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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpaMmma mo XUMHHM Ha YpOBHE CPEIHEro 00Iiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTeIbHOU porpamMMbl CpEeIHEro o011ero
obpazopanusa(POII COO), npeacraBiaecHHbIX B DeaepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTeNbHBIX OpraHu3aIusax Poccuiickoit
®denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpaszoBaTelbHBIE MPOTrpaMMbl, U
OCHOBHBIX TonoxkeHul «Crtparerunm pa3Buths BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO HW3YYCHHS 3aHUMAEeT BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ydamuxcs 10-11 kimaccos.
WN3ydenne mpeamera, pealimdyeMoe B YCIOBUAX U] epeHIIMpOBaHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JJis
aJanTalyuyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HHU B COIUYME, a TaKXKe JJIs
IPOJOHKEHUST OOYUEeHMs] B OpraHu3aiusx MNpoecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OAHOW M3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe 10 XUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHUSD)» MOIYy4aeT
NOJIPOOHYI0 ~ MHTEPIIPETAIMI0O B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
noyioxkeHussmu  GI'OC COO o B3auMOOOYCITOBIEHHOCTH II€JICH, COAEpKaHuUs,
pe3ynbTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbIC MPOTPAMMOM 110
XUMUU (QYHKITUU:

e HUH(POPMAIMOHHO-METOANYECKAs, peanau3anus KOTOpoi obecreynBaeT
MOJIyUCHHE TIPEJCTABICHUSI O LEJSAX, COJEp)KaHWH, OOIed crpareruu
oOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpPraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpas npeaycMaTpUBaeT
OTpEeJICTICHUE: MNPUHIIUIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIbLHOCTH
U3y4YeHHUs] y4eOHOro marepualia, KOJUYECTBEHHBIX U KauECTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEILHOU OCHOBBI
KOHTPOJSI M OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0YyJarolmuxcs B
paMKax HMTOrOBOM arrectanMu B (QopMe eAMHOTO TroCyIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOn€HHOTO U3YYEHHS] XUMHUH:



e YCTAQHABIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpXNaHHUE, 00s3aTebHOE
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaM, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pACIpeAesieHHEe YYEOHOrO0 BPEMEHH, PEKOMEH]IyEeMOIo
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpelyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh H3y4€HUs Yy4eOHOro
Mareprajia ¢ y4€TOM JIOTMKH MOCTPOCHHSI Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHMsS OCHOBHOW 0OOpa3oBaTelbHOU
pOrpaMMbl CpEIHErO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
METaNpeAMETHBIX, MPEAMETHBIX), @ TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUNA  OOydJaromerocsi MO  OCBOEHUIO
COJIEpKaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B IPOrpaMME MO XMMHUHU IPETyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a mpeleNaMyd  YCTAHOBJIEHHOH NIpoOrpaMMOMl MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OocTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOM COCTaBJISIONIEH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIECHUEM KOHKPETHOTO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJEHHOro YpPOBHEH B cHCTEME
muddepeHupoBaHHOTO 00y4YeHUsT HAa YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCIAEAYIOLIMM  3TallOM  IOJIYYE€HUS  XUMHYECKOro
o0pa3oBaHHA B paMKax M3Y4YCHHs] CHEIHAIbHBIX E€CTECTBEHHO-HAyYHBIX U
XMMHMUYECKUX JUCHUIUIMH B By3aX U OpraHU3alMsIX CPEeIHEro NpopecCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha  pPacCUIMpEeHHe U  YIIyOJeHHEe TEOpETHUYECKOH |
IPaKTUYECKOM MOATOTOBKH OOY4YaIOUIUXCsl, BHIOPABIIUX OMpPEAeIEHHbBIN TpOoPHIib
0o0y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOMIETO NOJIY4eHUS XUMUYECKOT O
00pa30BaHus B OpraHU3alUsaX NpoeccuoHaNIbHOro o0pazoBanus. Hapsny ¢ atum,
B cBere TpedboBanuii PI'OC COO Kk mMmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHET0 00IIero oOpa3oBaHUs
U3Y4YEHHE IMpeamMeTa «XUMHsD» OpPUEHTUPOBAHO TAaKKE€ Ha pEUIeHUE 3a1ady



BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3alUA y4eOHOTO Tpyla U
00O0OIIEHHBIX CIOCOOOB  JIESITEIBHOCTH, UMEIOIIUX  MEKIUCIUILTMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas wu
Heopranuyeckas xumusi». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3allii COJEP)KaHUs ATHUX KYpCOB B TNPOrpamMMe IO XHMHH 32 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOpPraHWYecKasi XUMHS» COCTaBJSIET COBOKYMHOCTh MPEAMETHBIX 3HAHUA |
YMEHHM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs NIpeaMera. DTa CUCTEMa
3HaHUU TONy4aeT OMpPENeIEHHOE TEOPETUUYECKOE JIOMOIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YBEIMYEHUS O00bEMa 3HAHUM O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBaX UX COCJUHEHUN HAa OCHOBE PACHIMPEHUS U YIIIyOJIeHUS
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKINi, pACCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUYECKON KHUHETHKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMBl ~ XMMHYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEJICTABICHUAX O CTPOCHUM aTOMa. XMUMUYECKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHUS] SHEPTeTUIECKIUX U3MEHEHUH npHu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUTIOB ~ pEaKIWil  JomonHseTcs  (GOpPMUPOBAHWEM  TPEJCTaBICHUH 00
ANIEKTPOXUMUYECKUX MPOIIECcCax U IEKTPOJIM3E PACILIABOB U PACTBOPOB BEILECTB.
B kypce opranuueckoil XMMHUH TPH PACCMOTPEHUHU PEAKIMOHHOM CIIOCOOHOCTH
COCIMHEHUH ynessieTcs 0co00e BHHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpPKAaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3Y4EHUS [T KIACCOB OMPEeIEHHOr0 Mpoduis (TI1aBHBIM
o0pa3oM Ha WX CTPYKTypy W XapakTep [IOMOJHEHWHA K OOmel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIC MPEAMEThI. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3UYECKOro Mpoduist O0IbIIoe
3HaueHUE OYAyT MMETh AJIEMEHTHl y4eOHOro marepuala mo obmel xumuu. [lpu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH M B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsipHash Teopusi B (PU3MKE), 3aKOHBI COXPAHCHMUSI



MacCchl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, BJIEKTPOJIM3a, MPEIACTABICHUS O
CTPOCHUU BEUIECTB U APYIroe.

B 1O )€ BpeMs B cCoOAEpKaHUU TpeaMeTa JUIsl KIACCOB XHWMUKO-
Ouonorudeckoro npoduiiss GoNbIINNA yAEIbHBIH BeCc OyIeT UMETh OpraHuYecKas
xuMmusi. B 9TOM  cioydae mpeaocTaBise€TCsl  BO3MOXKHOCTh — JJisi  Oosiee
OOCTOSITEILBHOTO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3alluM  KJIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K TIPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JMIUJbI, OEJIKU, YIJIEBOJbl, HYKJICHUHOBBIC
KUCJIOTBI U Apyrue. IIpyu 3TOM 3HaHHMS O COCTaBE€ M CBOWCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIaCCOB OPraHUYECKMX BEHIECTB CJIYKaT OCHOBOW JJIsI W3Y4YCHUS
CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IXaHUs, TUIIEBAPCHMUS.

B mmane ¢opMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS
OOIIIEHAYYHBIX METOJOB NTO3HAHUS U OIbITa MPAKTUYECKOT O MPUMEHEHHUS HAyYHBIX
3HAHWM W3ydeHHe MpeaMera «XuMus» Ha yriayOn&éHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3AX C Y4EOHBIMU MPEIMETAMHU.

[Ipn w3ydeHnn ydeOHOTO MpeaMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
TakKe, KaKk Ha YPOBHE OCHOBHOTO M CPEIHET0 o0Iero odpa3zoBanus (Ha 6a30BOM
ypOBHE), 3a/1auell MEePBOCTEIICHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHUM KakKk o00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTU Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemienue
ATOM 3aJauv Ha YIrJIyOJIEHHOM YpOBHE W3YYCHHUsS MpeIMeTa Mpernoiaraet
peanu3alnio TAKUX LEJIeH, Kak:

e (opmupoBaHHe NpPEACTABICHUNA: O MATEpUATHHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME eCTECTBEHHBIX HAyK M €€ Beaylied poiau B oOecleueHuu
YCTOMYMBOTO  pa3BUTHSl  4YEJOBEUECTBA: B  pEHICHUU  MpolJieM
HKOJIOTMYECKOM, YHEPreTUUECKON U MHINEBON O€30MacCHOCTH, B Pa3BUTUU
MEIULHUHBI, CO3JJaHUN HOBBIX MaT€pUAIIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
o0ecreyeHnu palMoOHAIBHOIO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTHUUECKH
000OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOHON Cpejie;

e OCBOCHHE CHUCTEMbl 3HAaHHWH, JIEKAINIMX B OCHOBE XHMHYECKOU
COCTaBIISIONICH €CTECTBEHHO-HAYTHOU KapTUHBI MUPA: QyHIaMEHTATLHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00IIUX
HAYYHBIX ITPUHIIUIIAX XUMUYECKOT0 ITPOU3BOICTBA;



dhopMupoBaHue y oOydJaronuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKMX 3HAHUW I OOBSICHCHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIMX €CTECTBECHHO-HAYYHYIO MPUPONY;
IPaMOTHOIO PEIICHUSI TPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJM3a M OICHKH C MO3HUITNH SKOJOTHUECKON O€30MaCHOCTH IOCIISCTBUMA
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepaboTKoM
BEILIECTB;

yriyoJieHue  TMpeACTaBICHWM O  HAydyHbIX  METOJax  IO3HaHUs,
HEOOXOIMMBIX JUISI TIPHOOPETCHHsS] YMEHUN OPHEHTHPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUS XHMHUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JEATEIbHOCTH U TTOBCEIHEBHOM KU3HMU.

B mnmane peanu3anuu MEpPBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOIINX
(YHKIMN LETOCTHOM CHCTEMBI CPEIHEro oOIero oOpa3oBaHHS MPHU H3YYCHUU
npeaMera «XUMHS» Ha  YIIyONEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh

IIPUOOPETAIOT TaKKUE LEIH U 33a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBJICHHM MPUPOJIBI,
YBOKCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKHX M
MPUKJIAJHBIX HMCCIEOBAaHUN B XUMUH, (DOPMUPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M CAaMOBOCIHTAaHHIO  HAa  OCHOBE  YCBOCHUS
OO0IIIEYEITOBEYCCKUX IICHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
crocoOHocTel oOyyaromuxcs, (OPMUPOBAHME Y HHUX CO3HATEIHLHOIO
OTHOIIICHHUS K CamMOOOpPa30BaHHMIO M HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCIIOBUIO YCTIENTHON MpodheCCHOHATBHONW U OOIIECTBEHHON NESITeILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3J0pPOBbIO M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMUpoBaHME YMEHHMM U HABBIKOB Pa3yMHOI'0 MPUPOIOIOIb30BaHUSA,
Pa3BUTHE IKOJIOTHUECKON KYJIbTYPhI, TPHOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HON SKOJIOTUYECKON IEATEIbHOCTH.

OO0111ee YUCII0 YacoB, MPETYCMOTPEHHBIX JUIsl U3YUYE€HUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHWYEeCKUX COEAMHEHUAX. Tumbl THOpUAM3AIMM aTOMHBIX opOuTanen
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). TuMbl TepeKkppIBaHUA AaTOMHBIX oOpOuTaneil, ©- U m-CBSI3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHuss opraHuueckux coeauHeHnit A.M. byriaepoa wu
COBPEMEHHBIE ITPEACTABIIEHUS O CTPYKTYpPE MOJIEKYN. 3HAaYEHHE TEOPUH CTPOECHUS
OPraHMYECKUX COeAMHEHUH. MONEeKyIsIpHblE W  CTPYKTYpHBIE  (POPMYJIBIL.
CrpykrypHble (QOpMyibl pa3IM4HBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHas. M3omepus. Bunabl wn30MepHM: CTPYKTYpHas, NPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o KiaccupuKaluu opraHuueckux BemiecTB. l[loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOoMeHKkJaTypa oprannueckux coeauHenuii (IUPAC) u TpuBHalibHblE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHl 110 MPEBPALICHUI0 OPraHWYECKUX BEUIECTB IPU HATPEBAHHUU
(maBneHue, OOYrIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJENIEed MOJIEK Y
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonoruueckuil psja ajakaHoB, oOuiast popmyiia, HOMEHKIATYpa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruopuan3anusi aTOMHBIX OpOuTaliel yriepoaa, o-cBsizb. dusmueckue CBOMCTBA
AJIKaHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas popMyna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHS M XHUMHYECKMX CBOHCTB MajblX (LMKJIONPOMNaH, IMKIOOyTaH) H
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['omonoruueckuii psjn ajakeHoB, oOrias ¢hopMmyia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. DuU3NYECKHe CBOMCTBAa aJIKEHOB.
XVMMHMYECKHE CBOMCTBA: PEAKUMU IPUCOCIUHEHHUs, 3aMCEIIECHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMHA U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymynupoganuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AWeHOB, 1,2- wu 1, 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AUEHOB. CrIOCOOBI MOJTy4eHUsI U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHbIE peakliMKi Ha TPOHHYIO CBA3b. COCOOBI MOMydeHHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIATypa U U30Mepusl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpoeHHE MOJEeKynbl OeH3oma. Du3myeckne CBOWCTBA apeHOB. XHUMHYECKUE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJOPOJIHOM pPaJHMKale, PEaKIUU MPUCOECIUHEHHUS, OKHCJIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpPE aIKUJIbHBIX PATUKAJIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTupoia. [lonmumepusanus ctupona. CrnocoObl MoydyeHus: u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U nNpoAykThl ero nepepadotku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBSA3h MEXKIY PAa3IMUYHBIMHU KJIACCAMH YTIICBOJIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pactBopa ménoun. B3zaumMopaeicTBie IUTalIOr€HATKaHOB C MarHUEM M ITUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCNepUMEHTAIbHBIE METOAbl HM3y4eHHUS BEIIECTB M WX IMPEBpAIlCHUI:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
MOMHOW BOXBI, pacTBOpa IEpMaHTaHaTa KaJWs, B3aUMOJCUCTBUE alleTHIICHA C
aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKeHHUE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIIICBOIOPO/IOB Y TAIOTEHIIPON3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xamniue oprannyeckue coeIMnHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanusa. Dusmdeckue CBOWCTBA  MPEACTIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOMHBIE CBS3UM MEXAY MOJICKYJAaMU CITUPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aMMOJICHCTBHE C  OPraHMYECKUMH W  HEOPraHWYECKUMH  KHCJIOTaMH.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE COUPTHI. J[eMCTBHE 3TaHOIA U METAHOJIA
Ha opraHm3Mm uenoBeka. CrocoObl TOMYYEHUS W TMPUMEHEHHUE OHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIATYpa U U3oMepusi. OcOOEHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHoOroaTOMHBIE CIHUPTHI — ATWICHIJIMKOJIb W TIHMIEpUH. Du3ndeckue u
XUMHUYECKHAE CBOMCTBA: PEAKITUU 3aMEIICHUS, B3aMMOJICHCTBAE C OPraHUICCKUMH
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne 0 MeXaHW3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM uenoBeka. CrnocoObl TMONY4eHHS U MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHME MOJCKYNbBI, B3aUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
Crioco6b! mosmyyeHus 1 npuMeHeHue genona. erondopmanbieruitas cMoa.

KapOoHWIIbHBIE COETMHEHUS] — ATIbJIETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHUUYECKHE  CBOWCTBA  QIBACTMAOB U  KETOHOB:  PEaKUUHU
npucoennHeHus1. OKUCIEHUE albIErUA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTHIbI.
CnocoObl oy4yeHUs U MPUMEHEHUE albAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30oMepust u HoMeHkIaTypa. @u3ndeckrue CBONCTBA
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCJIOT. BomopomaHbie CBS3U MeEXIy
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYypaBbHUHOW KHUCIOTHL. [loHSITHE O MPOU3BOIAHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAasA, TMaJIbMUTUHOBAs, OJEHUHOBAs, JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢upbl. ['omonornueckuir psia, obmas Qopmyna, u3oMepus U
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HICJTIOYHOU Cpee.

XKupsl. Ctpoenue, pusnueckre 1 XMMUYECKHE CBOWCTBA )KUPOB: TUIPOIIN3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yriaeBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupu6o3a. dusnyeckre CBONCTBA UM HaxoXkAeHHE B npupoge. DoToCHHTES.
XHWMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CIUPTOBBIX U albJACTUIHOU
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3ZHEACATEIBbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaJbTO3a U
JakTo3a. BoccranaBimBarolMe 1 HEBOCCTAHABIMBAIOIIME aAucaxapubl. 1 uaponns
nucaxapuzioB. Haxoxnenue B mpupoae u npuMmeHenue. [lomcaxapuasl: kpaxmail,
IVIMKOTEH W 1eiunoyio3a. CTpoeHne MakpoOMOJNEKYyJd KpaxMala, TIUMKOreHa H
neunono3pl.  dusznueckue CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBa LEJUIIOJIO3bL: TUJPOJIU3, MoiydeHue 3(pupoB uemnono3bl. [lonstue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHHE STHUJIOBOTO CIHPTa B ajJbJCTH] Ha PACKAIEHHOW METHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), KAa4YeCTBEHHBIC PEAKIMW Ha ambJeTHABl (C THAPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcugom Meau(ll), xumudeckue cBOHCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (opmysa, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIIMH — TIPEACTaBUTENIb aMHMHOB apoMaruueckoro psaa. CrpoeHue
aHWIMHA. B3anMHOE BIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCoOEHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIYYCHHUST W TIpUMEHEHHE anudaTrndeckux amMuHOB. [lomyueHwe aHwWIMHA W3
HUTPOOEH30J1a.

AwmuHokucnoTel. HoMeHkmnarypa u uzomepus. OtaenbHbIe TPEICTaBUTEIH O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3ndeckwe CBOWCTBA  aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaknusl TOJUKOHICHCAIIMN, OOpa30BaHWE TIENTHUIHOW CBS3H.
buonornueckoe 3naueHne aMuHOKUCIOT. CUHTE3 ¥ TUIPOJIN3 TISTITHIOB.

benku kak mpupomHsie mojguMephl. [lepBuyHas, BTOpHYHAs W TpPETUIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIM3, JACHATYypalus,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHre OCIKOB B BOJAE, JEHATypalus OCIKOB MPH HATrPEBAaHWU, IIBETHHIC
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A30TCojiep)Kalllue  OpraHUYEeCKWe  COCIUHECHUS» U «Pacnio3HaBanue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbI€e COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lonumepHbie Marepuanbl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HMX IPEBPALCHUN:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHWE OJKCIEPUMEHTANIbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONeKymsipHOM (OpMyibl OpPraHM4eCKOro COCAMHEHHS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMu W/WIM HWCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYJbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUUH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXXpeaAMETHBIX CBI3€U NPU U3YYEHUU OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukaiusi, HaOIOJIeHUe, HU3MEpEHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEUIECTBA, (DPU3NYECKUE BEJIMYMHBI, €IUHUIBI H3MEPEHHS, CKOPOCTb, IHEPrus,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTPO(HBIA TUI NMUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3Hbie UCKOMIAEMbIE, TOTLTHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sifiep. XumMudeckuil aneMent. M3oronbsl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHwe 9SJIEKTPOHOB IO aTOMHBIM — OpPOUTAIISIM.
DNeKTPOHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NMEPUOAUYECKOrO 3aKOoHA W llepmognueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanyeckoro 3akona [.1. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JTIOHOPHO-AKLIENTOPHBIN. DHEPrus U JJuMHA CBA3U. [[0IpHOCTH, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJeHTHOW cBsizu. KpartHble cBs3u. Bomoponnas CBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeTUHEHUsAX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO — CTpPOE€HHUS.  Twmbl
KPUCTALTUYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pacTBOphl. IIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi JI0J1s1 BEUIECTBA B PaCTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucramuioruaparsl.



Krnaccudukaruss 1 HOMEHKIATypa HEOpraHUYECKUX BelecTB. TpuBHUATIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu MPU XUMUYECKUX peakiusiX. TertoBbie 3(PEKThl XUMUUECKUX PEAKIIUM.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakiuu. Karanns u karaims3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakiuu. XuMu4deckoe paBHoBecue. KoncranTa
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccoumanuu. Cpella BOJHBIX PACTBOPOB: KUCIOTHAas, HEUTpalibHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCJICHUSI.
OkucnuTenb M BOCCTAHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBIICHUSI.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TMEPOKCHIA BOAOPOAA B TIPUCYTCTBUM KaTaand3aTopa, MOJIECIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKIIMii HOHHOTO 0OMEHa, OTpeIeICHHE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuveckasi xuMmusi.

Ilonoxenne HemeraiuioB B llepuoaudeckom cucTeMe  XUMHYECKUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, ¢u3znueckue W XUMHUYECKHE CBOWCTBA: PEAKIUH C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxkzaeHue B mpupojie, CrocoObl MOMydeHUs, GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA. [ aoreHoBoaopoasl. BaxkHenne KUCIOpOACOAEpKaIe
COeIMHEHUs TranoreHoB. JlabopaTopHble W MPOMBIIIIEHHBIE COCOOBI MOJIYYEHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kucnopoaa. dusnyeckue U XUMHUYECKUE CBOMCTBA W NMPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpUpoje, CIOCOObI TMOJNy4eHHs, (PU3HUECKHE WU
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. Haxoxaenue B mnpupoie, cnocoObl MNOdy4deHus, (usnyeckue u
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €ro coelMHEHUMN. A30THbIE y100peHusl.

®ochop. Haxoxnmenne B mpupose, CHocoObl MONydeHHs, (Pu3ndeckue u
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxoXIeHHE B MpHpone. AJUIOTPONHBIE  MOIU(DUKALINM.
dusznyeckne ©W XUMHUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHrne MPOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €O
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4dyeHus, (PU3NYECKUe H
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[Tpumenenne kpeMHUs 1 ero coeauHeHui. CTeKI0, ero MoxydYeHue, BUABI CTEKIIA.

ITonoxxenne MeraiuioB B Ilepuoanueckon CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUI psiJ  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MTOJTYICHUS METaJIOB: THPOMETAILTYPIHS, MUPOMETAILITYPTHS,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamwioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U MX COCIMHEHUH.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX JJEMEHTOB. MarHuii W KaJblui: moiydyeHue, (U3HUecKue u
XUMUYECKAE CBOWCTBA, INMPUMEHEHHWE IPOCTHIX BEIIECTB M WX COCAUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHAA H
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U nuxpomarsl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) wu
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonmydenue u npuMeHeHue xKeje3a
U €ro CIUIABOB.

dusnyeckre 1 XUMHYECKUE CBOMCTBA Meu U €€ coenuHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uak: momydeHue, (QU3NYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIa U TUAPOKCHIA IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX MPEBpAICHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB), B3aUMOJICCTBUE ITMHKA M JKejie3a C PacTBOpAMHU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
U KaTHOHBI META/UIOB, B3aUMOJICMCTBUE THAPOKCHUJIOB ATIOMUHHS U IIMHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U GHochop U HX COSAMHEHUS»,
«Mertasuibl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O Hay4YHBIX METO/JaX TMO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIICIOBAHMUS.
Haydnbie mpuHIUINBI OPraHU3aMU XUMHYECKOTO MPOU3BOICTBA. [I[poMBbIIIICHHBIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOTHI, MeTaHoja). [IpombIlIeHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelabl U €ro MOCIEICTBUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

Xumusg U 300pOBbe uenoBeka. JlexkapcrBeHHble cpencrta. [lpasuiia
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENnapaToB. Poiab XuMun B pa3BUTUU METULIUHBI.



XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIe J00aBku. Poib xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€30MacHOr0 HCMOJIb30BAHMS TMPENapaToB OBITOBOM XHMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMUs B CEJILCKOM X03s1icTBe. OpraHM4ecKue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3agaum.

Pacuérer: mMaccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO W3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJHO W3 BEUIECTB JAaHO B BHJE pPacTBOpa C ONPEIEIIEHHOU
MAacCOBOM JIOJIE PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHBIX CBSI3€M MNpuU  HU3Yy4eHUH oOmied
HEOopraHnyeckoil xumuu B 11 kiacce ocymiecTBIsieTcsl Yepe3 UCMOIb30BaHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK ¥ TOHITHH, MIPUHATHIX B OTAEIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOT' O 1IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KiaccudUKaius, NepuoUIHOCTb, HAOIIOACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, »3JEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJ0, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBA, WACATBHBIN Ta3,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: knerka, opraHusM, 3KOocHcTeMa, Onocdepa, MeTaboIU3M, MaKpPO-
1 MUKPODJIEMEHTHI, OCTKU, KUPHI, YTIECBObI, HYKIICMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMBbI€, TOILIUBO,
peECYPCHI.

TexHonorus: XMMUYECKasi MPOMBINUIEHHOCTb, METAJUTYPIrusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIUICHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHYECKHUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIACICHBI  CICIYIOIIME COCTaBJISIIONIME: OCO3HAHUE
OOYJarOIIMMUCS POCCHMCKOM TPaKTAHCKOW HMJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MIPABOCO3HAHMS, YKOJIOTHYECKOU KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IEJIH M CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4JaromuXcs B MPoIecce peaan3alu 00pa3oBaTeIbHON EATeIbHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU y4EOHBIX M TMO3HABATEIbHBIX 3a/ay, BHIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILICHHS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTrO
IIPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUINTEbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAJbHBIX  IOHCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



MHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOI0 MOBEACHMUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
IOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310poBOro W 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIpaBWJI 0€301acHOTO OOpalieHus C BEMIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEINBHOCTH;

NIOHUMAHUS LEHHOCTH IPAaBWJ HWHIUMBHUIYAIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJIEICTBUN M HEMPUATUS BPEIHBIX NPUBBIUEK (YHNOTpeOJIeHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTUE B PEIICHUM MPaKTUYECKUX 3ajJad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHUS K TPYLY, JIOJIAM TPYyJla U Pe3yJibTaTaM TPYIOBOM AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3oBanus, Oymymieil mpodeccnr u peanm3anuil COOCTBEHHBIX KU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHMS :

HKOJIOTUYECKHU 1I€JIECOO0PAa3HOr0 OTHOIICHHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIILHOM CPEJIbI;



OCO3HAHMUSI HEOOXOIMMOCTH HCHOJb30BAHUS JOCTIDKCHMH XUMHUH IS
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
MPAKTUKE, CIOCOOHOCTM W yMEHHS AaKTUBHO TPOTHUBOCTOSITH HJICOJIOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AIMA: B €€ T'YMAaHUCTHUYECKOM HAIPABICHHOCTH W BaXXHOM pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUH MEAHUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS JIJIST aHAJIN3a ¥ OOBSICHEHUS SIBJICHUIA OKPY KAIOIIET0 MUpa U
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB M HWMEIOMIMXCA JMJAaHHBIX C TIEJbI0 TIONy4CHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEJIFHO HCIIOJb30BaTh XHMHYECKHE 3HAHMUSA A
pelnIeHus mpobJieM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0OCOOEHHOCTSIM TpyJa B pa3iudHbIX cdepax mpodeccuoHaTbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PHUKY METOJOB ITO3HAHMUS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
nporiece, cucTeMa, HayqHbId (DaKT, TMPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHBIE ydeOHBIC JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (GyHKIHOHATBHOU
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MertanpeagMeTHbIE Ppe3yibTaThl OTPaKalOT OBJIAACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapAKTEPHbIC TPU3HAKK TOHATUM W yCTaHABJIMBATh MX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONINE MOHATUS Ui OOBSICHEHUS OTACIIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W IPOTHBOPEUMS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BLIBATH MOJICILHBIC ITPECTABIICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — TpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJICNLHBIC MPECTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BIIQJICTh HAaBBIKAMU CAMOCTOSITENILHOTO IUIAHUPOBAHUSI W MPOBEACHUS
YYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOMIONATh 3a XOA0M
polecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3yiabTaT, (HOpMYIUpPOBATH
00001IIeHHsI ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMbIT YYEHUUYECKOW HCCIIEAOBATEIbCKOM M MPOCKTHOU
NEATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY
IIONCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3aa4, NPUMEHEHHUIO pPAa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uapopmanmei:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JMTeparypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MlHTEpHETa), aHanM3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (OpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTE;

(bopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHbIE METOABI MPHU MOUCKE U
oroope wuHpOpMANMK, HEOOXOMUMOW Jisi BBIMOJTHEHHWS y4eOHBIX 3aaad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI U PA3IMYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHUS
uH(popMaiuu (cxembl, rpaduKu, TUarpaMMbl, TAOIUIBL, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KauyeCTBE CpPEIACTBA MpuU pabore ¢
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMYIIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpGI[J'IO)K@HHOfI 3a4a4uu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaU3aIllii y4eOHOT0 MPOEKTa, U (POPMYIUPOBATH BHIBOJIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENbHOCTh, ONpenessas €€ Lenu M 3aJadd, KOHTPOJUPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM MpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHHOCTH HAa OCHOBE CaMOaHalnu3a W
CaMOOILICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI TI0 XMMHUU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHET0 OOIIero 0Opa30BaHUs BKIIOYAIOT ClenU(PUUECKHe
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHWM, BHUIIBI IEATCIHLHOCTH
10 TOJIYYCHHUIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHWUW B Pa3IMUHBIX y4eOHBIX
CUTYyallHsIX, a TAK)KE B pPEaIbHBIX KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX ¢ XUMHUEH. B
nporpaMme TI0 XUMHUHU TIPEAMETHBIE pPe3ylbTaThl TPEACTABICHBI TIO0 ToJaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HayK M €€ POoJid B OOECIEUECHUU YCTOMYMBOIO
pPa3BUTHS YETIOBEUYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHUM HOBBIX MaTEpHUajIoB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), HW30MEPbl, TIOMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHCIIOPOJA- U a30TCOACPKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepmonnueckuii 3akoH Jl. M. MeHneneeBa, TeopHs CTPOEHUS OPraHHMYECKHUX
BeniecTB A. M. byTiiepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX pEaklHil, TEPMOJAMHAMHUYECKUX W KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekTrl, opueHtantsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSTeIbHOCTH  4YeNOBeKa, OOIIMX  HAayyHbIX NPUHLHUIAX  XUMHYECKOIrO
MIPOM3BOJICTBA (HA IPUMEPE MMPOU3BOCTBA METAHOJIA, TIEpePabOTKH HEPTH);

C(pOPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU INOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSITHS MpU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTABJICHHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XMMHMUYECKUX PEAKLIMN M PAaCKpPbIBaTh UX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHBIX ~ pPEAKIUH  IMOCPEJICTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OallaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHU UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUH: yCTAHABIIMBATH MPUHAIICKHOCTh H3YyICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTEIICH OPraHUYeCKUX BEIIECTB (9TUJICH, alleTUJICH, TOIYOJI, TIUIEPHH,
ATUJICHTIIMKONb, (eHON, (GopManbAETH, aleTadbJCTH/l, alleTOH, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TVIMIAH, aJlaHuH, MaJibTo3a, (PyKTO3a, aHWIMH, JTHUBHUHWJ, W30IPEH, XJIOPOIPEH,
CTUPOJI U JPYyTrHUe);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHasT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. bytiepoBa /isi 0OObSICHEHUSI 3aBUCUMOCTUA CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JW- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYID  CBA3b  MEXKAY HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTraHUYECKUX COSAUHEHUN OT
KpPaTHOCTHU U THIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BJIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Celpbsi (He(Th, MPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro TmepepaboTKu W
MPaKTUYECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax TMO3HAHWSA — HAOIIOACHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JESATEILHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,



CHUCTEMATHU3allUI0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€H — ISl U3YYECHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHIL;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
MNOHATUSIMUA U TIPEACTABICHUSMHU JPYIrUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacCUYE€Tbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacdEThl MO HAXOKICHHUIO XUMHUYECKOU
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTrHO3UPOBATH, AHAIM3UPOBATH M OLCHUBATDH
C TO3UIMUH  DKOJOTMYECKOM  O€30MacHOCTHM  MOCJEICTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BELIECTB, UCIIOJIb30BATh MOJYYEHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHIA
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMHYECKUH DJKCHEPUMEHT (TOJIy4eHHE M U3YYEHUE CBOICTB OpPraHUYECKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJja4 1O PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM IpPABUI
0e3omacHOro oOpallleHus ¢ BeHleCTBAaMU U JIa0OpaTOPHBIM O0OpPYIOBAHHEM,
dbopMynHpoBaTh II€JIb UCCIENOBAHUSA, NPEJACTABIATh, B pasaudHOl GdopMme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUIA:

co0JII01aTh MpaBUiIa FKOJIOTUYECKU I1eIeCO00pa3HOro MOBEAEHUs B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMblch noka3arens [TK;

aHAIM3UPOBATH LIEIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3PEHHSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAIIKU B PA3TMYHBIX UCTOYHUKAX (HaydHas U yueOHO-Hay4yHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(OpMAIIUIO, IepepadaThiBaTh €€ U MCHOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aucii.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOImas M HeopraHuyeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEJIUIIMHBI, CO3JaHWU HOBBIX MAaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
dbopMUPOBAaHUN MHUPOBO33PEHUS U OOIIEH KyJIbTYphl UEJOBEKa, a Takxke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHIATHS — XWMHYECKHUH DJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHMUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUIMYECKAsT PpelmeéTka, XUMHUYECKas peakius, pacTBOP, JJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLHALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS DIIEKTPOJUTUUECKOW TUCCOIMAINHU, TMEPUOIUYECCKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEACTABIEHUA O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYISIPHOM U
HaJMOJIEKYISIDHOM YPOBHSX; TMPEJACTABICHUS O MEXaHM3MaX XHMHUYECKUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XMUMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(haKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHHH M OE30MacHOM
UCIOJIb30BaHUM BXKHEUIIIUX HEOPTaHWYECKUX BEHIECTB B OBITY M MPAKTUYECKON
NEATeIbHOCTA ~ 4eJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIICHU;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACTHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAEINIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XHMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(P(eKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(pOPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI IEPUOAMUECKOTO 3aKkoHa /1.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOTO—4YETBEPTOrO IEPUOIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYCCKHE YPOBHW», «IHEPreTUUYCCKHE MOIYypPOBHU», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTU U3MEHEHHS! CBOMCTB XMMHUYECKUX BJIEMEHTOB U MX
coeAMHeHUW no mnepuoaaM wu rpynnaMm Ilepmogmueckon cucremsr . W
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh YMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE  CBOMCTBA  BEIIECTB  pa3JMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXIYy HEOPraHWYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJICHHS AJEKTPOHHOro OanaHca
ATUX peaKUui; peakuuil MOHHOIO OOMEHa MYyTEM COCTABJIECHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMUYECKUX PEaKUUUA C Y4ETOM HX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEUIHUX Bo3aelcTBul (mpunuun Jle [aTtense);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TMPUHLUUIBI XUMHYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJaX Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOALI — HAOMOIEeHNe, HW3MEpPeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICTICHHBIN ), UCTIONb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKHX 3HAHUU C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSITUM «MaccoBas JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTpAIIUs»;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peaKkiy; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT MU IIEIoYeh C
U3BECTHOM CTEMEHBIO JHUCCOIMAlUM;, Macchl (00bEMa, KONMMYECTBAa BEIIECTBA)
MPOJIYKTa peaKIluu, €CIU OJHO M3 MCXOIHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
onpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA MM JIaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITETILHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOI0 COCTaBa HEOPraHMUECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIBID HWHIWKATOPOB, HW3YyYCHHUE BIUSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamibsly u  «Hemeramney) ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznmuuHoOi (popMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OILEHUBATh UX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLUMSMU IO BBIMOJHEHUIO Ja0OPaTOPHBIX XUMHUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKOW MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4dHas
JIUTEepaTypa, CpeacTa MaccoBoil nHpopmaru, UHTEpHET U Ipyrue), KpUTUIECKH
AHATM3UPOBATH XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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3.2 keToHbl. KapOoHOBbIE KHCIOTHI. CII0KHBIE 21 1 https://m.edso00.ru/lO2NWGJZU2

s¢upsl. Kupsl



https://m.edsoo.ru/61HH8J58X
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

3.3 VYraeBoabl 9 https://m.eds00.ru/962BYGF10
Uroro no pazneny 41
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeuHeHnst

4.1 AmuHbl. AMUHOKHCIOTHL. benku 12 https://m.edso00.ru/K8B3H5PS1
Nroro no pazneny 12
Paznen S. BoicOkOMOJIEeKYJISIPHBIE COCTMHEHUS

5.1 BricoKkoMOIeKyIIpHBIE COCUHCHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



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

11 KUIACC

HaunmeHnoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/m Kourposbubie | Ilpakruyeckue
NporpaMmel Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHH
Crpoenue aroma. [lepronuueckuii
I1
1.1 S 9 https://m.edso0.ru/R39EAGJIPC
XUMHUYECKUX 3nemeHToB JI. M.
Menneneena
C .M 0
1.2 TPOCITHE Bemmectaa. AHoroobpasue 11 1 https://m.edsoo.ru/WA4FD2VJF8
BEII[ECTB
1.3 XUMHUYECKHUE PEaKIIIU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro mo pazneny 39
Pa3nen 2. Heoprannueckasi Xumus
2.1 Hemeramnbt 31 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertansl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazneny 54
Pa3znen 3. Xumus u Ku3Hb
M . X
3.1 CTOAB TOSHAHIA B XHMII. AHMITLH 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecrBo yacos

Bcero

KonTposabHbie
padoThI

IMpakTHyeckue
padoThI

Jara
H3Y4YeHUH

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJbHbIE PeCypPChI

[Ipenmer u 3HaueHue
OpPraHNYECKON XUMUH,
IpeACTaBIEHNE O MHOTO00pa3uu
OpPraHUYECKUX COEIMHEHHI

02.09.2026

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

DNEKTPOHHOE CTPOECHUE aTOMa
yriiepoaa (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHHUS ).
BaneHTHbIE BO3MOXXHOCTH
aToMa yriiepoja

03.09.2026

https://m.edsoo0.ru/0DI6 T8LIR

XuMmudeckas CBS3b B
OpraHUYECKUX COCTMHEHUSIX.
MexaHu3Mbl 00pa3oBaHHs
KOBAJIEHTHOH CBS3H, CITOCOOBI
paspbiBa cBsA3eH

04.09.2026

https://m.edso00.ru/C42CCDY5S

Teopus CTpOEHHSI OPraHUYECKUX
coenuHenuit A. M. bytieposa

09.09.2026

https://m.edsoo.ru/MIAFQ4PQO

Bunsl u3omepuu: CTpykTypHas,
IIPOCTPAHCTBEHHASL.
OnexTpoHHbIE YPPEKTHI B
MOJIEKYJIaX OpraHUYEecKUX
COEIMHEHUN

10.09.2026

https://m.edso0.ru/GN3QZ8AHX

[IpencraBienue o

https://m.edsoo.ru/P6 AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIaccu pUKanuu u
cHCTeMaTH4ecKas
nomenkiarypa (IUPAC)
OpPraHWYEeCKUX BEIECTB

11.09.2026

Knaccudukanus peakuuii B
OpTraHUYECKOW XUMUHU

16.09.2026

https://m.edsoo.ru/M5DJY MP9M

Cucrematusanusa U 00001IeHTE
3HAHUH 110 TEME

17.09.2026

https://m.edsoo0.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKHUH PsijI,
obmras ¢hopmyJsia, HOMEHKJIATypa
Y U30MEPH S, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

18.09.2026

https://m.edsoo.ru/SHWFWZ174

10

qDI/I?;I/ILICCKI/Ie U XUMHUYCCKHUC
CBOICTBa aJIKaHOB

23.09.2026

https://m.edso00.ru/GV8LNQJ3X

11

Haxoxnenne ajJkaHoB B
npupojie. CriocoOs! noTydeHUs
Y IPUMECHEHHUE aJIKaHOB

24.09.2026

https://m.edsoo.ru/AB2ZKXXIZ

12

Huxnoankausl: oomas popmya,
HOMEHKJIATypa ¥ H30MEpHs,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOKMCTB, CIIOCOOEI
TIOJTyYCHUS ¥ IPUMEHEHHE

25.09.2026

https://m.edso0.ru/Q4B5900Q1A

13

Penrenne pacu€rHbix 3a71a4 HA
onpeeneHre MOJIEKyJISIpHOU
(bopMyITbl OpraHNYECcKOro
BEIIeCTBA 110 MACCOBBIM JIOJIIM
aTOMOB 2JIEMEHTOB, BXOASIINX B
ero cocraB. CucremaTuzanus u

30.09.2026

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

000011IeH1E 3HAHUH IT0 TEME

14

AJIKEHBI: TOMOJIOTUYECKUN PSAI,
oOmras popmyia,
HOMEHKJIaTypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MouiekyJl. CTpyKTypHasi ¥ LiMC-
TpaHC-U30MEPHS AJIKEHOB

01.10.2026

https://m.edsoo.ru/NCGOE2KO0J

15

dusnueckne U XUMUYECKUE
CBOMCTBA ajnKeHOB. [IpaBuio
MapkoBHHKOBa

02.10.2026

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

16

Crioco6sI mosTyueHust u
MIPUMEHEHHUE aJIKEHOB

07.10.2026

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTuueckas padorta Ne 1 mo
teme "[losydueHue aTuaeHa u
W3y4YEHHE ero CBOMCTB"

08.10.2026

https://m.edsoo.ru/HHCGPAVH5

18

Pemnienne pacu€tHbixX 337124 Ha
OIIpEEIICHUE MOJIEKYJIISIPHON
(hopMYyJITBI OPraHUYECKOTO
BEIIECTBA

09.10.2026

https://m.edsoo.ru/ XYWNMAYNA

19

AJIKaEeHBI: CONPSLKEHHBIE,
HU30JIMPOBAHHEBIC,
KyMYJIUPOBaHHEIE.
Oco0eHHOCTH 2JIEKTPOHHOT O
CTPOCHHS

14.10.2026

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKHE CBOMCTBA
CONPSKEHHBIX JUECHOB

15.10.2026

https://m.edsoo0.ru/M356GLRBE

21

Crioco6sI mosryueHust u
MIPUMEHEHHUE aJTKaIMCHOB

16.10.2026

https://m.edsoo.ru/KT8M1N272



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
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
https://m.edsoo.ru/KT8M1N272

22

AJIKMHBI: TOMOJIOTHYECKUM PSI,
obmras ¢popmyia,
HOMEHKJIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3UUYECKHe CBOWCTBA

21.10.2026

https://m.edsoo.ru/N65WYKD93

23

XUMHYECKHE CBOMCTBA AJIKUHOB

22.10.2026

https://m.edsoo.ru/MQ7AO3SUC

24

KauecTBeHHBIE peakuu Ha
TPOMHYIO CBSI3b

23.10.2026

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

25

Crioco6sI mosTyueHust u
IpUMEHEeHHNEe aKUHOB

05.11.2026

https://m.edsoo.ru/SYL7VWAMA

26

Pewienne 3amau: pacyérsl o
YPaBHEHHIO XUMHYECKON
peakuuu

06.11.2026

https://m.edso0.ru/Q7XMPZSRF

27

Cucrematuzauus u o0o01IeHne
3HAHUH 10 TEME

11.11.2026

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

28

ApEeHbI: TOMOJIOTHYECKHH psi,
obmras ¢popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a U TOIyoJIa, UX
¢uznyeckue cpoicTBa

12.11.2026

https://m.edsoo.ru/MVNGDLBK5D

29

XUMHUYECKHE CBOMCTBA aPEHOB:
peaKkIy 3aMeIleHUs

13.11.2026

https://m.edsoo.ru/FCNHX9WY1

30

XVWMHUYECKUE CBOMCTBA apEHOB:
peaKuuy IpUCOCIUHEHNA,
OKHCJIEHHE TOMOJIOIOB OeH30I1a

18.11.2026

https://m.edsoo.ru/CSBNGDUCS

31

OCOOEHHOCTH XUMHUUYECKUX

https://m.edsoo.ru/F2K2CB5PG



https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG

CBOMCTB CTHPOJIA

19.11.2026

32

Penienne pacu€tHbix 3a/1a4 Ha
OIIpEEIIEHNE MOJIEKYJIISIPHON
(hOopMYJITBI OPraHUYECKOTO
BeIlleCTBA

20.11.2026

https://m.edso0.ru/QFKSRGCXW

33

Crioco0sI nosTyueHust u
IIPUMEHEHNE apeHOB

25.11.2026

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

34

I'eneTnueckas CBS3b MCXKOY
Pa3IMYHBIMU KJIaCCaMU
YIJieBoaopo0B

26.11.2026

https://m.edso0.ru/AX7QM5T7F

35

Pacuérel no ypaBHEHMAM
XUMUYECKUX PEAKLIHIA.
Cucrematn3anus 1 0000IIeHne
3HAHUH I10 TEME

27.11.2026

https://m.edso00.ru/9VBZTY4PI

36

[Ipuponnslii ras. Ilonytabie
HeTIHBIC Ta3bl

02.12.2026

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBIi yTosb U TPOIYKTHI
ero nepepad oTKu

03.12.2026

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 ciocobOrr eé
nepepabotku. [Ipumenenne
POAYKTOB mepepadoTku HedTH

04.12.2026

https://m.edsoo.ru/ORE9Y2CYG

39

I'eneTnueckas CBSA3b MEXKIY
Pa3JIMYHBIMU KJIaCCaMH
YIJIEBOIOPOIOB

09.12.2026

https://m.edsoo.ru/HQ22U8ZHE

40

I'anorenonpousBoiHbIE
YTJIEBOJIOPOJIOB: JIIEKTPOHHOE
CTPOEHHUE; PEAKIINU 3aMCIICHUS
rajgoreHa

10.12.2026

https://m.edso0.ru/XX94BSSGR



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR

41

JeiicTBue mienoven Ha
rajoreHIporu3BOIHBIE.
Bzaumoneiicteue
JIMTAJIOTeHAJIKAHOB C MarHUEM U
[IUHKOM

11.12.2026

https://m.edsoo.ru/FF11CTQKA

42

Cucrematusanus 1 00001eHHE
3HAHWU MO pa3aeiny
"VYraeBogoposr"

16.12.2026

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

43

KontposnbHas pabora o reme
"Yraesomopoasr"

17.12.2026

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHBIC OHOATOMHBIC
CIIUPTHI: TOMOJIOTUYECKUMN DS,
obmras hopmyJia, CTpOCHUE
MOJICKYJI, ©U30MEPHS,
HOMEHKJIATypa, Ki1accu pukarms,
(u3nUecKre CBOMCTBA

18.12.2026

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKUE CBOMCTBA
MpeAETbHBIX OJJHOATOMHBIX
CIIUPTOB

23.12.2026

https://m.edsoo.ru/VVHOGFCVLZ

46

Crioco6sI mosTyueHust u
IpUMEHEHUE OHOATOMHBIX
CIIHPTOB

24.12.2026

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upbl: HOMEHKIIATYpa
Y U30MEpH s, 0COOEHHOCTH
(1)I/ISI/I‘-I€CKI/IX U XUMHUYCCKHUX
CBOMCTB

25.12.2026

https://m.edsoo.ru/UUYC7UU21

48

MHoOroaToMHbI€ CHUPTHI:
STHJICHTJIMKOJb U TIUIEPUH, UX
¢bu3nUecKne 1 XUMUYECKHe

30.12.2026

https://m.edsoo.ru/KMYAEB5AX



https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

CBOICTBa

49

CriocoObI mosTyueHust u
MIPUMEHCHUE MHOT 0aTOMHBIX
CITUPTOB

13.01.2027

https://m.edsoo.ru/EU9L4B5H6

50

DEHOII: CTPOECHUE MOJIEKYJIBI,
(u3nYecKue CBOKCTRA.
TokcnuHoCTh (heHona

14.01.2027

https://m.edso00.ru/0117TP1EX

51

XuMHYECKHEe CBOMCTBA eHoIIa

15.01.2027

https://m.edsoo.ru/DRURODFRJ

52

Crioco6s! mosryuyeHus: u
IIpUMEHEeHue QpeHomna

20.01.2027

https://m.edsoo.ru/60BO9BOAKU

53

[Ipaktuueckas padora No 2.
Pemenue sxcnepruMeHTaIbHBIX
3aga4 no tTeMe "CroupTel U
beronsr"

21.01.2027

https://m.edsoo.ru/SHIGNHMGK

54

Cucrematnsanus U 00001eHne
3HAaHUU 110 TEME

22.01.2027

https://m.edsoo.ru/J7BOQOOWB6

55

AJNBIIETUIBI U KETOHBI:
JIEKTPOHHOE CTPOEHUE
KapOOHHJIbHOM I'pyIIIbI;
TOMOJIOTHYECKHE PAbI, 0011ast
bopmyna, usomMepus u
HOMEHKJIaTypa

27.01.2027

https://m.edsoo.ru/DHUDY UVGN

56

ANbIeruapl U KETOHBI:
(usnyeckue CBONCTBA; peaKuu
MIPUCOCTHHEHUS

28.01.2027

https://m.edsoo.ru/FTMHFTV8V

S7

Peaknum oxkucieHus u
KaueCTBEHHBIE PEAKI[UU

29.01.2027

https://m.edsoo.ru/MT7LK3HUT



https://m.edsoo.ru/EU9L4B5H6
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/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

aAJIbACTU 0B U KCTOHOB

58

Crioco6bI moyueHust
aJIbJICTUIOB H KETOHOB

03.02.2027

https://m.edsoo.ru/KOSEDOZNC

59

OHOOCHOBHBIE MPEEIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYJT

04.02.2027

https://m.edsoo.ru/3AG3IMM12R

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
¢buznyeckue cBoicTBa

05.02.2027

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

61

XUMHYECKHE CBOMCTBA
IpeeIbHbIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

10.02.2027

https://m.edso0.ru/[FG799CL7C

62

Oco0OeHHOCTH CBOHCTB
MYpPaBbUHOU KUCJIOTBHI.
MHoroobpasue kKapOOHOBBIX
KHCJIOT

11.02.2027

https://m.edsoo.ru/NCRPAK4Z0Q

63

Oco0EeHHOCTH CBOMCTB:
HeNpeIebHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

TUAPOKCUKApOOHOBBIX KUCIIOT.

[IpencraBuTenu BbICIIUX
KapOOHOBBIX KHUCIIOT

12.02.2027

https://m.edso0.ru/PO7B20AZG

64

ITonsiTue 0 MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT

17.02.2027

https://m.edsoo.ru/ASMOKWR52

65

Crioco6sI mosryueHust u
MpUMEHEeHne KapOOHOBBIX

18.02.2027

https://m.edsoo.ru/ZY83U872I



https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I

KHUCJIOT

66

CrnoxHbie dupsbL:
TOMOJIOTHYECKUH PsifI, 00IIast
dhopmyna, u3omMepus u
HOMEHKJIaTypa

19.02.2027

https://m.edsoo.ru/4C5QIMALE

67

dusnueckue U XUMUYECKUE
CBOICTBa 53U POB

24.02.2027

https://m.edso0.ru/TCIGEW2K6

68

Pemienne pacu€tHbIX 3a7a4: MO
YpaBHEHUIO XUMHUYECKON
peakinu, Ha onpeaecHue
MOJICKYJIIPHOU (OPMYJIbI
OpPraHUYECKOr0 BEIIECTBA

25.02.2027

https://m.edso0.ru/K51200HVD

69

[IpakTuueckas padora Ne 3.
Penrenne sxcniepuMeHTa IbHBIX
3ana4d o teme "Kap6oHoBbie
KucaoThl. CrioxkHbIe 3puph”

26.02.2027

https://m.edso00.ru/OGEJG1Z60Q

70

XKupsr: ctpoenue, puznyeckue u
XUMHUYECKHE CBOMCTBA
(ruzmposus)

03.03.2027

https://m.edso00.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KHUPOB,
COZIepXKaIINX OCTATKH
HCMPEACIBbHBIX )KUPHBIX KUCIIOT.
Kupel B npupone

04.03.2027

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

72

Mpi1a KaK COJIM BBICIITUX
KapOOHOBBIX KHCJIOT, UX
morotee aeiicteue. IlonsaTue o
CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

05.03.2027

https://m.edsoo.ru/YPLLOQUEY



https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7

73

I'eneTnueckas CBSI3b
YTJIEBOJIOPOIOB U
KUCIIOPOICOAEPKAIINX
OpraHUYEeCKHX BEIIECTB

10.03.2027

https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel no ypaBHEeHUSIM
XUMHUYECKUX PEaKIINil

11.03.2027

https://m.edsoo.ru/LZ5VLL2BX

75

Cucrematusanusa U 00001IeHTE
3HAHUH 110 TEME

12.03.2027

https://m.edsoo0.ru/SSWM8F7D7

76

OO0mras xapakTeprucTuka
yIJeBOJ0B U KJIacCHpUKALUS
yriaeBoJ0B (MOHO-, IU- U
MoK CaXapHUIbl)

17.03.2027

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

77

Monocaxapuabl: pU3nYecKre
CBOMCTBA U HAXO0XKIECHUE B
pUpoie

18.03.2027

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHuMe TII0KO03BI, €€
3HAQYCHUC B ) KU3HCACATCIbHOCTHU
opraHusma

19.03.2027

https://m.edso00.ru/6 LS9BLN9Q

79

Jucaxapusl: caxaposa,
MaJlbT03a U JIAKTO3a.
Haxoxnenue B npupoze u
IIPUMEHEHUE AUCAXAPUI OB

24.03.2027

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

80

[Tonucaxapuabl: CTpoeHUe
MaKpOMOJICKYJI, GU3HYECCKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

25.03.2027

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

81

[TonsiTue 00 MCKYCCTBEHHBIX
BOJIOKHaX

26.03.2027

https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
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

82

Pemenue pacueTHbIxX 3a1a4 Ha
OIIpeNETICHUE O BBIXO1A
MIPOAYKTA PEAKLUU OT
TEOPETUYECKU BO3MOKHOIO

07.04.2027

https://m.edsoo.ru/FVO99R8JH

83

Cucrematusanus 1 00001eHHE
3HAHWU MO pa3aeiny

08.04.2027

https://m.edsoo.ru/YTA71S0GH

84

KonTtponbHas pabora 1o reme
"Kucnoponconepxarime
OpraHUYecKue CoeUHEeHUS"

09.04.2027

https://m.edso00.ru/40ZT3216M

85

AMUHBL: KJIacCUpUKAIUS,
CTPOEHHUE MOJIEKY, 001I1as
dbopmyia, uzomepus,
HOMEHKJIaTypa U (pu3ndecKue
CBOMCTBA

14.04.2027

https://m.edso00.ru/64T9T10Z2V

86

XUMHUYECKHUE CBOMCTBA
amupaTHIECKUX aMHHOB

15.04.2027

https://m.edso0.ru/MYC4DL1GD

87

AHWIVH: CTpOCHHE aHUJINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHUJIMHA

16.04.2027

https://m.edsoo.ru/FRTQ7TUDA

88

Crioco06s! nosryueHus u
pUMEHEHUE am(paTHIeCKuX
aMHHOB

21.04.2027

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHCIIOTBI: HOMEHKJIATypa
1 u3oMepus, GU3HIEeCKUe
cBoiictBa. OToenbHbBIE
MPEICTABUTENIN 0.-AMUHOKHUCIIOT

22.04.2027

https://m.edsoo0.ru/RQIQFGFVC

90

XUMHAYECKHE CBOMCTBA
AMUHOKHMCIIOT, UX

23.04.2027

https://m.eds00.ru/160QZ981XZ



https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

OMOJIOrMYECKOE 3HAUECHUE
amMuHOKUCIOT. CHHTE3 U
TUAPOJIN3 TICTITHIOB

91

benku kak npupoaHbIe
MOJIUMEPBI; CTPYKTYPhI OEIIKOB

28.04.2027

https://m.edso00.ru/C031GD96B

92

XUMHAYECKUE CBOMCTBA OCIIKOB

29.04.2027

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

93

A3sotconepxariue
reTePOIMKINIECCKU e
coenuHeHus. HykienHoBbIe
KUCIIOTBI: COCTaB, CTPOCHHE U
Ouojoruyeckas polib

30.04.2027

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

94

[IpaxTuueckas padora Ne 4.
Pemenue sxcnepuMeHTaIbHBIX
3a/a4 1o TeMe
"A3zoTcoaepxkaiye
OpraHUYeCcKHe CoequHEeHus"

05.05.2027

https://m.edso0.ru/NC46Z2YR7

95

[Tpaktnueckas paborta Ne 5.
Pemenue skcriepuMeHTaIbHBIX
3aza4 1o reMe "Pacno3HaBanue
OpraHUYeCKUX COeNMHEHU"

06.05.2027

https://m.edso00.ru/4GSLO35TE

96

KontponbeHas pabora o teme
"AzoTcoaepxamue
OpraHUYECKHE COeqUHEHUs"

07.05.2027

https://m.edso0.ru/R690Q6G80OU

97

OCHOBHBI€ IIOHATHSI XUMUU
BBICOKOMOJIEKYJIIPHBIX
COETUHEHUIN U METOJIBI UX
CHUHTE3a —I10JIMMepU3aIius u
MMOMMUKOHICH CAIHs

12.05.2027

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



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
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

98

[nmactMaccel. YTunuzauus u
nepepaboTKa MIacTHKa

13.05.2027

https://m.edsoo.ru/AU7EQ648Y

99

DnacToMepbl: HaTypaJIbHbIN
CHUHTETHUYECKHE KaydyKH.
Pe3una

14.05.2027

https://m.edso0.ru/SO6ALFPL8

100

Bosokna: HaTypaJbHBIE,
HCKYCCTBCHHBIE,
cunTetnueckue. [lommepsr
CIEeNMaIbHOr O HA3HAYEHUS

19.05.2027

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTryeckas padota Ne 6.
Pemenue skcriepuMeHTaIbHBIX
3aza4y o treMe "Pacno3HaBanue
IUIACTMACC U BOJIOKOH"

20.05.2027

https://m.edsoo.ru/Y1Q0QLRSOP

102

O0o00mIeHre U CHCTEMAaTU3alHs
HM3yYEHHOr 0 MaTepuasa 1o TeMe
"BBICOKOMOIEKYIISIpHBIE
coenuHeHUs"

21.05.2027

https://m.edso0.ru/REGCOZS45

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



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

11 KUIACC

KoaunuyecTBo 4acoB

Ne Hdara JIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrpoabnsie | IIpakTnuyeckue
n/n Bcero U3y4eHus o0pa3oBaTesibHbIE PecypChl
padoThI padoTHhI

1 AAToM. COCTAB ATOMHBIX SACP. 1 https://m.eds00.ru/NOPBJ3G7J
XuMHYECKHi deMenT. M30Tomns! 02.09.2026 B2/, '
CTpoeHHE JIEKTPOHHBIX

2 0 1 https://m.edsoo.ru/9MTBPF8US5
000J104€K aTOMOB, KBAHTOBBIEC 03.09.2026 ps S00.ru
qucla
Krnaccudukanus xumudeckux

3 s-, p-, d-, f- 1 https://m.edsoo.ru/MDGLT301C
DIICMEHTOB (S-, P 04.09.2026 | "2 2
AJIEMEHTHI )
Pacnipenenenue 31eKTPOHOB MO

4 1 https://m.edsoo.ru/HNSVJRET2
ATOMHBIM OPOUTAIISIM 09.09.2026 2
OneKTpOHHBIE KOH(UTYpaIUH

5 1 https://m.eds00.ru/56 M011PUG
aTOMOB B:J.ICMCHTOB B OCHOBHOM H 10.09.2026 p
BO30YXIEHHOM COCTOSTHHUH
6)

6 JIEKTPOHHbIE KOHHTYpaLith 1 https://m.eds00.ru/3Z ORH4PQL
HMOHOB. DJICKTPOOTPUIIATEILHOCTh 11.09.2026
2

7 JICKTPOHHEIC KOHHIYpaLHH 1 https://m.edso00.ru/3ZORH4PQL
MOHOB. DJIEKTPOOTPUILIATEIEHOCTh 16.09.2026
[Tepuonnueckuii 3aKoH U
[Tepuonunyeckas cucrema
XHMHYECKHUX 3JieMeHToB /I. H.

8 1 https://m.edsoo.ru/RRTS1FRBD
MenjeneeBa, CBA3b C 17.09.2026 D

COBPEMEHHOU TEOpUEN CTPOCHHUS
aTOMOB



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEpPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JI€MEHTOB
1 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BCIUICCTB 11O I'pyIIIIaM U
nepuojam

18.09.2026

https://m.edsoo.ru/M2BG8LOGU

10

CucreMatusanus 1 00001IeHne
3HAaHWUU 110 TEME

23.09.2026

https://m.edsoo.ru/FOHYMABMC

11

Bunpl xuMudueckoi CBI3H.
MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBs3H. BomopongHas
CBA3b. MEXMOJIEKYIIIpHBIC
B3aUMOJICH CTBUS

24.09.2026

https://m.edsoo.ru/YSFOZQORM

12

BajleHTHOCTE M BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
AIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUYECKUM
CTpOEHUEM

25.09.2026

https://m.edsoo.ru/FLOBCCB2E

13

IIpencraBiieHHs O KOMILJIEKCHBIX
COCIMHECHUSX: COCTaB U
HOMEHKJIaTypa

30.09.2026

https://m.edsoo.ru/PNUHMOOP5

14

BemecTBa MoJieKyIsIpHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHUSI.
Tunbl KPUCTAIMYECKUX PEIIETOK
U CBOIMCTBA BEIIECTB

01.10.2026

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

15

ITonsTre 0 AUCHIEPCHBIX
cucremax. [Ipencrasienue o
KOJIJIOUTHBIX pacTBOpPax

02.10.2026

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

16

HctuHHBIE pacTBOPBI:
HACBIIIEHHBIC U HEHACBHIILICHHBIE,

07.10.2026

https://m.edsoo.ru/M12GZKJ8B



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B

PacTBOPUMOCTb.
Kpucrannoruaparsl

17

Crioco0bI BbIpaXKEeHHS
KOHIICHTPAIH PacTBOPOB

08.10.2026

https://m.edsoo.ru/ZUAKS9SXC

18

Pemenue 3ana4 ¢
UCMOJIb30BAaHUEM ITOHATHH
""MaccoBast 1011 paCTBOPEHHOT O

nn

BEIIECTBA ', MOJIApHas

KOHILIEHTpanus"

09.10.2026

https://m.edso00.ru/9YYG9X6FN

19

Knaccudukaius 1 HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB

14.10.2026

https://m.edsoo.ru/Y3JUK9MC4

20

Cucrematusanusg 1 00001IeHIE
3HAHUH IO TEME

15.10.2026

https://m.edsoo.ru/7LEFEQFM5

21

KontponpHas pabota 1o TeMam
"CrpoeHnue aToma.
[Tepuonnyeckuii 3aKoH U
Ilepuoanueckas cucrema
XAMHAYECKUX 31eMeHToB [[. 1.
Mengeneesa", "Crpoenue
BeniecTBa. MHoOrooopasue
BelecTB"

16.10.2026

https://m.edsoo.ru/5SARJUK9HZ

22

Knaccudukanus Xumuaeckux
peaKuuii B HEOPraHUYECKOU U
OpraHMYECKON XUMUHU. 3aKOH
COXpaHEHMs MacChl BEIIECTB;
3aKOH COXPaHEHHUs U
IIPEBPALLECHUS] SHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

21.10.2026

https://m.edsoo.ru/ZOMZMS8REE

23

TenoBble 3P PEKTH XUMUUECKUX

https://m.edso00.ru/9TSXHFEMT4



https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4

peakuuii. TepMoxumMuyecKkue
ypaBHEHUS

22.10.2026

24

Brruncnienus no ypaBHEHUsIM
XUMHUYECKUX PEaKIil 1
TEPMOXUMUYECKUM YPaBHEHUSAM

23.10.2026

https://m.edsoo.ru/\V\5SWAVUXO0H

25

CKOpOCTh XUMHUYECKOU peaKIIni,
€€ 3aBUCUMOCTb OT Pa3IuYHbIX
¢akropos. Karamus u
KaTaJau3aTopbl

05.11.2026

https://m.edsoo.ru/DSEHND9EL

26

I'omorenubie u IreTCPOrcHHbIC
PpCaKknu

06.11.2026

https://m.edso0.ru/RN8POZ7YQO

27

[TpaxkTnueckas padorta Ne 1 mo
Teme "BiusHue pazamuHbIX
($aKkTOpPOB Ha CKOPOCTh
XUMHUYECKON peakiuuu"

11.11.2026

https://m.edso0.ru/NGQ05JTY7

28

OO0paTtumble 1 HEOOpaTUMBIE
peakuuu. XUMHYECKOE
paBHOBECHE

12.11.2026

https://m.edsoo.ru/XHPQ3BRAJ

29

[TpakTueckas padorta Ne 2 o
Teme "BiusHue pa3nuuHbIX
(aKkTOpOB Ha MOJIOKEHHE
XUMHUYECKOIO paBHOBECUS "

13.11.2026

https://m.edsoo.ru/UMBG65DAVK

30

DIEKTPOIUTHYECKAS
nucconuanua. CuiabHble U ci1adble
ANEeKTpOouThl. CTereHb
JIMCCOLTHAIIHN

18.11.2026

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

31

HNonHoe npou3sBeaeHre BOJIBI.
Cpena BOJHBIX PacTBOPOB.

19.11.2026

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



https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU

Bonopoansiit mokazatens (pH)
pacTBOpa

I'mapomus conelt. Peakuuw,

32 MPOTEKAIOIINE B PACTBOPAX 90.11.2026 https://m.edsoo.ru/L5SHMAMHLJ
AIEKTPOIUTOB
[TpakTrueckas padora Ne 3 mo

33 Teme "Xumuueckue peaKI_'I'I/II/I B 95 11.2026 https://m.edsoo.ru/RD8CXFMNS
pacTBOpax JIEKTPOIUTOB
OKHUCIIUTEIBLHO-

BOCCTaHOBUTEIIbHBIC PEAKITUU.

34 https://m.edsoo.ru/AFQATHSZT
Baxxuelinme oKUCIUTEIN U 26.11.2026 S-17M.£d500.
BOCCTAHOBUTENU
Metop 31eKTPOHHOT O

35 https://m.edsoo.ru/LCSPR4PCZ
(97IeKTOHHO-MOHHOT0) Oananca 27.11.2026 D
DIIEKTPOJIN3 pacTBOPOB U

36 https://m.edsoo.ru/7UC0BIP3
pacrjiaBoB BEIIECTB 02.12.2026 D Q

7 P https://m. .'u/MBRCJ2BHV

3 CIlICHHE 3a]1a4 PA3JUYHBIX TUIIOB 03.12.2026 ttps://m.edsoo.ru/ CJ

38 P https://m.edsoo.ru/REEKUYHAU

elIeHue 3a7a4 Pa3JIMYHbIX TUTIOB 04.12.2026 p
CucremMatnsanus 1 00001eHne
7 "X https://m. . KMF1

39 3HAHUHI 1"1'0 TeMe " XUMHUYECKUE 09.12.2026 ps://m.edsoo.ru/0O0CUU
peaKIum
KoutponbHas paGota o Teme

40 https://m.edso0.ru/E120ZSNS2
"Xumuueckue peakuun" 10.12.2026 DS.IHN.E0500.1L
ITomoxxeHue HEMETAILIIOB B

41 [lepuoanueckoii cucreme 11.12.2026 https://m.eds00.ru/S2T11G534

XAMHAYECKUX 31eMeHToB [[. 1.



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

MeHneneeBa 1 0COOCHHOCTHU
CTPOEHUS UX aTOMOB.
duznyeckue cBoiicTBa
HEMETAJIJIOB

42

Annotponusi HeMeTayuioB (Ha
npuMepe KKCIopoa, cephbl,
docdopa u yraeposa)

16.12.2026

https://m.edso0.ru/DKHVETX6S

43

Bognopon: nmonyuyenue,
¢u3nyecKre U XUMHUYECKUE
cBoiicTBa. ['mapunsl

17.12.2026

https://m.edsoo.ru/EOAB3TJZ2

44

["anorensl: HaXOX/IEHUE B
MPUPOJIE, CIIOCOOBI MOTYyYEHUS,
buzHUecKre 1 XUMUYECKUE
CBOMCTBa

18.12.2026

https://m.edsoo0.ru/SESM200XI

45

I"anorenoBogopoabl. Baxkueiimme
KHUCIIOPOCOMIEpIKalIHe
COEIMHEHHUSI TaJIOT€HOB

23.12.2026

https://m.edsoo.ru/FWWH6A36J]

46

JlaGopaTopHble U
MIPOMBIIIVICHHBIE CITOCOOBI
MOJIyYEHUSI TaJIOr €HOB.
[IpuMeHeHue ragoreHoB 1 ux
COeTMHEHUN

24.12.2026

https://m.edsoo.ru/ULSR2WQ2T

47

[TpaxkTueckas padota Ne 4.
PGHICHI/IG 3KCHCpI/IMCHTaJ'H)HI>IX
3aga4 no reme ""anoreHer"

25.12.2026

https://m.edsoo.ru/\VJHPYU202

48

Kucnopon: maboparopHsie u
MPOMBIIUICHHBIE CITOCOOBI
NOJTy4eHUs!, PU3NYECKHe U
XUMHYECKUE cBoKcTBa. O30H.

30.12.2026

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



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF

IIpumenenue KkucIopoaa U 030Ha

49

OKCHUIBI U TIEPOKCUIBI

13.01.2027

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

50

Pemienue 3aJa4 pa3JIMYHbIX TUIIOB

14.01.2027

https://m.edso0.ru/Q8L50HZYY

51

Cepa: Hax0XKJeHUE B IPUPOJE,
CrocoObl Mogy4eHusl, puznyeckue
Y XUMUYECKHE CBOMCTBA

15.01.2027

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

52

CepoBoaopoa, cynb(uibl

20.01.2027

https://m.edsoo.ru/PMO9PHT23

53

Kucnoponconepxkariue
coenuHeHHs cepbl. OCOOCHHOCTH
CBOWMCTB CEpHOM KHCJIOTHI

21.01.2027

https://m.edso0.ru/8 TN3SZ505

54

[TpaxkTnueckas padota Ne 5.
Pemmenue sxcrnepruMeHTaIbHBIX
3aga4 o Teme "Cepa u e€
coenrHeHus "

22.01.2027

https://m.eds00.ru/9S76ZZRFW

55

A3OT: HaxOX/IeHUE B MIPUPOJIE,
CIOCOOBI NMOJTy4eHUs], pu3nuecKue
U XUMUYECKHE CBOM CTBA.
AMMUaK, HUTPUIbI

27.01.2027

https://m.edsoo.ru/IZPKQO7C4P

56

Kucnoponconepxaiue
coenuHenus a3ota. OcoOeHHOCTH
CBOMCTB a30THOM KUCJIOTBI

28.01.2027

https://m.edso0.ru/271860BC3

S7

[Tpumenenue a3zora u ero
COeIMHEeHUI. A30THBIE
ynoOpeHus

29.01.2027

https://m.edsoo.ru/MO1P0340QF

58

docdop: HaxokKACHUE B IPUPOJIE,

https://m.edso0.ru/PXZ01Z70S0



https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0

CrocoObl MoTy4eHusl, puznyeckue
Y XMMUYECKHE CBOKCTBA.
®ochuns u hochun

03.02.2027

59

Oxkcunsl dpocdopa,
dochopcomepkanime KucIoThl.
Comu ¢pocdopHOIl KUCTOTHI

04.02.2027

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

60

[Ipumenenue pocdopa u ero
coequHeHui. PochopHbie
ynoopenus

05.02.2027

https://m.edso00.ru/99E3JYYTM

61

[TpakTuyeckas pabora Ne 6.
Pemienue sxcnepuMeHTaIbHBIX
3aj1a4 1o TeMe "A30T u pocdop u
ux coenuHeHus"

10.02.2027

https://m.edso00.ru/97LCBY XY?2

62

VYrnepoa: HaxoXKAeHUE B
MIPUPOJIE, AJTIOTPOITHBIC
Monudukanuu; GU3NIECKUE U
XHMHYECKHE CBOMCTBA,
MpUMEHEHUE

11.02.2027

https://m.edsoo.ru/IWDS30TDR

63

Oxkcun yraepona(ll), okenn
yraepona(lV), yroasHas kuciora
U e€ conu

12.02.2027

https://m.edsoo.ru/6DLNTI13TE

64

Pemrenue 3a1a4 pa3JIMUHbIX TUIIOB

17.02.2027

https://m.edsoo.ru/PQWKCI1NJIX

65

Kpemnuii: HaxoxaeHue B
MPUPOJIE, CIIOCOOBI TTOTYUCHHUS,
bu3nYecKre U XUMHYECKUE
CBOICTBa

18.02.2027

https://m.edsoo.ru/R7FY3Y3BW

66

Oxkcup kpemuus(1V), kpemuueBas

https://m.edso0.ru/NTQOS329K



https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K

KHUCJI0Ta, CHJIMKATHI

19.02.2027

67

[IpumeHeHue KpeMHUS U €ro
coenuueHnii. CTEKII0, ero
MOJIyYEHHUE, BUABI CTEKJIA

24.02.2027

https://m.edso0.ru/1XJ00600T

68

Pemienue 3aa4 pa3JIMIHbIX TUIIOB

25.02.2027

https://m.edso00.ru/S5319XD1S

69

Cucrematusanusa 1 00001eHne
3HaHui o reme "Hemeramisr"

26.02.2027

https://m.edso0.ru/QCSGMOTFES

70

KonrtponpHas pabota 1o reme
"Hemeramnsr"

03.03.2027

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

71

AHanu3 pe3ysbTaToB
KOHTPOJIbHOM paObOThI, KOPPEKIIUs
OLIHOOK

04.03.2027

https://m.edsoo.ru/LAOAONSJ7

72

[Tonoxxenune MeTaysioB B
[lepuoanyeckoii cucreme
XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB

05.03.2027

https://m.edsoo.ru/57FR910P1

73

O6mume pusnyeckne cBOKWCTBA
MetaJiioB. [IpuMeHeHue
METAJIJIOB B OBITY U TEXHUKE

10.03.2027

https://m.edsoo.ru/ACNOR6AKW

74

CmuiaBsl MetasuioB. Kopposus
METaJlIoB

11.03.2027

https://m.edso00.ru/1V3XS7EXT

75

Pemenne 3a1a4 pa3JIMYHbIX TUIIOB

12.03.2027

https://m.edsoo.ru/HCZY575D9

76

DJIEKTPOXUMHYECKUN PAJT
HanpsbkeHuit MetayutoB. Obmue

17.03.2027

https://m.edsoo.ru/5SWJLF3YLW



https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
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/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW

CIOCOOBI TTOTYYEHUS METAIIJIOB

77

OO01mas XxapakTepucTuka
MmeTayiioB | A-rpynmnbl
[lepuoanyeckoi cUCTEMBI
XMMUYECKUX 31IeMeHTOB. Hatpuit
Y KaJluii: olryueHue, pundeckue
1 XUMHYECKHE CBOICTBA,
MIPUMEHEHUE MTPOCTHIX BEUIECTB U
HUX COEIWHEHUN

18.03.2027

https://m.edsoo.ru/W4VWNSJ5E

78

OO6m1ast xapakTepuCcTHKa
metasioB || A-rpymisl
[lepuoanyeckoi cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruui
Y KaJIbLIMI: MTOJy4YECHHUE,
busznuecKkre 1 XMMUYECKUE
CBOICTBA, IPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COEIMHEHUN

19.03.2027

https://m.edso00.ru/Q4YBTZ3RY

79

JKécTKoCTh BOIBI M CITIOCOOEI €€
yCTpaHCHHSI

24.03.2027

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

80

ANIOMUHUIL: IOTy4YeHHE,
¢du3nyecKre U XUMHYECKUE
CBOICTBA, IPUMEHEHHUE

25.03.2027

https://m.edsoo.ru/OZHBSIBO6

81

AmoTepHbIe cBOIiCTBa OKCHIA U
TUAPOKCUJA ATIOMUHUSA,
TUAPOKCOKOMIIIIEKChI aIFOMUHUSA,
UX IPUMEHEHHE

26.03.2027

https://m.edsoo.ru/RM2IRHCBM

82

Pemrenne 3aa4 pa3JIMUYHbIX TUIIOB

07.04.2027

https://m.edso00.ru/ZCTIX7CQ3

83

ITpaxTueckas padbora Ne 7.

https://m.edsoo0.ru/ZR9H28T3K



https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K

Pemmenue sxcrepuMeHTaIbHBIX
3az7ad4 1mo reme "Meraibl
[JIaBHBIX moArpymmn"

08.04.2027

84

OO61mas xapakTepucTuKa
METaJIJIOB MTOOOUHBIX TOATPYIIIT
(b-rpynmn) Ilepnognueckoit
CHCTEMbl XUMHUYECKUX JIEMEHTOB

09.04.2027

https://m.edsoo.ru/INZNM9J50

85

dusnueckre U XMUMU4ECKHE
CBOICTBA XpOMa U €ro
COCIMHEHUM, UX IPUMECHEHUE

14.04.2027

https://m.edsoo.ru/EMH85BONN

86

Baxxnenmme coenuHeHu
Mapranua. [lepmanranar kanus,
€ro OKHMCIIUTEIbHBIE CBOMCTBA

15.04.2027

https://m.edsoo.ru/TVZPEX8X4

87

CDI/ISI/I‘-IGCKI/IG U XUMHWYCCKHEC
CBOICTBA KeJe3a U ero
coenuHeHnuil. [lonyuenue u
MIPUMEHEHHUE CIIaBOB JKeJie3a

16.04.2027

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

88

dusnueckue U XUMHYECKUE
CBOMCTBA MU U €€ COCTMHEHUH,
UX IPUMEHEHHUE

21.04.2027

https://m.edso0.ru/GET2L9K3X

89

duznyeckre 1 XUMHYIECKHE
CBOMCTBA ITMHKA U €T'0
COEIMHEHHUM, UX TPUMEHEHUE.
I'MApOKCOKOMITIIEKCHI LIMHKA

22.04.2027

https://m.edsoo0.ru/O4C50QKBEJ]

90

[TpakTuueckas pabota Ne 8.
Perienne sxcnepuMeHTaIbHBIX
3a/1a4 o Teme "MeTasl
NOOOYHBIX MOATpyHH"

23.04.2027

https://m.edsoo.ru/BAJAYWS82G



https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G

91

Pemrenue 3a1a4 pa3JIMUYHbIX TUIIOB

28.04.2027

https://m.edsoo.ru/EI77EUHOQZ

92

O00011IIEHNE U CUCTEMATU3AIUS
W3YYEHHOr0 MaTeprasa 1o TeMe
"Metaisr"

29.04.2027

https://m.edsoo.ru/NHKRDJUTS

93

KonTtponpHas pabora 1o reme
"MeTanisr"

30.04.2027

https://m.edsoo.ru/4Z62\V30B1

94

AHanms pe3ysbTaToB
KOHTPOJIbHOM pabOThI, KOPPEKIIHS
OLIHOOK

05.05.2027

https://m.edsoo0.ru/KGZO0DOKTT

95

Poie xuMuu B obecnieueHun
YCTOWYHBOI'O pa3BUTHS
yenoBeyecTBa. [lonsatue o
Hay4HBIX METOAAX UCCIIEA0BaHUS
BELIECTB

06.05.2027

https://m.edso0.ru/SSTS5RWKS8

96

Hay‘-IHBIG IMPHUHIUIIBL
OpraHn3anuu XuMHU4YCCKOro
IMpONU3BOACTBA. HpOMI)IH_U'IeHHI;IC
CII0COOBI IMOJIYYCHUA Ba)KHEU X
BCIICCTB

07.05.2027

https://m.edsoo.ru/\V4Y20W8UR

97

XHUMHUYECKOE 3arpsI3HEHUE
OKpY’KAIOILIEH CPEIIbl U €ro
IIOCJIEICTBUSA

12.05.2027

https://m.edsoo.ru/HFYWAQ1VW

98

XuMUs ¥ 3J0pOBbE UEIOBEKA.
JlekapcTBeHHBIE CpeCTBA

13.05.2027

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

99

XuMmus nuiny. Pois XumMuu B
00ecIIeYeHNH U IIEBON
0e30macHOCTH

14.05.2027

https://m.edsoo.ru/BTM3AEKNW



https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW

Kocmernueckue u napdromepHbie

100 1 https://m.edsoo.ru/0V85PPBKW
cpenctBa. beiTOBast XuMus 19.05.2027 D
XUMHS B CTPOUTENBCTBE.

101 Baxxnelime CTpOUTENbHBIE U 1 90.05.2027 https://m.edso0.ru/5SFX2N2T3J
KOHCTPYKITHOHHBIC MaTEPHAITBI
XWUMHS B CEILCKOM XO3SIMCTBE.

102 Opranudeckre 1 MUHEpPaJIbHBIE 1 91.05.2027 https://m.edsoo.ru/YY395RQAJ
ynoopenus
CucreMatusanus 1 00001IeHne _

103 A IO TeMe 1 91.05.2027 https://m.edsoo.ru/IGMSCPOK9

OBLIEE KOJIMYECTBO HACOB I10 103

ITPOTPAMME



https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPsIEMOr0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeJHero o01ero
oOpa3oBaHus

1

Bnanenne cucreMoil XUMUYECKUX 3HAHUM, KOTOpas BKJIOYAET:

11

OCHOBOMOJIATAIONINE TOHATHS (XUMUYECKHH SJIEMEHT, aTOM, H3OTOIIbI,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JeKTpOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE€ U BO30YXKIEHHOE COCTOSHHE aToMa, HOH, MOJIEKyJa,
BaJICHTHOCTD, AIEKTPOOTPUIIATENILHOCTb, CTEIICHb OKHCIICHHS,
XUMHUYECKasi CB3b (G- W T-CBs3b, KpaTHBIE CBSI3M), THOpUAN3ALUS
ATOMHBIX OpOWTasiel, KPUCTATMYECKAs pEmETKa, MOJb, MOJISIpHas
Macca, MOJSPHBIA O0BEM, MOISpHAsE KOHIIGHTpAIUs, pPaCTBOPHI
(MCTUHHBIC, IHUCIIEPCHBIC CHUCTEMBbl), KPUCTAJUIOTUIPATHI, YIJICPOXHBIN
CKeleT, (DYHKIIMOHANIbHAS TPYIINa, paauKal, H30MEephbl, CTPYKTypHas
dbopmyna, uzomepus  (CTpyKTypHasi, reomerpuyeckas  (Iuc-,
TPaHCU30MEpPHSs), TOMOJOTHYECKUH psi, TOMOJIOTH, YIJICBOJIOPOIbI,
KHCIIOPOA- M a30TCOJACp)KAIIME COCAMHEHUS, OMOJOTMYCCKH aKTHBHBIC
BemecTBa (yrieBOAbI, KUPBI, OCIKN), MOHOMEP, IMOJUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCTMHEHUS, KPEKUHT, PUPOPMUHT, THUTIHI
XUMHUYECKUX peakIuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJOTEPMUYECKHE, PEAKIIMA MOHHOTO OOMEHA, TOMO- M TeTepPOTCHHEIE,
o0paTHUMBbIE U HEOOpPATUMBIE), PACTBOP, DJIEKTPOIUTHI, HEIJICKTPOIHUTHI,
ANEKTPOIMTHYECKAsT TUCCOIUAIINS, CTEIICHb JUCCOIMAIIUN, OKUCIUTEIb,
BOCCTAHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XHUMHUYECKOH pEaKIIHH,

XUMHUYECKOE PaBHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOpHsl XHMHMUYECKOIO CTPOEHHMS OPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopusi 3IEKTPOIUTUYECKON AMCCOLMALINH,
[Tepunonnueckuii 3akon J[.M. MenpaeneeBa, 3aKOH COXPaHEHHUS MaccChl),
3aKOHOMEpPHOCTH, CHUMBOJMYECKHI S3BIK XHMHH, MHPOBO33PEHUECKHUE
3HaHUS, JISKAIIME B OCHOBE MOHMMAaHUs NPUUYUHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE MPEICTABICHUSA O CTPOCHUH

BEIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJAMOJIEKYJIIPHOM YPOBHSX

1.3

npeacTaBJICHUA (6] MCEXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,

TEPMOANHAMUNYCCKHUX u KHMHCTUYCCKUX 3aKOHOMEPHOCTAX nux




MMPOTCKaHUuA, 0 XUMHUYCCKOM PABHOBCCHH, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTrMYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIY4YEHUU U
0€30MacHOM  HWCIHOJB30BAHUM  BAXKHEUIIUX  HEOPTraHUYECKHX U
OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JIESITEIbHOCTH

YCJIOBCKa

1.5

061111/1e HAay4YHbIC NPUHOHUIIBI XUMHWYECKOIO MMPOU3BOACTBA (Ha npumMepe
IMpOU3BOACTBA cepHoﬁ KHUCJIOTBI, aMMHaKa, METaHOJia, nepepa60TKH

He(TH)

ChopMHUpOBaHHOCTh YMEHUH BBISIBIISATH:

2.1

XapaKTCPHBIC IIPpHU3HAKH u B3anMOCBS3b HU3Yy4YCHHBIX HOHﬂTHﬁ,
NPUMCHATL COOTBCTCTBYIOIUEC IIOHATHA MPH ONHWCAHHUU CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX IIPEBPAILECHUAN

2.2

B3aMMOCBSI3b XMUMHYECKHUX 3HAHMU C HOHATHUSIMHU H npeacTaBJICHUAMHA
Apyrux npeimMeToB A 0oee OCO3HAHHOIO IMOHMMAaHMSA U OOBICHEHHUS

CYHIHOCTHU MATCPUAJILHOI'O €IMHCTBA MU pPa

CchopMupOBaHHOCTH YMEHUS UCHOIB30BATh:

3.1

HAMMCHOBAaHHUI XHMHUYCCKUX COGI[I/IHGHI/II\/'I MCXKAYHApOAHOro CoOr3a
TCOpeTH‘{CCKOﬁ u HpHKJ’I&I{HOﬁ XMMUHU W TPUBHUAJIBHBIC HAa3BaAHUA
BC€IICCTB, OTHOCAIIMUXCA K H3YYCHHBIM KJlaCCaM OpPraHU4YCCKUX ¢

HEOPraHUYECKUX COCTUHEHUU

3.2

XUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJeHMsI (OpPMYJ HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX

U CKeJIETHBIX) (GOpPMYJI OPraHUYECKUX BEIIECTB

ChopMHPOBAaHHOCTH YMEHUS KJIACCH(HUIINPOBATH:

4.1

HCOPraHNM4eCKUe BCHICCTBA, CaMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHUA H

KpUTEpUH 15 KJIacCU(DUKAIMU U3Yy9aeMbIX XMMHUYECKHUX OOBEKTOB

4.2

OpraHn4eCkKuc BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHuUsA H

KpUTCPpHU I KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHBIM HpU3HAKaM (YMCIy M COCTaBy pearupyrolluX BEIIECTB,
TEmIOBOMY I(PQEKTy peakUud, H3MEHEHUIO CTEleHed OKHUCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pCaKlnu, y9aCTHurO KaTaJII/ISaTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKT€pU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) U HOHOB
XUMHUYECKUX 31eMeHTOB 1 — 4 nepuonos [lepuoanueckoii cucremst J1.1.
MeHneneeBa U UX BaJICHTHbIE BO3MOXXHOCTH, UCIOJIb3Ys MOHATUSA S-, p-,

d-a5eKTpOHHBIC OpOUTAIH, SJHEPTETUYCCKHE YPOBHU




CchopMupoBaHHOCTh yMEHHS OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKHX SJIEMEHTOB U 00pa3yeMbIX MMHU COEAMHEHUH MO

IepuoaaM u rpymnmnam

ChopMupoBaHHOCTh YMEHHSI COCTABJISITH YPAaBHEHHS XUMHUYECKUX

pEeaKUnii U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMOCPEACTBOM COCTABJICHUSA

AJIEKTPOHHOTr0 OajaHca dTUX peaKuil

7.2

YPaBHEHMS pEAKUUN pa3IM4YHBIX THUIIOB; IIOJHBIE W COKPAILIEHHBIE
YpaBHEHUS PEaKLUil HOHHOTO OOMeHa, YUUThIBasl yCJIOBUS, IPU KOTOPBIX

OTH PCAKIUHU UAYT 10 KOHLA

7.3

peakuuii ruapoaM3a, peakuuid KOMILIEKcooOpa3oBaHMs (Ha MpHUMepe

THAPOKCOKOMIIJICKCOB IIMHKA U aJHOMI/IHI/ISI)

CchopMupoBaHHOCTh YMEHUS TOATBEPKAATh:

8.1

Ha KOHKPETHBIX TMPUMEpPAX XapakTep 3aBUCUMOCTH PEAKIIMOHHOU
CIOCOOHOCTH OpPraHWYECKUX COEAMHEHUW OT KpaTHOCTH M THUMA
KOBAJICHTHOM CBSI3U (G- U TM-CBSA3H), B3AMMHOI'O BIUSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)K€ OT OCOOEHHOCTEH pealin3aluy pa3InyHbIX

MEXaHHU3MOB MIPOTEKAHUS PEAKIIHIA

8.2

XapaKTCPpHbBIC XWUMHYCCKUC CBOICTBA BC€IICCTB COOTBCTCTBYHOLIMMH

9KCIIEPUMEHTAMH U 3aMMCSIMHU YPAaBHEHUM XUMHUYECKUX PEAKIINI

ChopMUpOBaHHOCTh YMEHHUS XapaKTEPHU30BaTh COCTAB W Ba)KHEUIINE
CBOMCTBA BENIECTB, MNPHUHAJICKANMX K ONpENEIEHHBIM KilaccaM U
rpynmnaM COeIUHEHUM (TIPOCThIE BEIIEeCTBA, OKCUIBI, THIPOKCHIBI, COJIH;
YTJIEBOAOPOIBI, TPOCTHIE A(DUPHI, CIUPTHI, (DEHOJIBI, aTbICTU b, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIOXHBIE 3(MUPBI, XKUPBI, YTIIEBOIbI, AMHHBI,

aMUHOKHCIIOTBI, OEJIKH)

10

CchopMupoBaHHOCTh YMEHHSI MPOBOJUTH pacdy€Tbl MO XHUMHYECKUM
dopmynaM M ypaBHEHUSM XHMHUYECKHUX PEAKIHUI C HCHOJIb30BAaHUEM

(bl/ISI/I‘IeCKI/IX BCIIMYHNH:

10.1

Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUU, €CIH OJIHO
W3 UCXOJIHBIX BEILIECTB JAaHO B BUJE PACTBOpA C OMPENEIEHHON MaCCOBOM

JI0JIel pacTBOPEHHOT O BEIIIECTBA UJIM JIAaHO B U30BITKE (MMEET PUMECH )

10.2

MaccoBOM WM 00BEMHOMN J0JIM, BBIXO/Ia IPOAYKTa peakuu

10.3

TenjaoBoro 3 dexra peakuuii

10.4

00BEMHBIX OTHOILEHUH ra30B

10.5

10 HaXOXKJICHUIO XUMHUYECKOU (OPMYITBI BEIIECTBA




11

Bnanenue cucrtemoil 3HAHMI O METOAAX HAYYHOTO MO3HAHUS SIBJICHUU
MIPUPOJIbI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax U YMEHUE MPUMEHATh
9TU 3HAHUS TPU SKCHEPUMEHTAIHHOM HCCICIOBAHUU BEIIECTB U JJIS
OOBSICHEHHUSI XHMHYECKHMX SIBJICHHI, HMEIOIMX MECTO B TPUPOJIE,

HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCC,HHCBHOﬁ KHN3HU

12

CdopMupoBaHHOCTE YMEHHUS TPUMEHSTH (WMCIONB30BaTh) 3HAHUS O
COCTaBE€ W CBOMCTBAX BEIIECTB [JISI DKCIIEPUMEHTAJIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKHX
peakuuMi W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHUCTEMHbIE XUMUYECKUE 3HaHMS Ui OOBSCHEHUS U NPOTHO3UPOBAHMS
SIBJICHUW, WMMEIONIMX €CTECTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSITHS

IPaMOTHBIX pELIEHUH TPo0JIeM B CUTyalUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUsI IUIAHUPOBATh M MPOBOAUTH XMUMHYECKHUI
OKCIEPUMEHT (TIOJIy4eHHE M H3YyYEHHE CBOMCTB HEOPraHWYECKUX H
OPraHMYECKUX BEIIECTB, KAauyE€CTBEHHBIC PEAKIHUH YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJCOIEPKAIIMX OPraHUYECKUX BEIIECTB,
pelieHne AKCIIEPUMEHTATbHBIX 3ama4 o pacrio3HaBaHUIO
HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB) C COOJIIOJIEHWEM MpPaBHII
Oe3omacHOro  oOpalieHuss ¢  BeHeCTBAMH W JIAOOpaTOPHBIM
obopynoBanueM; GOpMyIMPOBATH I[ENH HUCCIEIOBAHUS; MIPEICTABIATH B
paznmuuHOW ¢dopMe pe3ynbTaThl JKCIEPUMEHTAa, AaHAIM3HPOBATh U

OLICHUBATb UX JOCTOBCPHOCTDH

14

CchopmMupoBaHHOCTh YMEHHS OCYILECTBIISITH II€JICHANPABICHHBIA MOUCK
XAMHUYECKON MH(POpMAIMU B PA3IMYHBIX HCTOYHUKAX (HaydHas U y4yeOHO-
HayyHasl JINTepaTypa, CpeicTBa MaccoBoi HHpopmaiuu, cetb IHTepHET 1
ApyTHe), KPUTHYECKH AaHAIM3HUPOBATH XHMHYECKYI0 HH(pOpManuio,
nepepabaTbiBaTh €€ M HCIOJIb30BATH B COOTBETCTBUM C MOCTaBJIEHHOU

yaeOHOM 3a1aueit

15

ChopMHpOBaHHOCTh YMEHUS MPOrHO3UPOBATH, AHAJIM3UPOBATH U
OLICHUBAaTh HMH(OPMAIMIO C TO3MUIHNA SKOJIOTHYECKON Oe30MmacHOCTH
MOCINIEICTBUI OBITOBOM W TMPOU3BOACTBEHHOHN ESTEILHOCTH YEIOBEKa,
CBSI3aHHOW C mepepadoOTKOW BelEecTB; C(HOPMUPOBAHHOCTh YMEHMM
OCO3HABAaTh  OMACHOCTh  BO3JICHCTBUS  HA  JKUBBIE  OpPraHU3MBI
ONpenenEHHBIX BEIECTB, IOHMUMAs CMBICT IIOKa3aTels MpeneabHOu
JOMYCTUMOM KOHLEHTPAallMM, M TOSCHATh HAa MpPUMEpPax CHOCOObI
YMEHBIIEHUS U MPEAOTBPALICHUS] X BPEAHOI'O BO3/IEUCTBUS HA OPraHU3M

YCJIOBCKa




HNEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBbBIX HA EI'D
O XUMHUun

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

TeopeTnueckre OCHOBbI XUMHH

1.1

Crpoenue BemiectBa. CoBpeMEHHasi MOJIeNIb CTpOEHUsI atoma. Pacmpernenenue
JNIEKTPOHOB MO DJHEpPreTudeckuM ypoBHAM. Kraccudukamuss XUMHYECKHUX
snmeMeHTOB. OCOOEHHOCTH CTPOCHHUS DHEPreTHIeCKUX YpOBHEi aToMoB (S-, p-, d-
aneMeHToB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OJEKTPOHHAs

KOH(l)I/IpraHI/ISI aTtoma. BagenTHbie QJICKTPOHBI

1.2

[lepuoguueckas cucrema xumuueckux odnemeHroB J[.M. Menneneesa.
O®uznuecknit cmbica [lepuomnueckoro 3akoHa J[.M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB OJJEMEHTOB M HMX COCIMHEHUU IO
nepyuojaM M TpymnmnamM. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB IPOCTHIX

BCIIECTB, BOAOPOJHBIX COCI[HHGHHP'I, BBICHIUX OKCHUAOB U THAPOKCHUIIOB

1.3

BaneHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIIECHUS

1.4

Buapl XuMuU4ecKkoil CBsi3M (KOBaJCHTHAs, HOHHAsI, METAJUIMYECKasi, BOAOPOIHAs)
¥ MEXaHU3MBbI €€ 00pa3oBaHusl. MexXMOJIEKYyIIpHbIE B3auMo/ieiicTBrs. Bemecrra
MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTpPOEHMS. THuIbl KpHUCTAJUIMYECKHX

pemérok. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT TUIA KPUCTAJUIMUECKONW pEIETKN

1.5

Xumnueckast — peakuus. — Krnaccudukamuss ~— XMMHYECKHX — peakluii B

HEOPraHWYECKOW U OPraHNYECKON XMMUU. 3aKOH COXPaHEHUS MacChl BELIECTB

1.6

CKopoCTb peakunu, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB

1.7

TennoBbie 3 exThl XUMHUYECKUX peakiuil. TepMoXUMHUYeCcKue ypaBHEHUS

1.8

O6paTI/IMBIe pCaKIuu. XUMHUYECKOe PaBHOBECHUC. CDaKTOPBI, BIIMAIOINIMEC Ha

CcOCTOsIHUE XuMHu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.9

Onextponutuueckas nuccoruanug. CuibHble W cinadble 3ekTponuThl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KHCTasi, HEWTpanbHas, mmenodHas. CTeneHb

JHECCOLManun. Peakiiuy HoHHOT 0O oOMeHa

1.10

IMaapomus coneit. Monnoe npousBenenue Boabl. Bomopoausnii mokasarens (pH)

pactBopa

1.11

CniocoObl BbIpakeHUsI KOHIICHTPAIIMK PACTBOPOB: MAcCOBas J0JISI PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIIEHTpamus. HackllieHHble W HEHACBIIICHHBIE

pacTBOpBI, paCTBOPUMOCTh. KpHucTasutoruaparsl

1.12

OKHMCINTENBHO-BOCCTAHOBUTEILHBIC pC€aKuuu. HOBGILGHI/IG BCHICCTB B Cpcaax C

pa3HbIM 3HaYeHueM PH. MeToapl aneKTpoHHOr 0 OanaHca




1.13

DNEeKTPOIN3 pacCTBOPOB M PACILIABOB COJeit

OCHOBBI HEOPraHUYECKOW XUMUU

2.1

Knaccudukanust HeopraHmdeckux coearHeHnii. HomeHkaTypa HeopraHuuecKux

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXHEHUIINX METAUIOB (HATpUM, KaJuh, KaJblIHi,
MarHuii, aJlOMUHHH, ITUHK, XpOM, JKelle30, Mellb) U UX coeauHeHuil. OOmme

CIocoObI MMOJy4YCHUA MCTAJIOB

2.3

XUMHUYECKUE CBOWCTBA BAXXHEUIIMX HEMETAJUIOB (TajJOreHoB, CEphbl, a30Ta,
docdopa, yrmepoma M KpeMHHS) W UX  COCAMHEHWH  (OKCHIOB,

KHCIIOPOJICOJEPIKAIINX KUCIIOT, BOJOPOAHBIX COSTMHEHU )

24

I'enernueckas cBSI3b HCOPraHMYCCKUX BCUICCTB, IIPUHAJICKAINIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentnduxanus HeopraHnyecKux coeuHeHuii. KauecTBeHHbIe peakiiuu Ha

HCOPraHN4YC€CKUEC BCIICCTBA 1 HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE TOJIOXKEHUS TEOPUU XUMHUYECKOI'O CTPOEHHUS OpPraHMyYecKHX
coequHeHuit A.M. bytnepoBa. YriaepoJaHblii CKeleT OpraHM4ecKOl MOJIEKYJIbL.
KpaTHOCTh XMMHYECKOW CBSI3M. S- M P-CBSA3U. SP3-, SP2-, SP-ruOpuau3anuu
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust Monekyil. 'omonoru. I'omonoruueckuit psa. Mzomepus u u3omepsl

3.2

[Monsitue o  QyHKuMoOHANBEHOW  rpynme. OpueHTanMOHHBIE 3P (HEKTHI

3aMecCTUTENEN

3.3

[IpencraBienne o KiacCHpUKAMK OPraHWMYECKUX BemecTB. HomeHkmatypa
OPraHMYEeCKUX COCAMHEHUH (cucTeMaTthyeckas) W TpHUBUAJIbHBIC Ha3BaHUS

BAKHENIIMX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB

3.4

CBO60,I[HOpa,HI/IKaHBHblﬁ U HOHHBIA MEXaHU3MBI peaKIuu. IlonsitTue o

Hykineoduie u anektpoduiie. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiinena

3.5

Asnkanbpl. XMMUYECKHE CBOWMCTBA AJKAaHOB: rajJOr€HUPOBAHUE, TETUIPUPOBAHUE,
TEPMUYECKOE pA3JIOKEHHE, KPEKUHT, Hu3oMepu3anus, ropeHue. Ilomyuenue
ankanoB. [luxnoankanel. Croeunduka CBONCTB [HMKJIOAIKAHOB C MalbIM

PasMEpoOM IUKJIA. Peakuuu MNpUCOCAUHCHUA U PAAUKAIbHOI'O 3aM CIICHH A

3.6

AnkeHnpl. XUMHUYECKHE CBOMCTBA: PEaKIMU MPHUCOCIUHEHHS (rajoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTaJIOTCHUPOBAHUE, THApATAIUs), TOPEHUS, OKUCICHUS H
nomuMepusanui. [IpombinuieHHbIE W Ja0OpaTOpHBIE CHOCOOBI  MOJTYYEHUS

AJIKCHOB

3.7

AnkaaueHbl. XUMHYECKHE CBOMCTBA AaJjKaJWEHOB: PEAKIUU TMPUCOEAMHEHUS

(rugpupoBaHue, rajoreHUpoBaHHE), FOpeHus W mnonmMmepusanuu. IlomydeHue




AJIKaJUCHOB

3.8

AnkuHbl. XUMHUYECKHE CBOWMCTBA: PEAKIUU MPUCOSAMHEHHS (TajoreHupOBaHUE,
TUAPUPOBAHUE, THApATAIUsS, THAPOTAJOr€HUPOBAHUE) KaK CIOCOO MONMydYeHUS
MOJIMMEPOB M APYrUMX IOJE3HBIX NpOAYyKTOB. Peakuuu 3amemienus. ['openue
alleTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHHU U CBAPKHU U PE3KHU

MCTaJJIOB. HpI/IMeH CHUC allCTUJICHA

3.9

Apenbl. XuUMHUECKHE CBOMCTBa O€H30Ja: PEaKIUU  AIEKTPOPHIHLHOTO
3aMeINIeHUs, TpUCOeANHEHUs (TUAPUpPOBAHUE, TalloTeHUpOBaHue). Peaknus
ropeHus. OCOOCHHOCTH XUMHUYECKHX CBOWCTB ToJiyoJsia. [lomyuenume OeH3oma.
OcoOEHHOCTH XMMHYECKUX CBOWCTB cTupojia. llomumepusamust cTupoda.

Crioco0s1 MMOJY4YCHUA U MIPUMEHCHHUEC aPOMATHYCCKUX YITICBOAOPOI0B

3.10

Cnuptel. IlpenenbHble OAHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOWCTBA:
B3aMMOJAEHCTBUE C HATpUeM Kak CIoco0  YCTAaHOBJIGHUS — HaJU4Ms
TUAPOKCOTPYMIBI, €  TajoreHOoBOAOPOJaMH  KaK  Cmocod — MOJydeHHus
pacTBOpHUTENEH, BHYTPH- U MEXMOJIEKYJISIpHas Jeruaparanus. Peakuus ropeHus.
[Tonyuenue osTaHona: peakiuss OpOXKEHUS TJIIOKO3bI, THApaTalus JTHIICHA.
OTUICHIIIMKOh U TIUIEPUH KaK MPEACTaBUTENN MPEAeNbHBIX MHOT0aTOMHBIX

CIIUPTOB

3.11

®enon. XuMHYECKHE CBOMCTBA (eHosia (peakiuu C HATpHEeM, THIPOKCHIOM

HaTpusi, Opomom). [lomyuenue deHona

3.12

Anpreruapl. XMMHYECKHE CBOWCTBA MPEACHbHBIX alibJCTUIOB: THIPUPOBAHUE,
KaueCTBEHHbIE pEaKIUH Ha KapOOHWUIBHYIO TPYNIy (peakius «cepeOpsHOro
3epkajna», B3auMmoaeicreue ¢ ruapokcuaom meau (11). Iomyduenune npeaenbHbIX
aNbJEeruJ0B: OKUCJIEHME CIOMPTOB, THApaTallUs aleThyieHa. AIETOH Kak

MPEACTABUTCIIb KETOHOB. OcobeHHOCTH pCaKkin OKUCIICHUA allCTOHA

3.13

Kap6OHOBBIC KHUCIIOThI. XHMHYECKHE CBOICTBa MMpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX kucJIoT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypaBI)PIHOﬁ KHCJIOTEI.
HonyquI/Ie npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHCIIOT: OKHCIICHHC
AJIKaHOB, aJIKCHOB, NCPBUYHLIX CIUPTOB, aJIbACTUIOOB. Bricmme mpeaciibHbIC U

HENPECACIBbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuple »¢upbl u kupbl. CHocoObl TOMYyYEHUS CIOXKHBIX 3(PUPOB.
OOpatuMocTh peakiuu dtepudukanur. [IpuMeHeHHe CIOKHBIX 3(QHpPOB B
NUIICBOM M Tap(pOMEpPHON MPOMBIIIJICHHOCTH. JKUPBI KaK CIOXHBIC 3(UPbI
[VIMLEPUHA M BBICHIUX KapOOHOBBIX KHUCJOT. XHMHUYECKHE CBONCTBA >KHUPOB:
rUApUpoBaHue, OKuUciaeHue. ['Maponus, WM OMBbUICHHE, JXKUPOB KakK CIOCO0
IPOMBILIUIEHHOTO MOJy4YeHHUs! COoJiell BBICIIMX KapOOHOBBIX KMCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XUMHYECKHE CBOHCTBA TJIFOKO3HI: peakiiun € y4aCTUEM CIIMPTOBBIX U




aNbJErUIHON TPYII U MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €€
3Ha4YECHHUE B KU3HENEATENbHOCTU opraHu3ma. Jlucaxapuasl: caxapos3a, MajbTo3a.
BoccranaBnuBarone M HEBOCCTaHABIMBAIOUIME —Aucaxapuibl. [ uaponus
nucaxapunoB. [lomucaxapunbl: kpaxmai, TivkoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOreHa M 1eiuTtofio3bl. Du3nueckue CBOWCTBa Kpaxmalia H
HEJUII0NI03bl.  XUMHYECKHME CBOMCTBA Kpaxmania: THAPOINA3, KauecTBEHHas
peaknus ¢ MOAOM. XUMHUYECKHE CBOWMCTBA IEJUTIOJIO3BI: THIPOJU3, MOJyYCHHE
a¢upoB 1emwmono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

aleTaTHbIN HIENK)

3.16

AMUHBI. AMUHBI KaK OPraHMYE€CKHE OCHOBAHUS: PEAKIIMU C BOAOM, KUCIOTAMH,
peakuuss TOpeHHS. AHWIMH Kak IMPEIACTAaBUTENb ApPOMATHYECKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJIEWCTBHE C KHUCIOTaMH, OpPOMHOM
BOIOM, okucieHue. llonmyyeHne amMMHOB aJKWIMPOBAHHUEM aMMHaKa H

BOCCTAHOBJICHUECM HUTPOITPOU3BOJIHBIX YIJICBOAOPOA0OB

3.17

AMUHOKHUCIIOTBI U O€JIKH. AMHHOKHCIOTBI Kak aM(OTEpHbIE OpraHUYecKHe
coeauHeHus. OCHOBHbIE aMMHOKHUCIIOTBI, oOpasyrolue Oeinku. XUMHYECKHUe
CBOMCTBa OEJIKOB: THAPOJIM3, JIEHATYpPAIHs, KaUYEeCTBEHHbIE (LIBETHBIEC) PEAKIIUU

Ha OeIKUu

3.18

CtpoeHue M CTPYKTypa MOJUMEPOB. 3aBHUCHMOCTb CBOMCTB IOJUMEPOB OT
cTpoeHusi Moyiekysl. OCHOBHBIE CIOCOOBI TOJMYYEHHUS BBICOKOMOJICKYIISIPHBIX
COC}II/IHGHI/Iﬁl pe€akiuun MNOJMMEpHU3allu U MOJUMKOHACHCALINH. Knaccmbnxamm

BOJIOKOH

3.19

Wnentudukaius opraHUIeCcKuX COeTUHEHUN. Perenne skcepuMeHTaIbHBIX

3aJ1a4 Ha pacCliO3HaBaHHUEC OPraHNYCCKUX BCIICCTB

3.20

I'enernueckas CBA3b MEXAY KJIACCAMHM OPraHUMYECKUX COCAMHEHUI

XHUMHUA U )KU3HD

4.1

XuMus B TOBCENHEBHOW >km3HU. [IpaBmia Oe3omacHO pabOTBI C EIKUMH,

TOPHOYMMHU U TOKCUYHBIMHA BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMUH

4.2

XuMHUS U 300pOBbe. XUMUS B MEAULMHE. XUMHS U CEIbCKOE X035MCTBO. XUMUS B
IPOMBIIIJICHHOCTH. XUMHSI U SHEPreTUKa: MPUPOAHBIM U MOMYTHBIA HeTAHON
rasbl, UX COCTaB M ucnosnb3oBanue. CocraB HEPTU U €€ nepepadoTKa (MPUPOIHBIE

MCTOYHUKHU YTJIEBOIOPOIOB)

4.3

XuMHUSL U 3KOJIOTUA. XHUMHUYECKOE 3arpsi3HEHUE OKpPYKAoUIEH CpeAabl U €ro
nocnencteusa. Oxpana ruapocdepsl, mouBbl, atMochepsl, Giopsl u (ayHbl OT
XUMHUYECKOTO 3arpsizHeHus. [IpobGiema OTXOMOB M TOOOYHBIX TPOAYKTOB.

AHBTepHaTI/IBHLIe HNCTOYHHKHU SHCPruu

4.4

OO6mme mpencraBieHUs O MPOMBINIJIEHHBIX CIIOCO0aX MOTYyYEHUS XUMUYECKHX




BellecTB (Ha MpUMeEpe MPOM3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI). UEpHas u
nBeTHass ~ MeTtamnyprus.  CTeKIo W CHJIMKAaTHAas  MPOMBIIUICHHOCTb.

[IpombinienHass ~ opranuudeckass  xumus.  CbIpb€ I  OpraHUYECKOU

IPOMBIIILIEHHOCTH
5 Tuns! pacu€THbIX 3a/1a4
51 Pacuérsl Macchl BeliecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
' BEIIECTBA, Macce UJIM 00BEMY OJJHOTO U3 YUACTBYIOIIUX B PEaKIUU BEIIECTB
5.2 Pacuérsl TennoBoro 3¢ ¢pexra peakuuu
5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH Ia30B IPU XUMUYECKUX PEAKIUAX
54 Pacuérer Mmacchl (00bEMa, KOIMUECTBA BEIIECTBA) MMPOIYKTOB PEAKIINH, €CITH
' OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérber MaccoBo# naM 00BEMHOM 10 BRIXOAA MPOAYKTA PEAKIIUU OT
' TEOPETUYECKHA BO3MOKHOIO
Pacuérsl Mmaccnl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIIU
5.6 | oaHO U3 BElIECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHON MACCOBOI T0IeH
pacTBOPEHHOIO BENIECTBA
57 Pacuérsl ¢ MCOJIB30BaHUEM MOHATHIN «MACCOBAs 0JIS», «MOJISIPHAs
' KOHLEHTPALUS», PACTBOPUMOCTD)»
Haxoxnenue MonexynsspHoi (popMyITbl OpraHuYecKoro BeIiecTBa Mo ero
5.8 | IUIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOAIIKMX B €M0 COCTAB, HIIH T10

MPOIYKTaM CrOpaHus




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus. 10 xnace. 'a6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKIImoHepHOE
obmectBo «M3narenscTBo «IIpocBemieHue»
2. Xwummus. 11 knace. IN'abpuensa O.C., Octpoymo U.I'., CnaakoB C.A. AKIIMOHEPHOE

06HIGCTB 0 «M3gaTtenbCTBO ((HpOCB@HleHI/Ie»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Meroauueckoe nmocooue k YMK O. C. I'abpuensaa (10—11 k1., 6a30BbIil ypoBeHB)
2. Metomnueckue pekomennanuu k YMK B. B. Epemuna (M3xa. «IIpocBernieruey)
3. COOpHHK IMPaKTHYECKUX U JTa0OPAaTOPHBIX padOT 110 XUMHH JJISl CTAPIIEH IKOJIBI —

aaallTUPOBAHHBIC MHCTPYKIUHA AJIA IPOBEACHU A SKCIIPECC-ONBITOB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

OI'NC «Mos mkomay
Poccuiickas snekrponnas mkona (POII) —
Enunoe conepxanue o0mero oopa3zoBaHus

®denepanbHbIA HHCTUTYT neAarorndeckux uamepenuit (OGUIIN)
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Cepsuc «f caam EI'9» (ITpocsernienue)



