MWHHUCTEPCTBO INPOCBENIEHUSI POCCUMCKOM ®EJEPALIUU

Munncrepcerso obpasosanus IlckoBekoi ob6iacTu
MBaHosa Onbra
KOpbeBHa
S noaTBePKAA0 AnvunncTpauus ropoaa Ilckosa
9TOT AOKYMEHT 2 &
cBoeit MAQOY "T'ymanuTapHbii JHIeH"
yaoocTtoBepstolle
1 noanucbio
2026.09.24
14:32:07+03'00'

PACCMOTPEHA COI'JTACOBAHA
3aBenyrommii kagepod  3aMecTHTENb AMpPEKTOpa
ﬁp@ey ~~ noYBP
Kocrpun H. A. = "
IIp. Nel ot «27» aBrycra f Upanosa O. 10.
2026 r. [Tpotokon neacosera Ne9 ot

«28» asrycra 2026r.

PABOYASI ITIPOTPAMMA
(ID 11530777)

yueOHOro npeamera « XumMusi. Yriry0JIeHHbIH YPOBEHD)

tst obyuarormuxcst 10 —11 kmaccoB

IlckoB 2026



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JOCTHXKCHHM OOydaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpeaHero 00111eTO0 oOpa3zoBaHus (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-IIO3HABATENbHBIX  JACMCTBUIA  0OydYarollerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOW) COCTaBIISIOIIEH COAEpKAHUSI YYEOHOro MpeaMeTa «XUMHSD)
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAlOM MOJIyYEHHS] XUMUYECKOTO 00pa30BaHus
B pPAMKax MW3y4YEHHUs CIELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHe npeaMera « XuMHUsh» OpPUEHTUPOBAHO TPEUMYILECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsioy ¢ stum, B cBere
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (HOPMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJy4YaeT ONpElEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJIAIOLIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJeHUS NPEACTABIECHUIN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHMYECKUX MPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
GbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJAEpPNKaHUU
npeaMeTa A KJIAcCOB XMMUKO-PU3nyeckoro npodusis 00ibl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, Kak
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM Il M3Y4YEHHs] CYUIHOCTH IPOIECCOB (POTOCHMHTE3a, AbIXaHUS,
NUIIEBAPEHUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHUM M3y4eHHE NpeaMeTra «XHMHUs» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipu n3yueHuu yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YPOBHE),
3aJaueil MEepBOCTENEHHONM 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON JESATENIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenune 3Toi 3a1a4n Ha
yIIyOJIEHHOM YpOBHE M3YYEHHsS MpeAMETa NpearnoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  pEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBbIX UCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKAa, a TAKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBBIO M MPUPOIHOM Ccpele;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIFOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOEHMM BEIECTBA Ha Pa3HbIX YPOBHSIX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMHUYECKUX pPEAKLUUH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yJaromuxcs OCO3HAHHOTO MTOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHUs TPOOJIEM, CBSI3aHHBIX C XUMHEHN, TPOrHO3UPOBAHMS,



aHaIKM3a U OIICHKHU C MO3UIIMHA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOII M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;

e yriyOJieHUE MPECTABICHUHN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUs] yYMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM KU3HMU.

B mnmaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
GyHKIMNA TETOCTHOM CHCTEMBbl CPEIHEro oOuiero o0pa3oBaHUs NpPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIE€HHOM  ypoOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCHUTaHHE YOEKIEHHOCTHM B I[I03HABAEMOCTH SIBJICHUN MPHUPOJIbI,
YBaXEHUSI K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

e PpAa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYaJIbHbIX U TBOPYECKHUX
criocoOHOCTeM oOyuaronmxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(deCCHOHAIBPHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opMuUpOBaHHME yYMEHUM U HABBIKOB Pa3yMHOTO MPHUPOIOTNOIb30BAHMUS,
Pa3BUTHE DKOJIOTUYECKOU KYIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOMN JAEATEIbHOCTH.

OOmiee 4YMCIO YacoB, NPEAyCMOTPEHHBIX JUIsl M3YyYEHHUS XUMHUU Ha
yIIIyOJIEHHOM YPOBHE CpeIHero 00111ero oopazosanus, cocrapisieT 340 yacos: B 10
kiacce — 170 gacoB (5 yacoB B Hepaento), B 11 kimacce — 170 yacoB (5 yacoB B
HEJIEIII0).

JlomonmHuTEeNbHBIE 2 Yaca B HENENI0, MPEAYCMOTPEHHBIC YYEOHBIM TUTAHOM
IIKOJIBI Ha U3yueHue npeamera «Xumum» B 10-11 knaccax, 106aBjaeH B OCHOBHYIO
porpamMmy 3a CueT 2 4acoB, B3SITHIX M3 YACTH y4eOHOTO IJiaHa, GopMupyeMoit
YYaCTHHKaMH O0Opa30BaTENIbHBIX OTHOIICHWH. JlaHHbIE dYachl HampaBlieHbl Ha
yIiyOJIGHHOE W3y4YEeHHE TMpeaMeTa, OTpaboTKy MPaKTUYECKUX HABBIKOB U
MOATOTOBKY K MTPOMEKYTOUYHOM/TOCYTapCTBEHHON UTOTOBOM aTTecTaruu. B cBs3u
C 3TUM O0lIee KOJIMYECTBO YAaCOB HA M3YUYEHHUE MPEIMETa COCTaBISET 5 4acoB B



Hegemo (170 gacoB B rox) BMecto 102 4yacoB, mpeayCMOTPEHHBIX HNPUMEPHOMR
nporpammoil. Pacnpenenenue no0aBlIeHHOro 4aca OTPaKEHO B KaJleHJIApHO-
TEMaTHYECKOM TUTAHUPOBAHUI.



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexaHuzMbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBI W JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccudUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUuYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-THOPUIU3aIHs
aTOMHBIX opOuTaniel yriaepona, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKUuu IPUCOCIMHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMeIIeHUs B OCH30JIbHOM KOJbIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHWHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJI YTIIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuIbLHOTO 3amerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEaKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPOB LeT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(Il), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyuyeHUs: U TpuMeHeHue anudaruueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKale oOpraHudeckue CoeTMHeHus» U «Pacno3naBanne opraHnueCcKux
COCIMHEHUN.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE OopOuTanu. Knaccudukaruss XuMHUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

Onektponutuyeckass aucconanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepbui(IV), oxcua
cepsl(VI). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporctBa. Oxcua kpeMHus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctrka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.



OOmast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(lll). [Toaydenune u npuMeHeHne Kemne3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Yy4YEeHHE KOJuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAIJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TEMam
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHN HAYYHOTO uccieaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpYXarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHON KyJIbTYypbl, B pELICHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, NMUIIEBON H
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CIIOCOOHOCTD 0o0yyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YYeOHbIE el CTBUS

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMalu (HAYy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3allii y94eOHOTO MPOeKTa, U POPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BBl JIEATEIBHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD»)
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U IPUPOAHOMU Cpejie;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHU; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexti, opueHtanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEPaAOOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

WCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKON XUMHUHU ISl OOBSICHCHHS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXJCHUID XUMUUYECKOH (OpMyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M TPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o00o0JiouKa aroma, S-, p-, d-aToMHBIE oOpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJUTHI, DJICKTPOJUTHYECKAs JUCCOLMAILMS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupyoomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy pEeaKkIUd, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTalh3aTopa W JIpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKHE TOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3Yy4YCHUE BIUSAHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYyITHPOBATH IETh UCCIEOBAHUS, TIPECTABIATH B Pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
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2.1 pel Y HOPOA ’ 9 https://m.edsoo.ru/R7JOI12D2K
LUKJIOAJKaHbI
HemnpenenbHbie yriieBoaopOIbl: alKEeHBI,
2.2 pel Y HOPOA 24 1 https://m.edsoo.ru/T3IMIRSL7Q
QTKATUEHBI, aTKUHBI
2.3 ApoMaTudeckue yrieBoJa0pobl (apeHbl) 13 https://m.edsoo0.ru/OSMSCOD7R
[IpupoHbIE HCTOYHUKH YTJIEBOIOPOJIOB U
2.4 pHpoZ y AOPOA 7 https://m.edsoo.ru/O5F9X4H3N
uX nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 7 1 https://m.edso0.ru/C8X9Q7P7R
Hroro no pazneny 60
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuprel. ®enon 18 1 https://m.edsoo.ru/DIE8CEB6J
KapOonunbpHbIE COeTMHEHUS: aThICT U IBI
3.2 1 KeToHbl. KapOOHOBBIE KUCITOTHI. 35 1 https://m.edsoo.ru/FOH8K7A2K

Crnoxubie 3¢upsl. XKupsl



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 VYrineBoasl 15 1 https://m.edsoo.ru/D5R3M3L9A

Hroro no pazneny 68

Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHus1
4.1 AMUHBI. AMHUHOKHCIIOTEL. benku 20 1 2 https://m.edsoo.ru/E7Q8X8U4S

Hroro no pazaeny 20

Pa3znea 5. BbicokOMOJIEKYJISIPHBbIE COEINHEHUS

5.1 BricokoMoONEKyIspHBIE COEAUHEHUS 8 1 https://m.edso00.ru/J6E3P2V3Q

Wroro no pazneny 8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170 3 6



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuognueckuit
I1
1.1 SAROH 1 LICPHOMTHCORA CHCTOMA 15 https://m.edsoo.ru/L4U8E4S7C
XUMHUYECKUX d1eMeHTOB /1. 1.
MenneneeBa
Crtpoenue BeniectBa. MHorooopasue
1.2 18 1 https://m.eds00.ru/S8TSVOKEC
BEILECTB
1.3 XUMUYECKUE PEAKIIUU 32 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro no pazneny 65
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hemeramns 52 1 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Mertanib 38 1 2 https://m.edsoo.ru/S3L.2P4M9J
Hroro no pazneny 90
Pa3znen 3. Xumus v :Ku3Hb
M . X
3.1 CTOART TOSHAHIA B XU AHMILLH 15 https://m.edsoo.ru/O9P8S0Q1W
KU3Hb
Hroro no pazneny 15
OBLIEE KOJIMYECTBO YACOB I10 170 4 2

[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer u 3HaueHHE
OPraHM4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3Hu
OpraHUYEeCKUX COECTMHEHUN

https://m.edso00.ru/C9G2Z1V1U

DNEeKTPOHHOE CTPOCHUE aTOMa
yriieposia (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOKHOCTH aTOMa
yriaepoaa

https://m.edsoo.ru/U5U1S214Y

XnMuyeckas CBI3b B
OpPTraHUYECKUX COCTUHEHUSIX.
Mexanu3msl 00pa3zoBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/O8VIK1YoU

XuMHu4ecKas CBs3b B
OpPTraHUYECKUX COCTUHEHUSIX.
Mexanu3msl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH

https://m.edsoo.ru/O8VIK1YoU

Teopust CTpoeHUs OPraHUuYECKUX
coennHeHnit A. M. bytneposa

https://m.edsoo.ru/YOP7N2R2B



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B

Teopust cTpoeHUs OPraHUuYECKUX
coequHennit A. M. bytneposa

https://m.edsoo.ru/YOP7N2R2B

Buas! uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!.
OnexkTpoHHbIE AP PEKTH B
MOJIEKYJIaX OPTaHUYEeCKUX
COETUHEHUN

https://m.edsoo.ru/F4H4M4M3S

Bunbr m3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.
OneKkTpoHHBIE Y3PPEKTH B
MOJIEKYJIaX OpPraHUuYECKUX
COCTUHEHUN

https://m.edsoo.ru/F4H4M4M3S

[IpencraBnenue o
KJIaCCU(UKALIUN U
crcTeMaTuyecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

https://m.edsoo.ru/T1Y4K9M6N

10

[IpencraBnenue o
KJIacCCU(PUKALINK U
cUCTeMaTH4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

https://m.edsoo.ru/T1 Y4K9IM6N

11

12

13

Knaccudukanms peaxiuii B
OpraHN4YeCKOM XUMHH
Knaccudukanus peaxiuii B
OpraHUYeCKON XUMHUHU
Cucrematusanusa 1 0000IIeHne
3HAHUM T10 TeME

https://m.edsoo.ru/R2R1A5J01

https://m.edsoo.ru/R2R1A5J01

https://m.edsoo.ru/D8O3P5Y2G



https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G

14

Cucremaruzanusa 1 00001IeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/D8O3P5Y2G

15

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmrast popmyiia, HOMEHKIATypa
U U30MEpHS, JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

https://m.edsoo.ru/X9H6COV4E

16

AJIKaHBI: TOMOJIOTUYECKHUH P,
obmrast popmyiia, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

https://m.edsoo.ru/X9H6COV4E

17

18

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUEC
CBOMCTBA aJIKAHOB
dusnueckre 1 XUMUYECKHE
CBOMCTBa aJIKaHOB

https://m.edsoo.ru/U0T8MS5D2U

https://m.edsoo.ru/U0T8MS5D2U

19

Haxoxnenue aikaHoB B
npupoje. CriocoObl MoryyeHus
U IPUMEHEHUE aJIKaHOB

https://m.edsoo.ru/Y6L4I8ES]

20

[uxnoankansl: obmas Gopmyna,
HOMEHKJIAaTypa U U30MEpHs,
0COOEHHOCTH CTPOEHHUS U
XMUMHUYECKHX CBOMCTB, CIOCOOBI
MOJTyYeHUS U IPUMEHEHHE

https://m.edsoo.ru/L3M00Q4G4H

21

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30MEpPHs,
0COOEHHOCTH CTPOEHHUS U
XMUMHUYECKHX CBOHCTB, CIOCOOBI
MOJTyYeHUS U IPUMEHEHHE

https://m.edsoo.ru/L3M00Q4G4H



https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/L3M0Q4G4H

22

23

Pemenne pacu€THbIX 3a1a4 HA
oTpe/IeIICHUE MOJICKYJIIPHOM
(hopMyJIBI OPraHMIECKOTO
BEIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB PJIEMEHTOB, BXOIAIINX B
ero cocraB. CucreMaru3anus u
0000111eHE 3HAHUI 10 TEME

Pemenue pacuéTHbIX 3a71a49 Ha
OIIpEJICIICHUE MOJICKYJIIPHON
(bopMyJIBI OPraHUYECKOTo
BEIIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB JJIEMCHTOB, BXOIIIIUX B
ero coctas. CucTeMaTH3alusI U
000011eHNe 3HAHN IO TEME

https://m.edsoo.ru/O1T3VINIX

https://m.edsoo.ru/O1T3VINIX

24

AJIKEHBI: TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mouiekyn. CTpyKTypHas ¥ IMC-
TpaHC-U30MEpHsl AJTKEHOB

https://m.edso0.ru/Q2Z27Z7Y9R

25

AJIKEHBI: TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MoJieky. CTpyKTypHas U IIuC-
TpaHC-U30MEpUs AIKEHOB

https://m.edso00.ru/Q2Z7Z7Y9R

26

Ouznyeckue 1 XUMHUYECKHe
CBOMCTBA ajnkeHoB. [TpaBuio
MapkoBHHMKOBa

https://m.edsoo.ru/U4X0H9Y 8N



https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N

27

DU3NYECKUE U XUMUYECKUE
CBOMCTBA ajkeHoB. [IpaBuiio
MapkoBHUKOBA

https://m.edsoo.ru/U4X0H9Y 8N

28

29

30

CriocoObI mosryueHust u
NPUMEHEHHE AJTIKEHOB

CriocoOsl MoTy4eHus u
MIPUMEHEHHE ATKEHOB
[IpakTuueckas pabora Ne 1 o

teme "[lonydyenue 3TuiieHa u
M3Yy4Y€HUE €ro CBOMUCTB"

https://m.edsoo.ru/E6P4AM201M

https://m.edsoo.ru/E6P4M201M

https://m.edsoo.ru/BOR1W2X7L

31

[IpaxTnueckas padora Ne 1 o
teme "[lonydyenue >TuiieHa u
M3Yy4Y€HUE €ro CBOMUCTB"

https://m.edsoo.ru/BOR1W2X7L

32

Pemenne pacu€THbIX 3a1a4 HA
OIPEJIEIICHUE MOJIEKYJIIPHOU
(hopMyJTbI OPraHNYEeCcKOro
BEILIECTBA

https://m.edsoo.ru/Y5X0S2Q0N

33

AnkanueHsl: CONpsKEHHBIE,
M30JIMPOBaHHBIE,
KyMYJIHUPOBaHHBIE.
Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/O6L4F3E6O

34

AnkanueHsl: CONpsKEHHBIE,
M30JIMPOBaHHBIE,
KYMYJIAPOBaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/O6L4F3E6O



https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/O6L4F3E6O

35

XUMHUYECKUE CBOUCTBA
COMPSDKEHHBIX TUCHOB

https://m.edsoo.ru/C1H6S1S3S

36

37

XUMHUYECKHE CBOUCTBA
CONPSKEHHBIX JUECHOB

CriocoOsl MoJTy4eHus u
MIPUMEHEHUE aJIKaIUEeHOB

https://m.edsoo.ru/C1H6S1S3S

https://m.edsoo.ru/E5Z3G5R1L

38

AJKHUHBI: TOMOJIOTHYECKHH Psij,
oOuras popmyia,
HOMEHKJIATYpa, 3JICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, pU3HUECKUE CBOMCTBA

https://m.edsoo.ru/Z8L0D4R4G

39

AJIKUHBI: TOMOJIOTUYECKHUH P,
oOuras popmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MoKy, (pu3ndeckre CBONCTBA

https://m.edsoo.ru/Z8L0D4R4G

40

XHUMHUYECKHUE CBOMCTBA AJIKKNHOB

https://m.edsoo.ru/16Z7S6U91

41

42

XUMHUYECKHE CBOMCTBA aJJKUHOB

KauecTBenHsble peakuuy Ha
TPOMHYIO CBA3b

https://m.edsoo.ru/16Z27S6U91

https://m.edsoo.ru/COWOY6S6R

43

44

45

CrniocoOsl nmosty4eHus u
MPUMEHEHHE AIKHHOB

CriocoObl mosryueHust u
NPUMEHEHHE aJIKHHOB
Pemenue 3aga4d: pacu€rsl 1o

YPaBHEHHUIO XUMUYECKON
peakuuu

https://m.edsoo.ru/L5X7C4G8E

https://m.edsoo.ru/L5X7C4G8E

https://m.edsoo.ru/C8P57971K



https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K

46

Pemenue 3agau: pacu€rsl 1o
YPaBHEHHIO XUMUYECKOM
peakuuu

https://m.edsoo.ru/C8P579Z1K

47

48

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmas hopmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30I1a U TOJyola, X
¢bu3nveckre CBONCTBA

https://m.edsoo.ru/O0W4L6H4Q

https://m.edsoo.ru/F3C4B209W

49

ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmras popmyia,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH301a U TOJyoa, X
¢u3nyeckre CBOUCTBA

https://m.edsoo.ru/F3C4B209W

50

51

52

XHUMHUYECKUE CBOKMCTBA APEHOB:
peaKunH 3aMEeIICHUS
XHUMHUYECKUE CBOKWCTBA APEHOB:
peaKLuny 3aMEeIECHUS
XHUMHUYECKUE CBOWMCTBA APEHOB:
peaKUny PUCOECTUHEHNS,
OKHCIICHHE TOMOJIOIOB O€H30J1a

https://m.edsoo.ru/L7U2L1 W8S

https://m.edsoo.ru/L7U2L1WS8S

https://m.edsoo.ru/R6U3I9G8B

53

XHUMHUYECKUE CBOWCTBA APEHOB:
peakuuy Npucoe HEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://m.edsoo.ru/R6U3I9G8B



https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/R6U3I9G8B

54

OcCo0EHHOCTH XUMHAYECKUX
CBOWCTB CTHPOJIA

https://m.edsoo.ru/S4C5B4V1X

55

Pemrenne pacuy€THbIX 3a1a4 HA
OIpeIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEILECTBA

https://m.edsoo.ru/W4J6S1T41

56

57

CriocoOsl MoJTy4eHus u
IIPUMEHEHNE apPEHOB
I'enetnyeckas CBSI3b MEXKIY

Pa3JIMIHBIMHU KJIaCCaMU
YTJIEBOAOPOAOB

https://m.edsoo0.ru/O0Z5A8Q7R

https://m.edsoo.ru/M3K8G1B9Z

58

Pacuétel o ypaBHEeHUAM
XUMUYECKUX PEAKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

https://m.edsoo.ru/W8T9K7V7B

59

Pacuérel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN.
CucreMaru3anus u 0000IIeHHE
3HAHUH 10 TEME

https://m.edsoo.ru/W8T9K7V7B

60

Pacuérel o ypaBHEHUAM
XUMHYECKUX PEAKIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHUMU T10 TeMe

https://m.edsoo.ru/W8T9K7V7B

61

62

[Ipuponnsiii ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHBI# yrosib 1 mpoyKThl
ero nepepaboTKu

https://m.edsoo.ru/X3S0V3IM5W

https://m.edsoo.ru/D5P5SN7E2J



https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J

63

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
MPOIYKTOB IepepaboTKu HEPTH

https://m.edsoo.ru/J7Z7E7AOW

64

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTku HeTH

https://m.edsoo.ru/J7Z7E7AO0W

65

66

67

I'eHeTH4ecKas CBI3b MEKIY
Pa3TMYHBIMU KJIacCaMu
YTJIEBOIOPOIOB

I'enetnyeckas CBSI3b MEXKIY
Pa3IMYHBIMU KJIacCaMu
yTJIEBOIOPOIOB
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

https://m.edsoo.ru/ W6 W1M4A5R

https://m.edsoo.ru/ W6W1M4A5R

68

["asorenonpounsBoHbIE
YTJII€BOJOPOOB: MIEKTPOHHOE
CTPOEHUE; peaKIUH 3aMeIIeHUs
rajoreHa

https://m.edsoo.ru/V4X1R2Z7F

69

l"asorenonpoun3BoiHbIE
YTJII€BOJOPOOB: MIEKTPOHHOE
CTPOEHUE; peaKIUH 3aMeIIeHUs
rajoreHa

https://m.edsoo.ru/V4X1R2Z7F

70

JleicTBHE 1Ien0o4Yer Ha
TaJIOTeHIIPOU3BOIHBIC.
BsaunmoneticTBue
JIATAJIOTCHAIKAHOB C MarHUEM H
IIMHKOM

https://m.eds00.ru/O8Z9G2K3C



https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

71

72

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumonelictBue
JUATAJIOTeHAJIKaHOB C MarHUEM U
LIMHKOM

Cucremaruzanusa 1 00001IeHnE
3HAHHUU IO pa3Jeiy
"YraeBonopoab"

https://m.edso0o0.ru/O8Z9G2K3C

https://m.edsoo.ru/U1J5PO9M 1]

73

Cucremaru3zamus u 00o0meHne
3HaHUH 10 paszueny
"YrineBogopoast”

https://m.edsoo.ru/U1J5P9M 1]

74

75

76

77

KontponsHas paboTa mo reme
"Yrinesonpopoast”

[IpenenbHble OJHOATOMHBIE
CIIUPTHI: TOMOJIOIMYECKHH P,
ob1mas popmya, CTpoeHue
MOJIEKYJ1, U30MEpHS,
HOMEHKJIATypa, KJaccuukanus,
¢u3nueckue cBoicTBa

[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUH P,
obmas popmyia, CTpoeHue
MOJIEKYJ1, U30MepHs,
HOMEHKJIaTypa, Ki1accupuKarus,
(bu3vecKue CBOMCTBRA

XUMHUYECKUE CBOUCTBA

MIPEAEIIBHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.eds00.ru/S9Q9Y 6GEN

https://m.edsoo.ru/S2EIN7P2Y

https://m.edsoo.ru/S2EIN7P2Y

https://m.edsoo.ru/K8D5Q3HIV



https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V

78

XUMHUYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/K8D5Q3HIV

79

CriocoObI mosryueHust u
PUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/V8G7P9D8Q

80

81

82

83

84

CriocoOsl MoJTy4eHus u
MIPUMEHEHUE OJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa
1 U30MepHs, 0OCOOCHHOCTH
(HDUBUYIECKUX M XUMHYECKHUX
CBOMCTB

MHOroaToMHbIE CITUPTHI:
STUJICHTJIMKOJIb U TJULIEPUH, UX
(bu3znyecKrue 1 XUMUYEeCKHe
CBOMCTBA

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOb U TIMLEPUH, UX
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

CriocoOsl nosty4eHus u

MMPUMEHCHUC MHOTOAaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/V8G7PID&Q

https://m.edsoo.ru/Z3X6J9E5R

https://m.eds00.ru/X3Q308G0S

https://m.eds00.ru/X30Q308G0S

https://m.edsoo.ru/A7U3Y1J9K

85

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢u3nueckre cBOMCTBa.
TokcuyHOCTH PeHOa

https://m.edsoo.ru/D711W3N9J

86

XuMuyeckue cBoiicTBa (heHoa

https://m.edsoo.ru/O4M5L7U8Z



https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z

87

XuMu4eckue cBoiicTBa (heHoa

https://m.edsoo.ru/O4M5L7U8Z

88

&9

90

CrocoOBbI TTOJTyYeHUs U
npuMeHeHue GpeHona

[TpakTrueckas padota Ne 2.
Pemenne skcriepuMeHTaNbHBIX
3aga4 no teme "CrnupTtsl U
heHomsr"

[IpakTuueckas padorta No 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CrnupTtsl U
(heHosr"

https://m.edsoo.ru/B4N5S5A6K

https://m.edsoo.ru/U8J9UIV7]

https://m.edsoo.ru/U8JOUIV7]

91

Cucremaruzanusa 1 00001IeHnE
3HAHUHU 110 TEME

https://m.edsoo.ru/N5SA0A7030

92

93

94

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOU TPYTIIBL;
TOMOJIOTHYECKHUE PSBI, 00mIast
¢dbopmyia, uzomepus u
HOMEHKJIaTypa

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUJIbHOU TPYTIIbL;
TOMOJIOTHYECKHUE PSIIBI, 00mIIast
dhopmyna, nzoMepus u
HOMEHKJIATypa

https://m.edsoo.ru/NSAQ0A7030

https://m.edsoo.ru/Z5Y2G5L5C

https://m.edsoo.ru/Z5Y2G5L5C



https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/Z5Y2G5L5C

Anbsieruibl U KETOHBI:
95 (hU3UYEeCKre CBONCTBA; PEaKIINKI 1 https://m.edsoo.ru/F3AOM2F7]

IIPHUCOCAUHCHHAA

Anbaerupl U KETOHBI:
96 (u3HUecKre CBOMCTBA; pEaKIuu 1 https://m.edsoo.ru/F3A0M2F 7]

IIPUCOEANHEHUS

Peakuuu oxucnenus u
97 Ka4eCTBEHHBIE PEAKLIMHU 1 https://m.edsoo.ru/K8B3L6XON

AJIBJCTU 0B 1 KETOHOB

Peakmun oxkucieHus u
98 Ka4eCTBEHHBIC PEAKIINHI 1 https://m.edsoo.ru/K8B3L6XON

AJIBJACTU 0B 1 KCTOHOB

CriocoOblI nosryueHust
aJIbJIETU/I0B U KETOHOB

99 1 https://m.edsoo.ru/N203R1G9P

OAHOOCHOBHBIE NPEETbHBIC

KapOOHOBBIE KHCIIOTHI,

100 1 https://m.edsoo.ru/Z0H2A2G7T

0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJI

OAHOOCHOBHBIE NpEIETbHBIE

KapOOHOBBIE KHCIIOTHI,

101 1 https://m.edsoo.ru/Z0H2A2G7T

0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJI

N3omepus 1 HOMEHKIIaTypa
102 KapOOHOBBIX KHCIIOT, UX 1 https://m.edsoo.ru/F2L3H3NTY

¢u3nueckue cBoiicTBa

XUMHUYECKUE CBOMCTBA
103 MpeAeNIbHBIX OJTHOOCHOBHBIX 1 https://m.edsoo.ru/M4X0E3J8N

Kap6OHOBBIX KHUCJIOT



https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/Z0H2A2G7T
https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N

104

XUMHUYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX 1
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/M4X0E3J8N

105

OcobeHHOCTH CBOMCTB
MYPaBbUHOH KHCIIOTBHI.
Mmoroo0pasue kapOOHOBBIX
KHCJIOT

https://m.edso0o0.ru/Q6TENIY6G

106

OcoOeHHOCTH CBOMCTB
MYPaBbUHOM KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCIIOT

https://m.edso0o0.ru/Q6TEN9Y6G

107

Oco0EeHHOCTH CBOMCTB:

HETIpeACIbHBIX 1

apOMAaTHYECKHUX KapOOHOBBIX,
TMKapOOHOBBIX, 1
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNnu BBICIIUX

KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/I9Q3E3E0Z

108

109

Oco0eHHOCTH CBOMCTB:

HETpeIeTbHBIX U

apoMaTH4eCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, 1
T'HJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIMX

KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

https://m.edso00.ru/I9Q3E3E0Z

https://m.edsoo.ru/V20O1H9Y9K



https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K

110

CriocoObI mosryueHus u
HpUMEHEHHE KapOOHOBBIX
KUCIIOT

https://m.edsoo.ru/FSR1S6X4F

111

CriocoObI mosryueHus u
pUMeHEeHHEe KapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/FSR1S6X4F

112

113

114

115

116

117

CnoxxHbie A(UpHI:
TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMmyita, uzomepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHE
cBOlcTBa A(hUPOB

Pemenue pacu€tHeix 3a1a4: o
YPAaBHEHUIO XUMUYECKON
peakuu, Ha ONpeIeTICHUE
MOJIEKYJISIPHOH (hOPMYIIBI
OpraHWYECKOI0 BEIECTBA
Pemenue pacu€THbIxX 3a1a4: 110
YPAaBHEHUIO XUMUYECKON
peakLuu, Ha ONpeieNieHre
MOJIEKYJISIPHON (hOPMYIIBI
OpPraHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3.
Pemrenue skcniepuMeHTaNbHBIX
3aja4 no Teme "KapOoHoBbIe
KHUCA0ThL. CioxxHbIe 3¢UpH"

[IpakTnueckas padora Ne 3.
Perienue skcriepuMeHTaTbHBIX

https://m.edsoo.ru/VOA7R1B8T

https://m.edsoo.ru/FOC1BOVS5S

https://m.edsoo.ru/M90O1B4B6A

https://m.edsoo.ru/M90O1B4B6A

https://m.edsoo.ru/N4F7Z805Y

https://m.edsoo.ru/N4F7Z805Y



https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/N4F7Z8O5Y

3agad no Teme "KapOoHoBbIe
KUCIOTHI. CioxHbIe 3pupb!"

118

119

120

121

122

123

124

XKupsr: crpoenue, puzndecKue u
XUMHYECKHUE CBOMCTBA
(runpoinus)

XKupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA
(runpoinus)

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KaINX OCTaTKH
HEeMpeIeIbHBIX JKUPHBIX KHCIIOT.
Kups! B npupone

MBpi1a KaK COJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Mororee aeiicrsue. [lonstue o
CUHTETUYECKHUX MOIOIINX
cpenctax (CMC)

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Morolee aeiictue. [lonsitue o
CUHTETUYECKHUX MOIOIINX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKALTUX
OpraHUYeCKUX BEIIECTB
Pacuétel no ypaBHEeHUAM
XUMHYECKHUX PeaKIIHid

https://m.edsoo.ru/Z9E3Q5T5R

https://m.edsoo.ru/Z9E3Q5T5R

https://m.edsoo.ru/W7X3EQ0AOM

https://m.edsoo.ru/J5SG5SW5W1W

https://m.edsoo.ru/J5SGSW5SW1W

https://m.edsoo.ru/V3J9U6T2S

https://m.edsoo.ru/L7F2C3Z7R



https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R

125

Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/L7F2C3Z7R

126

127

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

https://m.edsoo.ru/V3DI1ES5I7S

https://m.edsoo.ru/V3DI1ES5I7S

128

OOm1ast xapaKTepUCTHKA
YIIICBOJIOB U Kiaccu(uKanus
YIIIeBO/IOB (MOHO-, U~ U
HOJIUCAXAPUIbI)

https://m.edsoo.ru/V9D4B4N5SA

129

OOm1ast xapaKTepUCTHKA
YTJIEBOOB U KJIACCH(HUKAIIHSA
yTJIeBOJOB (MOHO-, TU- U
MOJIMCAXaPUIbI)

https://m.edsoo.ru/V9D4B4N5SA

130

Monocaxapuabl: pusnyeckue
CBOMCTBA U HaXOXKJICHHUE B
MpUpoJie

https://m.edsoo.ru/HOH5B0Q5J

131

132

133

MoHocaxapuasl: pusnueckue
CBOMCTBA 1 HaXOXKJICHHUE B
IpUpoJie

[IpuMeHeHue IIII0KO3bI, €€
3HAUEHUE B J)KU3HEIEATEIbHOCTH
OpraHusma

Jucaxapusl: caxaposa,
MaJjbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHHE TUCaXapuJIOB

https://m.edsoo.ru/HOH5B0QS5J

https://m.edsoo.ru/M5SW4E2LON

https://m.edsoo.ru/F8X8V203R



https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R

134

Hucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B npupone u
IIPUMEHEHHE UCaXapUJIOB

https://m.edsoo.ru/F8X8V203R

135

[Tonucaxapuasl: cTpoecHUE
MaKpOMOJIeKYJI, (pu3nueckue u
XMMHUYECKHE CBOWCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/E9R9DON4Y

136

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIeKYJI, (pu3muecKue u
XUMHYECKHE CBOMCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/E9R9DON4Y

137

138

[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

ITonsatue 06 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/F8G4S20Q2S

https://m.edsoo.ru/F8G4S20Q2S

139

Pemenne pacueTHbIX 3aa4 Ha
OINpEJETICHUE N0 BBIXOAA
MIPOIYKTA PEaKLUy OT
TEOPETUYECKU BO3ZMOXKHOTO

https://m.edso00.ru/B6YOHOP0OX

140

Cucrematuzanusa 1 0000IIeHne
3HaHUH 1O pa3zueny

https://m.edsoo.ru/I3G8I1T5Z

141

142

CucreMaru3anus 1 0000IIeHHE
3HAHUM MO pa3aery
KonTponbHas pabota mo Teme
"Kucnopoaconepxaiue
OpraHu4ecKkue coeuHeHus"

https://m.edsoo.ru/I3G8I1T5Z

https://m.edsoo.ru/U3H7R6117Z



https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

143

144

145

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 001Iast
dhopmyna, nzomepus,
HOMEHKJIaTypa ¥ PU3NIECKHE
CBOMCTBa

AmuHBL: K1accudukanys,
CTPOCHHE MOJICKYJI, 001Iast
dhopmyna, nzomepus,
HOMEHKJIATypa U GU3HUYECKUE
CBOMCTBa

XUMHUYECKUE CBOUCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/X6WOL4P2C

https://m.edsoo.ru/X6WOL4P2C

https://m.edsoo.ru/U707USM3G

146

147

148

XUMHYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

AHWIMH: CTPOCHHE aHWIINHA,
0COOEHHOCTU XUMUYECKUX
CBOMCTB aHWJINHA

AHWINH: CTPOCHUE aHWIIMHA,
0COOEHHOCTU XUMUYECKUX
CBOMCTB aHWJINHA

https://m.edsoo.ru/U707U5M3G

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/H8X5D1J4W

149

CrniocoObl MosTy4eHus u
MpUMEHEHHE AN (aTHIECKIX
aMHMHOB

https://m.edsoo0.ru/V3S6J4P31

150

AMMHOKHCIIOTBI: HOMEHKJIaTypa

U uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE

MNpEACTABUTCIIN O-aMUHOKHCIIOT

https://m.edsoo.ru/E9C3K8G7F



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F

151

AMHWHOKHUCIIOTHI: HOMEHKJIATypa
1 u3omMepus, Gusndeckre
cBoiicTBa. OTOEILHbBIE
MIPEACTABUTENH 0.-aMUHOKHUCIIOT

https://m.edsoo.ru/E9C3K8G7F

152

XHUMHUYECKHE CBOMCTBA
AMUHOKHCJIIOT, UX
OMOJIOrMYEeCKOe 3HAUCHHUE
amuHokucioT. CHHTE3 U
THUAPOJTU3 TSN THIOB

https://m.edso0o.ru/O310Z8L2Y

153

XHUMHYECKHE CBOMCTBA
AMHUHOKHCJIIOT, UX
OMOJIOrMYECKOE 3HAUYECHHUE
amMuHokuciioT. CuHTE3 U
TUAPOITU3 TIENTHIOB

https://m.edsoo.ru/O310Z8L2Y

154

benku xak npupoaHsie
MIOJINMEPBL; CTPYKTYPbI OEJIKOB

https://m.edsoo.ru/I6F3C9X97Z

155

156

157

158

XUMHUYECKHUE CBOMCTBA OEJIKOB

A3oTtcoaepikaiue
reTepOLMKINYECKHE
coeauHenus. HyknenHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

A3oTtcoaepikaiiue
reTepPOLMKINYECKHE
coeauHeHus. HyknenHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

[TpakTuyeckas pabora Ne 4.
Perienue skcriepuMeHTaTbHBIX

https://m.edsoo0.ru/T9X1A9Y8S

https://m.eds00.ru/O2Z9S9H20

https://m.eds00.ru/O2Z9S9H20

https://m.edsoo.ru/ASEQUSLIK



https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/A5E9U8L9K

3aJ1a4 110 TEME
"A3zoTconepxaniue
OpraHUYeCKHUe COeTUHEHUA"

159

[TpakTuyeckast padora Ne 5.
Pemenne skciepuMeEHTANBHBIX
3aja4 1o Teme "Pacro3HaBaHne
OpraHUYeCKUX COCTUHECHUI"

https://m.edsoo.ru/P4N4A8B6L

160

Pemenne pacu€THbIX 3a1a4 HA
OIPEJIEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEILIECTBA

161

162

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME
KontponbHas paboTa o teme

"A3zoTcoaepxaniue
OpraHuYecKue coeAuHeHus"

https://m.edsoo0.ru/QON6T3IR9J

163

164

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX
CO€IMHEHHUI U METOOBI UX
CHHTEC3a —II0JIMMEpHU3alna U
IMOJIMKOHACHCAIlUA

Ilnactmaccel. YTunusanusa u
nepepaboTKa MiIacTuka

https://m.edsoo.ru/I4B1S8Z2E

https://m.edsoo.ru/E5F274X9U

165

166

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayIyKH.
Pe3una

Bonokna: HaTypalbHbIE,
HCKYCCTBEHHBIE,

https://m.edsoo.ru/I8A6J0I5U

https://m.edsoo.ru/D7LOA8FSL



https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L

cuHTernyeckue. [lonumepsr
CIIELIMAJIbHOTO Ha3HAYEHUS

167

BomnokHa: HaTypalbHBIE,
HCKYCCTBECHHBIE,
cuHTernyeckue. [lonumepsr
CIELMAJIbHOTO Ha3HAYEHUS

https://m.edsoo.ru/D7LOASFSL

168

169

170

[TpakTrueckas padota Ne 6.
Pemenwne skcriepuMeHTATBHBIX
3aja4 110 Teme "Pacro3naBanne
IUIACTMACC ¥ BOJIOKOH"

O00011IeHIE U CUCTEMATU3ALIUS
M3Y4YEHHOT'0 MaTepuaa 1o TemMe
"BricokoMOIEKyIsIpHBIC
coeauHeHu"

O00011IeHIE U CUCTEMATHU3AIUS
M3Y4EHHOT'0 MaTepuaa 1o TemMe
"BbICOKOMOIEKYIIPHBIE
coeauHeHHs"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

https://m.edsoo.ru/Q916R6R8H

https://m.edsoo.ru/Y8G3H7Q1T

https://m.edsoo.ru/Y8G3H7Q1T



https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Y8G3H7Q1T
https://m.edsoo.ru/Y8G3H7Q1T

11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX sJIEP.

1 § 1 https://m.eds00.ru/B308B6GSI
XuMudeckuit deMeHT. MI30Tonbl
Atom. CocTaB aTOMHBIX sIIep.

2 . 1 https://m.edso0.ru/B308B6G8I
XuMuueckuit aneMeHT. M30Tonbl
CtpoeHue AEKTPOHHBIX

3 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/H9Z1P9T5]
qHCcIIa
CtpoeHue AEKTPOHHBIX

4 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/H9Z1P9T5]
qucia
Knaccudukanus XuMuaecKux

5 AJIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/B7U6U4A9H
AIIEMEHTHI)
PacnpeneneHue 3J1€KTPOHOB 10

6 pent p 1 https://m.eds00.ru/T4V4N2S0X
ATOMHBIM OpOUTATISAM
Pacnpenenenue 3JI€KTPOHOB 110

7 ezt P 1 https://m.edsoo.ru/T4V4N2S0X
ATOMHBIM OpOUTATISIM
DNeKTpOHHbIE KOH(UTYpaIun

8 aTOMOB 3JIECMEHTOB B OCHOBHOM H 1 https://m.eds0o0.ru/H9O8GSHOP
BO30YXJIEHHOM COCTOSTHUU
DJeKTpOHHbIE KOH(PUTY ALK

9 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 https://m.eds0o0.ru/H9O8GSHOP

BO30YXJIEHHOM COCTOSTHUU



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/H9O8G5H0P

10

DJeKTpOHHbIE KOHPUTY ALK
MOHOB. DIJIEKTPOOTPHIIATEIHHOCTh

https://m.edsoo.ru/W2D7V4R3W

11

[Iepnoanueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena, CBI3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/VOBSR3F7D

12

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MeneneeBa, CBA3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/VOB8R3F7D

13

3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XMMHUYECKUX DJIEMECHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOHBIX BEIIECTB MO IPpyHIam u
nepuoaam

https://m.edsoo.ru/KOUSH7T61

14

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMECHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOHBIX BEIIECTB MO TPyHIam u
nepuoaam

https://m.edsoo.ru/KOUSH7T61

15

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo.ru/O6X1C6Z8M

16

Byl xumMnueckoil CBA3U.
Mexanu3mbl 00pa3zoBaHus
KOBAJIEHTHOM CBsI3U. BogopoaHas

https://m.edsoo.ru/O2Y8A7D5Q



https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I
https://m.edsoo.ru/K0U8H7T6I
https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q

CBsA3b. MeXMOJIEKYJIISIpHBIC
B3aUMOJICUCTBUA

17

Buasl xumMuueckoil cBsA3U.
MexaHnu3mMbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYJIISIpPHBIC
B3aUMOJICUCTBUA

https://m.edsoo.ru/O2Y8A7D5Q

18

BanenTHOCTE ¥ BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUYECKUM
CTPOCHHUEM

https://m.edsoo.ru/D4F0X6I1N

19

BanenTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUUYECKUM
CTPOEHUEM

https://m.edsoo.ru/D4F0X6I1N

20

21

22

IIpencraBienus 0 KOMIUIEKCHBIX
COEIUHEHHUAX: COCTAB U
HOMEHKJIaTypa

[IpeacraBneHunss 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa

BemecrtBa MosieKkynsipHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.
THUIBI KPUCTATUIMYECKUX PELLIETOK
7 CBOMCTBA BEIIECTB

https://m.edsoo.ru/M60O7M5H8Q

https://m.edsoo.ru/M60O7M5H8Q

https://m.edsoo.ru/K4V0S1L2D



https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D

23

[ToHsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasienue o
KOJUIOMIHBIX PACTBOPAX

https://m.edsoo.ru/N2Q9T7M2G

24

Hcrunnble pacTBOPSL:
HACBIIICHHBIC U HEHACBIILICHHBIE,
PacTBOPUMOCTS.
Kpucramnoruaparsl

https://m.edsoo.ru/X3D3K4M9L

25

HcrunnbIle pacTBOPSL:
HACBIILICHHBIC U HEHACBIILICHHBIE,
pPacTBOPUMOCTb.
Kpucramnorunaparst

https://m.edsoo.ru/X3D3K4M9L

26

27

CniocoObI BeIpasKEeHUS
KOHIIGHTPAIlUU PacTBOPOB
CniocoObI BeIpasKEHUS
KOHIIEHTPAIlUU PacTBOPOB

https://m.edsoo.ru/X4GOL8DSE

https://m.edsoo.ru/X4GOL8DSE

28

Pemenue 3agau ¢

WCITOJIb30BAaHNEM ITOHSATUI

""MaccoBast 10Ji1 paCTBOPEHHOTO
nmn

BenlecTsa', "MospHas
KOHLeHTpauus"

https://m.edsoo.ru/C1J2X813D

29

Kinaccudukanus 1 HoMeHKiIaTypa

HCOPTaHNYCCKUX BCUICCTB

https://m.edsoo.ru/O9L5P8OSA

30

31

Knaccugukanus 1 HoMeHKIaTypa

HCOPTaHNYCCKUX BECIIECCTB

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/O9L5P8O5A

https://m.edsoo0.ru/I8Q40Q0K70Q

32

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

https://m.edsoo0.ru/I8Q4Q0K70Q



https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/I8Q4Q0K7Q

33

34

KonTtponbHas pabora mo Temam
"CTtpoeHue aroma.
[lepuoauueckuii 3aKOH U
[lepuoaunueckas cucrema
XUMHUYECKHX dJ1eMeHToB 1. 1.
Menneneesa", "Ctpoenue
BerecTBa. MHOrooOpasue
BelecT"

Knaccudukanus XuMuuecKux
peakirii B HEOPraHMYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBpAIEHUs] SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

https://m.edsoo.ru/N2T0A3D5Z

https://m.edsoo.ru/DOL4K6K41

35

Knaccudukamms XuMmmudaeckux
peaKkIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUH. 3aKOH
COXPAHEHHUS MacChl BEUIECTB;
3aKOH COXpaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKHUX PEaKLUIX

https://m.edsoo.ru/DOL4K 6K 4]

36

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxummueckne
YpaBHEHHUS

https://m.edsoo.ru/R5M405T21

37

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxummudeckne
ypaBHEHHUS

https://m.edsoo.ru/R5SM405T21



https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R5M4O5T2I

38

Brruucnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIUN U
TEPMOXUMHUYECKUM YPaBHECHUAM

https://m.edsoo.ru/R3S4J3B9T

39

Bprurcienus no ypaBHEeHUSIM
XUMHUYECKUX PEaKUUi U
TEPMOXUMHYECKUM YPaBHEHUSIM

https://m.edsoo.ru/R3S4J3B9T

40

41

42

CKOpOCTh XUMHUUYECKOHN pPEaKiluu,
€€ 3aBUCUMOCTD OT Pa3IUYHbIX
¢axTopos. Katanus u
KaTaJIu3aTophl

CKOpOCTh XMMUYECKOHN pEeaKIUH,
e€ 3aBUCUMOCTD OT Pa3IMYHbIX
dakropos. Katanmms u
KaTaJn3aToOPhI

['oMoreHHbIE U TeTEPOreHHbBIE
peaxiuu

https://m.edsoo.ru/TO0Y 1 X8N4H

https://m.edsoo.ru/TO0Y 1 X8N4H

https://m.edsoo.ru/A5Y7R6D5Q

43

['omorenHbIe U reTeporeHHbIe
peaxiuu

https://m.edsoo.ru/ASY7R6D50Q

44

[IpakTuueckas pad6ora Ne 1 o
teMe "BrusHue pa3nnyHbIX
($hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun”

https://m.edsoo.ru/X4ROR8UIM

45

46

OO6patumMble U HeOOpaTUMBbIE
peakuun. XuMHU4eCKOe
paBHOBecHe

OO6parumble U HeOOpaTUMBbIE
peakuuy. XMMHYECKOE
paBHOBECHE

https://m.edsoo.ru/Y3B3D208J

https://m.edsoo.ru/Y3B3D208]



https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/Y3B3D2O8J

47

[IpaxTuueckas padora Ne 2 o
teme "BiusHue paznuyuHbIX
(bakTOpOB Ha MOJOKEHHE
XUMHUYECKOI'O paBHOBECHS"

https://m.edsoo.ru/S6D4NIU4E

48

DIEKTPOTUTHYECKAS
nucconuanus. CUIbHBIC U
ciabple IeKTpoauThl. CTETICHb
JIUCCOLHAIUN

https://m.edsoo.ru/USL5Z3YOM

49

DIIEKTPOTUTHIECKAS
nuccormanusi. CHIIbHbIC U
ciabbie 251eKTpoauThl. CTeNeHb
JUCCOLIMAIIUU

https://m.edsoo.ru/USL5Z3YOM

50

HoHHOoe npon3BeneHue BOABI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausrit mokazarens (pH)
pacTtBopa

https://m.edsoo.ru/M90O4WOK4Y

51

52

53

54

HonHoe npoun3BeeHIE BOIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausrit mokazarens (pH)
pacTtBopa

I'mpaposnus coneit. Peakuuu,
MPOTEKAIOIIHE B pACTBOPAX
AIEKTPOJIUTOB

I'maponus coneit. Peakuuu,
MPOTEKAIOIKE B PaCTBOPAX
AJIEKTPOIUTOB

[IpakTrueckas pabora Ne 3 mo

TeMe "XUMHUYECKHE PEeaKIuu B
pacTBOpax JIEKTPOJIUTOB"

https://m.edsoo.ru/M904WO0K4Y

https://m.edsoo.ru/W6X0F7Q3A

https://m.edsoo.ru/W6X0F7Q3A

https://m.edsoo.ru/VOY2E9E2B



https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B

55

OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH.
Bakneinne okucINTEIN U
BOCCTAHOBUTEIHN

https://m.edsoo.ru/R2J6X7C00

56

OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
Baxxneinne okucInTEIN 1
BOCCTAHOBUTEIHN

https://m.edsoo.ru/R2J6X7C00

57

58

59

Meto1 37EKTPOHHOT O
(371EKTOHHO-MOHHOT0) OanaHca
MeTo IeKTPOHHOTO
(371IEKTOHHO-MOHHOT0) OanaHca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

https://m.edsoo.ru/A6C2R2U20

https://m.edsoo.ru/A6C2R2U20

https://m.eds0o0.ru/O600M4J9J

60

61

62

DNEKTPOIU3 PACTBOPOB U
pacIuIaBoB BEIECTB

Pemienue 3agau pa3nuyHbIX
THIIOB
Pemenue 3agau pa3nmyHbIX
THIIOB

https://m.edsoo.ru/O600M4J9]

https://m.edsoo.ru/T1ASR5T2U

https://m.edsoo.ru/ESG3P1IS1Y

63

Cucremarusanus 1 00001eHne
3HAaHUU 110 TeMme " XUMUYECKHE
peakuun"

https://m.edsoo.ru/I0P3L519Q

64

65

Cucremarusanus U 00001IeHne
3HAHUU 0 TeMe " XUMHUECKUE
peakun"

KonTpomnpHas pabota mo Teme
"Xumnueckue peakuuu"”

https://m.edsoo.ru/I0P3L519Q

https://m.edsoo.ru/T9S3K8U7P



https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P

66

67

IIonoxenue HeMETaIOB B
[lepuoauueckoii cucteme

XUMHUYECKHX dJ1eMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH 1
CTPOCHHUSI KX aTOMOB.

dusnyeckre CBOMCTBA

HEMETAJIJIOB

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoii cucteme

XUMHYECKHX 3eMeHTOB JI. M.
Menzeneesa u 0COOCHHOCTH 1
CTPOCHHUSI X aTOMOB.

duznyeckre CBOMCTBA

HEMETAJIJIOB

https://m.edsoo.ru/Q1TIK5G9C

https://m.edsoo.ru/Q1TIK5G9C

68

69

70

AmIOTponus HEeMETaIoB (Ha

puMepe KUCIOPOa, CEPHI, 1
dbocdopa u yriepona)

AmoTponus HeMeTaJIoB (Ha

pUMepe KUCIOpoa, Cephl, 1
docdopa u yraepona)

Bopopon: nonyuenue,

buznyecKrue 1 XUMUYECKHE 1
cBoiicTBa. ['mapuasl

https://m.edsoo.ru/N8U5SGO9H1H

https://m.edsoo.ru/N8U5SGO9H1H

https://m.edsoo0.ru/N2MO0T2H6M

71

Bopopon: nonyuenue,
buznyecKkue 1 XuMHUYECKHe 1
cBorcTBa. ['mapuasl

https://m.edsoo.ru/N2MOT2H6M

72

I'anoreHsl: HaXOXKIeHNE B
MIPUPO/IE, CTIOCOOBI TTOTYUYEHUS,

https://m.edsoo.ru/J1U1B5I3C



https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C

¢du3nueckre 1 XUMHYECKHIE
CBOMCTBa

73

l'anorensl: HaXOXKIECHHUE B
PHUPOJIC, CIIOCOOBI MOTYICHHSI,
¢u3nvecKkrne 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/J1U1BS5SI3C

74

75

76

77

78

["anorenoBoopoabl. Baxkunerue

KHCIIOPOJICOICPIKALIIHE
COCIMHEHUS TaJIOreHOB

["anorenoBoiopoabl. Baxknerue

KHCJIOPOJICOIEPIKAIINE
COCIMHEHUS TAJIOTCHOB
JlaGopaTopHbie 1
MPOMBIIIICHHBIE CIIOCOOBI
MIOJTYYCHHUSI TaJIOTCHOB.
[IprMeHeHre TaToreHOB U UX
COEIMHEHU I

JlaGopaTopHsble u
IPOMBIIIJIEHHbIE CIOCOOBI
MOJIyYEeHHUS T'aJIOT€HOB.
[TpuMeHeHne TaloreHoB U uX
COeTMHEHNN

[TpakTuyeckas padora Ne 4.

Pemienne skcnepuMeHTAIbHBIX
3axa4 o teme "["anoreusr"”

https://m.edsoo.ru/Z8W3T6R4F

https://m.edsoo.ru/Z8W3T6R4F

https://m.edsoo.ru/X7Z9E2F9H

https://m.edsoo.ru/X7Z9E2F9H

https://m.edsoo0.ru/KON3C2G2T

79

Kucnopon: nabopaTopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI
HOJy4YeHus, PU3NUECKue U

https://m.edsoo.ru/L6U6D7Z27U



https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U

xumuuyeckue csorcraa. O30H.
[TpuMeHeHre KUCI0PO/ia M 030Ha

Kucnopon: naboparopueie u
IPOMBIIIJICHHBIE CLIOCOOBI

80 NOJy4YeHus1, PU3NIECKUE U https://m.edsoo.ru/L6U6D7Z27U
XUMHYeCKue cBoicTBa. O30H.
[IpumMeHeHne KUCIOpoia U 030Ha
81 OKcubl U IEPOKCUIBI https://m.edso00.1u/VIN4COR0Y
82 OKCHUJIBI U IEPOKCHIBI https://m.edsoo.ru/VIN4COROY
83 Peutertite 3ajat pasmiibix https://m.edsoo.ru/I7A9X6N3N
THIIOB
84 Petiertite 3a7at pasiibix https://m.eds00.ru/I7A9X6N3N
THUIIOB
Cepa: Hax0XJIEHHUE B PUPOJIE,
85 CTIOCOOBI IOy YCHUA, https://m.edsoo.ru/HSF2T1JOE
buznyecKrue 1 XUMUYECKHE
CBOMCTBa
Cepa: Hax0XJIEHHUE B PUPOJIE,
86 CTIOCOOI MOy IeHH, https://m.edsoo.ru/H5F2T1JOE
buznyecKrue 1 XUMUYECKHE
CBOMCTBa
87 CepoBoaopo, Cybpuiasl https://m.eds00.ru/X6CO09G6R
88 CepoBoaopo, CyabhuIbI https://m.eds00.ru/X6CO09G6R
Kucnoponcoaep:xaine
89 coenuHeHUS cepbl. OCOOCHHOCTH https://m.edsoo.ru/G4Z4X3P9K

CBOMCTB CEPHOU KHUCTOTHI



https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
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Kucnoponconepxaniue
coenuHeHus cepbl. OcOOEHHOCTH
CBOMCTB CEpHOM KUCIIOTHI

https://m.edsoo.ru/G4Z4X3P9K

91

[IpakTuueckas padora Ne 5.
Pemenne skciepuMeEHTAIBHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

https://m.edsoo.ru/N6I12YOH3N

92

A30T: HaX0X/IEHHUE B IPUPO/IE,
CIOCOOBI TOJTyYEeHUS,
du3nvecKre 1 XUMHIECKHIE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

https://m.edsoo.ru/NSD9U7F7B

93

94

95

96

A30T: HaX0XJEHHUE B IPUPOJIE,
CIOCOOBI TOJTyYEeHUS,
(dU3HYECKUE M XUMUYICCKHEC
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnopoacoaepxaniue
coeauHenus azora. OCOOEHHOCTH
CBOMCTB a30THOM KMCIIOTHI
Kucnopoacoaepxaniue
coeauHenus azota. OCOOEHHOCTH
CBOMCTB a30THOM KMCIIOTHI

[IpuMeHeHue a3oTa u ero
COeIMHEHUI. A30THBIE
ynoOpeHus

https://m.edsoo.ru/N8D9U7F7B

https://m.edsoo.ru/Q5F6D7A3T

https://m.edsoo.ru/Q5F6D7A3T

https://m.edsoo.ru/U7Q1L6M3B

97

IIpumenenune a3ora u ero
coenuHeHUN. A30THEBIE
yaoOpeHus

https://m.edsoo.ru/U7Q1L6M3B



https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/U7Q1L6M3B

98

docdop: HAXOKAECHUE B IPUPO/IE,
CHOCOOBI TOTYYCHHS,
du3nvecKrue 1 XUMHUYECKHIE
cBoricTtBa. Dochuas u Gochun

https://m.edso0o.ru/O6FO0F4G6N

99

docdop: HAXOKAECHUE B IPUPO/IE,
CHOCOOBI OTYYCHHUS,
bu3nvecKrue 1 XUMHUYECKHIE
cBoricTtBa. Dochuas u Gochun

https://m.edsoo.ru/O6FO0F4G6N

100

Oxkcunst pocdopa,
docdopcoaepranme KUCIOTH.
Comu pochopHO KUCITOTHI

https://m.edsoo.ru/W7X8I9R0OV

101

102

103

Oxkcupl hocdopa,
docdopcoaepranme KUCIOTH.
Comu pochopHO KUCITOTHI
[Tpumenenue ochopa u ero
coeaunenuit. @ochopHsie
yao0peHus

[Tpumenenue docdopa u ero
coenuHeHuil. DocopHbie
yao0peHus

https://m.edsoo.ru/W7X8I9R0V

https://m.edsoo.ru/J7HOJ5I8Y

https://m.edsoo.ru/J7THOJSI8Y

104

[IpakTuueckas padbora Ne 6.
Pemenne sxcriepuMeHTaTBHBIX
3a1a4 1o teme "A3ot u pocdop u
UX coennHeHus"

https://m.edsoo.ru/W6K8J3L1IM

105

Yraepon: HaXOXKICHUE B
pUpOJIe, AITIOTPOITHBIE
Moupukanuu; Gpusndeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

https://m.edsoo.ru/H2P8Q0X8G



https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
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107

Yraepoa: HaX0XKICHUE B
pUPOJIe, AIIIOTPOITHBIE
MoauduKauu; GU3NIecKue u
XUMHYECKHE CBOICTBA,
pUMEHEHUE

Oxkcup yriepoaa(Il), oxcun
yriepona(IV), yroneHas kucnora
U e€ com

https://m.edsoo.ru/H2P8Q0X8G

https://m.edsoo.ru/S4B2M3B7D

108

Oxkcup yrnepona(ll), oxenp
yraepoaa(IV), yronbnas kuciora
u e€ conu

https://m.edsoo.ru/S4B2M3B7D

109

110

Pemenue 3amau Ppa3INIHbIX
THUIIOB

Pemenue 3amau Ppa3INIHbIX
THUIIOB

https://m.edsoo.ru/ESO2D5U6T

https://m.edsoo.ru/ESO2D5U6T

111

Kpemnuit: HaxoxaeHue B
PUPOJIE, CIOCOOBI MOTYUEHHUS,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

112

Kpemnuit: HaxoxaeHue B
PUPOJIE, CIOCOOBI MOTYYEHHUS,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

113

114

Oxkcun kpemuus(1V), kpemHueBas
KHCJI0Ta, CUJIUKAThI
Oxkcua kpemuusi(IV), kpemuueBas
KHCJI0TA, CUJINKAThI

https://m.eds00.ru/G1Y3D7Q9L

https://m.eds00.ru/G1Y3D7Q9L



https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/G1Y3D7Q9L

115

[IpuMeHeHne KpeMHUs U €ro
coequHenuii. CTekIo, ero
MOJTy4Y€HHE, BUJIBI CTEKIIA

https://m.edsoo.ru/EREOVOQ8H

116

117

118

Pewenue 3ana4d pa3nuyHbIxX
TUIIOB

Cucremarusanus 1 00001eHe
sgaguii no teMe "Hemeramninr"

KoHTpoinbHas pabora 1o Teme
"HemeTamis!"

https://m.edsoo.ru/B8S614T61

https://m.edsoo.ru/O1M50704P

https://m.edsoo.ru/B6H3W6P4F

119

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThl, KOPPEKLIUS
OmMoOoK

https://m.edsoo.ru/V2U1S7Q0K

120

[TonoxeHue MeTaIoB B
[Iepnoanueckoii cucreme
XUMHWYCCKUX OJICMCHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

https://m.edsoo.ru/Q6G6I13M2H

121

ITonoxenne MeTaJlIOB B
Ilepronnueckoit cucreme
XUMHUYCCKUX 3JICMCHTOB.
OcobeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOUEK aTOMOB
METaJI0B

https://m.edsoo.ru/Q6G6I3M2H

122

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [Ipumenenne
METAJUIOB B OBITY U TEXHUKE

https://m.edsoo.ru/W6R4E0G2Y



https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
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OO6mue ¢puznueckre CBOMCTBa
MeTaioB. [Ipumenenue 1
METAJIJIOB B OBITY M TEXHUKE

https://m.edsoo.ru/W6R4E0G2Y

124

125

126

CnnaBel MetaioB. Kopposus
METaJIJIOB

Cnnasel MetaiioB. Kopposust
METaJIJIOB

Pemenue 3amau Ppa3INIHbIX
THUIIOB

https://m.edso0o.ru/Y600U9Q6]

https://m.edsoo.ru/Y600U9Q6J

https://m.edsoo.ru/F5Q3U1T7C

127

DNEKTPOXUMHUUECKUH psifl
HanpspKeHui MetawioB. Oomrue 1
CIOCOOBI MOTYYECHUS] METAJIJIOB

https://m.edsoo.ru/DOK6S0G5Z

128

129

DIIEKTPOXUMUYECKUN P
HanpspKeHui MetawioB. Oomrue 1
CIOCOOBI MOTYYECHUS] METAJIJIOB

OO11ast XapakTepUCTHKA
MeTaioB [A-rpynmsl
[Teproarueckoi cuCTEMBbI
XUMHYECKHX Ar1eMeHTOB. Hartpuii
U KaJuii: noinydyeHue, Gpuznyeckue
1 XUMHYECKHE CBOMCTBA,
PUMEHEHHE IPOCTHIX BEIIECTB U
HUX COeIUHEHUU

https://m.edsoo.ru/DOK6S0G5Z

https://m.edsoo.ru/HOP9F 114Q

130

OO6mas xapakTepuCcTHKa
MeTayioB [A-rpynmbl
[Tepuoanyueckoit cuCTEMbI
XUMHYECKHX A1eMeHTOB. Hatpuii
U KaJIWi: monydeHue, Gpu3ndeckue
Y XUMHUYECKUE CBOMCTBA,

https://m.edsoo.ru/HOP9F 114Q



https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/H0P9F1I4Q

MIPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

131

132

133

134

OO0mast xapaKTepUCTHKA
MmeTainoB [IA-rpynmel
[lepronnueckoit cucTeMsl
XMMHYECKHUX JIEMEHTOB. Maruui
Y KAJIBLIU: TTOJTy4YEHUE,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHEHUM

OO61as xapakTepuCcTHKa
MetauioB [IA-rpynmnsl
[Teproanueckoi cuCTEMBbI
XMMHYECKHX 3JIEMEHTOB. Maruui
Y KaJbLW: IOJIy4ECHHE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEIIECTB ¥ UX COCINMHEHNH

JKEcTKOCTh BOIBI M CIOCOORI €€
yCTpaHEHUs!
JKécTkocTh BOABI M CIOCOOBI €€
yCTpaHEHUs!

https://m.edsoo.ru/V3Y1V9X1Q

https://m.edsoo.ru/V3Y1V9X1Q

https://m.edsoo.ru/I3C8S1B4S

https://m.edsoo.ru/I3C8S1B4S

135

136

AIOMUHUI: TIOTy4YEHHE,

buznyecKkue 1 XuMHUYECKHe 1
CBOMCTBA, TPUMEHEHHE

AIOMUHUI: TIOTy4YEHHE,

buznyecKkue 1 XuMUYECKHe 1
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/E7V3IMOA9C

https://m.edsoo.ru/E7V3MO0A9C



https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/E7V3M0A9C

137

AmdoTepHbIe CBOICTBA OKCHA U
THIPOKCH/A AITIOMUHHS,
THIPOKCOKOMIUIEKCHI ATFOMUHNS,
UX TIPUMEHCHUE

https://m.edsoo.ru/D7F6B3T1W

138

AmdoTepHble CBOICTBA OKCHIA U
THJIPOKCHUA ATFOMHUHUS,
THIPOKCOKOMIUIEKCHI AIFOMUHNS,
UX TIPUMEHECHUE

https://m.edsoo.ru/D7F6B3T1W

139

140

141

Pemenne 3ana4 pa3nudHbIxX
TUIIOB

Pemenue 3amau Ppa3INIHbIX
THUIIOB

[TpakTuueckast paborta No 7.
Pemienne skcnepuMeHTAIbHBIX
3a7a4 o temMe "MeTasuibl
[JIaBHBIX noarpynm"

https://m.edsoo.ru/S1Z1C6E6C

https://m.edsoo.ru/S1Z1C6E6C

https://m.edsoo.ru/UOTSWOT8W

142

OO61as xapakTepucTHKa
METaJUIOB MOOOYHBIX MOATPYIIT
(B-rpynmn) Ileprnoanueckoit
CHCTEMBbl XMMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

143

OO61as xapakTepuCcTHKa
METAJIJIOB MOOOYHBIX MOATPYIII
(B-rpynmn) Ileprnoanueckoit
CHCTEMBbl XMMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

144

duznueckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COG,I[I/IH6HI/II71, X IPpUMCHCHUC

https://m.edsoo.ru/PSM6C0Z2L



https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L

145

duznueckre 1 XUMUYECKUE
CBOICTBa XpoMa H €ro
COCJIMHEHUH, UX TPUMEHECHHE

https://m.edsoo.ru/PSM6C0Z2L

146

Bakueimue coequHeHN
Mapranua. [lepmanranar kanus,
€T'0 OKUCJIUTEIbHBIC CBOMCTBA

https://m.edsoo.ru/GO9V6U6WTK

147

148

149

150

Baxxueiinme coenuHeHNUA
Mapranua. [lepmanranar kanus,
€T0 OKHCJINTEIbHBIE CBOUCTBA

dusnyeckrue U XUMUYECKHE
CBOIICTBA JKeJIe3a U €ro
coenunenuil. [lonyyenue u
MIPUMEHEHHUE CIIJIaBOB XKeJe3a

Pu3nyecKue 1 XUMUYECKHE
CBOICTBa kKeJe3a U ero
coenuHenuil. [lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a
dusnueckue 1 XUMUIECKUE

CBOIMCTBA MEIU U €€ COSANHECHHU,
UX IPUMEHEHUE

https://m.edsoo.ru/GO9V6U6 W 7K

https://m.edsoo.ru/WIN7H8X3L

https://m.edsoo.ru/WIN7H8X3L

https://m.edsoo.ru/A206Y417X

151

duznueckre 1 XUMHUYECKHE
CBOMCTBA ITMHKA U €r0
COEIMHEHUH, X IIPUMEHEHHUE.
I'mapoxcokoMIIEKCHl IMHKA

https://m.edsoo.ru/X6E7T0B0Q

152

[TpakTiueckast pabora Ne 8.
Pemenne skciepuMeHTaTBHBIX
3a7a4 oo teMe "MeTtaisl
no0OYHBIX oArpymm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F
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Pewenue 3ana4d pa3nu4yHbIxX
THUIIOB

https://m.edsoo.ru/K9E4A6X1K

154

155

156

O00011IcHIE U CHCTEMATHU3AIINS
W3YYCHHOTO MaTepuaa o TeMe
"Meramibl"

KoHnTtponbHas pabota 1o teme
"Meramnb!"

AHanu3 pe3yabTaToB

KOHTPOJIBHON pa0bOThI, KOPPEKIIHS
ommnboK

https://m.edsoo.ru/L9T6K7H6J]

https://m.edsoo.ru/F7K8J0Z0D

https://m.edsoo.ru/V3S3F1T7X

157

Ponb xumun B obecieuenuun
YCTOMYHMBOIO Pa3BUTHUSA
yenosedecTsa. [lonsarue o
HAy4YHBIX METOJAaX UCCIIECIOBaHU
BELICCTB

https://m.edsoo.ru/X8S9I3VIH

158

Ponb xumun B obecieueHuun
YCTOMYHUBOTO pPa3BUTHUSA
yenoseuecTBa. [Ionarue o
Hay4HBIX METOJaX UCCIIEIOBAHUS
BEIIECTB

https://m.edsoo.ru/X8S9I3VIH

159

Hayunble npuHIuIsI
OpraHMu3aIli XUMHUYECKOTO
pou3BOJCTBA. [[pombllIEHHBIE
CHOCOOBI MOTYYEHUsI BXKHEHIIINX
BEIIECTB

https://m.edsoo.ru/SO0Y7D1H7S

160

Hayunsle npuHIHAIIBL
OpraHu3ay XUMHYECKOTO
pou3BoACTBa. IIpoMbliIeHHBIE

https://m.edsoo.ru/S0Y7D1H7S



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/S0Y7D1H7S

CIIOCOOBI TIOTYUYEHUS BAXKHEUIITIX
BEIIECTB

161

162

163

XUMHUYECKOE 3arpsiI3HEHUE
OKPYXKaKOIIE CpeIbl U €ro
IIOCJIEICTBUS
XHUMHUYECKOE 3arps3HEHUE
OKpPY’KaOIIEeH Cpeibl U €ro
IIOCJIEICTBUS

XuMus U 300POBLC YCIIOBCKA.
.HeKapCTBeHHBIe cpeacrBa

https://m.edsoo.ru/Y1Z8P4E2H

https://m.edsoo.ru/Y1Z8P4E2H

https://m.edsoo.ru/POY9R3L2J

164

Xumus numu. Poinb XxuMuu B
o0ecrieueHnu MUIEBOI
0€30I1aCHOCTH

https://m.edsoo.ru/T6S4G1V5U

165

166

Kocmerndeckue u mapgromepHbie
cpeactsa. beiToBas XxuMus

Kocmernueckue u napdromepHbie
cpencrsa. beitoBas xumns

https://m.edsoo.ru/C7TN6YIKS5K

https://m.edsoo.ru/C7TN6YIKS5K

167

XHUMHS B CTPOUTEIIBCTBE.
Baxneimue cTpouTenbHbIE U
KOHCTPYKILMOHHBIE MATEPUAIBI

https://m.edsoo.ru/C4Y4WI1R9OW

168

XHUMHS B CEJTHLCKOM XO3SIUCTBE.
Oprannydeckue 1 MUHEPAIbHbBIC
yaoOpeHus

https://m.edsoo.ru/X0D2Q6M8B

169

170

XUMHSA B CETBCKOM XO3SIMCTBE.
Opranndeckre 1 MUHEPAbHBIC
yaoOpeHus

CucremMaru3anus 1 00001IeHNE
3HAHUM I10 TeMe

https://m.edsoo.ru/X0D2Q6M8&B

https://m.eds0o0.ru/O003L3IW9S



https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S

OBIIEE KOJIMYECTBO YACOB I10

1
I[TPOTPAMME 70






ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Koxa

NpoBePsSIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIOYaAcCT:

OCHOBOIIOJIATAIOLINE TOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
9JIEKTPOHHass 000JI04YKa aroma, S-, p-, d-3JEKTPOHHBIE OpPOUTAIH
aTOMOB, OCHOBHOE U BO30Yy>KJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKUCIICHHUS,
XUMHYECKas CBs3b (G- M T-CBSA3b, KpaTHbIE CBSA3M), TMOpUIM3aLMS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYECKas peméTka, MOJb, MOJISpHAs
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIOTHAPATHI, YTIEPOIHbIN
CKeleT, (QyHKIMOHAIbHAS TIpyMIa, pajuKal, U30MEpbl, CTPYKTypHas
dopmyina, wu3zomepuss  (CTpyKTypHas, Treomerpuyeckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTHYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBI,
KHCJIOPOJI- U a30TCO/IeprKalllie COeTMHEHMsI, ONOIOTUYECKN aKTHBHbIE
BellecTBa (YIrJIeBOJIbL, JKUPBI, OEKH), MOHOMED, OJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUINBIl XMMHMYECKUX PEAKIUNl (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- MU SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAUCCOLMAlMsl,  CTENEeHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHUYECKHX
BemectB A.M. bytnepoBa, Teopust 3IEKTPOTUTUUECKON THUCCOLUALINH,
[lepuonnueckuii 3akon [[.11. MeneneeBa, 3akOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU

BCIIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIIPHOM YPOBHSAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTMUECKUe CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HUCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
oOu1re HayyHble IPUHIUIBI XUMHUYECKOIO IPOU3BOJICTBA (Ha IpUMEpE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUI BBISBIIATH:

2.1

2.2

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITUH,
OPUMEHATh COOTBETCTBYIOIME IMOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEILIECTB M UX IPEBpaILCHHH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U MPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /il 001ee 0CO3HAaHHOIO MOHUMAHUS U OOBbSACHEHUS

CYHIHOCTH MAaTCpraJIbHOIO CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

3.2

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XMMHUHU U TPUBUAIBHBIC HAa3BAHUSA
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHu4eCcKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHuv4cCKrUE BCIIECCTBA, CaAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 Pa3MYHBIM MpPU3HAKaM (YMCIY M COCTaBY PEarupyroliuX BEIIEeCTB,
TerioBoMy 3(dexTy peakuuM, H3MEHEHUIO CTeleHed OKUCICHUS
AIIEMEHTOB, 00PaTUMOCTH peaKIMy, yYaCTUIO KaTaln3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIEMEeHTOB | — 4 mepuonos llepuonnueckoil cucTemsl




JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ysl OHATHUS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISTh YPAaBHCHUS XUMHUYCCKUX
pEaKImii ¥ paCKpbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peaximii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUil pPa3IHMYHBIX THIIOB; TOJHBIE M COKpAIIEHHBIC
yYpaBHEHHsI PEaKIUid HMOHHOTO OOMEHa, YYHTBHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPaX XapakTep 3aBUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBAJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIUSHUS aTOMOB U
Pyl aToMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEM peanu3anuu

Pa3INYHBIX MEXAaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XAapPaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIMMHA

DKCIIEPUMEHTAMMU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTaB U Ba)kHeHIIne
CBOMCTBA BEILECTB, IPUHAIICKANUX K ONPEACIIEHHBIM KilaccaM |
rpymnnamM COeAMHEHUH (MpOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, alTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yYMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpeneNEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/IA MPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpMYJIBI BEllecTBa

11

Bilanenue cucteMoi 3HaHUN O METOJAaX HAy4HOI'O IO3HAHMS SIBICHUI
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBICHUH, MIMEIOIINX MECTO B
IPUPOJIE, IPAKTUUECKOMN NEATENbHOCTH 4Y€JIOBEKa U B ITOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB MJISI HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYE€HHE M M3YYCHHE CBONCTB HEOPTaHHMYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIC pPEAKIUU YTIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPKALIMX OPTraHNYECKUX BEILECTB,
peleHre  HKCHEPUMEHTAJbHBIX  3aJad [0  paclo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHueM; (GOPMYIHPOBAThH LETU MCCIIEOBAHUS; TPEACTaBIATh
B pa3NU4yHON (opMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIEIE€HANPaBICHHbIA MOUCK
XUMHYECKOW HHGPOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (HayuyHas H
y4eOHO-Hay4Hasl JTUTepaTypa, CPeACTBAa MAacCOBOW MH(OpMAlUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XUMHUYECKYIO
uHpOpMaIMIO, NepepadaTeiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh YMEHHS MPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaTh  OMACHOCTh  BO3JACUCTBHS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BCIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid npenenLHoﬁ

IIOHYCTPIMOP’I KOHIOCHTpAlU, W TMOSACHATbL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOZIE€b CTpOEHUs aroma. Pacnpenenenue
JJIEKTPOHOB 110 HHEPreTHYecKuM YpoBHAM. Kitaccupukamuss XuMHUECKUX
a5eMeHTOB. OCOOCHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30Y>KAEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTtHsble QJICKTPOHBI

1.2

[lepuognueckas cucrtema xumudeckux odnemeHtoB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB DJJEMEHTOB M HX COCJAMHEHUHU I10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGI[HHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYISpHbIE B3aUMOJEHCTBHUS.
BemectBa  MOJNEKYJADHOIO M HEMOJIEKYISPHOIO  CTpOCHHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuyeckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEHHS

1.8

1.9

1.10

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOIIUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUIbHbIE U cladble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanusa. HacelenHsie u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

23

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHHSI METAJIJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TaJOTEHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOJHBIX COEAMHEHUI )

24

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentndukanus HeOpranndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE MOJOXEHUSI TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKUX
coenquHeHuil A.M. byTiepoBa. YIiiepoJHBIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpaTtHocTh XUMHUYECKOH CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus MoJekyi. ['omonoru. ['omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW  rpynme. OpHeHTauuOHHbIE  APQPEKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenue o knaccudukanMy OpraHuyeckux BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COENMHEHUN (CUCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MPUCOEAMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyy. IIpoMblnuieHHble M 1a00OpaTOpHblE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHKe, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MONTy4EeHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOI'O IUIAMEHU JUIsl CBapKU U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelIeHUs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue GeH3zona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C HAaTpUEM KaK CHoco0 yCTaHOBJEHMSI  HaJUYMs
THJIPOKCOTPYIIBI, C  TaJOreHOBOJOPOJAaMM  Kak CHoco0  IMOJy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJEKYJsApHas Jaeruapartauus. Peaxnus
ropenus. [lomydenue sTaHOna: peakuus OpOKEHHs TJIFOKO3bI, THApaTaIMs
STWJIEHA. OTUJICHIJIMKOJIb M TIJIMUEPUH KaK MpPEICTaBUTENIN MPEIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsiHOro
3epkainay, B3aumozeiictaue ¢ rugpokcuom Meau (II). Ilomyuenune npeaenpHbIxX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTBI. XUMHYECKHE CBOMCTBA MPENETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AQJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJy4YeHUsI CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(UPOB B
NUIeBo u nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpBI Kak CIOXHBIE 3(UpPbI
[NIMLIEPUHA M BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbUIEHHE, )XKHPOB Kak CIOC00




MPOMBINIJICHHOTO TIOMyYeHUs! COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAaKUMH C Y4YacCTHEM CIIMPTOBBIX U
aJbJIETUIHOM TPYII U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaronie M HEBOCCTAaHABJIMBAIOLIME AMcaxapuibl. ['maposns
nucaxapunos. [lonucaxapuasl: kpaxmall, HUKoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmalla, TJMKOT€Ha M LeJUIono3bl. Pu3nueckue CBOWCTBA Kpaxmalla U
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOIN3, TOJIyYEeHUE
a¢upoB memnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydyeHMe aMuHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyroniie Oenku. XHUMHUYECKue
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallts, KayeCTBEHHbIE (IIBETHBIE) pEaKLIUU

Ha OelKu

CrpoeHne M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHHUsI MOJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

Wnentudukanus opraHuuecKux coeAMHeHNU. Pemienne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha pACIIO3HABAHUEC OPTaHNUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXy KJIACCAMHU OPraHUYECKUX COEIUHEHUN

XuMus U KU3Hb

XuMus B ToOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOi pabOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAlolIeW Cpelbl U €ro

nocienctsus. Oxpana rugpocdepbl, MOYBbl, aTMOChephl, (IOpbl U (hayHbI OT




XUMHUYEeCcKoro 3arps3HeHus. Ilpobirema OTX0MOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metayuryprus. CTexkino M CWIMKAarHas — IPOMBIIUICHHOCT.
[IpombiieHHas  opranudeckas xumus. CbeIpb€ i1 OPraHUYECKOU
IIPOMBIIIJIEHHOCTH

5 Tunel pacy€THBIX 33124
51 Pacuérsl macchl BemecTBa i 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
" BeIIeCTBA, MACCE MM 0OBEMY OJHOTO H3 YUACTBYIOIIMX B PEAKIINH BEIIECTB

52 Pacuérsr TermoBoro 3¢ dexra peakuuu

53 Pacuérbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEaKLUIX

54 Pacuérsl maccsl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, ECIIH

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérbl MmaccoBoi miin 00bEMHOMN 10U BBIX0/1a IPOAYKTA PEAKIIUU OT
" TEOpETHUECKH BO3MOXKHOIO
Pacuérel macchl (00BbEMa, KOJIMYECTBA BELIECTBA) MPOIYKTa PEAKIIUHU, ECIH
5.6 0HO U3 BEIECTB JJaHO B BHJIE PACTBOPA C ONpPECIEHHON MacCOBOM noeit
PacTBOPEHHOTO BEWIECTBA
57 Pacuérsl ¢ ucnonb30BaHUEM MTOHATHI «MaccoBast 10JIs1», «MOJIIpHast
" KOHIIGHTPALHS», «PACTBOPUMOCTH
Haxoxnaenue MonekynsipHON (popMyJibl OPraHU4ECKOI0 BEIIECTBA 10 €T0
5.8 IUIOTHOCTH U MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIHX B €r0 COCTaB, HIIH MO

IPOAYKTaM CrOpaHus




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 10 xmace/ 'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Aktinonepnoe obmectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.

Meroanueckoe nocodue st yuutens / Kasepuna A. A., [Tuuyruna I'.B.;
nox pea.l’. B. [Inuyrunoii. M. : ®I'bHY «HCTUTYT cTpaTteruu pa3BuTus
obpazoBanus PAOy, 2022 81 c.: u.

ISBN 978-5-6049293-5-3

2. T'abpuensn, O. C. Xumus 10-11 knacc. ba3zoBblit ypoBeHb. MeToanueckoe
nocooue.

3. Peanuzanus tpedoBanuit ®I'OC 0ocHOBHOTO 00111€T0 00pa30BaHUA :
MeToaudeckoe nocooue st yuurens. — M. : ®I'BHY «ucTutyT crpateruu
pasButHs oopazoBanus PAOy, 2022. — 97 c.: umn.

4. IlpenogaBaHue €CTECTBEHHO-HAYYHBIX TPEIMETOB B YCIOBHUSIX OOHOBJICHHUS
cojiepkaHus o01ero ooOpazoBaHus : MeToiuueckoe nocooue. — M. : ®I'bHY

«MHCcTUTYT cTparteruu pa3sutus oopazoBanus PAOy», 2021. — 184 c.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://drofa
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf
https://myschool.edu.ru/

https://m.edsoo.ru/00ae3f50

https://resh.edu.ru

https://uchebnik.mos.ru

http://all-met.narod.ru

http://www.xumuk.ru
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet
himii/elektronnye-obrazovatelnye-resursy 4/elektronnye-obrazovatelnye

resursy-po-himii-8-klass-oblako-zn/?ysclid=mOr7esqeep737216380
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