CBOKCTBA. [lomyueHne n npuMeHenne xpoma.

dusnyeckue W XHMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxnenimue coenunennss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTENIbHBIE CBOMCTBA.

@u3nuecKne U XMMHYECKHME CBOMCTBA XKeje3a U €ro coennHeHur. OKCHIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [Tonyuenne u mpuMeHeHUE Kele3a
Y €0 CILIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeaquHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COSTUHEHNN.

[{uuk: momydyeHue, (GU3MUECKHE W XUMUYECKHE CBOWMCTBA. AMdoTrepHbIe
CBOMCTBA OKCHUJIA U TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IpumMeHenune
IIMHKA U €r0 COCINHEHU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHS BEIIECTB M HX MNPEBPAICHUM:
u3ydyeHue oOpa3loB HEMETaJuIOB, TOpeHue cepbl, Qocdopa, xeneza, MarHus B
KUCJIOPOJIe, HU3YYEeHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCHOJIb30BAHKE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE LIMHKA M JKelie3a C pacTBOpaMU KHUCIOT H
LIEJI0YEH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJAOPOJA
M KaTHMOHBl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIAOB AIOMHUHHUS W ILMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEN, PEHIEHNE DKCIIEPUMEHTAIBHBIX 33/1ad 110 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertanibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIID.

XuMHSA M KM3Hb.

Ponb xumMum B o6ecriedeH yCTOMYMBOTO pa3BUTHS yesnoBeuecTBa. [lonarue
O Hay4HBIX MeETOAaxX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIICTOBAHMS.
HayyHble mpuHLIHNBI OpraHu3anuy XUMUYECKOTO POU3BOACTBA. [IpoMbInneHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHIITUX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEM CpEIbl U €r0 IOCIEIACTBHS.
Poinb xumuu B 006ecriedyeHrH SHEPreTHIeCKOi 0€30MacHOCTH.

XuMusi U 340poBbe uenoBeKa. JlekapcrBeHHble cpencrBa. [Ipasuiia
HCIIOJIb30BaHus JIEKAPCTBEHHBIX NIpenapaToB. Poib XUMUM B pa3BUTUHA MEIUIIUHBI.



XuMHsl I OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHu MUIIeBOM 0€30MacHOCTH.

Kocmernyeckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCIHOJb30BaHUs MpenaparoB OBITOBOM XUMHUU B IOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENHCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eToH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansel g 31€KTpOHUKU. HaHOTEXHONIOTUH.

Pacuétnrle 3amaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra30B MO HU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIH OOBEMY OAHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIIECTB,
Macchl (00BbEMaA, KOIMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKlWU, €CIU OJHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00bEMA, KONMYECTBA BEIIECTBA) MPOAYKTa
peaKiuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX  CBSA3€H MpU  U3YYEeHUH OOmel u
HEOpPraHn4eckord xuMuu B 11 kiacce ocymiecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHSITHIX B OTJAEIBHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBINA (haKT, THUIOTE3a,
TeopHusl, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIHOCTb, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJAEINb, MOJICIIUPOBAHHUE.

®dusuka: Marepusi, MUKPOMHUD, MAaKpOMHpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJbHBIN Ta3,
(dbuznYecKre BeIUYMHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kieTka, opraHusm, 3KocucTema, ouocdepa, MeTaboInU3M, MAKPO-
U MUKPODJIEMEHTHI, O€JIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB M MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPO/JIbI, MOJE3HbIE UCKOIMAaeMbI€, TOILIURBO,
PECYPCHL.

TexHoMIOrUs: XUMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUsi, CTPOUTEIIbHbIE
MaTepualibl, CEIIbCKOX035MCTBEHHOE MPOU3BOJCTBO, NMUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npcmaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, OSJCKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpEeAMETa «XHMMHS» HAa YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUsl BBIIEICHBI CIEAYIOIIME COCTaBISIONIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM TIpa)KJaHCKOM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH W CAMOONPEAEIIEHUIO; HATMYNE MOTUBALIMU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B O0IECTBE TNPaBWJIAMM M HOPMAaMH TIOBEACHHS; HaJU4He
MPaBOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTAaThl OCBOCHUA IIpeaMeTa «XHUMUSD»  OTPa)XKarT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcs B Mpoliecce peain3aiuu 00pa3oBaTeIbHON IEITEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTATBl OCBOCHUA IpeaMeTa «XHUMHUSD  OTPAXarT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEIBLHON M TMPAKTHUYECKOW EATEIHbHOCTH
oOy4JaronMxcs B Mpoliecce peann3alud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKECHUSI K 3aKOHY U IIPABOIIOPSJIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATH MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHOU AESTEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUHM W TMPAKTHUYECKOTO
IPUJIOKEHHUST XHWMHUHU, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUMM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro W 0Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss TpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JESATEIBHOCTH;

MMOHMMAHUS LEHHOCTH TNPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEUICHWH NPAKTHYECKUX 3a7ad
COIMAIbHOM HAIIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUI Pa3IMYHOTO POJa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPHUU
oOpaszoBaHus, Oyaymiel mpodeccun M peanu3alru COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0TrN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU LEJIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KAK HCTOYHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSL TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHMSA HEOOXOAUMOCTH MCIIOJB30BAHUSA JIOCTHIKEHUM XUMHMH s
pEIIEHUs] BOIPOCOB PALMOHAIBLHOTO MPUPOJAOTIOIB30BAHNS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEJ  OKPYKAIOIIEH
MPUPOHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOJIArONMpPUSITHBIE IKOJIOTUYECKUE
MOCJICACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MPEAOTBPAIIATh UX;

HAUIMYHUS PA3BUTOrO0 3KOJOTHUYECKOTO MBIIUIEHHS, YKOJIOTHIYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH 9KOJIOTHUYECKOMN HaMpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MPaKkTHKE, CIIOCOOHOCTM HM YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOMN IIPAKTHUKU;

MOHUMAaHUS CHeluUKA XUMHU KakK HayKd, OCO3HaHUS €€ polu B
GbopMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKalollleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIieHuH NpoOjeM COXpaHCHHS
MIPUPOJTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3A0UU: B €€ TYMaHHCTUUYECKOM HAINpPaBICHHOCTH W BAXXHOW pOJIM B
CO3JJaHMM HOBOM 0a3bl MaTepPHANBHON KYyJIbTYpHl, B PEHICHUU TJI00aTbHBIX
npobJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPIETHYECKOMH,
MUIIEBOM U SKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHEUTHOTO TPYJia U SKOJOTHYECKH KOM(POPTHOU KU3HU KAXKJIOTO 4JeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHUA CYIIHOCTA METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJlyyaeMble 3HaHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUU OKPY>Kalollero Mupa u
MPOUCXOIAIINX B HEM M3MEHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HMEIOIIUXCS JAHHBIX C IEJNbI0 IOJTYUYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKUE 3HAHMSA IS
peleHus mpooJieM B pealbHbIX )KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUN IO XHUMHUHU B
COOTBETCTBHH C KH3HCHHBIMH TIOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B Pa3auyHbIX cdepax mpodeccuoHaTbHON
JIeATEIILHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOTPAMMBbI 10 XMMHUHM HA YPOBHE
cpenHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYYHbIE MOHSTHS, OTPaKarolIue
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATHHON
IPaMOTHOCTH U COLIMATILHOM KOMITETECHIIMH 00YyYaroInXcs;
CIIOCOOHOCTH o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpCAJIbHbIC YueOHbIC
JICUCTBHUS B MIO3HABATEIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXaT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrH4YecKme JeicTBHS:

CaMOCTOATENTLHO  (QOpMYJNIHpPOBATH W aKTyaIM3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIB30BaTh IMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHATHW W yCTAHABIWMBATh WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI U KPUTEPUU [JJs KiIacCU(PUKalMKU BEIIECTB U
XUMHUYECKHUX PEaKIN;

YCTAHABIMUBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIE€IyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpHUBAEMbIX
SBJICHUSAX, DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyja, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHE A€ CTBUS:

BJIAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0OBAHUSI, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoBaTh
00001IEHMSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEI0OBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

NpuUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJIsSIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE IOcoOus,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MHMOPMAIMIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;

(GopMyIIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJbI NPU MOUCKE U
orbope wuHpoOpMaNKMK, HEOOXOAUMOW [JIi BBINOJHEHUS Y4eOHbIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATENILHO ~ BBIOMpaTh  ONTHUMAbHYIO  (OpMy  NpElCTaBICHUSA
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIMLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA fA3BIK B KauyeCTBE CpEACTBa IMpH padore ¢
XMMHUYECKON MH(OpMalMe: MNPUMEHITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJibl, aOOpEeBUATYPbI, HOMEHKIATYPY;

HCITIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TIAJHOCTHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU IEATEIIBHOCTH,
MTOJIy4YEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMHU IIPHU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEI0BAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHUS IO3ULIMMU B
X0/1e 00CyKIeHUsI © 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHSI:

CaMOCTOATENFHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ UeadM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUM TIpHU
BBIMIOJIHEHUH Y4YE€OHBIX M MCCIEAOBAaTENbCKUX 3a/4ay, BbBIOMpAaTh Haumbojee
3¢ (deKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJy4YeHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICATENIBHOCTH HAa OCHOBE CAaMOAaHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl M0 XMMUU HA YTiyOiaEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT ClEHUPUUYECKUE
JUIs y4eOHOTo npeaMeTa « XUMHUsD» Hay4dHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUI
10 OCBOEHUIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI JIE€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMUYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEN. B
IIpOTpaMMe II0 XUMHH TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI 10 ToAam
U3Y4YECHUS.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUHU MPOOJIEM DKOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAHUHU HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecreyeHun PalOHAIILHOTO
MPUPOAOIIOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAaHMH, KOTOpas  BKIJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMAYECKUH DJIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aTOMHBIE OpOUTaIM, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX oOpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENET, PYyHKIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opmyiibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reoMeTpHhyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIECBOAOPOJIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalICHUs DSHEPrUM IMPU XUMHUYECKUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; IIPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIH 3 dexTri, oprueHTanTsl 1 u Il pona);
dakTosoruyecKkue CBEACHHMsSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U Oe30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEeATEeNbHOCTH  YeJNOBEeKa, OOUMX  HAay4YHbIX NPHUHIMOAX  XUMUYECKOTO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPHU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIB30BaTh XMMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMUECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUUU U PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaKlMil, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHMSI UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



M3TrOTaBIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEHIECTB ISl WILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAICKHOCTh HM3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeAcIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUSA 1O CHCTEeMaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUATIbHBIE HA3BaHUS NJISl OTICIbHBIX
MpEeJCTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHIICH, TONYOJ, TIUIEPHH,
ATUJICHTJIMKONb, (EHOJ, (QopMallbAETU/l, aleTalbACeTu/, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PyKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAUHEHUSIX (KOBaJE€HTHAasT W WOHHAsl CBSI3b, G- M T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHUE,
dbu3uYeckre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHbIX
KJIACCOB OPraHMYECKHUX BEILIECTB: aJTKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJHECHOB,
aJIKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJETHU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YIJIEBOJOB (MOHO-, JU- M TOJHCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUYECKUX PEAKIHUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIAaTh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U M-CBS3M), B3AUMHOT'O BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro mnepepadboTKu U
MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHHUS NPUMEHSITh OCHOBHBIE onepamuu
MBICIIUTENILHON JESTENIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — 11 M3YUYEHHS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHU: BBIABIISTH B3aUMOCBSI3h XUMHUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTEepUAIbHOTO EIWHCTBA MUPA,
MCIIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKON XUMHH i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMUPOBAHHOCTb YMEHHMM: MPOBOJUTH PACUYETHI MO XUMHUYECKUM
dbopMmysamM U ypaBHEHHSIM XUMHYECKUX PEAKIMil C UCIOJb30BaHUEM (DHU3UUECKUX
BENMYMH (Macca, OO0bEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUUYECKON
(dbopmyJibl BEHIECTBA MO HU3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX SJIEMEHTOB,
MPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM O€30IaCHOCTH  IOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJIOBEKa, CBSA3aHHOM C TmepepabdoTKoM
BEILIECTB, UCIOJIb30BaTh MOJIYUYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalUsIX, CBA3AHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TMOJYyYeHHE W U3YYEHUE CBOMCTB OpPraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PAa3JIUYHBIX KJIacCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 1O pAcCIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IpPaBUII
Oe3omacHoro oOpalieHusi ¢ BElIeCTBaMU U JIA0OPAaTOPHBIM 00OpPYAOBAHHEM,
bopMyIMpOBaTh IIEIb HWCCJIEMAOBAHMS, NPEJICTABIATH B pasIuyHOM (dopme
pE3yIbTaThl SKCHEPUMEHTA, AHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJII0JaTh MpaBHJIa 3KOJIOIMYECKH LIEIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKAroLIeh
MIPUPOJIHON CPEIBI U TIOCTUKEHHUS €€ YCTOMUNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, NOHMMAs cMbICH nokasarens [1J1K;

aHAIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBIIIVIEHHOCTH U B OBITY C TOUKHU 3pEHHUSI COOTHOIIEHUS] PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIUK B Pa3IMYHBIX UCTOUHUKAX (Hay4yHasi U yueOHO-HAy4HAas
JUTEpaTypa, CpeicTBa MaccoBoil nHopmaruu, UHTEpHET U ApyTrHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuIo, rnepepadaTbiBaTh €€ U HCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O MATEpUAIIBHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M I03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEUYEHHH YCTONYMBOTO
Pa3BUTHS, B PEIICHUU NPOOJEM HKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOCCIECUYCHHH PAIIMOHAIBLHOTO MPUPOJIOINOJIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTyphl 4YeEJIOBEKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0pPOBbIO M IPUPOJHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHYECKHX  3HAHMH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIMe TOHATUS — XHMHUYECKHM DJIEMEHT, aToM, SJApOo aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHMSI aTOMa, TMOpUIM3ALMs aTOMHBIX OpOUTAJIEH, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPUIIATCIIBHOCTh, CTEICHh  OKHCIICHHUS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOPOIHAs),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, DJICKTPOJIHTEHI,
HEAJIEKTPOJUTHI, AJICKTPOJIUTHYECCKAsS JTUCCOIMAINS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJIHBIN IIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIIOBON 3ddeKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIuy, XMMUIECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHs SJIEKTPOJUTHYECKON JTUCCOIMAIHMH, ITEPUOTHYCCKHMI
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHNs] SHEPTUU TPH XUMHUYCCKHUX PEaKIUsX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHWA, JIeXkKaIlhWe B OCHOBE IOHUMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEJCTABICHHS O MeEXaHW3Max XHUMHYECKUX
peaknuii, TEPMOAMHAMHUYECKUX W  KHUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUsI, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBE, IOJYYSHHH M OC301aCHOM
WCIIOJIb30BaHNN BOKHEUIIMX HEOPTaHUMYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NEATETPHOCTH  YeJIOBEeKa, OONMX  HAay4YHBIX  NPHHIWIAX  XUMHUYCCKOTO
MIPOU3BOICTBA,;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBJIATH XapaKTEPHBIC NMPU3HAKH IOHSATHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
ONMCAHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHMSI HCIOJIb30BATh XMMHYECKYI0 CHUMBOJUKY JUIs
cocTaBieHUs (QOpMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUSI OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BHJ XMMHUECKOH CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUI KPUCTAUIMYECKOH PpELIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOM CBSI3M M THUIA KPUCTAJUIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJAacCU(UUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIMH 10 PA3IUYHBIM IIPU3HAKAM (UHCITY
U COCTaBYy pearupyrollux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOANUECKOro 3aKkoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
Y IPOrHOCTHYECKYIO (PYHKLUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckont  cucremsr  J.U. Menpaeneena, WCTIOJIB3YSl  TOHATHSA
«3HEPreTHYECKUE YPOBHW», «IHEPreTUUYECKUE MOIYpPOBHM», «s-, p-, d-aTOMHbIE
opOUTaIm», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM Mno mnepuomaM U rpynnaMm llepuommueckonr cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
WX JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapaKTepu3oBaTh (ONMHUCHIBATH)  OOIIME
XUMHAYECKHE  CBOWMCTBA  BEMIECTB  PA3JIMUYHBIX  KIJIACCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKHMMH BEIIECTBAMH C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpbIBaThb CYIIHOCTh: OKHCIIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
TUX pPEAKUMH; peaKkUil MOHHOro OOMEHa MyTEM COCTABIEHUS HMX MOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  yPaBHEHUW;  pEaKUMM  TUAPOIM3a;  peakui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YU4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHUS] CKOPOCTH XHWMHMYECKOW pEeaklUu B 3aBUCUMOCTH OT PAa3JIHYHBIX
(akTOpoB, a TaKKE XapakTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIInH,
JeXalllie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOuMe HayyHble MNPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3peHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUA SIBICHUI NpUpOAbl — HaOMIOJIEHHEe, HW3MEPEHHE, MOJEIUPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU HKCIIEPUMEHTATILHOM UCCIIEI0BAHUM BEIIECTB
U 10 OOBSICHEHUS XHMMHYECKUX SIBIIEHUH, HMMEIOUIMX MECTO B NPHUPOJE,
MPaKTUYECKOH JESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTePUATBLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHUEHTPALIUS;
Macchl BEIeCTBa WM 00bEMA Tra3a MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wil 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEILECTB; TEIUIOBOro 3(dekra
peakluy; 3HAYEHUsS BOAOPOJHOIO IOKAa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBa BEILECTBA)
MPOJyKTa PEAKIMHU, €CIM OJIHO M3 MCXOJHBIX BEUIECTB JAHO B BUJIE PAacTBOpa C
OnpeIeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WU JAHO B M30OBITKE
(uMeeT MpUMECH); JOJM BBIXOJIa MPOJAYKTA PEAKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATH U TMPOBOJUTH
XUMUYECKUH  3KCHEpUMEHT  (IpOBEIEHHE  peakud  HMOHHOTO  OOMeHa,
MOATBEPKIECHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONMPEIECICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHIWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluu, peuieHue
HKCIIEPUMEHTAIBHBIX 3adady 1o Temam «Mertamisl» u  «Hemeramib») c
cOOJII0/IeHnEM TpaBUil OE€30MacHOr0 OOpAILEHUs C BEIIECTBAMHU M JIaDOPAaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HWCCJICNOBAHUS, TPEJCTABIATH B
pas3nu4HON (QopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hOopMHUPOBAHHOCTh YMEHHI: COOIFOATh MPaBHIIA MOJI30BAHUS XUMHUICCKON
mocyjod W jabopaTopHbIM 000pyJOBaHUEM, OOpalleHuss ¢ BelleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHITIOJHEHHUIO J1TA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTMYECKH I€JEeCO00pa3HOr0 TMOBEACHUST B OBITY U TPYAOBOM
JEATENBHOCTH B LENSAX COXPAHEHUsI CBOErO 3J0POBbs, OKPYKAIIECH MPUPOIHOU
Cpeapl W JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABAaTh OMNACHOCTh
TOKCHUYECKOTO JICMCTBUSl HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHMYECKHUX
BENIECTB, MOHMUMas cMmbIch nmokaszarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHKAX (HAy4YHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 UH(pOpMaIUIO, IepepadarbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON yUeOHOM 3a1aucii.
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Hroro no pazneny 35
Pasnen 3. Kuciopoacoaep:kaniue oprannyecKkue coeTuHeHUst

3.1

Cruptsl. @enon

11

but6mmoreka [JOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edso0.ru/d69df650

KapOoHwmibHBIE COSTMHEHUS: ATbICTUIBI U

bu6mmoreka [IOK
32 keToHbl. KapboHoBbie kucinotel. ClioKHBIS 21 https://m.edso0.ru/d69df650
a¢upsl. Kupbt
bu6mmorexa [IOK
33 YTIeBOnE ? https://m.edso0.ru/d69df650
Hroro no pazgeny 41
Pasznea 4. A3oTcoaeprkaniue OpraHmyeckue coeIuHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMHHOKHCITOTHI. bemku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zgea 5. BbicokoMOJIeKYJ/JISIPHBbIE COeINHEHUS
5.1 BricokoMonekynsipHbIE COEAUHEHUS 6 bubmorexa HOK
' YIAp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckue (g )
NMPOorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuit 3akoH
1.1 u [lepronndeckast cuicteMa XUMHUYECKUX 13 bubmorexa HOK
) proa https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroobpasue 17 | bubnuoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 XUMHCCKHE PeaKiiiH 33 ! 3 https://m.edsoo.ru/2dd57124
Ntoro no pazgeny 65
Pasznea 2. Heopranuueckasi Xumust
bu6mmorexa [IOK
2.1 H 61 1 3
CMETAILIE! https://m.edsoo.ru/2dd57124
but6mmoreka [JOK
2.2 M 35 1 2
CTaIIbt https://m.edsoo.ru/2dd57124
Hroro no pazgeny 96
Pazgen 3. Xumus u :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMUU. XUMUS 1 9 bubmuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




INIOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer | KoHTpoJBHBI
0 e padoThl

IpakTuyeckun
e padoThbl

Jara
H3y4YeHH
s

DJieKTpoHHbIe HH(POBBIE 00pa3oBaTebHbIE
pecypchl

IIpenmer u 3HaueHue
OPraHU4YeCKOM XUMHUH,
IIPEACTABICHUE O
MHOT000pa3uu
OpraHUYECKHUX
COeTUHEHUN

[Tpesenranus (MHDPOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypok
(Lludposas 6ubroTeka): https:/app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-himiil/
article Buneoypoxk: http://school-collection.edu.ru/
Ypoxk (Sknacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217 Buneoypoxk
(MuTepypoK):
https://interneturok.ru/lesson/chemistry/10-klass/bvv
edenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POI):https://resh.edu.ru/subject/lesson/6149/

DIIEKTPOHHOE
CTPOCHHUE aTOMa
yriepoja (OCHOBHOE |
BO30YKAEHHOE
COCTOSIHHS ).

[Ipe3enTtanus: https://infourok.ru/prezentaciya-po-
himii-stroenie-atoma-ugleroda-klass-271196.html
Ypoxk (SKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-
elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220/re-4a9b0f74-e44d-45aa-
9acd-eOead46dac163 Buneoypoxk: http://school-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://resh.edu.ru/subject/lesson/6149/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article

collection.edu.ru/ Bugeoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvv
edenieb/elektronnoe-stroenie-atoma-ugleroda

BaneurHrie
BO3MOKHOCTH aTOMa
yriepojaa

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvv
edenieb/kovalentnaya-svyaz-v-organicheskih-

soedineniyah [Ipe3eHnTanus
NH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnaya-priroda-himicheskih-svyazey-v-
organicheskih-soedineniyah-3998996.html
Buneoypok: http://school-collection.edu.ru/
(AKnacc):https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii-6490554/
khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

XuMH4ueckas CBI3b B
OPraHNYEeCKHUX
COCTMHEHUAX.

[[bubmmoTexa [TOK https://m.edsoo.ru/8d3915¢8]]

Tunsl rubpunuzanuu

[[bubmmoTexa [1OK https://m.edsoo.ru/8d3915¢8]]

Teopus crpoeHus
OpPraHNYECKUX
coennueHnii A. M.
byrtneposa

Buneoypok: http://school-collection.edu.ru/

Buneoypok
(MuTtepypox):https://interneturok.ru/book/chemistry
/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-
e#t Ypok (Skiacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-

organicheskoi-khimii-6490554/sostoianie-
elektronov-v-atome-s-p-orbitali-elektronnaia-

konfiguratciia-_-6447220



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8

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

organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217 Ypoxk (Ludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/
article [Ipeszenrarus (MHO®OYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buasl uzomepun:
CTPYKTYpHas,

IIpOCTPaHCTBCHHA.

DIJIEKTPOHHBIE
a3 dexTh B
MOJIEKyJIax
OpraHUYECKUX
COEMHEHUI

bu6mmoreka LIOK https://m.edsoo.ru/b0e61661

IIpencrasienue o
KJaccu(ukanuu u
CUCTEMaTHUYeCKast
HOMEHKJIaTypa
(IUPAC)
OpraHUYEeCKUX
BEIIECTB

Buneoypok: http://school-collection.edu.ru/
Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvv

edenieb/klassifikatsiya-organicheskih-soedineniy
VYpoxk (AKnace):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 IIpe3enTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-klassifikaciya-organicheskih-soedineniy-

497334.html https://infourok.ru/prezentaciya-
nomenklatura-organicheskih-soedinenij-
5322147 .html



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
http://school-collection.edu.ru/
https://m.edsoo.ru/b0e61661
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article

Knaccudukanms

bubmuorexa [IOK bubnuoteka

? peakiuiu B . PDhttps://m.edsoo.rulll https://resh.edu.ru
OPraHNYeCKONM XUMHH
ONEeKTpOHHBIE
3¢ ekt B

10 MOJIEKYJIaX bubimoreka IIOK Bubnnoreka

POhttps://m.edsoo.rulll https://resh.edu.ru
OpPTraHUYECKUX
COCTUHEHUN
AJIKaHBI:
TOMOJIOTUYECKUH P,
obmras popmyia,

1 HOMEHKJIATypa U bubmmorexa [IOK bubnmnoreka
H30MEPHUs, POhttps://m.edsoo.rulll https://resh.edu.ru
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

12 ZJ?IIZ;(::;FI/I;ZCKHH pAA bubmuoreka IIOK bubanoreka

’ POhttps://m.edsoo.rulll https://resh.edu.ru
0COOEHHOCTH

13 Komopyeps! bubmuoreka [JOK bubanoreka

POhttps://m.edsoo.rulll https://resh.edu.ru
DIJIEKTPOHHOE U

14 MPOCTPAHCTBEHHOE bubmoreka [JOK bubnanoreka
CTPOEHHE MOJIEKY POhttps://m.edsoo.rulll https:/resh.edu.ru
aJIKaHOB

15 ®du3nyecKkue CBONCTBA bu6mmoreka [IOK bubanoreka
aJIKaHOB P3https://m.edsoo.rulll https://resh.edu.ru

16 XHUMHUCCKHE bubnuoreka IIOK bubanoreka



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

CBOMCTBA aJIKAaHOB

PDhttps://m.edsoo.rulll https://resh.edu.ru

MexaHu3m peakiuin

bubnmoreka [JOK bubnnoreka

17 PASIRATILHOTO POhttps://m.edsoo.rulll https:/resh.edu.ru
3aMeleHUs
Buneoypok: http://school-collection.edu.ru/
IIpesenranus: https:/ppt-online.org/445176 Ypok
13 HaxoxneHnue ankaHoB (Iudposas 6ubimoreka):https://app.onlineschool-
B IIPUPOJE. 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/
article Ypok
(POII):https://resh.edu.ru/subject/lesson/6151/
Buneoypok: http://school-collection.edu.ru/
IIpe3zentanums: https:/ppt-online.org/445176 Ypoxk
19 Crnioco0sl mosrydeHus (Lludposas 6ubaroreka):https://app.onlineschool-
aJIKaHOB 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/
article Vpok
(POII):https://resh.edu.ru/subject/lesson/6151/
20 T T p— bu6mmoreka [IOK bubanoreka
POhttps://m.edsoo.rulll https://resh.edu.ru
[ukmoankansl: o0mas
21 bopmyna, bu6mmoreka LIOK https://m.edsoo.ru/156730d2
HOMEHKJIAaTypa u
HU30MepHsl.
22 CroiicTsa bu6nuoreka LIOK https://m.edsoo.ru/156730d2
LUKJIOAJIKAHOB
[Tonyuyenue u
23 IIPUMEHEHNE bu6mmoreka LIOK https://m.edsoo.ru/156730d2
LUKJIOAJIKAHOB
24 Pemenue pacCTHEX bu6nuoreka LIOK https://m.edsoo.ru/bf84d8eb

3a/1a4 Ha OIpPCACJICHUC



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://resh.edu.ru/subject/lesson/6151/
https://ppt-online.org/445176
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/
https://ppt-online.org/445176
http://school-collection.edu.ru/
https://m.edsoo.ru/bf84d8eb
https://resh.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/
https://resh.edu.ru/

MOJIEKYJISIPHOM
hopmytbr
OpPraHUYECKOTO
BEIIECTBA 10
MacCOBBIM JOJISIM
aTOMOB DJIEMEHTOB,
BXOJSIIMX B €TI0
COCTaB.

25

Haxoxnenne
MOJIEKYJIAPHOU
(dhopmyITbl BemecTra
0 MPOyKTaM
rOpeHust

bu6mmoreka IIOK https://m.edsoo.ru/bf84d8eb

26

Haxoxnenue
MOJIEKYJISIPHOM
(dhopmyIbl BemecTra
o o01emMy
XUMUYECKOMY
YPaBHEHUIO

bu6mmoreka LIOK https://m.edsoo.ru/bf84d8eb

27

O06o0061IeHuE U
CHCTEMAaTU3alHs
3HAHWH T10 TeEME
"[IpenenbvHbie
YTJIEBOIOPOBI"

28

ANKeHBI:
TOMOJIOTUYECKUU PSI,
obmras popmyia,
HOMEHKJIaTypa,
3JIEKTPOHHOE U

bubnmoreka [{OK https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CtpyKTypHas u uuc-
TpaHC-U30MEpUS
AJIKEHOB

29

dusznyeckue cBoiicTBa
AJIKEHOB

bu6mmoreka LIOK https://m.edsoo.ru/273b0ale

30

XuMHuecKue
CBOICTBA aJIKCHOB.
[IpaBuio
MapkoBHHKOBA

bubmuoreka I{OK https://m.edsoo.ru/21069¢ccd

31

[IpakTruyeckas pabora
Ne 1 o Teme
"[lonyuyenue aTuiieHa
U U3y4YEHHUE €r0
CBOMCTB"

bubmuoreka I{OK https://m.edsoo.ru/665dc058

32

Peakuuu HenoiHoro
OKHCJICHHA aJIKCHOB

bubnuoreka LIOK https://m.eds0o.ru/0941eed8

33

OcobenHocTH
peakuuii
MIPUCOCTMHCHUS K
aJIKeHaM

bu6mmoreka IIOK https://m.eds00.ru/665dc058

34

Pemrenne pacuérabix
3a/1a4 Ha orpeziesieHue
MOJIEKYJISIPHOM
hopmytbr
OpPraHUYECKOTO
BEIECTBA

bu6mmorteka IIOK https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e

35

[Tonyuenne ankeHoB

bu6mmoreka IIOK https://m.edsoo.ru/0941eed8

36

[IpuMeHeHne anKeHoB

bubnuoteka [JOK https://m.edsoo.ru/e9ea9921

37

Peaknuu
MOJIMMEpU3aLUN

bu6nuoreka LIOK https://m.eds00.ru/0941eed8

38

AJKaIueHbl:
TOMOJIOTHYECKHH PsI,
HU30MepHs U
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.eds00.ru/04298c0a

39

AJKagveHs!:
CONPSIKEHHBIE,
H30JIMPOBAHHEIE,
KyMYJINPOBAaHHBIE.

bu6mmoreka IIOK https://m.edsoo.ru/e561253d

40

Ocobennoctu
AIIEKTPOHHOTO
CTPOCHHS aJTKaTUCHOB

bubmmoreka LIOK https://m.edsoo.ru/1aa81660

41

duznyeckue CBOMCTBA
aJIKaJIMCHOB U
HaxO0KJIEHHE B
pupo/ie

bubmuoreka I{OK https://m.edsoo.ru/04298¢c0a

42

XuMHYECKre
CBOMCTBaA
CONIPSKEHHBIX JUEHOB

bubmuoreka I{OK https://m.edsoo.ru/e561253d

43

Crioco0bI osryueHus
U IPUMEHEHUE
QJIKaJUEHOB

bubmuoteka I{OK https://m.edsoo.ru/1aa81660

44

Harypanbhblii kKaydyk

bu6mmoreka IIOK https://m.eds00.ru/04298c0a

45

CUHTETUYECKUN
Kay4dyK

bubmuoreka I{OK https://m.edsoo.ru/04298¢c0a



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a

46

Pesnna

bubmmoreka IIOK https://m.eds00.ru/04298c0a

47

AJNKUHBIL:
TOMOJIOTUYECKUH P,
obmias popmyia,
HOMEHKJIaTypa

bubnmoreka [{OK https://m.edsoo.ru/68b6ccdc

48

DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYI
AJIKWHOB

bubmuoreka I{OK https://m.edsoo.ru/68b6ccde

49

duznueckue cBoiicTBa
AJIKMHOB

bubmuoreka I{OK https://m.edsoo.ru/68b6ccde

50

XuMudeckue
CBOICTBA aJKHUHOB,
peakiu
MIPUCOCTUHCHUS

bubmmoreka [IOK https://m.edsoo.ru/23493a93

51

Kucnoruslie cBoiicTBa
AJIKUHOB

bu6mmoreka LIOK https://m.edsoo.ru/68b6ccde

52

KauectBeHHbIE
peakuu Ha TPOMHYIO
CBS3b

bubmmoreka LIOK https://m.edsoo.ru/23493a93

53

Kucnorasie cBoiicTBa
AJIKUHOB

bu6nuoreka LIOK https://m.edsoo.ru/7b1c48da

54

ITonmumepuzanus
AJIKUHOB

bu6nmoreka LIOK https://m.edsoo.ru/a6f9alea

55

Crnioco0sl nmosry4eHus
U IPUMEHEHUE
AIIKNHOB

bu6mmoreka IIOK https://m.edsoo.ru/5db8e526

56

Pemenue 3agayu:

bu6mmoreka LIOK https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/04298c0a

pacuérsl 110
YPAaBHEHUIO
XUMHYECKON peaKiuu

57

CucreMaTusanusa u
0000111eHNE 3HAHUHA
0 TEME

58

ApeHbl:
TOMOJIOTUYECKUH P,
obmras popmyia,
HOMEHKJIaTypa.
DIEKTPOHHOE
CTPOEHHE MOJIEKYJI
OeH30I1a 1 TOTyoI1a,
ux Qusnveckue
CBOMCTBA

bub6mmoreka LIOK https://m.edsoo.ru/a92a7094

59

XUMUYECKUE
CBOMCTBA apEHOB:
peakuuy 3aMeIeHUs

bubmuoreka I{OK https://m.edsoo.ru/a44alaed

60

XUMHYECKHE
CBOMCTBa apEHOB:
peakiumn
MPUCOETUHEHMS,
OKHCJIEHHE TOMOJIOTOB
OcH30I1a

bu6nuoreka LIOK https://m.edsoo.ru/a44alaecd

61

Ocob0eHHocTH
XUMHUUYECKUX CBOMCTB
CTHpOJIa

bu6nmoreka LIOK https://m.edsoo.ru/d5018a54

62

Pemenue pacuéTHbix
3a/1a4 Ha ompeziesieHue

bu6mmoreka LIOK https://m.edsoo.ru/53461a2¢



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/53461a2c

MOJIEKYJISIPHOM
hopmytbr
OpPraHUYECKOTO
BEIECTBA

63

CrniocoOsl nostydeHus
1 NPpUMCHCHUC apCHOB

bu6mmoreka LIOK https://m.edsoo.ru/6£717d09

64

I'eneTnueckas cBs3b
MEXY Pa3IMYHbIMU
KJaccaMu
YIJIEBOJAOPOAOB

65

PacuéTtrl mo
ypaBHEHUSM
XUMHYECKHUX PEaKIIUi.
Cucremaruzanms 1
000011IeHNE 3HAHUI
110 TEME

66

[IpupoaHslii ras.

67

[TorryTHBIC HEPTIHBIC
rassl

68

KamenHnslii yroiss n
MPOIYKTHI €r0
nepepaboTku

bu6mmoreka IIOK https://m.edsoo.ru/69b3398b

69

Hed1p 1 ciocoOsl e€
nepepadoTKH.

bubmuoreka I{OK https://m.edsoo.ru/21{9de78

70

[Teperonka HedT

bu6nuoreka LIOK https://m.edsoo.ru/21f9de78

71

[Ipumenenue
MIPOJYKTOB
niepepaboTku HePTH

bu6mmoreka [IOK https://m.edsoo.ru/21f9de78



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

72

l'anorenonpon3BoHBI
€ YIJIEBOJOPOIOB:
JIEKTPOHHOE
CTpOCHHE; peakluu
3aMelleHus rajoreHa

bu6mmoreka IIOK https://m.edsoo.ru/82b4d759

73

Peaxkuuu 3amenienus
TaJIOr€HOB

74

JleuicTBue 1ienouei Ha
rajJjoreHIpOU3BOIHbIE.

75

BzaumopaerictBue
JUATAJIOT€HAJIKAHOB C
MardveM ¥ IUHKOM

76

CucremMarusanys 1
0000111eHNE 3HAHUNA
0 pazaeny
"VraeBomopoab"

bu6mmoreka LIOK https://m.edso0o.ru/20e89122

77

KonTponbnas padbora
10 TeMe
"Vraesonopoas"

bu6mmoreka IIOK https://m.edsoo.ru/95¢9¢298

78

[Ipenenbubie
OJTHOQTOMHEIC
CIIUPTHI:
TOMOJIOTUYECKUH PSI.

bu6mmoreka LIOK https://m.edsoo.ru/df04c5cd

79

Ob6mas dpopmyna,
CTPOCHHE MOJICKY!I,
HU30MEpH CIIMPTOB.

Bbu6nuoreka LIOK https://m.edsoo.ru/df04c5cd

80

Homenxkuarypa,
KJ1accuukanus,

bubmuoreka I{OK https://m.edsoo.ru/df04¢c5cd



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

(u3nueckue cBoiicTBa
CIIMPTOB

81

XHUMHUYECKUE
CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX
CIIUPTOB

bub6mmoreka [IOK https://m.edsoo.ru/26ee34fe

82

CriocoObI moryueHust
Y IPUMEHCHUE
OJTHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edso00.ru/484100000000000

83

[Ipocteie 3¢upsi:
HOMEHKJIaTypa u
H30Mepus,
0COOEHHOCTHU
(buznuecKux u
XUMHUYECKHX CBOMCTB

bubmuoreka I{OK https://m.edsoo.ru/c2¢788b2

84

MHoroaroMHbIe
CIIUPTHI:
STHJICHIJIMKOIb U
[JIMLIEPUH, UX
¢buznyeckue u
XUMHUYECKHE CBOMCTBA

bu6nuoreka LIOK https://m.edsoo.ru/ee4d84aa

85

CriocoObI osryueHust
U IpPUMEHEHUE
MHOT'OaTOMHBIX
CIIMPTOB

bu6mmoreka LIOK https://m.edsoo.ru/d12e567d

86

@DEHO: CTpOEHHUE
MOJIEKYJIbI,

(hu3nyeckue CBOICTBA.

bu6mmoreka LIOK https://m.edsoo.ru/2ce726f8



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/26ee34fe

TokcuyHOCTH PeHOA

87

XuMudeckue
cBoiicTBa (peHoa

bubmuoreka I{OK https://m.edsoo.ru/037ca5f9

88

CriocoOblI mosryueHust
Y IPUMEHCHUE
(denona

bubmuoteka I{OK https://m.edsoo.ru/c77ddf4c

&9

IIpakTruyeckas pabora
Ne 2. Pemienune
9KCHEPUMEHTAIbHBIX
3a/1a4 110 TeMe
"Cnuptsl U peHonb"

bu6nuoreka LIOK https://m.edsoo.ru/fd0ced09

90

CucreMaTusanus "
0000111eHNE 3HAHUNA
0 TeEME

bu6mmoreka IIOK https://m.edsoo.ru/1810cb9b

91

Knaccudukamms
KapOOHMITHHBIX
COCTUHEHUN

bu6mmoreka IIOK https://m.edsoo.ru/b139beaa

92

AJIBI[CFI/IHBI U KE€TOHBI:

TOMOJIOTUYECKHUE
pAIBI, O0IIast
(dhopMmyita, n3oMepus u
HOMEHKJIATypa

bu6mmoreka IIOK https://m.edsoo.ru/b139beaa

93

Crpoenue
KapOOHUITHHON
IPYIIIBI, AIBAETUIHON
IpyHIbl

bubmuoreka I{OK https://m.edsoo.ru/c887425¢

94

A.TIL,[[CI‘ MBI 1 KCTOHBI:

(u3nueckue cBOicTBa

bu6nmoreka LIOK https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c

95

Peaknmm oxucneHus u
KayeCTBEHHEIC
peaKINK allbJIeTHI0B
H KETOHOB

bu6mmoreka IIOK https://m.edsoo.ru/520d1¢51

96

Peaknuu
MIPUCOCTUHECHUS K
alpAeruaaM u
KETOHaM

bu6mmoreka IIOK https://m.edsoo.ru/520d1¢51

97

Peakuuu 3amenieHus B
MOJIEKYyJ1ax
aIbIETUIIOB

bubmuoreka I{OK https://m.edsoo.ru/520d1¢51

98

IMonukoHnaeHcanus
dhopmanbaerua

bubmuoreka I{OK https://m.edsoo.ru/520d1¢51

99

CrniocoOsI mosry4eHus
aNbJIETHIOB

bu6mmoreka LIOK https://m.edsoo.ru/520d1¢51

100

Crnioco0sl mosrydeHus
KETOHOB

bu6mmoreka LIOK https://m.edsoo.ru/520d1¢51

101

CpaBHuTENBHAS
XapaKTePUCTHKA
QJBJICTHJIOB | KETOHOB

102

IIpumenenue
aJlbAECTUI0B U KETOHOB

103

OIHOOCHOBHEIE
NpecIIbHBIC
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTHU
CTPOEHHS X MOJIEKYJI

bu6nmoreka LIOK https://m.edsoo.ru/fecObl13

104

N3omepus u

bubmmoreka LIOK https://m.edsoo.ru/700cc87b



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/700cc87b

HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT,
ux pU3NIecKue
CBOMCTBA

105

XUMUYECKUE
CBOMCTBA MPEAEIIBHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

bu6mmoreka LIOK https://m.edsoo.ru/40e6e0e9

106

Oco0eHHOCTH CBOICTB
MYpPaBbUHOHN KHCIIOTBHI.
Mmuoroo6pasue
KapOOHOBBIX KUCJIOT

bubnmoreka [{OK https://m.edsoo.ru/bb31be71

107

OcobOeHHOCTH
CBOMCTB:
HeMpeIeIbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
KHCJIOT.

bubmuoreka I{OK https://m.edsoo.ru/83a08773

108

[IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

bubmuoreka I{OK https://m.edsoo.ru/83a08773

109

Ilonsarue o
MIPOU3BOIHBIX
KapOOHOBBIX KHUCIOT

bu6nuoreka LIOK https://m.edsoo.ru/0d162d9d

110

CriocoObI ToTyYeHust
Y TIpPUMCHEHHUE
KapOOHOBBIX KUCIIOT

bu6mmoreka LIOK https://m.edsoo.ru/7¢065¢9d



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

111

YKcycHas KucioTa B
MEIUIIMHE U NUIIEBON
MIPOMBIIIIICHHOCTH

112

CrnoxHble 3upsr:
TOMOJIOTHYECKHM AL,
obmas popmyna,
n30Mepus U
HOMEHKJIaTypa

bu6mmoreka LIOK https://m.edsoo.ru/adfffe6d

113

duznueckue u
XUMHUYECKHE CBOMCTBA

3¢upoB

bu6mmoreka IIOK https://m.edsoo.ru/ad6b94b2

114

Pewrenne pacu€THbIX
3a/1a4: [10 YpPaBHEHUIO
XUMHYECKON pEaKLu,
Ha OIpeleIeHue
MOJIEKYJISIPHON
(hopmyIbI
OpraHU4eCKOro
BEILECTBA

115

[IpakTuueckas pabora
Ne 3. Pemenne
IKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
"KapboHoBbie
KHACHOTEL. CI10KHBIE

s¢upsr”

bubmuoreka I{OK https://m.edsoo.ru/486671fb

116

XKupsl: ctpoeHue,
¢uznyeckue u
XMMUYECKHE CBOWCTBA

bubmuoreka [{OK https://m.edsoo.ru/al9¢5b98



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/adfffe6d

(Tunpoinus)

117

OCco0EHHOCTH CBOMCTB
KHUPOB, COJEPIKAIIIX
OCTaTKHu
HCHpCI[eJ'IBHI)IX
)I(HpHLIX KUCJIIOT.
JKups1 B npupone

bu6mmoreka IIOK https://m.edsoo.ru/b0331922

118

Mkla KakK colu
BBICITX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neuctaue. Ilousarue o
CHHTETHYECCKHUX
MOIOIIUX CPEACTBAX
(CMCOC)

bu6mmoreka LIOK https://m.edsoo.ru/3¢566565

119

I'eneTnueckas cBs3b
YIJIEBOAOPOIOB U
KHUCJIOPOJCOAEPKAIIN
X OpPraHMYeCKHUX
BCIIIECTB

bubnmoreka [{OK https://m.edso0.ru/56790¢96

120

Pacuérrl o
YpaBHEHUSIM
XUMHYECKUX PEAKIUI

121

CucremMaruzanus u
000011eHNE 3HAHUHA
110 TEME

bubmuoteka [{OK https://m.edsoo.ru/f8eaf2eb

122

O06mmas
XapaKTePUCTHKA
YTJICBOJIOB U
KJIaCCHU(UKAIIHS

bu6mmoreka LIOK https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/f8eaf2eb

yTIEBOJIOB (MOHO-,
JIU- 1 TIOJTUCaXapU/Ib)

123

MoHocaxapupbl:
¢u3nvecKne CBOMCTBA
Y HaXOX/ICHUE B
pupoe

bu6mmoreka IIOK https://m.edsoo.ru/b4bdda2d

124

I'mroko3a: usomepus,
CTpOCHUE

125

XUMHYECKHE
CBOMCTBA TJIIOKO3EI

126

[Ipumenenue
TJIFOKO3bI, €€ 3HaYCHUE
B JKU3HEJCITEIbHOCTH
Opranu3Ma

bu6mmoreka LIOK https://m.edsoo.ru/5e61122d

127

Hucaxapuer:
caxaposa, MajbT03a 1
nmakTo3a. HaxoxngeHue
B MIPUPOJIC U
MIPUMEHEHHE
JIMCaxapuJioB

bu6mmoreka LIOK https://m.edsoo.ru/eb0384¢7

128

XUMHYECKHE
CBOMICTBA
JICAaXapu0B

129

[Tonucaxapupr:
CTPOCHHE
MaKpOMOJIEKYJI

bubnmoreka [{OK https://m.edsoo.ru/72a04508

130

Kpaxman

131

Lemmono3a



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d

132

TToustie 00
HCKYCCTBEHHBIX
BOJIOKHAX

bu6mmoreka IIOK https://m.eds00.ru/6216e766

133

Pemenne pacueTHbIx
3aJa4 Ha ONpeseIcHHe
JIOJIY BBIXOJ1a
MPOJYKTa peakLuu oT
TEOPETUYECKH
BO3MOXHOTO

bu6mmoreka LIOK https://m.edsoo.ru/7fde47ef

134

CucreMaTusanug u
000011IeHEe 3HAHUHA
0 pasaeny

bu6mmoreka LIOK https://m.edsoo.ru/08d4364c

135

KonTponbHas pabota
0 TeMe
"Kucnopoaconepxaii
1€ OpraHuYyecKue
coeIMHEeHUS "

Bbu6nuoreka LIOK https://m.edsoo.ru/42¢6678¢

136

AMMUHEBI:
KinaccupuKanus,
CTPOEHHE MOJIEKYI,
obmmas popmyia

bu6nuoreka LIOK https://m.edsoo.ru/efa7e6ca

137

H3omepus,
HOMEHKJIAaTypa u
(usnueckue cBoiicTBa
aMUHOB

138

XuMudeckue
CBOMCTBaA
ampaTHIECKUX
aMHHOB

bu6mmoreka IIOK https://m.edsoo.ru/1bc5¢f80



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef

139

[Tonyuenune
anpaTHIECKUX
aMHUHOB

140

AHWIMH: CTPOCHHE
aHWJINHA,
0COOCHHOCTU
XUMHYECKHX CBOMCTB
aHWJINHA

bu6mmoreka LIOK https://m.edsoo.ru/39¢d21f1

141

Crioco0b1 MprMeHEeHUs
anmudaruaecKkux
aAMHHOB

bu6mmoreka IIOK https://m.edsoo.ru/eal38763

142

AMUHOKHCIIOTHI:
HOMEHKJIaTypa U
nu3zomepus,
¢u3nveckne CBONCTBA.

bubmuoreka I{OK https://m.edsoo.ru/d1773e80

143

OTtnenbHBIE
MIPeICTaBUTENH O~
AMHUHOKHCIIOT

144

XUMHYECKHE
CBOMCTBA
AMHUHOKHUCJIOT.

bu6mmoreka LIOK https://m.edsoo.ru/77df705a

145

buosornueckoe
3HAYEHUE
AMUHOKUCIIOT

146

CuHTe3 u TuapOIn3
MENTHI0B

147

benku kak npupoHsle
TIOJIUMEPBI;

bubmuoreka L{OK https://m.edsoo.ru/429¢9899



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/77df705a

CTPYKTYpHbI O€JIKOB

148

Knaccudukanus
OeIKoB

149

XUMHYECKHE
CBOMCTBA OEJIKOB

bu6mmoreka LIOK https://m.edso0o.ru/6237306d

150

L{BeTHBIC peakuu
0O€eJIKOB

151

A3oTcoaepkarime
I‘eTepOIII/IKJ'II/I‘-IeCKI/Ie
COEIUHEHMUS.

bu6mmoreka [IOK https://m.edsoo.ru/521d1431

152

Hyxnennossie
KHCJIOTBI: COCTaB,
CTPOCHHE

153

buonorunueckas posb
HYKJIEMHOBBIX KHACIIOT

154

[IpakTrueckas padora
Ne 4. Pemenne
IKCIIEPUMEHTATBHBIX
3a7a4 10 TeMe
"A3oTcoaepxaiine
OpraHHYECKHe
coeauHeHUS"

bu6nmoreka LIOK https://m.edsoo.ru/8e3¢02d1

155

[IpakTrueckas pabora
Ne 5. Pemenne
JKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeEME
"Pacrio3HaBanue
OPTraHNYeCKHUX

bu6nmoreka LIOK https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d

coequHeHnit"

156

KonrtponsHas pabora
o TeMe
"A3oTcoepKaine
OpTraHuYecKue
coenqnHeHnsa"

bu6mmoreka LIOK https://m.edsoo.ru/ce561bc7

157

OCHOBHBIE TTOHSITHSA
XUMHH
BBICOKOMOJICKYJISIPHBI
X COCIUHEHUH.

bubmuoreka I{OK https://m.edsoo.ru/7aa63ebd

158

MeToasl CUHTE3a

159

[Tonmumepuzanus

160

TlomukoHaeHca s

161

IInacTmaccsr:
CTPOEHUE U CBOMCTBA

162

IImacTmaccsl.
Yrunuzanus u
nepepaboTka
IUIaCTHKA

bu6nmoreka LIOK https://m.edso0o.ru/82242e0f

163

DI1acTOMEpBHI:
HaTypaJbHbIN
CUHTETUYECKHE
Kay4dyku. Pe3una

bu6mmoreka [IOK https://m.edsoo.ru/246103ec

164

Bosokna:
HaTypaJIbHbIE.

bu6mmoreka LIOK https://m.edso0o.ru/5963a601

165

BosokHa:
I/ICKyCCTBeHHBIe nu
CHUHTCTHYCCKUC



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd

166

[Tomumepst
CIELUAIBHOTO
Ha3Ha4YeHUs

bu6mmoreka IIOK https://m.edsoo.ru/3aecbd77a

167

[IpakTryeckas padora
Ne 6. Pemenue
3KCHepI/IM€HTaHBHBIX
3a7a4 10 TEME
"Pacnio3HaBaHue
IJ1acTMace u
BOJIOKOH"

bu6mmoteka IIOK https://m.edsoo.ru/6a22bled

168

O6o0meHue u
CHCTEeMaTH3aIUs
H3Y4YEHHOTO
Marepuaia 1o TeMe
"BbIcOKOMOIEKYIISIpH
ble coenuuenus"

169

Hrorosas
KOHTpOJIbHast paboTta
110 OPTaHUYECKOU
XUMUU

170

OpI‘aHI/I‘ICCKaH XHUMHUA
B COBPCMCHHOM MHUPC

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/3aebd77a




11 KITACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [JOK
1 ATtom. . 1
ToM. COCTAB aTOMHBIX A/1Cp https://m.edsoo.ru/59c112ee
bubmuorexa [JOK
2 X i | 1
HIMHTHECIHH STEMEHT. KI3OTOMR! https://m.edsoo.ru/59¢c112ee
3 CrpoeHune 3IeKTPOHHBIX 000JI0YEeK | bubmuoreka [IOK
aTOMOB https://m.edsoo.ru/b4d9fffa
bubnuoreka [JOK
4 K 1
BAHTOBRIC HHCTA https://m.edsoo.ru/b4d9fffa
5 Knaccudukanus XuMHIecKux 1 bubnmnoreka [JOK
DJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edso0o.ru/61294af9
6 Pacnpenenenue 3J1€eKTpOHOB 110 1 bubnuoreka IIOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
7 DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 1 bubnuorexa [JOK
3JIEMEHTOB B OCHOBHOM COCTOSIHUM https://m.eds00.1u/8149¢846
DIIEKTPOHHBIC KOHPUTYpaITH aTOMOB
8 BHeMeII:{)TOB B BO30 q:lc ngH:M 1 bubmorexa HOK
YA https://m.edsoo.ru/8149¢846
COCTOSIHUM
9 OneKTPOHHBIE KOH(UTYpAIH HOHOB 1 bubmmorexa LOK
P ypatl ' https://m.edsoo.ru/a0764b24
but6moreka [JOK
10 6) 1
JICKTPOOTPHIATEILHOCTS https://m.edsoo.ru/a0764b24
11 [lepuonuueckuii 3aK0H 1 1 but6mmoreka [JOK



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
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https://m.edsoo.ru/59c112ee

[Tepuonnueckas cucTeMa XUMHYECKUX
anemeHToB 1. Y. MenaeneeBa, CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX

bubmuoreka [JOK

12
WMH NPOCTBIX U CIIOKHBIX BELLECTB I10 https://m.edsoo.ru/f8468927
TpyIIIaM H epruoaam
13 Cucremaru3anus 1 00001IeHIE bubmuorexa [JOK
3HaHUH 110 TEME https://m.edsoo.ru/8fad2942
14 Buapl xumuueckoii cBA3u bubmmorexa [IOK
A ' https://m.edsoo.ru/5a8072af
15 MexaHu3mMbl 00pa30BaHUs bub6muoreka [IOK
KOBAJIEHTHOM CBSI3H. https://m.edsoo.ru/5a8072af
16 Bonoponnas cBs3b. bubnuorexa IIOK
MeKMOEKyYIISIpHBIE B3AUMOIECHCTBUS https://m.edsoo.ru/5a8072af
17 BaneHTHOCTh U BaJICHTHBIE but6mmoreka [IOK
BO3MOXXHOCTH aTOMOB. https://m.edsoo.ru/3d2ca093
CBs13b 2JIEKTPOHHOU CTPYKTYPBI
18 MOJIEKYJI C 1/1]:( TE€OMET izecziM Bubmmorexa [IOK
Y p https://m.edsoo.ru/3d2¢a093
CTPOCHHEM
19 [IpeacraBineHuss 0 KOMIUIEKCHBIX bubmoreka [JOK
COEIMHEHNAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIIIPHOTO U
20 HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI bubnmnoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
21 IloHsiTHE O TUCIIEPCHBIX CUCTEMAX. bu6mmoreka [IOK



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

https://m.edsoo.ru/da2¢70e4

[IpencraBnenue 0 KOJUTOUIHBIX

bubmuorexa [JOK

22
pacTBopax https://m.edsoo.ru/da2c¢70e4
” HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U bub6muoreka [IOK
HEHACBIILIEHHBIE, PACTBOPUMOCT. https://m.edsoo.ru/e9ccdd8d
bubnuoreka [JOK
24 Kpucramnoruaparet
P P https://m.edsoo.ru/e9ccdd8d
75 Cnoco0ObI BEIpaXKeHHS] KOHIIEHTPAIIIU bubnmnoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ ucnosib30BaHUEM
26 MOHATHUSA ""MaccoBasi A0S bubmorexa HOK
.. A " https://m.edsoo.ru/785e0ab4
PacTBOPEHHOTO BEIIECTBA
27 Pemenue 3aga4 ¢ ucnonb30BaHUEM bubnuoreka [JOK
MOHATHUSA "MOJIsIpHasi KOHLEHTpanus" https://m.edsoo.ru/785e0ab4
73 Knaccudukanus HeopraHndeckux bubnuorexa [JOK
BEIIICCTB https://m.edsoo.ru/bf9e108d
29 Homenknatypa HeopraHuueckux bu6mmoreka [IOK
BCIIICCTB https://m.edsoo.ru/bf9e108d
30 CucreMmaru3amnust 1 00001IeHIE bubmorexa [JOK
3HAHUI MO TeME https://m.edsoo.ru/8d2c6a3a
KonrtponsHas pabora no Temam
"Crpoenue atoma. Ilepuoanueckuii
31 3akoH u [lepuonnueckas cucrema bubnmnoreka [JOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeliecTna.
MHuoroo6pasue BerecT"
32 Krnaccugukarms XuMHIeCKUX peakiui bubmuoreka [IOK

B HEOPraHUYECKOU U OPraHU4eCKON

https://m.edsoo.ru/6335cdd2



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
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https://m.edsoo.ru/328e653a
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https://m.edsoo.ru/e9ccdd8d

XUMHHU.

33 3aKOH COXpaHECHHUS MacChl BEIIECTB bubmmorexa [OK
P B ' https://m.edsoo.ru/6335¢cdd2
34 3aK0H COXpaHEHUS U TIPEBPAIICHUS bubnmoreka [JOK
SHEPIUH IIPU XUMUYECKUX PEAKIIUAX https://m.edsoo.ru/6335cdd2
35 TennoBbie 3 EKTH XUMUIECKUX bubmuoreka [IOK
pEaKLHUid. https://m.edsoo.ru/d1db86da
36 TepMoxuMHuuecKre ypaBHCHHS bubmorexa HOK
p P https://m.edsoo.ru/d1db86da
Brruncnenust mo ypaBHeHHUSIM
37 XHMUYCCKHUX pPEaKIui U bubmorexa [IOK
bearh https://m.edso0o0.ru/87b13954
TEPMOXUMHYECKUM yPaBHECHUSIM
38 CKOpOCTh XMMHUYECKOM peaKInu bubmorexa HOK
P DCAKHHH. https://m.eds00.ru/87b13954
39 3aBUCHUMOCTH CKOPOCTH XUMUYECKHUX bubnmnoreka [JOK
peakuuii oT pa3NUYHbIX (PaKTOPOB. https://m.edsoo.ru/87b13954
bubnunoreka [JOK
4 K
0 ATAIIS 1 KaTaTH3aTopet https://m.eds0o0.ru/87b13954
41 ['oMoreHHbIE U TETEPOTSHHBIE PEAKITUU bubmorexa HOK
P peattt https://m.edsoo.ru/87b13954
[TpakTnueckas padota Ne 1 o reme
42 "BnusiHue pa3nuyHbIX (PaKTOPOB Ha bubmmorexa LOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIINU
bubnuorexa [JOK
4 .
3 ObpatimbIe peaxiuin https://m.edso0.ru/30952{9b
bubmuoreka [JOK
44 Heo06 .
COOPATHMDIC peakitn https://m.eds00.1ru/3095219b
45 XUMHUYECKOE pAaBHOBECHE bubnuorexa [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
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https://m.edso0.ru/309529b

[TpakTrueckas pabota Ne 2 o reme

bubmuoreka [JOK

46 Biustaue paznuunbix GpakTopoB Ha ) hitps://m.cdsoo.rw/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PABHOBECUS
47 DIIEKTPONMTHYECKAs AUCCOLUALIMS Bubmmorexa LIOK
P A HHatL. https://m.edsoo.ru/5f766bdf
but6mmoreka [IOK
48 CuiibHBIE U CJTa0bIe SJIEKTPOIUTHI hitps://m.cdsoo.w/5F766bdf
but6mmoreka [JOK
49 Crenens auccouualum https://m.edsoo.ru/5f766bdf
50 Honnoe npoussenenue Boasl. Cpena bubnuorexa IIOK
BOJHBIX PaCTBOPOB. https://m.edso0.ru/3966ca89
51 Bognopoausrii nokazarens (pH) bu6mmoreka [{JOK
pacTBopa https://m.edsoo0.ru/3966ca89
but6mmoreka [IOK
52 r 78
HAPOIHS coeHt https://m.edso0.ru/09d5a9bd
53 Peaknuu, npoTekaroniye B pacTBopax bubnmoreka [JOK
JJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[TpaxTrueckas padota Ne 3 o reme
54 "XHUMHYECKHE PEAKIIUU B PACTBOPAX bubmorexa [IOK
P p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
55 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakiuu. https://m.eds00.1ru/56226060
56 Baxnelire oKUCIUTEIN U bubnuorexa [JOK
BOCCTaHOBHUTEIN https://m.eds00.ru/56226060
bubmuoreka [JOK
57 M 0
CTOA SICKIPOHHOTO basarca https://m.edsoo.ru/tb691387
58 Merto 371€KTOHHO-MOHHOTO OajaHca bubmorexa [JOK



https://m.edsoo.ru/fb691387
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https://m.edsoo.ru/fb691387

59 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB bubmmoreka [JOK
BEIILIECTB https://m.edso0.ru/93{b97d2
bubnuorexa [JOK
IT
60 CPEXO/IbT HOHOB https://m.eds00.ru/93fb97d2
61 IIpaBuia cBA3LIBAaHHUSA NOHOB bubnmorexa LOK
p https://m.eds00.ru/93fb97d2
62 Penrenue 3amau pa3inuHbIX TUIIOB bubmmorexa LIOK
atp https://m.edsoo.ru/5a859d16
63 Penrenue 3amau pa3iInuHbIX TUIIOB Enbmrorexa ITOK
at p https://m.edsoo.ru/5afa265d
Cucremarusanusa 1 00001IeHne
64 3HAHUHU 110 TeMe " XUMHUUYECKUE Enbmrorexa ITOK
| https://m.edsoo.ru/c161eb85
peakuuu
65 KonTponbhas pabota no teme bu6mmoreka [{JOK
"Xumuueckue peakuu' https://m.edsoo.ru/a8a0a930
ITonosxeHre HEMETAIIOB B
66 Ileproanueckoil cucTeMe XUMHUECKUX Bubmaorexa IIOK
PHOA https://m.edsoo.ru/8ca2dcad
snemenToB 1. Y. Menaeneena.
OcoO6eHHOCTH CTPOCHUS aTOMOB bubnmnoreka [JOK
67
HEMETAaJJIOB. https://m.edsoo.ru/8ca2dcad
68 Dusnyeckue CBOMCTBA HEMETAIIOB bubnnorexa LIOK
https://m.edsoo.ru/8ca2dcad
AJoTponusi HEMETaUIOB (Ha IPUMEpE
69 KHUCIIOpOJ1a, cephl, hocdopa u bubmorexa [IOK
pOJd, CCpEL, p https://m.edsoo.ru/ef92c91c
yriiepoia)
70 Bonopon: nomydenue, puzndeckue u bu6muoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/0aa8f613
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but6mmoreka [IOK

7 TPunpune! https://m.edsoo.ru/0aa8f613
72 ["anmorensl: HaX0XKIEHHUE B IPUPOIE Bubmmorexa [IOK
) A PUPOJE. https://m.edsoo.ru/4e223795
bubnunoreka [JOK
73 C 0 .
TOCODBE MOMYHCHHA TaTOTeHOB https://m.edsoo.ru/4e223795
74 Ddu3nuecKknue CBOMCTBA raJIOTCHOB bubmorexa [IOK
https://m.edsoo.ru/4e223795
75 XHUMHUYECKHE CBOMCTBA raJlOTCHOB bubmorexa [IOK
https://m.edsoo.ru/4e223795
but6mmoreka [JOK
76 r .
AJIOTCHOBOOPOIBE https://m.edsoo.ru/6b3255¢6
77 Baxxneiime K1CI0poacoaepKanime bubnmoreka [JOK
COCIUHEHUS TaJIOTEHOB https://m.edsoo.ru/6b3255e6
73 JlaGopaTopHbie U TPOMBIIIICHHBIE bubnmnoreka [JOK
CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB. https://m.edsoo.ru/6971aca4
79 IIpuMeHeHne rajJoreHoB U X bubnuoreka [IOK
COCOUHCHUI https://m.edsoo.ru/6971aca4
[Tpaktuueckas padora Ne 4. Pemenue
80 DKCIIEpHMMEHTAJILHBIX 3aJ1a4 110 TEME bubmmorexa [IOK
P a https://m.edsoo.ru/8b26fecd
"["amorensr"
21 Kucnopon: naboparopHsie u bubnuotexa [JOK
MIPOMBIIIICHHBIE CIIOCOOBI MOTYYEeHHUS. https://m.edsoo.ru/c8abc36a
%) ®u3nyecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOPOJA. https://m.edsoo.ru/c8abc36a
bubmuoreka [JOK
83 Os0m. https://m.edsoo.ru/c8abc36a
84 [IpumeneHnne Kucaopoia u 030Ha bubnuorexa [JOK
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85 Oxcuanl ¥ IEPOKCHIBI bubmorexa TIOK
a p a https://m.edsoo0.ru/5¢8816a0
86 Pemienne 3aga4 pa3nuyHbIX TUIIOB bubmorexa TIOK
at p https://m.edso0.ru/2b6d8b4b
%7 Cepa: Hax0JIeHHUE B IPUPOJIE, bubnuorexa [JOK
CIOCOOBI TOTYYEHHUSI. https://m.edsoo.ru/46afael6
du3nyecKkre 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
88
cepsol https://m.edsoo.ru/46afael 6
bubnuorexa [JOK
89 Ceposonopon. https://m.edso0.ru/7¢875999
but6mmoreka [IOK
20 Cympumet https://m.eds00.1ru/7¢875999
91 Kucnopoacoaepsxaiiue coe AMHEHUS bubmnoreka [JOK
CEpHIL. https://m.edsoo.ru/8cfa2548
but6mmoreka [JOK
02 CepHas kuciora https://m.edsoo.ru/8cfa2548
[Ipaktuueckas padora Ne 5. Pemenne
93 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmorexa [TOK
" p . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUSI
94 A30T: HaXO0XICHHE B IPUPOJIC, bubnmnoreka [JOK
CIOCOOBI TOJTYYCHHUSI. https://m.edsoo.ru/badd2255
95 ®du3nuecKkue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
azora. https://m.edsoo.ru/badd2255
bubmmorexa [JOK
96 A
MMHAK https://m.edsoo.ru/badd2255
97 Hurpr! bubmorexa [JOK

https://m.edsoo.ru/badd2255
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08 Kucnopoacoaepxaniue coeTnHEeHUS bubmuorexa [JOK
asora. https://m.edsoo.ru/e2965afe
99 OCoOEHHOCTH CBOMCTB a30THOM bubmorexa [JOK
KHCJIOThI https://m.edsoo.ru/e2965afe
100 [IpumeneHne a3oTa u €ro COeTMHCHUN bubmmorexa [IOK
p g ) https://m.edsoo.ru/129f5059
bubmuorexa [JOK
101 A
0 30THBIC y00peHIA https://m.eds00.ru/129£5059
102 ®dochop: HaxOKIEHHUE B IPUPOJE, bu6muoreka [IOK
CIOCOOBI TIOTyYCHHUS. https://m.edsoo.ru/9a6b43ec
103 duznyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
docdopa. https://m.edsoo.ru/9a6b43ec
bub6nunoreka [JOK
104 ()
0 ochu! https://m.edsoo.ru/9a6b43ec
bubmuorexa [JOK
1 ()
05 ocqun https://m.edsoo.ru/9a6b43ec
bubmuoreka [JOK
106 Oxenpt Gocdopa. https://m.edsoo.ru/c7a2d429
but6mmoreka [IOK
107 PocopeoaepiKaIHe KHCIOTEL https://m.edsoo.ru/c7a2d429
N but6mmoreka [JOK
108 Comz gochopHOi KECTOTEL https://m.edsoo.ru/c7a2d429
109 [Tpumenenue docdopa u ero bubnunorexa IIOK
COE€IMHEHU. https://m.edsoo.ru/a218070a
but6mmoreka [JOK
110 DocdopHsie yro6penus https://m.edsoo.ru/a218070a
111 [TpakTuueckast pabota Ne 6. Pemenue bubnmnoreka [JOK

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCME

https://m.edsoo.ru/8175ac3f
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"Azot u pochop u ux coequHeHU"

112 VYriepona: HaX0XKACHUE B IPUPOJIC, bubnmoreka [JOK
QIIOTPOIHBIE MOIN(UKAIIH. https://m.edsoo.ru/1eb19f9e

113 ®du3nuecKue 1 XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
yriiepoa, IpuMeHeHne https://m.edsoo.ru/1eb19f9

114 Oxkcun yrnepona(Il), oxenn bubnuoreka [JOK
yraepona(IV) https://m.edsoo.ru/dba58adf

N but6mmoreka [JOK
115 YronbpHasg KACIOTa U €€ CONU hitps://m.cdsoo.rw/dbasgadf

116 Penienue 3a7a4 pa3inyHbIX TUIIOB bubmorexa HOK
adp https://m.eds00.ru/6029b609

117 KpeMHuuii: HaxoxaeHue B IpUpoe, bu6muoreka [JOK
CHOCOOBI MOTYYECHHUS https://m.edsoo.ru/143558ab

1138 Du3nyecKue 1 XMMUYECKUE CBOWCTBA bubnuorexa [JOK
KpEeMHUSA https://m.edsoo.ru/143558ab

but6mmoreka [{JOK
19 Oxeun kpemtns(IV) https://m.edso00.ru/3170e7b1

but6mmoreka [JOK
120 KpemHueBas kucnora, CUIMKAThI hitps://m.cdsoo.rw/3170e7b1

bubnunoreka [JOK

[IpruMmeHeHne KpeMHHUS U €T0

121 coeMIHCHM https://m.edso0o.ru/393cdac0
& https://m.edsoo.ru/5823cefb

bubmnoreka [JOK
122 Crekno, ero noyixy4eHue, BUAbl CTEKIIa https://m.edsoo.ru/393cdacO
https://m.edsoo0.ru/5823cefb

123 Pemenune 3aga4 pa3nudHbIX TUIIOB bubmorexa [OK
atp https://m.edso00.ru/b624{801

124 Cucremarusanusa 1 0000IeHne bu6nunoreka [IOK



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e

sgaguii mo teme "Hemerainr"

https://m.edso0.ru/6e864db5

125 KonTponbHas pabota no teme bubmuoreka [IOK
"Hemeramsr" https://m.edsoo.ru/d0484c76
126 AHanu3 pe3yiabTaToB KOHTPOJIBHON bub6nuoreka [IOK
paboThI, KOPPEKITUS OMTUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHue MeTaIoB B
127 [Tepnoguueckoi cucTeMe XUMHUYECKUX bubmorexa [OK
pHOa https://m.eds00.ru/9839c16¢
3JIEMEHTOB.
128 Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX bubnuorexa [JOK
000J109€K aTOMOB METAJIIIOB https://m.eds00.ru/9839¢c16¢
129 OO6mue ¢puznueckre CBOMCTBA bubmmoreka [JOK
METAJUIOB. https://m.edsoo.ru/51dac9d3
130 [TpumeHeHne MeTaIoB B OBITY U bubmuoreka [IOK
TEXHUKE https://m.edsoo.ru/51dac9d3
bubnuoreka [JOK
131 C .
[ITaBbl METAILTOB https://m.edsoo.ru/42b872¢3
bubnuorexa [JOK
132 K
OPPO3HA METAILIOB https://m.edsoo.ru/42b872¢3
133 Pemenwne 3aga4 pa3IndHBIX THUIIOB bubmorexa TIOK
AaTp https://m.edsoo.ru/e3de37b6
134 DIIEKTPOXUMHUYECKUH Psil HAPSIKEHUN bubnmoreka [JOK
METAJUIOB. https://m.edsoo.ru/94eb377a
but6mmoreka [JOK
135 06 0
HIHME CHOCODRL HOTYHCHIL METAILIOB https://m.edsoo.ru/94eb377a
OO6mas xapakTepucTuka MeTayioB [A-
136 rpynnsl [lepuoandeckoi cuctembl bubmmorexa [OK
Py PHOZ https://m.edsoo.ru/e12¢26b3
XUMHYECKHUX 3JIEMEHTOB.
137 Hatpwuii u xanuii: moy4deHue, bubnuorexa [JOK
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bu3NYeCcKre U XUMHUYECKUE CBOMCTBA,
MPUMEHEHNE TTPOCTHIX BEIIECTB M UX
COECIUHEHUN

https://m.edsoo.ru/e12¢26b3

OO0m1as XxapakTepucTUKa METaJIOB

bubmuorexa [JOK
138 [TA-rpynms [Teproanyueckoit CuCTeMbl
py pHoA https://m.edsoo.ru/7c3e49c0
XUMUYECKHUX DJIEMEHTOB.
Maruauii 1 KaJbLUi: TOTy4YEHHE,

139 ¢uznyecKnue 1 XMUMUYECKHE CBOMCTBA, bubmuoreka [IOK
IIPUMEHEHUE IIPOCTHIX BEIIECTB U UX https://m.edsoo.ru/7¢3e49c0
COEMHEHMI

140 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK
yCTpaHEHUS https://m.edsoo.ru/c74bfae9

141 ANIOMMHUI: TOTy4eHue, pu3ndeckue bu6nuoreka IIOK
U XMMHUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266

142 AMoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHU]IA ATFOMUHUSA. https://m.edsoo.ru/5d12d318

143 ['MIpOKCOKOMIUIEKCHI aTFOMUHUS, UX bu6mmoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/5d12d318

144 Pemenne 3ama4 pa3anyHbIX TUIIOB
[Tpaktudeckas pabora Ne 7. Pemenue

145 BKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmorexa HOK
" P ! " https://m.edsoo.ru/27a4af43

Mertasibl TJ1aBHBIX TOATPYIII
OO01mmas xapakTepucTHKa METaJIOB

146 no6ouHbIX oarpynn (b-rpymm) bubnuorexa [JOK
Ileproanueckoi CUCTEMbI XUMHUYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB

147 duzndecKknue U XUMAYECKHE CBOMCTBA but6mmoreka [JOK

XpoMa U €ro COGHHHGHHﬁ, Hux

https://m.eds00.ru/991 1bef3
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pUMEHEHUE

bubmnoreka [JOK
148 M
apraHerl https://m.eds00.ru/991 1bef3
149 Baxueiiniie coefuHeHUsT Maprasmna bubmorexa OK
A prauia. https://m.eds00.ru/039d69c8
150 IlepmaHraHnat xanaus, ero bu6mmoreka [{JOK
OKUCJINTEIbHbBIE CBOMCTBA https://m.eds00.ru/039d69c8
151 ®dusnyuecKkre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
JKele3a U €ro COeTUHEHNH. https://m.edsoo.ru/1b7{8741
152 [TonyuyeHue u npuMeHEHUE CIJIaBOB bub6muoreka [IOK
J)Kenesa https://m.edsoo.ru/1b7{8741
153 ®du3nvecKkue U XUMHUYECKHUE CBOMCTBA bubnuorexa [JOK
M€EIN, IpUMEHEHUE https://m.edsoo.ru/2bc01954
bubnuorexa [JOK
154 CoequHeHns Meau
a 2 https://m.edsoo.ru/2bc0f954
dusnyeckue 1 XUMHUUECKHUE CBOIICTBA
155 HHKAa U €T0 COeAUHEHUN, UX bubmmorexa [TOK
I A i https://m.edsoo.ru/bl1f2beal
MIPUMEHEHUE.
156 I'mapoKCOKOMIIIEKCHI IIMHKA bubmmorexa [TOK
b a https://m.edsoo.ru/bl1f2beal
[TpakTuueckas padora Ne 8. Pemenue
157 SKCIIEPUMEHTAIbHBIX 3371a4 II0 TEME bubmmorexa [TOK
p 2 https://m.edsoo.ru/a6e352¢ea
"Mertasuisl TOOOYHBIX TOArpymm”
158 Pemenue 3amau pa3INUHBIX THIIOB bubmmorexa [IOK
Aadp https://m.edsoo.ru/a8b83d8&3
O00011IeHNE U CUCTEMATH3ALIS
bubmuorexa [JOK
159 W3YYEHHOI'0 MaTepuala 1o Teme

"Merauier"

https://m.edsoo.ru/e91fe975
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KoHnTtponbHas pabora 1o teme

bubmuorexa [JOK

160
"Metauibr" https://m.edsoo.ru/83f63ea3
161 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThl, KOPPEKITUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
162 YCTOMYMBOTO pa3BUTHUs YEJIOBEUECTBA. bubmuoreka [IOK
ITonsiTue 0 HAy4YHBIX METOIAX https://m.edsoo.ru/080fe1f0
MCCJICIOBAHMS BEIIECTB
Hayunble npuHIUIIBI OpraHu3alnuu
163 XUMHUYECKOIO IIPOU3BOJCTBA. bubnuoreka IIOK
[TpoMmblIIIIeHHBIE CITOCOOBI MOy YSHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIINX BEIIECTB
XUMHUYECKOE 3arps3HEHUE
164 OKpY KaroILEe Cpebl U ero Bubmmorexa [IOK
py m pel https://m.edso0.ru/9f11bf51
MOCJIE/ICTBUS
165 XuMUA U 3JJ0POBbE YEIOBEKA. but6mmoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
166 Xumus nuiii. Pons Xumuu B bubmuorexa [JOK
o0ecrieueHny MUNIEBO 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
167 Kocmernueckue u mapdromepHsie bubnmnoreka [JOK
cpeactsa. beiToBas xuMust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelne
168 CTPOUTEINbHBIE U KOHCTPYKIIMOHHbBIE bubmmorexa [TOK
P pyxH https://m.eds00.1u/61e69003
MaTepHuabl
XUMHS B CEIBCKOM XO3SIICTBE.
169 Oprannyeckue 1 MUHEPAJIbHbBIE bubmmorexa I[IOK
p P https://m.edsoo.ru/fd39587d
yaoOpeHus
170 Cucremaruzanys U 00001eHue but6mmoreka [JOK
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3HAHUH 110 TEME

https://m.eds00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME 170 4 8

PACCMOTPEHO Ha 3aceJaHUM METOIMYECKOr0 OOBEIUHEHUS
€CTECTBEHHOHAYYHOI0 IUKJIa npeaMeToB (mpoTtokod Nel ot 28.08.2024)

PykoBoautens MO /O.H SInaesa/

COT'JIACOBAHO

3amecturenb qupekTopa rno YBP /H.B. Koputko/

yUUTENEN

MAaTCMaTH4YCCKOI'0O H
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