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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roga» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOrO O0Oy4YeHMs, MPU3BAHO OOeCHeuYuTh 00111e00pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUsS M TPEOOBaHUW K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHHsI, BOCITUTAHUS U PA3BUTHUSI 00YUAIOIINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPHUMEPHOE pacHpeleieHUe YYeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHsI NIpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKXe C y4ETOM OCHOBHBIX BHUOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a Tpelae’daMH YCTAaHOBJIEHHOW MPOTrpaMMON 1O  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTHs O0ydaroluxcs, Ha (OPMHUPOBAHUE y HHUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEUN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeEHHOE TEOPETHUYECKOE JIOMOJHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJWHEHUU HAa OCHOBE PACIIMPEHHUs U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl ~ XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUIECKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBIeHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOImei cucteme
MPEIMETHBIX 3HAHWM) OKA3bIBAIOT BIMUSHHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM CJy4yae akIeHT OyJeT clelaH Ha OOIIHOCTb
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMHUU M B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



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

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpPYy, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIy’)KAT OCHOBOW Ui W3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS35X C yUeOHBIMU IIPEIMETaMHU.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHU Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUNA: O MaTepPUATILHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SIHEPreTUYECKON M MUILEBOW OE€30MacCHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPELIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIDHOM, O  TEPMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;



dbopmupoBaHue y oOy4arommxcs OCO3HAaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MW W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIICHKU C MO3UIIMI KOJIOTHYECKON 0€30MacCHOCTH MOCIIECTBUN
OBITOBOM M TPOU3BOACTBEHHON JIE€ATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIIOIb30BAaHUEM U  IepepabOTKOH
BEILECTB;

yrayOneHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOAUMBIX JUIsl MPUOOpPETEeHUsI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCETHEBHOM KU3HHU.

B mnnaHe peanu3anuu TMEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUIMNA TETOCTHOM CHUCTEMBI CpETHEro oOmiero o0pa3oBaHUs NpPU U3YYCHUHU
npeaMera «XuMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUN B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MpodheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OIMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN AEITESIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero obpazoBanusi, cocrabiser 306 waco: B 10 kimacce —
136 uacoB (4 uyaca B Hezemo), B 11 kimacce — 170 wacos (5 wacoB B Hepelno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOXHOCTM aToma YIriepoaa. XHUMHUYECKas CBA3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHUs KOBAJIGHTHOH CBsI3W (OOMEHHBIN M JOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOWTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COENMHEHUH. MoneKkyaspHble U  CTPYKTYypHbIE  (HOPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buabl u3oMepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

Oco0eHHOCTH M KiacCU(PUKAIMS OpraHudYecKux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALEHUIO OPraHWYECKHX BELIECTB IPH HarpeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AllKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aMEICHHMS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKIoankaHoB. CHocoObl MOMyYeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTPyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBAa AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHUS] U TPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMPSKEHHBIX JUEHOB. CroCOOBI MOJIy4€eHUs U TPUMEHEHUE aJIKaIuEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XYWMHUYECKME  CBOMCTBA:  pEakUMM  NPUCOCAWHEHUSA,  JUMEpU3alUu U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yrieBoaopoasl (apeHsl). ['omonmoruueckuit psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKaJle, PEAKUWHA NPUCOEAUHEHHUs, OKHCIECHHE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CrocoObl NOJTydYeHHs U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEepPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaIUTU4YeCKui), pUMOPMUHT, MHPOJIHU3.
[IpoaykTel nmepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyNNy, IMAHOTPYIIIY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
rajoreHNpPOU3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U MPU CHUHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
n3ydeHue (pU3NIECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YEHHUE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJutekiusaMu «Hedpte» u «Yromwy, ¢
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W 3TaHo’da). ['oMonormueckuid psia, oOwmas ¢opmyna, H30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3ME PEaKIUiA HYKICOPUIHHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakiuu Ha (eHos. TOkCHUYHOCTH (PeHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3UUECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OAHOOCHOBHBIE MTPEAEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPIKALIUX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapunbl). MoHOcaxapuabl: TIIIOKO3a, (PpykTo3a, rajmiakros3a, pubosa,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEAECATEIBHOCTH OpraHu3Ma. /ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0103bl.  PU3MUYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTANIbHbIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHHpPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
anupaTUYecKue M apoMaTHYECKHE; TIEPBHYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHCIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
IOJly4YEeHUsT U TNpUMEHeHHe anudaTudyeckux amuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCUHEHMM, peakuusi MOJMKOHICHCAlUd, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

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

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepKallue ~ OpraHuyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

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

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

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KEeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adady 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
IPOAYKTOB CrOpaHMs, IO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

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



dboTtocuHTE3, nbIXaHWE, OENTKW, YIJIEBOIBI, JKHPHI, HYKJICHMHOBBIC KHCIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

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

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepmoanyeckas cucTeMa XMMHYECKHAX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB MO TpynmaM MW NOEpuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTHUs U JJUHA CBI3U. [0S pHOCTD, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

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

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

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W NpPEeBpalleHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE ¥ reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEHUE TNEPOKCUAA BOJOPOJAa B TMPHUCYTCTBHUM KaTald3aTopa, MOJEIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKONW pEaKIMU M TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOAbl. BaxHelmme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
Kkuciopoga. Ouznyeckue U XMMHUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHM. A30THBIC yI00pEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B - NpUpoAe. AJUIOTPONHbIE  MOAU(PHUKALUY.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeUIecTB, 00pa30BaHHBIX YTJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKO0, ero NoJy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMUYECKUN Psifl  HanpspkeHud  MerauioB.  OOmme  crnocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 2dyieMeHToB. Harpuii u kamwmii: mnomydenue, ¢Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, INPHUMEHEHUE IPOCTHIX BEIIECTB M WX COCOUHEHHM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHuid. AmdorepHbie CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucTHKa MeETauioB 1No0o4HbIX moarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

Pu3nuecKnue U XUMUYECKHE CBOWCTBA JK€Jie3a M €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIC, H3Y4YEHUE KOJUICKIMU «MeTaluibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeJI104Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTtasibl TJIaBHBIX TOATPYIID, «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIIINX BEMIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg U 300poBbe 4enoBeka. JlekapcTBennewlie cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmernueckne u mnapdromepHbsie cpeicTBa. beitoBas xumwms. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHS B CEIBCKOM X03sicTBe. OpraHnvecKkrue 1 MUHEPAIbHBIC yI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO, KepaMUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIHUM, €CIM OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakiuu, eciau OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OINpeeaEHHOU
MacCcoBOM JoJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM UM MOJISIPHOM
KOHIICHTpAI[MM BEIIIECTBA B pacTBOpe, JOJM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHW4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK W TIOHITHH, MMPUHATHIX B OTIACITHHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJ)Ib, MOJICJIMPOBAHHUE.

®dusnka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIBbHBIN Ta3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHs, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcehl.

TexHOMOTHS: XUMHUYECKas] TPOMBIILICHHOCTh, METAJLUTypTHUs, CTPOUTCIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, OJJICKTPOHHAsd
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM IIOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIEICHUI0; HATMYME MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMUsS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEIILHOW U TMPAKTUYECKON JI€SITEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

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

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TCOPUU M TPAKTUUCCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUH M TMOCIEAYIOUIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUsI LIEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWI HMHIWBHAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM NPAaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuidl pa3InvyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TpyJla U pe3ysbTataM TPyAOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHus] 00 OKpPYKaroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUALHOM KYJIbTYPbl, B PEIICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NeTENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

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



METAINIPEJMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4COHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU I KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — MpU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XWMHUYECKHX
peakuuit;

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

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAaOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

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

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaJI0ra W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MIIM COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOJTHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUM B Pa3IMYHbIX yUEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKENET, (PYHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), H30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHUMAaHHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH; MPEICTaBICHUSA
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(akToNIOTHYECKUEe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBSA3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS MU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
ANIEKTPOHHOIO OajlaHca ATUX peaklMii, peakuuii HMOHHOrOo OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBAThH MPUHAJICKHOCTh M3yUYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKCHOB, aJIKAJIMCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXKIAY HHUMH  YpaBHCHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJICHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XUMUYECKOU
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIy4eHHE M HM3yUYEHUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHOro oOpamieHusi ¢ BEUIeCTBaMU M J1a0OpaTOpHBIM OOOpPYAOBaHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0IaTh MpPaBHJIa KOJIOTMYECKH LIeIecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc noka3zaresns [T1K;

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B PAa3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOImas u HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEUIEHUHU MPOOJIEM SKOJOTHMYECKON, PHEPreTUUeCKON M IHIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasl PeIIETKA, XUMHUYECKas peakius, pPacTBOpP, AJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpUS AJIEKTPOIUTHUYECKONU IHUCCOLUAINHU, TEPUOANYCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITIOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTNMCAaHUU HEOPTraHUYECKHUX BEIIESCTB U WX MPEBPaICHUM;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTNPEAEISATh BAICHTHOCTh M CTEMEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THIA KPUCTAIMYECKONW pEHIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEeKTy peakuuu, U3MEHEHHUIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBHIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIAcCOB,  IOATBEP>KIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBIACHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHS HEOPraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NpPUPOAbl — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
OKCIIEPUMEHT (PEabHBI U MBICIICHHBIN ), UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUSI BBISBJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHSTUSAMHU WU TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHATUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHLIEHTPALIUS;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHON CTEMEeHbI0 JUCCOLMAalUU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YUCHUE BIIHSHHUS
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOHW  pEakluu, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pas3nu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSIMH I10 BBITIOJIHEHUIO JTA0OPATOPHBIX XHWMHYECKHUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHW3MBbl ONMPEIACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPpUTHYECKH
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

https://m.edso0.ru/962BYGF10

3.3 VYraeBobl 11 1

Wroro no pazueny 55

Pasnen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus
https://m.edsoo.ru/K8B3H5PS1

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 13 1 2
Hroro mo pazneny 13

Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 9 1 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O0 136 3 6

[NPOT'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4yacoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii
I1
1.1 SAROH 1 LICPHOMTHCORA CHCTOMA 17 https://m.edso0.ru/R39EAGJIPC
XUMHUYECKUX 31eMeHToB /1. 1.
MenneneeBa
.M 0
1.2 Crpoettne petiectsa. Mioroobpasite 18 1 https://m.edsoo.ru/W4FD2VJF8
BEILECTB
1.3 XUMHYECKUE PEAKIIUU 32 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 67
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmerainmnsl 53 https://m.eds00.ru/SNCC2YQRJ
2.2 Meransl 36 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 89
Pazgen 3. Xumus u :Ku3Hb
M . X
3.1 CTOART MOSHAMIA B XHMII. AHMILLH 14 https://m.eds00.ru/2Q4016NXK
KU3Hb
Uroro no pazgeny 14
OBUIEE KOJIMYECTBO YACOB I10
- 170 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IpeJICTaBICHUE O MHOI000pa3uu
OpPraHUYECKUX COETUHEHUM

https://m.edsoo0.ru/48G4H34K4

DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30Y)XIEHHOE COCTOSHHS).
BanenTHbIle BO3MOXKHOCTH aTOMa

yriepozaa

https://m.eds00.ru/ODI6 T8LIR

DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHBIE BO3MOXKHOCTH aToOMa

yriepozaa

https://m.eds00.ru/ODI6T8LIR

XuMuyeckas CBs3b B
OPraHUYECKHX COCTUHEHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUsI OPraHUYECKUX
coennHenuit A. M. byrneposa

Teopust cTpoeHUs OPraHUuYECKUX

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/MIAFQ4PQO



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/MIAFQ4PQO

coenuHeHuil A. M. byrneposa

Bunber nzomepun: cTpyKTypHas,
IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX

https://m.edsoo.ru/GN3QZ8AHX

7
COEIUHEHUI
IIpencrapienue o
KaccupuKanmm 1 https://m.edsoo.ru/P6AQNOU22
8 CHCTEMaTHYECKass HOMEHKIIATypa
(IUPAC) opraHn4eckux BEIICCTB
Ko N
9 aCCH(bHKaLEm Peau B https://m.edsoo.ru/M5DJYMP9M
OpPraHMYeCKON XMMUH
Kot N
10 accupuiailisl peakimii B hitps://m.eds00.ru/M5DIYMPIM
OpPraHMYeCKON XMMUH
C 0600
11 HCTeE/IaTmaHM 11 obodIHeHIe https://m.edsoo.ru/SKOA3EB67
3HAHUU I10 TEMC
C 000
12 I/ICTevMaTI/ISaI_II/Iﬂ 11 0DODICHHIE https://m.edsoo.ru/SKOA3EB67
3HAHUH 0 TEME
AJKaHbl: TOMOJIOTHYECKHUH psif,
obmias popmyIa, HOMEHKIaTypa
Y U30MEPUS, IIEKTPOHHOE U https://m.edsoo.ru/8HWFWZ174
13 POCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYT
(0]
14 1/13vnqec1<ne 1 XAMITACCKHC https://m.edso0.ru/GV8LNQJ3X
CBOMCTBA aJIKaHOB
(0]
15 VIBHHACCIHE 1 XHMITHCCKHE https://m.eds00.ru/GVBLNQJI3X
CBOMCTBA aJIKAHOB
16

Haxoxnenue ajikaHoB B

https://m.edsoo.ru/AB2ZKXXIZ



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ

npupoae. CriocoOsI oTydeHus: 1
NPUMEHEHHE aJTKaHOB

17

18

19

20

Haxoxnenue ajikaHoB B
npupoe. CriocoOsI moTydeHus: 1
MIPUMEHEHUE AIKAaHOB

[uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH CTPOEHHUS U
XUMHYECKHUX CBONCTB, CIIOCOOBI
MOJTyYCHUS ¥ TIPUMEHEHHUE

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH CTPOEHHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM
(bopMyJITBI OPraHUYECKOTO
BEIIECTBA IT0 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOSIIUX B
ero cocraB. CucTemMaTu3anusa u
000011IeHNE 3HAHU 10 TEME

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK

21

Pemenune pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJITBI OPTaHUYECKOTO
BEIIECTBA IT0 MACCOBBIM JIOJISIM
aTOMOB 3JIEMCHTOB, BXO/ISAIINX B
ero cocraB. CucreMaru3anus 1
000011ICHIE 3HAHUM 110 TEME

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/ED66JALEK

22

23

AJKEHBI: TOMOJIOTHYECKHHA Psij,
obmas popmyiia, HOMEHKIIATYpA,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekyn. CTpyKTypHasi ¥ LIKC-
TpPaHC-U30MEPHsI ATKEHOB
OuznyecKkue 1 XUMUIECKHEe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edso0.ru/NCGOE2K0J

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

24

dusnueckue 1 XUMHIECKUE
CBOIiCTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

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

25

26

CriocoObI mosryueHust 1
NPUMCHEHHE aJIKCHOB

CriocoObI nostyueHust u
NpUMEHEHHE aJIKeHOB

https://m.edsoo.ru/YS8ODCR6ZN

https://m.edsoo.ru/YS8ODCR6ZN

27

[IpakTuueckas padbora Ne 1 o
teme "[lonydyenne sTuiieHa u
M3y4YEHUE ero CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

28

Pemenue pacu€THbix 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJISIPHON
(bOopMyJITBI OPraHUYECKOTO
BEILIECTBA

https://m.edsoo.ru/XYWNMAYNA

29

ATnKanueHbl: CONPsHKEHHBIE,
U30JIMPOBaHHBIE,
KyMynupoBaHHble. OcOOEHHOCTH
JIEKTPOHHOTO CTPOCHHUS

https://m.edsoo.ru/EKDS1U5UV

30

XUMHYECKHE CBOMCTBA

https://m.eds00.ru/M356GLRBE



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE

CONPSKEHHBIX TUECHOB

31

32

33

CniocoOslI noy4eHus u
MPUMEHEHUE aJTKaIUECHOB

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popmyiia, HOMEHKIIATYpA,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (PU3MYECKHE CBOMCTBA

XHUMHUYEeCKHEe CBOMCTBA aJIKHHOB

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7AO03SUC

34

XMMHYECKHE CBOMCTBA AJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

35

36

KauecTtBeHHbIE peakuu Ha
TPOMHYIO CBSI3b

CriocoObI nostyueHust u
IIPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/45UN142UY

https://m.edso0.ru/SYL7VWAMA

37

CnocoOsl nonydeHus u
NpUMEHEHHE aJIKHHOB

https://m.edso0.ru/SYL7VWAMA

38

39

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/Q7XMPZSRF

https://m.edso0.ru/19DNOP1N8

40

ApeHbI: TOMOJIOTUYECKUH P/,
o0mas ¢popmysa, HOMEHKIATypa.
DNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyJ1 O€H30J1a U TOIYO0JIa, UX
(bu3HIeCcKre CBOMCTBA

https://m.edsoo.ru/M\VNGDLBK5D



https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

41

XUMHUYECKUE CBOWCTBA apPEHOB:
peakLMy 3aMenIeHUS

https://m.edsoo.ru/FCNHX9WY'1

42

43

44

XUMHUYECKUE CBOMCTBA apPEHOB:
peaKIu 3aMeIeHus
XUMHYECKUE CBOMCTBA apEHOB:
PEaKIMK MPUCOSANHEHUS,
OKHCJIEHHE T'OMOJIOI'0B O€H30J1a

OCco0EHHOCTH XUMHUYECKUX
CBOMCTB CTUpPOJIa

https://m.edsoo.ru/FCNHX9WY1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

45

Pemenne pac4€THbIX 33124 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyITBI OPraHUIECKOTO
BELIECTBA

https://m.eds00.ru/QFKSRGCXW

46

47

48

CnocoOsl nonydeHus u
pUMEHEHHE apeHOB

['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB
I'eneTnyeckas cBA3L MCKIY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/AIX7QM5T7F

https://m.eds00.ru/AX7QM5T7F

49

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
CucreMmaru3anus 1 0000IIeHre
3HAHUH 10 TeMe

https://m.edso0.ru/9VBZTY4PI

50

Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.
Cucremarusanus 1 00001eHne

https://m.edso0.ru/9VBZTY4PI



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/9VBZTY4PI

3HaHUH 110 TEME

51

52

[Ipuponansrii ra3. [lonmytHbie
HE(TSHbIE ra3bl

KameHHbIi yroyib 1 IPOTyKThI
ero nepepadoTKu

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

53

Hed1b 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
MPOJYKTOB MepepadboTku HehTH

https://m.eds00.ru/ORE9Y2CYG

54

55

56

57

58

I'eneTnyeckas cBA3L MCXKOY
Pa3IMYHbIMH KJIaCCaMHU
YTJIEBOAOPOIOB

['eHeTHUECKAas! CBSA3b MEXKIY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpou3BOHBIE
YTJIEBOJIOPOIOB: SIEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEeIICHUS
rajoreHa

JleWicTBue 1Ienoueh Ha
rajoreHIpPOU3BOIHbIE.
BzaumoeticTBue
JIMTaJIOreHaJKaHOB C MarHUEM U
IIMHKOM

Cucremarusanus U 00001IeHne
3HAHUH 10 pa3aeny
"Vranesonopoast"

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo0.ru/XX94BSSGR

https://m.edso0.ru/FF11CTOKA

https://m.edsoo.ru/6XBYFOLLD

59

KonTponbhas pabota no teme
"Yraesogopoer"

https://m.edsoo.ru/EJH90TT50



https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50

60

61

IIpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHM Psi,
obmas popmyina, cTpoeHue
MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa, Kiaccuduxams,
¢du3nveckre CBONCTBA

XUMHYECKHE CBOMCTBA

MpCACIbHBIX OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/ISNSKPMLB

https://m.edsoo.ru/\VHOGFCVLZ

62

XUMHYECKUE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/\VHOGFCVLZ

63

64

65

66

67

CriocoObI mosryueHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIHPTOB

[TpocTeie adupbl: HOMEHKIATYpa
U U30Mepus, 0COOCHHOCTH
(1)I/I3I/I‘I€CKI/IX U XUMHUYCCKUX
CBOMCTB

[TpocTeie adupbl: HOMEHKIATYpa
U U30Mepus, 0COOCHHOCTH
(1)I/I3I/ILIGCKI/IX U XUMHUYCCKUX
CBOMWCTB

MHOroaroMHble CIUPTHI:
STUJICHTIUKOIb U TTULEPHUH, UX
buznYecCKre 1 XUMUYIECKHE
CBOMCTBa

Crioco0bI nostyueHust u
MPUMCHCHUC MHOTI'OAaTOMHBIX

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEBG5AX

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

CIIUPTOB

68

69

70

®DeHoII: CTPOCHUE MOJICKYIIBI,
¢u3uueckue cBOMCTBA.
TokcuaHoCTh (heHonma

Xumudeckue cBoicTBa (heHoma

CriocoObI nostyueHust u
HpUMeHeHHe GeHoa

https://m.edsoo.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

71

[IpakTuueckas padora Ne 2.
Peienne skcriepuMeHTATBHBIX
3aza4 no teme "CrnupTsl U
denomnsr"

https://m.eds00.ru/SHIGNHMGK

72

73

Cucremarusanus U 00001eHne
3HAHHUHU II0 TEME

Cucremarusanus U 00001eHne
3HaHUH 110 TEME

https://m.edsoo.ru/J7BOQQOWB6

https://m.edso00.ru/J7BQOQOWDB6

74

75

AnbJeruipl U KETOHBI:
ANEKTPOHHOE CTPOEHUE
KapOOHUIHHOMN TPYIIIIHI;
TOMOJIOTHUECKHE PsIIbI, 001Ias
dbopmyna, nzomepus u
HOMEHKJIaTypa

AnbJeruapl U KETOHBI:
dbuznYecKre CBOWMCTBA; PEaKIuu
MIPUCOETNHEHUS

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

76

Peakuuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIIBJIETUI0B M KETOHOB

https://m.edso0.ru/MT7LK3HUT



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

77

Peaknuu okucieHus u
KaueCTBEHHBIC PEAKIIUU
AIIBJIETUI0B ¥ KETOHOB

https://m.edso0.ru/MT7LK3HUT

78

79

80

81

Crioco0b! moryueHust
AJIbACTUA0B U KETOHOB

OnHOOCHOBHBIE TIPE/ICIBHBIC
KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

https://m.edso0.ru/KOSEDOZNC

https://m.edsoo.ru/SAG3MM12R

https://m.edsoo.ru/88RK8HSL4

https://m.edso0.ru/88RK8HSL4

82

XUMHYECKHE CBOWCTBA
MPEACIIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/FG799CL7C

83

84

85

XHUMHUYECKUE CBOMCTBA
npeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OCoOEHHOCTH CBOICTB
MYpPaBbHHOM KHCIIOTBI.
MHuoroo6pa3ue kapOOHOBBIX
KHMCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIeTbHbBIX U
apOMaTUYECKUX KapOOHOBBIX,

https://m.edsoo.ru/FG799CL7C

https://m.edsoo0.ru/NCRPAK4ZQ

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

JTMKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KHUCIIOT

86

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/ASMOQKWR52

87

88

89

90

CriocoObl nostyueHust u
IIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKHUH psifI, 00mmas
dopmyna, u3omepus u
HOMEHKJIaTypa

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKUH psif, oOmas
dopmyna, usoMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4AC5QIMALE

https://m.edsoo.ru/4AC5QIMALE

https://m.edsoo.ru/TCIGEW2K6

91

92

93

duznueckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
pEaKIHM, Ha OTPEICIICHIE
MOJIEKYJISIPHOM (OpMYJIBI
OPraHNYEeCKOro BEIIECTBA
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

https://m.edso0.ru/TCIGEW2K6

https://m.edso0.ru/K512Q0HVD

https://m.edso0.ru/K512Q0HVD



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/K512QOHVD

peakuuu, Ha ONpeesIeHNe
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHMYECKOTO BEIIeCTBA

94

[IpakTuueckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX
3aga4 o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dPpuph!"”

https://m.eds00.ru/OGEJG1Z60Q

95

96

97

98

99

100

XKupsr: crpoenue, puznveckue u
XUMHYECKHUE CBOMCTBA
(rumposnus)

Oco0eHHOCTH CBOICTB JKHUPOB,
CoJIepXkKaIInX OCTaTKU
HEeNpeeNIbHbBIX JKUPHBIX KHCIIOT.
JKups! B ipupone

Mpbuta Kak COJM BBICILIAX
KapOOHOBBIX KHCIIOT, UX
Moroiee aevicreue. [lonstue o
CUHTETHUYECKHUX MOIOIIUX
cpenctax (CMC)
I'eneTnyeckas cBs3b
YIJIEBOIOPOAOB U
KHCIIOPOJICOIEPIKALIIUX
OpraHMYECKUX BEIIECTB
I'enernueckas cBs3b
YIJIEBOIOPOAOB U
KHCIIOPOJICOIEPKALINX
OpraHUYECKUX BEIIECTB
Pacuérsl o ypaBHEeHUsIM
XAMHYECKUX PEaKUi

https://m.edsoo.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE?

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX



https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX

101

Pacuérel o ypaBHEeHUsIM
XUMHUYECKHX PeaKuil

https://m.edsoo.ru/LZ5VLL2BX

102

103

Cucremaru3anus 1 00001IeHre
3HAHUM I10 TEME
Cucremarusanus 1 00001eHne
3HAHUM 10 TEME

https://m.edsoo.ru/S8WM8F7D7

https://m.edsoo.ru/S8WM8F7D7

104

OO61as xapakTepucTUKa
YTJIEBOJOB M KJIaCCU(pHUKALIUS
YTJIEBOJOB (MOHO-, TU- U
HOJIMCaXapUIbl)

https://m.eds00.ru/01RIX8HGR

105

MoHocaxapuapl: GU3NIECKUE
CBOMCTBA U HAaXO0XKJICHUEC B
npupojae

https://m.edsoo.ru/SDKMBGIF6

106

107

108

109

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B ) KU3HCACATCIIbHOCTH
OpraHusma

Hucaxapunsl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B npupone u
IIPUMEHEHHE JUCaXapHI0B

[Tonucaxapuasl: crpoeHue
MaKpoOMOJIeKyJ, (PU3NIECKHe U
XUMHYECKHE CBOICTBA,
MpUMEHEHNE

[Tousitue 06 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

https://m.edso0.ru/52Z6 UKUNG

https://m.edso0.ru/CPO60DRNM

110

Pemenune pacueTHbIx 3a/1a4 Ha
onpeAesieHue J0JIM BbIX0/1a

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

IPOJYKTA PEAKLUU OT
TEOPETUYECKH BO3MOKHOI'O

111

Pewenne pacdyeTHbIX 3a1a4 Ha
OIIPEEIICHUE T0JIA BBIXOAA
IIPOJIYKTa PEAKLUH OT
TEOPETUYECKU BO3MOXKHOIO

https://m.edsoo.ru/FVQ99R8JH

112

113

Cucremarusanus 1 00001eHne
3HaHUI MO pa3feny
Cucremarusanus U 00001IeHne
3HAHUH 110 pa3jeny

https://m.edsoo.ru/YTA71S0GH

https://m.edsoo.ru/YTA71S0GH

114

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxarniue
OpPraHUYeCKHUE COCTUHEHUS"

https://m.eds00.ru/40ZT3216M

115

AMUHBIL: K1accudukanms,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U (pU3NYeCKue
CBOMCTBA

https://m.eds00.ru/64T9T10Z2V

116

AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA

https://m.eds00.ru/64T9T10Z2V

117

118

XUMHYeCKHE CBOMCTBA
annpaTHIECKUX aMUHOB
AHUJIVH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHHMJIMHA

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA

119

CriocoObI nostyueHust u
HpUMEHEeHHEe anu(aTHIeCKUX
aMHUHOB

https://m.edsoo.ru/LCF82MVKH

120

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue
cBoicTBa. OTIENBHBIC
MPEJICTAaBUTENN 0-aMUHOKHUCIIOT

https://m.edso0.ru/RQIQOFGFVC

121

XUMHYEeCKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOIU3 TSN THIOB

https://m.eds00.ru/16QZ981XZ

122

123

124

125

126

benku xkak npupoaHbIe
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

A3zoTcoaepkaiue
TeTePOIMKINYECKIE
coenuHeHus. HyknenHoBbie
KHUCIIOTHI: COCTaB, CTPOCHUE U
Ouosnoruveckas poib

[TpaxTiueckast pabora Ne 4.
Pemenne skcriepuMeHTATBHBIX
3a7a4 1o TeMe
"A3oTcoaepkaiue
OpraHUYecKue coeAuHeHus"
[TpaxTiueckast paborta Ne 5.

Pemenne skcriepuMeHTATBHBIX
3a1ay4 o teme ""Pacro3znaBanue

https://m.edsoo.ru/C031GD96B

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6A9U8JK1G

https://m.edso0.ru/NC46Z2YR7

https://m.edsoo.ru/4AGSLO35TE



https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE

OPraHUYECKUX COCTUHECHUM"

127

128

129

KonTponbhas pabota no teme
"A3oTcoaepkaiue
OpraHuYecKue coequHeHus"

OCHOBHBIE TTOHATUS XMMHAHU
BBICOKOMOJICK YIS PHBIX
COEeIMHEHUH U METOIBI UX
CHHTE3a —II0JINMEPHU3AITUs U
MOJIMKOHIEH AU

IInactmaccel. YTunmsanusa u
nepepaboTKa MIacTUKa

https://m.edsoo.ru/R69Q6G80U

https://m.edsoo.ru/7SVQS1I0N

https://m.edsoo.ru/IU7EQ648Y

130

DnacToMepbl: HaTypaJIbHbIN
CHHTETHYECKUE Kayuyku. Pe3una

https://m.edso0.ru/SO6ALFPLS8

131

BosnokHa: HaTypasbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Toaumeps! cienuaabHOTO
Ha3HA4YCHMS

https://m.edsoo.ru/DQOJRVK4H

132

133

134

[TpakTuyeckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3a7a4 o teMe "Pacrio3uaBanne
IUIACTMAacC 1 BOJIOKOH"

O0o001IcHNE U CHCTEMAaTH3aIINS
M3YYEHHOTO MaTepHalia 1o TemMe
"BBICOKOMOIEKYIISIpHBIE
coenuuenus"

O000IIIeHNE U CUCTEMATU3ALHS
M3YYEHHOTO MaTepuaa o TeMe
"BBICOKOMOJIEKYIISIPHbIE

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCOZS45

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/REGCOZS45

coenuueHus"

O000111eHNE U CUCTEMATU3 AL
135 M3YYCHHOTO MaTepuaia 3a Kypc
10 xnacca

O000111eHrE U CUCTEMATU3 AL
136 W3YYCHHOTO MaTepuaia 3a Kypc
10 xnacca

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

136




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
AtoMm. CocTaB aTOMHBIX sJIEp.
. 1 https://m.edsoo.ru/NOPBJ3G7J
XUMUYECKUH 37eMeHT. M30TonbI
CtpoeHue 3NIeKTPOHHBIX
000JI0UEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
qrcna
CtpoeHue 3NIeKTPOHHBIX
000JI0UEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
qrcna
Knaccudukanms xumuaecknx
3JIEMEHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AJIEMEHTHI)
Knaccudukanms xumuaecknx
3JIEMEHTOB (S-, p-, d-, f- 1 https://m.edso0.ru/MDGLT301C
3JIEMEHTHI)
Pacrnipenenenue 31eKTPOHOB MO
pel P 1 https://m.edsoo.ru/HN5VJIRET?2
aTOMHBIM OpOUTaISIM
P
ACTPEACIICHTHE SJICKIPOHOB 1O 1 https://m.edsoo.ru/HN5VIRET2
aTOMHBIM OpOUTaISIM
DNeKTpOHHBIE KOH(UTYpaIUH
aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 https://m.eds00.ru/5S6M011PUG
BO30YXIEHHOM COCTOSTHUHT
DNeKTPOHHBIE KOH(MUTYpAIHH
P Qurypa 1 https://m.eds00.ru/56M011PUG

dTOMOB 3JIEMEHTOB B OCHOBHOM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/56M011PUG

BO30YKIEHHOM COCTOSTHUU

10

11

DNeKTpOHHBIE KOH(MUTYpaIUH
HOHOB.

BHGKTPOOTPI/IHH,TCJIBHOCTB

https://m.edsoo.ru/3ZORH4PQL

https://m.edso0.ru/3ZORH4PQL

12

13

[Tepuonnueckuii 3aKoH

IIepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. .
Menneneesa

https://m.edsoo.ru/RRTS1FRBD

https://m.edsoo.ru/RRTS1FRBD

14

15

16

CBs13b ¢ COBpEMEHHOMU Teopuei
CTPOEHUA aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMHUYECKHUX AJIIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB M0 TPyIIaM U
Iepuo1am

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMHUUYECKHUX DJIIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO IPYyIIaM U
IepuoIam

https://m.edsoo.ru/RRTS1FRBD

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/M2BG8LQGU

17

18

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME
Bunnl xumMudueckou CBSI3H.

MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H.

https://m.edsoo.ru/FOHYMABMC

https://m.edso0.ru/YSFOZQORM

19

Bonopoanas cBs3b.
MexMoJIeKyIIsIpHbIE

https://m.edsoo.ru/YSFOZQORM



https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/YSFOZQORM

B3aUMOIEHCTBUS

20

21

22

23

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBSI3b
9JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUUECKUM CTPOCHUEM
BaneHTHOCTH U BaJIEHTHBIE
BO3MOXKHOCTH aTOMOB. CBs3b
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C Ux FGOMeTpI/ILICCKI/IM CTpOCHI/IeM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
COEIMHEHMIX: COCTaB U
HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUH.

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

24

25

26

27

TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

[TonsiTHE O AMCTIEPCHBIX
cuctemax. [IpencraBnenue o
KOJUJIOUJTHBIX PacTBOpax

HcTuHHBIE PaCTBOPSI:
HACBILLIEHHBIE U HEHACHIIIIEHHBIE,
pacTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BbIpaXeHUs
KOHIIGHTPALMU paCTBOPOB

https://m.edsoo.ru/40CASLVY3

https://m.edsoo.ru/SQWSNJIMI0

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

28

Pemenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHSATHI
"MaccoBas J10J151 paCTBOPEHHOTO

https://m.edso00.ru/9YY G9X6FN



https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN

Berecrsa"

29

30

Pemrenne 3agau ¢
HUCIIOJIL30BAaHUEM ITOHSITHI
"MoJIIpHas KOHIIEHTpauus"

Pemrenue 3agau ¢
KCMOJIb30BAHUEM TTOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO
BemecTna"

31

32

33

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHX BEILECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEOFM5

34

35

Cucrematuzanusa 1 0000IIeHne
3HAHUH T10 TEME

KonTponbHas paboTa mo Temam
"CTpoeHue aToma.
[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menpeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue
BelecTB"

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

36

Knaccudukamnms xumuaecknx
peaKkuuii B HEOPraHUYECKOU U
OpraHNU4YeCKON XUMHH.

https://m.edsoo.ru/ZOMZMB8REE

37

3aK0oH COXpaHEHHUS MacChl
BEIIECTB; 3aKOH COXPAaHEHUS U



https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

IIPEBPALLCHUS YHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

38

39

40

TemoBbie 3P HEKTH XUMUYECKUX
peakuuii. Tepmoxumuyeckue
YpaBHEHHS

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHHUAM

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edsoo0.ru/9TSXHFMT4

https://m.edsoo.ru/V5WAVUXO0H

https://m.edsoo.ru/\V5SWAVUXO0H

41

CkopocTh XMMHUYECKOM peakuuu,
e€ 3aBUCHMOCTb OT Pa3JIUYHBIX
¢axropos. Katanus n
KaTaJln3aTopsl

https://m.edsoo.ru/DSEHND9EL

42

CKopocTh XMMHUYECKOM peakuuu,
€€ 3aBUCUMOCTB OT Pa3JIUYHbIX
¢axrtopos. Katanus u
KaTaJln3aTopsl

https://m.edsoo.ru/DSEHND9EL

43

44

45

T'omorennrie u TCTCPOTCHHLBIC
peakiuu

IIpakTuyeckas padora Ne 1 o
TeMe "BinsiHue pa3nnyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakuu"
Oo6patuMble 1 HEOOpaTUMBIE

peakuuu. XUMHUYECKOE
paBHOBECHE

https://m.edso0.ru/RN8POZ7YQO

https://m.eds00.ru/NGQO05JTY7

https://m.edsoo.ru/XHPQ3BRAJ



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ

46

Oo6partumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHUe

https://m.edsoo.ru/XHPQ3BRAJ

47

[IpakTuyeckas padora Ne 2 o
teMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha MOIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMB65DAVK

48

DNeKTpoIUTHUYECKast
nucconuanys. CHIbHEIC U clIa0bIe
aneKTposuThl. CTeneHb
JIACCOLMAIIN

https://m.edsoo.ru/8UJMTOHPO

49

50

51

52

53

DIEeKTpOIMTHYSCKAS
nucconuanys. CHIbHEIC U clIa0bIe
aneKTposuThl. CTeneHb
JIACCOLMAI[AN

DNeKTpoNIUTHYECKast
nucconuanusi. CuibHbIE U c1a0ble
aneKTposuThl. CTeneHb
JUCCOLIUAIIUI

HNonHnoe npousBeaeHue BOIbI.
Cpena BOIHBIX pacTBOPOB.
Bonopoausrii mokazarens (pH)
pacTBopa

HNonHnoe npousBeaeHue BOIbIL.
Cpena BOHBIX pacTBOPOB.
Bogopoausrii mokasarens (pH)
pacTBopa

I'mpaponns coneit. Peakiuu,
MPOTEKAIOIIHUE B paCTBOPax

https://m.edsoo.ru/8UIMTOHPO

https://m.edsoo.ru/S8UIMTOHPO

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

I'maponus cosneil. Peakiuu,
MIPOTEKAIOIIHUE B paCTBOPax

https://m.edsoo.ru/LSHMAMHLJ

54
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o
55 Teme "XUMHUYECKUE peakiuu B https://m.edsoo.ru/RD8CXFMNS
pacTBOpax AJAEKTPOIUTOB"
OKUCIINTEIIFHO-
BOCCTAHOBHTCIBHBIC PEaiii. https://m.edso0.ru/AF9A7THSZT
cg  Baxuelilme okuciureny u T '
BOCCTAHOBUTEIHU
57 Baxnenmnmme OKUCIUTENN |
BOCCTAHOBUTEIHU
MeTto 3IEKTPOHHOTO
58 g p https://m.edso00.ru/LCSPR4PCZ
(371eKTOHHO-MOHHOT0) OanaHca
MeToz 3IEKTPOHHOTO
59 A P https://m.edso00.ru/LCSPR4PCZ
(2MEeKTOHHO-MOHHOTO) OanaHca
DNEKTPOJIN3 paCTBOPOB U
60 TPOJIH3 pacTBop https://m.eds00.ru/7UCOBIP3Q
pacriaBoB BEIIECTB
DNEKTPOJIN3 paCTBOPOB U
61 P P p https://m.eds00.ru/7UC0OBIP3Q
pacriaBoB BEIIECTB
62 Pemenue 3a/1a4 Pa3IM4HbIX TUIIOB https://m.edsoo.ru/MBRCJ2BHV
63 Pemenne 3amay pa3IMuHBIX THIIOB https://m.edsoo.ru/MBRCJ2BHV
p
64 Pemenne 3amay pa3sIMuHBIX THIIOB https://m.edsoo.ru/REEKUYHAU
p
65

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/REEKUYHAU

66

Cucremarusanusa 1 00001IeHnE
3HaHUHU 110 TeMe "XUMHUUYECKUE
peakuuu"

https://m.edso0.ru/O0CUUKMF1

67

68

KonrponsHas pabora o teme
"Xumuueckue peakuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XUMHUYECKUX djieMeHToR /I, .
MeneneeBa 1 0COOCHHOCTH
CTPOEHHUSI X aTOMOB.
du3nyeckre CBOMCTBA
HEMETAJIJIOB

https://m.edso0.ru/E120ZSNS2

https://m.edsoo.ru/S2T11G534

69

70

71

72

AnnoTponus HEeMeTauIoB (Ha
IIpUMepe KUCI0poa, CEphl,
dbocdopa u yriepona)
Bonopox: nonyuenue,
(busznuecKkrue 1 XUMUYECKHe
cBorcTBa. ['mapuabl
Bonopona: nonyuenue,
¢busznyecKkrue 1 XUMHUYECKHe
cBoricTBa. [ mapuasl

T"anmorensl: Hax0XKICHIE B
pUpOJie, CIIOCOOBI MOTYUYEHUS,
(bu3nUecKre 1 XUMUYECKHEe
CBOMCTBa

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/EOAB3TJZ2

https://m.eds00.ru/SESM200XI

73

T"anmorensl: HaXx0KICHIE B
MIPUPO/IE, CIOCOOBI MOTYUEHUS,
(bu3nyuecKre 1 XUMUYECKHEe
CBOMCTBa

https://m.eds00.ru/SESM200XI



https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/8ESM20OXI

lManorenoBonopoasl. Baxxnenmue

74 ~ KHCIIOpOJCOZIEpKaIHe https://m.edsoo.ru/FWWH6A36]
COEIMHEHNS TaJOr€HOB
lManorenoBonoponasl. Baxxnenmue
25 KHCIIOPOJICO/IepKallye https://m.edsoo.ru/FWWH6A36J
COEJIMHEHHS raJIOT€HOB
JlaGopaTopHbI€ ¥ IPOMBIIIICHHBIS
CII0COOBI MTOJIYYEHHS TaJIONEHOB.
v https://m.edsoo.ru/ULBR2WQ2T
76 [IpuMeHeHue rajnoreHoB 1 ux
COeTMHEHUN
[IpakTuueckas padborta Ne 4.
77 Pemienue skcnepuMeHTaIbHBIX https://m.edsoo.ru/VJHPYU202
3aga4 1o reme "["anorensr"
Kucnopon: nabopatopHsie 1
MIPOMBIIIEHHBIE CIIOCOOBI
p https://m.edsoo.ru/5LQHHJCFF
4g ~ TOJydYeHus, ¢usnueckue u
XHMHYECKHE CBOMCTBA.
O3oH. [IpuMeHenune kuciopoaa u
79 p PO https://m.eds00.ru/5LQHHICFF
030Ha
80 Oxcupl ¥ IEPOKCHUIBI https://m.edsoo.ru/4AMRVPMOQAI
81 Oxkcubl ¥ TEPOKCUBI https://m.edsoo.ru/4AMRVPMQAI
82 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/Q8L50HZYY
83 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/Q8L50HZYY
Cepa: Hax0JIeHUE B PUPOJIE,
84 CHOCOOBI MOJTy4YeHUs, PU3NUECKHe https://m.edso00.ru/3JASFNQQK

U XUMHYECKHE CBOMCTBA



https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK

Cepa: Hax0XJIeHUE B PUPOJIE,
CIocoObI MOJTydeHUs, PU3nUecKue

https://m.eds00.ru/3JASFNQQOK

85
Y XMMHYECKHE CBOMCTBA
86 CepoBonopo, CyabGuabl https://m.edso0.ru/PMO9PHT23
87 CepoBoaopo, cyabhuabt https://m.edsoo.ru/PMO9PHT?23
Kucnopoaconep:xarue
gg  COCHMHEHHS CEpBI. Ocobennoctu https://m.eds00.ru/8TN3SZ505
CBOWCTB CEPHOM KUCIOTHI
Kucnoponconepxaiue
gg  COC/IMHEHHS CepbL. OcobenHocTtu https://m.edsoo.ru/8TN3SZ505
CBOWCTB CEPHOM KUCIOTHI
[IpakTuueckas pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
"p _, https://m.eds00.ru/9S76ZZRFW
go  3@1ad 1o Teme Cepamu eé
COeIMHEeHUS "
A30T: HaxX0XJAEHUE B IPUPOJIE,
91 COCOOBI NOTYYEeHHUs, PU3NIECKUE https://m.edsoo.ru/IZPKO7C4P
Y XMMUYECKHE CBOMCTBA.
92 AMMUaK, HUTPUbI https://m.edsoo.ru/IZPKO7C4P
Kucnoponcoaepxkaniue
93 poAcOACpAAI https://m.eds00.ru/271860BC3
coennHeHus azoTa. OKCUIBI a30Ta
Kucnopoaconepxarime
gq  COCIMHEHHS a30Ta. OcobenHoctu https://m.eds00.ru/271860BC3
CBOMCTB a30THOM KHUCIOTHI
[Ipumenenue azora u ero
os P https://m.eds00.ru/MO1P034QF

COCTUHEHUN. A30THEIE



https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF

ynoOpeHus

96

97

®ocdop: HaXOXKICHNE B TPUPOJE,
CIOCOOBI OTYYeHHUs, PU3NIECKUE
U XMMUYECKHE CBOMCTBA.

dochuast u hochun

https://m.edsoo.ru/PXZ01ZQS0

https://m.edso0.ru/PXZ01ZQS0

98

99

Oxcunst hocdopa

dochopcoaepxaiine KUCIOTHI.

https://m.edso00.ru/00ZT28DNQ

https://m.eds00.ru/00ZT28DNQ

100

101

Conu dochopHOil KUCITOTHI

[Tpumenenne dhocdopa u ero
coequHeHuit. DochopHbie
ynoopeHus

https://m.edso00.ru/00ZT28DNQ

https://m.edso0.ru/99E3JYYTM

102

[IpakTnueckas padora Ne 6.
Pemenune skcriepuMeHTaIBHBIX
3aja4 o reme "A30t u dpocdop u
UX coeAMHEeHus"

https://m.edso0.ru/97LCBY XY2

103

Yraepoa: HaXOXJIEHHE B
MIPUPOJIE, AIJIOTPOIIHBIE
MoaupUKanuy; GU3ndecKue u
XHUMHYSCKHE CBOMCTBA,
IIPUMEHEHNE

https://m.edsoo.ru/IWDS30TDR

104

VYraepoa: HaXOXJIEeHHE B
MIPUPO/IE, AITOTPOITHBIC
Moaudukanum; GU3ndecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/IWDS30TDR



https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/IWDS3OTDR

Oxcup yrinepona(ll), oxcun
yriepona(lV), yrombHas Kuciora

https://m.edso0.ru/6DLNT13TE

105
U €€ cou
Oxcup yranepona(ll), oxcun
106 yriepona(lV), yronbHas kuciora https://m.edsoo.ru/6DLNT13TE
" e€ com
107 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/PQWKCINJIX
108 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/PQWKCINJX
109 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/POQWKCINJX
KpemHuuii: HaxoxaeHue B
MIPHUPOJIC, CIIOCOOKI ITOIYUCHHUS,
pHpo y4 https://m.eds00.ru/R7FY3Y3BW
110 (bu3HUYeCcCKre U XUMUICCKHE
CBOMCTBA
KpemHuuii: HaxoxaeHue B
MIPHUPOJIE, CIIOCOOKI ITOIYUYCHHUS,
pHpo v hitps://m.eds00.ru/R7FY3Y3BW
111 (bu3HYecCKre U XUMUICCKHE
CBOMCTBA
Oxcup kpemuusa(1V), kpeMHueBast
112 KD (IV), xp https://m.eds00.ru/NTQOS329K
KHCJIOTa, CHIUKATEI
Oxkcup kpemuus(1V), kpemuueBas
113 A XD (IV), xp https://m.eds00.ru/NTQOS329K
KHCJIOTA, CHIUKATEI
[IpuMeHeHne KpeMHUS U €T0
114 coenunennii. CTEKIIO0, €T0 https://m.edso0.ru/IXJ00600T
MOJIy4eHHUe, BUIBI CTEKIIa
115

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.eds00.ru/S5319XD1S



https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S

116

117

118

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cucremaruzanys 1 00001ene
3ganui o treMe "Hemeramier"

Cucremaruzanusa 1 00001IeHnE
3ganui o treMe "Hemeramier"

https://m.eds00.ru/S5319XD1S

https://m.edso0.ru/QCSGMOTFES

https://m.eds00.ru/QCSGMOTES

119

120

121

122

123

KonrponsHas pabora o teme
"HemeTtasr"

AHanu3 pe3ynbTaToB
KOHTPOJIBHOW PabOThI, KOPPEKIIHS
OILITNOOK

[TonoxeHue MeTasioB B
[epuoanueckoii cucreme
XUMHYECKHUX JJIEMECHTOB.
Oco6eHHOCTH CTPOEHUS
HIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJlIOB

O6mue dpuznyeckue cBOCTBa
MeTauioB. [IpuMeHeHre MeTauioB
B OBITY M TEXHHKE

OO6mume guznueckre CBOMCTBA
MeTaisoB. [IpumMeHeHne MeTamioB
B OBITY U TEXHHUKE

https://m.edsoo.ru/\VPSTFCAFI

https://m.edsoo.ru/LAOAONS5J7

https://m.edsoo.ru/57FR910QP1

https://m.edsoo.ru/ICNOR6AKW

https://m.eds00.ru/ACNOR6AKW

124

CmutaBsl MeTasuioB. Kopposus
METAJUIOB

https://m.eds00.ru/1VV3XS7EXT

125

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

126

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9



https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/HCZY575D9

127

DNEKTPOXUMHUYECKUN P
HarnpspKeHui MetauioB. O0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

https://m.edsoo.ru/SWJLF3YLW

128

129

OOm1ast xapaKTepUCTHKA
MeTaiioB |A-rpymbl
[Tepuonnueckoit cucTemsl
XUMHYECKUX 3J1eMeHTOB. HaTpuit
U KaJuii: moixydyenue, Gpu3nueckue
1 XMMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

OO6m1as XxapakTeprucTrUKa
MeTaisioB |A-rpymbl
[Tepuonuueckoit cuCTEMBI
XMMHMUYECKUX d1€MEHTOB. HaTpuit
U KaJuil: noiaydenue, puznueckue
1 XUMHYECKIE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

https://m.edsoo.ru/W4VWNSJ5E

https://m.edsoo.ru/W4VWNSJ5E

130

OO01mas xapakTepucThKa
Metaios ||A-rpynmel
[Tepuonuueckoit CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. Maruui
Y KaJbIWN: MOJIy4YEeHHUE,
(bu3nUecKre U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE TPOCTHIX
BEILIECTB U UX COCAUHEHUH

https://m.eds00.ru/Q4YBTZ3RY

131

OO6mrast XxapakTeprucTruKa
MeTtauioB ||A-Tpynms

https://m.eds00.ru/Q4YBTZ3RY



https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/Q4YBTZ3RY

132

[Tepuonnueckoit cucTeMsl
XHMHYECKHX 3JIEMEHTOB. Maraui
Y KaJblLUN: TOJyYEHHUE,
(bU3UYECKHEe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEIISCTB ¥ UX COSTMHECHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHEHUS

https://m.eds00.ru/609WLKNTN

133

AOMMHUI: TIOJy4YEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/OZHBSJBQ6

134

135

136

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTIOMUHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHHS,
WX IPUMEHEHUE

AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHHS,
WX IPUMEHEHUE

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/RM2IRHCBM

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJX7CQ3

137

138

139

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTuyeckast padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o reme "Merasuibl
IJIaBHBIX OArpynn"

OO1m1ast XxapaKTepUCTHKA
METAJUIOB MOOOYHBIX TOATPYIIT

https://m.eds00.ru/ZCTJX7CQ3

https://m.edso0.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50

(b-rpynn) Ilepuonnueckoit
CHCTEMbl XUMUYECKUX 3JIEMEHTOB

140

141

142

duznyeckre 1 XUMHUUECKHE
CBOICTBA XpOMa M €ro
COEAMHEHHH, UX IPUMEHEHUE
dusznyeckne ¥ XUMHUUECKHE

CBOMCTBa XpomMa U €10
COGI[I/IHGHI/If/'I, HUX IPUMCHCHUC

Baxueiiime coequHeHns

MaprasHuma. HepMaHraHaT Kaausi,
€ro OKHCIIMTEILHbIC CBOMCTBA

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

143

Baxxneiinme coe TMHEHUS
Maprasiia. [lepmanranar kanus,
€ro OKUCIIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

144

(DI/ISI/ILIGCKI/IG U XUMHUYCCKUEC
CBOICTBA KeJIe3a U €T0
coennHenuil. [lonyuenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

https://m.edso0.ru/71YSMIGSD

145

(DI/ISI/ILIGCKI/IG U XUMHUYCCKUEC
CBOMCTBA JKeje3a U ero
coeguHenuit. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

https://m.edso0.ru/71YSMIGSD

146

147

duszndyeckre ¥ XUMHUYECKHE
CBOICTBA MEIU M €€ COCINMHCHIH,
nux anMeHeHne

duszndyeckre ¥ XUMHUYECKHE

CBOMCTBa M€Y U €€ COCAUHECHUH,
HX IIPUMEHEHUE

https://m.edso0.ru/GET2L9K3X

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/GET2L9K3X

148

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €TI0
COCAMHEHUH, UX MPUMEHEHHUE.
' IpOKCOKOMILIEKCHI ITIMHKA

https://m.edso0.ru/O4C50Q0KBEJ]

149

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COCAMHEHUH, UX MPUMEHEHHUE.
['uIpOKCOKOMILIEKCHI ITMHKA

https://m.edso0.ru/O4C50Q0KBEJ]

150

[IpaxTuueckas padora Ne 8.
Pemenue skcriepuMeHTATLHBIX
3aJ1a4 110 Teme "MeTtaisl
MOOOYHBIX MOArPyIH"

https://m.edsoo.ru/BAJAYWS82G

151

152

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/EI77EUHQZ

153

154

155

O00011IeHE U CHCTEMATH3aIUA
M3YYEHHOT'0 MaTepuaa 1o TeMe
"Meramiabr"

O00011eHE U CHCTEMATH3aIUA

M3yYEHHOTO MaTepHalia 1o Teme
"Mertamibr"

KonTponbHas pabota mo Teme
"Mertamibr"

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/NHKRDJUTS

https://m.edso0.ru/4Z62V30B1

156

AHanu3 pe3yabTaToB
KOHTPOJIBbHON pabOThI, KOPPEKIIHS
O1nO0K

https://m.eds00.ru/KGZODOKTT

157

Ponp xumun B obecrieueHUN
YCTOWYHBOTO Pa3BUTHUSA

https://m.eds00.ru/SSTS5RWKS8



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

YCJI0BCUYCCTBA.

158

159

160

161

Ilonsrue o HAayY4YHBIX ME€TOAax
ncciaca0oBaHus BEIICCTB

Hayunblie npuHIUIBI
OpraHu3ali XUMHUYECKOTr0
npou3BoJicTBa. [IpombllieHHbIE
CHOCOObI MOTYyYEHUS BAXKHEUIITUX
BELIECTB

Hayunble npyHLIUIIBL
OpraHu3ali XMMUYECKOTO
npou3BocTBa. [IpoMblieHHbIE
CIOCOOBI OTYYEHUs BaKHEHIINX
BEIIECTB

XUMHUYECKOe 3arps3HeHne
OKpPY’KaIoILEN CpeIbl U €ro
MIOCJIEACTBUS

https://m.edso00.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20W8UR

https://m.edsoo.ru/V4Y20W8UR

https://m.edsoo.ru/HFYWAQ1VW

162

XHMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpEACTBA

https://m.edso0.ru/992MUF415

163

164

165

Xumus nummy. Poins xumMun B
oOecIieueHn MUIIEBOI
0e30MmacHOCTH

Xumus numu. Poiabs XuMuu B
o0ecIieueHnH MUIIEBONA
0€30I1aCHOCTH

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0\VV85PPBKW

166

XHMHS B CTPOUTEIBCTBE.
Baxuerime cTpouTenbHbIE U

https://m.edso0.ru/5SFX2N2T3J



https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J

KOHCTPYKIIMOHHBIC MaTCPHUAJIbI

XUMHS B CEILCKOM XO3SICTBE.

167 Opranuueckue 1 MUHEPAJIbHbBIC 1 https://m.edsoo.ru/Y'Y395RQAJ
ynoOpeHus

168 CHCTeEmmaum 1 06obmerme 1 https://m.edsoo.ru/IGMSCPOK9
3HAHUH 110 TEME
O000111eHrE U CHCTEMATH3ALIHS

169  M3YYEHHOIO MaTepuala 3a Kypc 1
11 kyacca
O000111eH1E U CHCTEMATH3ALIHS

170  M3YYEHHOIO MaTepuala 3a Kypc 1
11 kyacca

OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME



https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIH3AIINSA
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTIIEPOTHBIM
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTMYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JICKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHXTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H MNpeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, MCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PeaKlru UAYT J0 KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a TPOAYKTA PEAKIIII

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaB€ U CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPONY; MAJs IPUHATUSA

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHUS; TPEACTABIIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoOi MHpOpMaIuH, ceTh IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAS)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOIO U HEMOJIEKYJSIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKuus. KHaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKI_II/Iﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cinalble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasg, HEWUTpaibHas, ienouHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachILEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3zHbIM 3HaUeHHEeM PH. MeToapl 2IeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHUu4eCKOW MOJICKYIIbI.
KpatHocTh xumuueckoil cBsizu. S- W P-cBsi3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuOHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHHE, KPEKHHI, u3oMmepusanusi, ropenue. [lonyudenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: paknun MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOHCTB ctupona. lloaumepusauust cTupona.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (11). Iomyyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. Bpicliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHMHMYECKHE CBOWUCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MajlbTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI M O€NKH. AMHUHOKHUCIOTHI Kak amQoTepHble OpPTraHUYeCKUe
coequHeHUsi. OCHOBHBIC aMHHOKHCIIOTHI, OOpasyromiue OelKu. XHUMHUYECKUE
CBOMCTBa OCJIKOB: THAPOJIH3, JACHATypalus, KaueCTBEHHbIC (I[BETHBIE) pEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeAMHEHUH. Perenne skcrnepuMeHTaTbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmuss B moBcenHEBHOM »xu3HU. [IpaBunma Oe3omacHON pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOJYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICEHHOCTb.

[Ipombinennass ~ opranudeckas  xumus.  Cppp€  ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THBIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECCTB
5.2 Pacuérsl TeruioBoro adexra peaknun
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MIPU XUMHUYECKHX PEAKLIUAX
5.4 Pacuérer macchl (00bEMa, KOTMYECTBA BEIMIECTBA) IPOAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoif uim 00bEMHOM JJOJIM BBIXOJIA TIPOYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Joeit
pPacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas I0JIs1», «MOJSIpHas
' KOHLIEHTPALUs», «PACTBOPUMOCTbY
Haxoxzaenne MonekymsipHOi popMyIbl OpraHM4eCKOro BEIIeCTBa 10 ero
5.8  IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIUX B €r0 COCTAB, UIIH I10

MIPOYKTaM CTOPaHUS




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Xumus; 10 kinace. yrinyonenHoe ooyuenue Epemun B.B., Kyzsmenko H.E.,
Tepenun B.W. u np.; nox penaxnueit Jiyauna B.B. O0miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «IIpocBenienue»

* Xumus; 11 kiace. yrnyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA

Xumus. 10-11 kmaccel. YriayO0na€HHpld ypoBeHb. Pabouas mporpamma u
METOJIMYECKHE PEKOMEH 1AM K yueOHukam noj pea. Jlynuna B. B.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/



