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HOACHUTEJBHASA 3AIINCKA

PaGouasi mporpamMmMa mo XMMHUU Ha YPOBHE CPETHEro OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOM 00pa3zoBaTEILHOM MTporpamMmsbl cpeHero oomero oopazopanusi(DOIT
COOQ), npencraBieHHbIX B DefepalbHOM TOCYyJIApPCTBEHHOM 00Opa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuum npenojaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO W3Y4YEHHUsI 3aHUMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanHusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealmsyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh 00IEe00pa30BaATENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTaldyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHUs] B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MpeaMeTa «XHMHS» IOIydaeT
NoApOOHYI0  HHTEPIpPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopas npeaycMaTpuBaeT
OmpeNieSIieHHe: TPHUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOTOBOM arrTecTtalim B (QOpMe €IUHOrO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO U3YUYEHUS XUMUH:

e YCTaHABIWBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUI U3y4YeHUs B paMKaX OTHEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpesnesNeHue W CTPYKTYPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacmpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpeparaeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHS Y4eOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpeaHero 00111eT0 oOpa3zoBaHus (JIMUHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-ITO3HABATENbHBIX  JACMCTBUI  0Oydarollerocs IO OCBOEHHUIO
coJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHOW MPOrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISIOIIEH COAEpKAHMUSI YYEOHOro MpeaMeTa «XUMHD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cucTeMe
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha ypPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOJIyYEHHS] XUMUYECKOT0 00pa30BaHus
B pPAaMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEeIHEro NpohecCHOHATBHOTO0 00pa30BaHus.
B 31011 CBSI3M M3yueHue npeaMera « XuMHush» OpUEHTUPOBAHO TPEUMYILECTBEHHO Ha
pacuiMpeHre ¢ yYriiyOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPHiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEro TIMOJMYYeHHsT XHMHUYECKOro oOpa3oBaHHs B
opranuzanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsigy ¢ stum, B cBere
tpeboBannii ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eaepanibHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3yUCHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCIUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (HOPMUPOBAHUE Yy HHUX OOMIEHHTEIUICKTYaTIbHbIX
YMEHHM, YMEHMH palMOHAIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATETbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HANIPEAMETHBIA XapaKTep.



CocTaBngmyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO U3y4YeHUS
ABISAIOTCA YIIIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoIX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEp>KaHUS STUX KYypCOB B MpPOrpaMMe MO XUMHUU 332 OCHOBY
npuHATH nojoxenuss GI'OC COO o paznuuusax 6a30BOTo U yriryOJIEHHOTO YPOBHEM
U3YUYEHUS NIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs MpeaMera. JTa CUCTEMa
3HAaHUM TMOJydYaeT ompeneiI¢HHOE TEOPETHUUECKOe OTOJHEHUE, MO3BOJISIONIEEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTHUECKOT0 MaTeprara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJIeHUs NPEACTABIEHUIN O CTPOCHUN
BEILIECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSAX HPOTEKAHMS PpPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTPOCHHMH aTOMa

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP>KaHUE KyPCOB XUMHH YTy 0JIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMH K OOIIeH cHCTeMe NpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSHHME CMEXHbIE IpeAMeThl. Tak, HalpuMep, B COACPKAHUU
peaMeTa JJis KJIacCOB XUMUKO-(PU3ndecKkoro npodusis 60bl10e 3HaYeHUue OyayT
MMETH AJIEMEHTBI y4eOHOro Marepuasa rno oouieit xumuu. [Ipu uzyuenuun npeamera
B JIAHHOM CJIy4yae akUeHT OyJeT cJellaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOIIHOCThH 3aKOHOB M TEOPHI B XUMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsE TEOpUs
(MozexyJisipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa ISl KIACcCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIIUKA yAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumus. B 3Tom ciryyae npenocTaBisieTcs BO3MOXKHOCTh JIIsl 00Jiee 00CTOATEILHOTO
pPaccMOTPEHUS XUMUYECKOW OpraHu3allii KJIETKH KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K MPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, KakK
JUNUAbL, O€IKH, YIIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHuUsA 0O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy>KaT OCHOBOM Ul M3Y4YEHMs CYIIHOCTH MPOLECCOB (DOTOCHMHTE3a, JbIXaHU,
NULIEBAPEHUS.



B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUW W3y4YeHHe MpeaMera «XUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOJSAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpenMeTb», «MaTtemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeaMeTa « XuMus» Ha yriIyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJIHEro 00111ero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBJISieTCS (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTUYECKON JEATEILHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenue 3o 3a1a4n Ha
yIIyOJIEHHOM YpOBHE M3YyYE€HHs MpeAMETa NpeanoiaraeT pealnu3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUI: O MaTEepUATBbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOiIemM
HKOJIOTUYECKOM, SHEPTeTUYECKON U MUIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHHUKOB YHEPTUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeJIe;

e OCBOCHME CHUCTEMBbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIFOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMMYECKHUX MU
KMHETHYECKMX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMUYECKHUX DPEAKLUUH, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y 00yJaroImmxcs OCO3HAHHOTO MMOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX MW U MpoOJeM COBPEMEHHOM XHWMHUH, JUJIsl OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHUs TPOOJIEM, CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBAHMS,
aHaJli3a U OLICHKH C TIO3UIIMH 3KOJOTrMUeCKON Oe30MacHOCTH MOCIECTBUI
OBITOBOM M TPOU3BOACTBEHHOMN NEATEILHOCTH YEJOBEKa, CBA3aHHOU C
XUMHYECKUM IIPOU3BOCTBOM, HCIIOIb30BAHUEM U NEPEPabOTKOMN BEIIECTB;



e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XWMHUYECKHX SBJICHHWHA, HWMCIOIIMNX MECTO B TMPHUPOJIES, B
MPAKTUYECKOM JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HH.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TIETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YUECHUU
npeaMera «XuUMUsS» Ha  YIIyOJIEHHOM  ypPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

e BOCINHUTAaHHE YOEXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPHUPOJBI,
YBaXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJKO W  CaMOBOCIIMTAaHWUIO  HA  OCHOBE  YCBOCHUS
0OLIEYeIOBEYECKUX [IEHHOCTEM;

e Ppa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTEeM oOyuarommxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHUIO Kak
YCJIOBUIO YCIEHIHON MpodhecCuOHATBHOM U 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, MPUOOPETEHUE OMBITA OOIIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBHOCTH.

OO6miee 4KciIo YacoB, MPEAYCMOTPEHHBIX JI1 U3YUYCHUS] XMMHUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero obiero oopazoBanusi, coctanisier 204 yacon: B 10 knacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

COIAEPKAHUE OBYUEHUA
10 KITIACC

OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUM.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, MPEICTABIEHUE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTPOHHOE CTPOEHUE aroma Yrjiepofa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXXHOCTM aToma YIjepojaa. XHMHYECKas CBSA3b B
OpPraHUYECKUX COeMHEHUsX. THUIbl THOpUIN3aliuy aTOMHBIX OpOUTaNel yriepoa.
Mexann3mbl  00pa3oBaHHsA KOBAJIEHTHOM CBsI3M (OOMEHHBIM UM JIOHOPHO-



aKuenTopHblid). Tumbl mepekpelBaHUs AaTOMHBIX OpOHTaNell, G- MU T-CBS3M.
OnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opraHuveckux BemecTB. [loHsTHE O CBOOOMHOM pagukane, HykiIeoduiae W
aneKTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeNUHEHUH. MOoNeKyIsipHble U  CTPYKTypHBIE  (HOPMYIIBI.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wn30oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBINA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. llonatue o
¢yskuuoHanpHOU rpynne. ['omonorus. I'omonoruueckue psaasl. CucreMaTuueckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) m TpuBuanbHblE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHnHocTH W KiaccuUKalMs OpraHUuYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKIIUHA B OPTraHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METObl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualiaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJIECHUE,
OoOyIJIMBaHHE W TOPEHHE), KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUYeCKHX
BEILECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorudeckuil psij agkaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, Sp°-
ruOpuan3annsl aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.

XHWMHMUYECKHE CBOMCTBA QJIKAaHOB: pPEaKUWM 3aMELICHUs, HW30MEPHU3aLUH,
JNEruIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKIMi paguKaTbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIaH, HIUKIOOYyTaH) U OOBIYHBIX
(LIMKJIOTEHTaH, HMKIIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOYyYEHUS! U TIPUMEHEHHE
LUKJIOAJKAHOB.

Ankenbl. ['oMosiorrnueckuil psii aJkeHoB, ob0mas (Gopmyia, HOMEHKIIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKEHOB, SP*-TUOPHIM3aIIUs
aTOMHBIX opOuTanen yriaepoaa, o- U m-cBA3U. CTPyKTypHas U reomMeTpuieckas
(uuc-tpaHc-) uzomepus. GU3nyeckue CBOWCTBA alIKEHOB. XMMUYECKHE CBOMCTBA:



peaKkiuu TPUCOEAVHEHHUS, 3aMEICHUS] B O-MOJIOKEHUE TIpPU JBOWHOW CBS3H,
nonumepusanuu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYeHUsI ¥ IPUMEHEHUE aJTKEHOB.

[Tpuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KamenHslit yrosib 1 npoaykThl ero nepepadorku. Crocoosl rnepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TIPOMBITIUICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIy, IUAHOIPYIIILY,
aMuHOTpymmy. JIelicTBHE Ha TaJOTEHIPOU3BOAHBIE BOJHOTO H CIMPTOBOTO
pactBopa wIENoYnd. B3auMoaelcTBUE MUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tousarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  yTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
n3yueHre (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriaeBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapy)eHUE
yIJIEPOIA ¥ BOJOPO/IA B OPTAaHUYECKUX BEILIECTBAX, MOJYUYCHUE 3TUICHA U U3YUYEHHE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpasuamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJl YTIEBOJOPOJOB M
rajoreHIIPOU3BOAHBIX YIII€BOJIOPOIOB.

Kucsiopoacoaep:kamue opraHu4ecKue coeJMHeHU.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYn (Ha MpuUMepe
METaHOJIa W JTaHojna). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXIAY MOJEKYJIAMU CHOUPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIMU 3aMELICHUs, JACTUApaTallud, OKHUCJIICHHUS,
B3aUMOJCHUCTBUE C  OpPraHMYeCKUMHU W  HEOPraHWYECKUMHU  KHUCIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: pEaKIIUK 3aMEILEHUs], B3aUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HA MHOTOATOMHBIE CITUPTHI.



[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo(GUIbHOTO 3aMereHus. [lefictBre Ha
opranusm uenoBeka. CriocoObl TOTyUYEHUS ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.
®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OenzonbHOTO sifpa. Pusnueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOiCTB (eHnona. KadecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTH (DeHona.
Crioco0sI osTydeHus U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['OoMoJIorHueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyecKkue CBONCTBA albJErHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA albJAECTHIOB U KETOHOB: PEAKIIUN TPUCOEAUHEHNS.
OxuciieHue anpJeru/ioB, KauyeCTBEHHbIE pEaKIMM Ha anbaeruipl. CrnocoOsl
MOJIyYEHUS] M IPUMEHEHHE AJIbJIETHI0B U KETOHOB.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psina, oOmas dopmyiia, U30MEpHUs U
HOMEHK/IaTypa. PU3NYECKUE M XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, GpU3NUECKue U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHCJION U 1IenoYHou cpenie. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKupel B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

O6mras xapaktepucTuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, qU-
U nonucaxapunbl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. OU3NYecKUe CBOMCTBA W HaxXOXXJICHHE B Ipupoje. POoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIbACTUIHON
rpynrn, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €&
3HAUEHUE B KU3HENIEATEIbHOCTH Opranu3ma. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W Henono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa |
LEJUTI003bl.  PU3MUYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: THApPOJIN3, KaUyeCTBEHHAs pEaklHs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJETH] HAa PACKAJIEHHOM MEIHOM IPOBOJOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayinsl (BO3MOXXHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlbl (C THUIPOKCUIIOM
nuammuncepeopa(l) u runpoxcuaom meau(1l)), peakius raumneprHa ¢ THAPOKCUIOM
meau(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE



pacTBopa roko3sl ¢ ruapokcuaoMm meau(Il), B3anmoaeiicTBue kpaxmania ¢ HOA0M,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemamM «CrupTel U (PEHOIBIY,
«Kap6onoBbie kucnoThl. CIOXKHBIC IPUPBI».

A30TCoaep:KRale OPraHuvecKue CoeTUHCHUS.

AMMHBI — OpraHMYecKue MPOU3BOJHbIE amMMuaka. Kiaccudukanus aMuHOB:
amnpaTHIECKUEe ¥ apOMATHYECKHE; IePBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue Mmonekyn, obmas ¢opMmyia, U30MepHs, HOMEHKIATypa U (QU3NYECKHe
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJCHCTBUE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiIaMMOHHS.

benku kak mnpupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pacTBOpeHHE OEJIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHHUM, LIBETHBIC
peakiuu Ha O€JKW, peIICHUE HKCIEPUMEHTAIBHBIX 33Jlad 10 TeMaM
«A30TCoaepKallre OpraHuYecKue cCoeTMHeHNs» U «Pacno3HaBaHrne OpraHuYeCKUX
COCIMHEHUIN».

BricokoMoOJIeKyJISAPHBbIE COeIMHEHMS.

OCHOBHBIC TOHSTHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSL.

[TomumepHbie Matepuanbl. I[lmactmacchl (MOJUATUIIEH, TOJIUIIPOIMIICH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

HaxoxaeHue MoJeKkyasipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIIUX B €T0 COCTaB, HAXO0KIEHUE MOJIEKYJISIPHON
(bopMyJIbI OPraHMYECKOTO COeIMHEHUs TI0 Macce (00BEMY ) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUH /UM HCXOIHBIX
BEI[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (OPMYJIBI OPTaHMYECKOTO BEIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONpPEACSICHUE 10U
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIUX €CTeCTBEHHO-



HAay4YHbIX IOHSATHI, TaKk M TMOHATUH, HNPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TIOHATHUSA: SIBICHUE, HAYYHBIA (paKkT, TUIOTE3a,
TEOpus, 3aKOH, aHAJINW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETIUPOBAHHE.

®duznka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJEKyJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSTHUE
BEUIECTBA, (PU3NUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
macca.

buonorusi: knetka, opraHu3M, OSKOcucTeMma, Ouocdepa, MeTadOoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
doTocHUHTE3, HbIXaHWE, OENIKHU, VYIJIEBOJbI, >KUPbL, HYKIECUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: mosie3HbIE HCKOMIAEMBbIE, TOIIUBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHTAHMS,
MOIOLIUE CPENICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIe opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-anmementsl). PacmpeneneHue 3JIEKTPOHOB MO AaTOMHBIM  OpOUTAIISIM.
DnexkTpoHHbIC KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(DUTYypaIlMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepunonnueckuit 3akoH U [lepuonnueckas cucreMa XMMUYECKUX SJIEMEHTOB
.M. Menneneera. CBsA3b NeprUOANUYECKOr0 3akoHa U lleprnoanueckol CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX Y CJIOKHBIX BEUIECTB 10 TPYIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa J[.11. Menneneena.

XuUMHYECKass CBA3b. BuUIBI XUMHMYECKOM CBS3U: KOBAJICHTHAs, WMOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JiauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHON cBsA3U. KpatHeie cBsizu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3aUMOIEHCTBUS.



BajleHTHOCT, M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecrBa  MONEKYIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA. [ HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbIx cuctemax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamnoruaparsl.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTannu3aTtopsl.

OO6paTtuMble U HeoOpaTUMbIEC peaklui. XuMHueckoe paBHoBecue. KoHncranrta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakumu. [Ipunun Jle [larense.

Onextponutuyeckas gucconuanusi. CuibHbIe U claOble 3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI U BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOa 3JIEKTPOHHOrO OasaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAILCHUMN:
pa3loKeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeabpl PacTBOPOB C IMOMOIIBIO HHIWKATOPOB, U3YUYEHUE BIUSHUSA PAZJIUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxxenne HemeTaiuioB B [leproindyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3MYECKUE CBOICTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepoaa).



Bonopon. Ilomydenne, gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJUIAMU U HEMETAJUIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ npuibl. TormBHbIE
AJIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpoAbl. BaxkHelme KUCIOpOACOAepKaIlne
COEJIMHEHHUs TranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U NX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUICHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (U3UUYECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepbui(I1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3or. HaxoxaeHue B mpupoje, CHOCOOBbI MONy4yeHus, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune azoTa
U €r0 COCTMHEHUM. A30THBIC yI00pEHHUS.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4YeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxkcun kpeMHus(IV), KpemHHEBasi KHUCIIOTa, CUJIMKATBHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamuoB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmMe  CrocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB [A-rpynmnel [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: noinydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHEe U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHUI: noylydyeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AMdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.



OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[leproan4eckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u auxpomathl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loMyUeHne u npuMeHEeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(Ill). [Toaydenne u npuMeHeHUe Kee3a U
€r0 CILIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCIUHEHUMU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pmenenue
[IAHKA U €r0 COeANHECHUH.

XuMHS ¥ KU3Hb.

Ponb xumuu B oGecriedeHuM yCTOMYUBOTO pa3BUTHUs yenoBedectBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTMU HAy4YHOTO HccienoBanus. HayuHnbie
MPUHIUIBI OPTaHU3AlNKN XUMHYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITOCOOBI
MOJYyYEHUs] BaXKHEUIIIMX BEIIECTB (HAa MpUMeEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIeHHBIE CIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPeabl U €ro nocaeAcTsus. Poib Xxumuu B
o0ecTicUeHUN YHEPTETHIECKON OS30ITaCHOCTH.

XuMHsi HW 3A0pOBbe uesnoBeka. JlekapcTBeHHble cpencTtBa. llpaBuia
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Pojib XuMuu B pa3BUTUH METULIMHEI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKu. Poib xumun B
o0ecrieueHnH NHUIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30I1acCHOT0 UCII0Ib30BaHUs MPenapaToB OLITOBOM XMMHUH B TIOBCETHEBHOM JKU3HHU.

XuMUsL B CTPOUTEIBCTBE: BXXHEHIIIUE CTPOUTEIIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CEICKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaIbHBIC yI00PEHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHayibl, KPaCKu, CTEKJIO, KEpaMHKA.
Marepuansl 11 21eKTpOHUKHA. HaHOTEXHOI0THY.

PacuérHble 3anaumn.

Pacuétei: Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChHI
(00BéMa, KOMMYEeCTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET



npuMecu, Macchl (00bEMa, KOJTMYECTBA BEUIECTBA) MPOAYKTAa PEAKIUH, €CIH OJTHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpPa C ONPEACIEHHOM MACCOBOM JOJIEH
PaCcTBOPEHHOIO BEIIECTBA, MACCOBOU JOJIM ¥ MOJISIPHOM KOHLEHTPALIMX BEIIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOLYKTA PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpH  HU3yYyeHUHM oOmed u
HEOpraHW4ecKor XuMuMu B 11 kjacce ocymIecTBISETCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(PUKalUs, NEPUOJIUYHOCTh, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJICTICHBI  CJIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOyYaroIMMHUC POCCHMCKONM TPaXKTAHCKOM MJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYME MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHIYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
OOy4Jaronuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AEATETHHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[10O3HABATEJILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOyyJarommxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMSA:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH PU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUEeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MPUIOKEHUSI XUMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpECa ¥ IT03HABATENILHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIETYIOLIEM aHAIIN3E
uH(pOpPMaIIMHU O EPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXWYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1a4y
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI Pa3IMdHOTO pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUIN 110 XUMUHU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKH I1E€JIECOO0PA3HOT0 OTHOUIECHUS K MPHUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIs
pELIEHHS] BOIPOCOB PallMOHAIIBHOTO PUPOOTI0Ib30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
NPUPOAHON Cpele, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU
1 OOLIIECTBEHHON NIPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJBbI U YEIOBEKa, B
MO3HAHWU TPUPOJIHBIX 3aKOHOMEPHOCTEH W peUIeHUU MpOOJIeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHEIIHOTO TPYJIa ¥ SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIeCTBa;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN €SI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
NEeSATETbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpPCAIbHBIC yUeOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YyYaronXCs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTAaHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHHUS OTIASIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJis KiIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
peaKLuii;

dbopMyIMpOBaTh SN U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTa



MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHHS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000OIIEHHS ¥ BBIBOABI OTHOCUTENHFHO IOCTOBEPHOCTH PE3YyIbTaTOB HCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopManuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHWs, CIPaBOYHBIE IOCOOuS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BHIOB U (opM
IIpE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTH;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orbope wuHpoOpMalMu, HEOOXOAUMOW Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

KoMMyHHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUSA:

3aJ1aBaTh BOIMPOCHI O CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAI0oTa U/Uin
JTMCKYCCHH, BBICKA3bIBaTh HJIeH, (DOPMYIUPOBATH CBOM MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEIJIOKEHHOU 3a/1a4H;

BBICTYNATh C IPE3EHTALMEN PE3YyJIbTAaTOB IT03HABATEIBHOW JESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPY BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4yaeMbIX BEIECTB, peaau3aluu yueOHOTro MPoeKTa, U (OPMYIHPOBATH BHIBOIBI
10 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1e 00CY)ICHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIE NeiCTBUSA:



CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEJIbHYIO
JEATEIIbHOCTh, OIpeaeisas €€ Mend M 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJIfTOpUTM JACUCTBUN  TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO HMX peIIeHUs ¢ Y4ETOM TOMYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYLIECTBJISAThL CAMOKOHTPOJIb JCATENBHOCTH HAa OCHOBE CaMOaHalIW3a WU
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMBbI [0 XUMUHU HA YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIEro 00pa3oBaHus BKIIOYAIOT CIEU(pUIECKHE IS
y4eOHOro npeaMera « XMMHUsD) HayyHbI€ 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUIL 11O
OCBOEHUIO, UHTEPIPETAMN U NMpeoOpa30BaHUIO 3HAHWM, BUJbI JEATEIBHOCTU T10
IOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUI B pPa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMHUEH. B
IIPOTPpaMME II0 XUMHHM NPEAMETHBIE PE3YJbTAThl IPEICTABICHBI MO TOJAaM
U3Y4YECHUS.

10 KIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckas XUMUSD»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYECHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOMN, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIaHMU HOBBIX MaTEPHAJIOB,
HOBBIX HWCTOYHHUKOB SHEPTUH, B oOecrnieueHUN pALMOHAIILHOTO
MIPUPOJIONIOIB30BaHUsA, B (OPMUPOBAHUM MHPOBO33PCHHS W OOIIECH KyJIbTYpPBI
YyeJIoBeKa, a TAKKE HKOJOTUUECKH 00OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO
Y IIPUPOJHOU CpeJie;

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTAHABIIMBATh X B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATUS MPU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

MCIMOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKIMA U PACKPBIBATH MX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMKA  TMOCPEACTBOM  COCTABJICHUS



AIIGKTPOHHOTO ©OajaHca JTUX pPEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIS MIUTOCTPALUU
X XUMHYECKOT'O U IIPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yUYECHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIAacCy/Tpylmne COEIWHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMATHYECKON
HomeHknatype (IUPAC) u npuBoAuTh TpUBHATIbHBIE HA3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHIJIMKOIb, (eHo), (QopManbIerujl, aueTaablerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTHHOBAs KHUCIIOTHI,
[JIMLMH, aJaHuH, MaJlbTo3a, (PPyKTO3a, aHWUJIMH, NTUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

chOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XWMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa st 00bsICHEHNS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUECKHUE
U XUMHYECKME CBOMCTBA THUIUYHBIX MPEICTABUTENEH Pa3JIUYHBIX KJIACCOB
OPraHUYECKUX BEILIECTB: ATKAHOB, IUKJIOAIKAHOB, aJIKEHOB, AJIKAJIUCHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJACTHUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NIKOB, yIVIEBOJOB  (MOHO-, JHM- M  TOJIUCAXapHIOB),
WJUTIOCTPUPOBATh ~ TFEHETUYECKYIO  CBA3b  MEXKAY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOLIMX XUMHUYECKMX PpEAKIUHA C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSITh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTH3aluIo,
BBISIBJICHUE NIPUYUHHO-CIICICTBEHHBIX CBSI3€U — JUJISl U3YUYEHUs CBOWMCTB BELIECTB U
XAMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSAMHU U TPEIACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0onee OCO3HAHHOTO TIOHWUMAaHHUSl CYIIHOCTA MAaTE€pUaIbHOTO EIMHCTBA MHUPA,



WCITOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;
c(OpPMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHUs B OBITY U
TPYAOBOU JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKArOLIEH
MPUPOIHON CPEIbl U IOCTUXKEHHS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpEeIEIEHHBIX OPTaHUYECKUX BEIECTB, MIOHUMAas cMbIc nokazarens [1/IK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nH@popMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 HH(POPMAIIUIO, TTepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.

11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD> OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX U TO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ W 3HAUCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUM TPOOJIEM SKOJOTUYECKON, SHEPreTHUUECKOW W TMHIINEeBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAILHOTO MPUPOIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJbTyphl YeEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEGHHUS K CBOEMY 3J0POBBIO M TPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAraloIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o00o0Jiouka aTtoma, S-, p-, d-aToMHBIE OpOUTaNM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTanei, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKAs, BOJIOPOJHAs),
KpUCTAIMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAIMS, CTENeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEeaKlUi, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AFNEKTPOJIUTHUYECKON TUCCOLMALNM, NEPUOIUYECCKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXpaHEHHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U



IIPEBPAILEHNs] JHEPIUU NPU XMMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK
XUMHH, MAPOBO33PEHUYECKHE 3HAHUS, JIE)KAIINE B OCHOBE TOHUMAHHWSI IPUYNHHOCTH
U CUCTEMHOCTH XWMHYECKHUX SIBJICHHI; COBPEMEHHBIE MPEACTABICHHS O CTPOECHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJSIPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
IPEACTABICHUS] O MEXAHU3MAaX XUMHUYECKUX PEAKIHUHM, TEPMOAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHUs, O XWMHUYECKOM PaBHOBECHHU,
pacTBOpax M JIUCIEPCHBIX cHcTeMaX; (haKTOJOTUYECKUE CBEJACHHS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM MCIIOJIb30BAHUM BAXKHEHUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESITENIbHOCTU YeNOBEKa, OOIIUX HAayYHBIX
MIPUHLANIAX XUMHAYECKOTO ITPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUECKON CBS3U (KOBaJIEHTHA,
VWOHHAs, METaJUIMYeCKas, BOJAOPOAHAsS), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLIMHU MO PA3JIMYHBIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyromux BeLECTB, TEIJIOBOMY 3(PQEKTy peakiMu, U3MEHEHHUIO CTENeHEn
OKHCIIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTUIO KaTaju3aropa U Jpyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUS M KPUTEPUM IS  KJIaccU(pUKAIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEAaKUMH  TUAPOJIW3a;  PEaKIul
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHUS);

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKUUNA C Y4ETOM KX DHEPIETHUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHS] CKOPOCTH XHMHYECKOW PpEAKUHM B 3aBUCUMOCTH OT PAa3IUYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUsI XUMUYECKOTO PAaBHOBECHS TI0/1 BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuui Jle [larensbe);



C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh XUMHUYECKHE pEaKIuH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0IMe HayyHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJACTB; ILEIECCO0OPA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh BIIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HayYHOTO
NO3HAHUA SIBICHUI NpUpOAbl — HAOMIOEHUE, H3MEPEHHE, MOJIECIHPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U 17 OOBSICHEHUS XMMHYECKUX SIBIICHUW, HMMEIOIUX MECTO B MPHUPO/IE,
MPaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OpMHPOBAHHOCTh YMEHHUSI BBISBIISATh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSAMU W TPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYyYHBIX IIPEAMETOB IS
0o0s1ee 0OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUA  JKCIEpUMEHT  (NIPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHIAWKATOPOB, W3yYECHHE BIIMSHUSA
pa3nMYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHYECKOM  pEakUuHu, pelIeHHe
HKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metamey u  «Hemeramnsy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1ab0paTOpHBIM
o0opynoBaHueM, (popMyapoBaTh LIE€Tb UCCIEA0BAaHNUS, IPEACTABIATH B pa3INYHON
dopMe  pe3ynbTaThl  AKCHEPUMEHTAa, AaHAJIW3UpPOBaTh M  OLEHHMBATh  MX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyaol W JabopaTOpHBIM O0OpYyJAOBaHHMEM, OOpalleHUs C BeElIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKUX
OTBITOB, HKOJIOTMYECKU I1€JecOo00pa3HOro TMOBEACHUS B OBITY U TpPyAOBOMU
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETrO 3[0POBbs, OKPYKAIOIIEH MPUPOAHON
Cpelbl M JOCTHXKEHHMsS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATh OMNACHOCTb
TOKCUYECKOTO JEHCTBUSA Ha UBbIE OPTaHU3MbI OIMPEACIIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIci noka3arens [1K;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUECKYIO HH(OpMalHIo, epepadaTbiBaTh €€ U UCIIOJIb30BATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
. [Ipeamer opraHM4ecKoil XUMHH. TeoPI:ZI v q BuGmorexa [IOK

. CTPOEHHUSI OPTaHUYECKUX coeAMHEHU A. M. hittps://m.eds0o.ru/d69df650

byrneposa

HWroro no paszaeny 8

Pa3znea 2. YrieBoaopoanbl
71 [IpenenpHbIe yIIIEBOAOPOABI — AJKAHBI, 5 bubnuoreka [IOK

' UKJIOAJIKAHBI https://m.edso00.ru/d69df650
79 HenpenenbHbie yrineBoaopoabl: aakeHsl, 14 1 bubmorexa LIOK

' AJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
73 A g bubmnoreka IIOK

. POMAaTHUYECKUE YTIIEBOAOPOIbI (aApPEHBI) hittps-//m.eds0o.ru/d69df650
24 [IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB U UX 4 bubmuorexa [IOK

' nepepaboTka https://m.eds00.ru/d69df650
25 r 4 1 bubmnoreka IIOK

. aJIOr€HIPOU3BOAHBIE YTIIEBOJOPOIOB https://m.edsoo0.ru/d69df650

Hroro no pazneny 35

Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeJuHEeHNs

3.1 Crnuptsl. Genon

11

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



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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KapOonunbHbie coeAMHEHUS: aabIETHIbI U

bubnunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KHCIOTHI. CII0KHBIE 21 1 hitps:/m.cdsoo.rw/d69df650
s¢upsl. XKupsl
bubnunoreka LIOK
33 9 1
YTACBO/IEI https://m.edsoo.ru/d69df650
Hroro mo pazaeny 41
Pa3znea 4. A3oTcoaepxaiue OpraHnyecKkue coeIuHeHus
bu6nmoreka [IOK
4.1 12 1 2
AMUHBI. AMUHOKUCTOTHL. benku https-//m.edsoo.ru/d69df650
Hroro 1o pasaeny 12
Pa3znen 5. BbicokoMoJIeKY/JISIPHbIE COeINHECHUS
bubnunoreka LIOK
5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COCTUHEHUS https://m.edsoo.ru/d69df650
Hroro no pazaeny 6
OBHLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 6
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM undposbie
Ne i/ P Kontpoubnbsie IIpakTnueckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. Teopernyeckne 0CHOBbI XMMHH
Crpoenune atoma. [lepuoguyueckuii 3aKoH Bu6nnorexa [IOK
1.1 u [lepuonnueckas cucremMa XUMHYECKUX 9

anemenToB /1. . Menaeneena

https://m.edsoo.ru/2dd57124



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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12 Crpoenue BemecTBa. MHOrooOpasue 11 Bu6muoteka [JOK
) BEIIECTB https://m.edsoo.ru/2dd5724
13 x 19 bu6nmoreka [IOK
) MMHACCIHE peakiiy https://m.edsoo.ru/2dd5724
Hroro mo pazaeny 39
Pasnea 2. Heopranuyeckasi xumusi
bubnuoreka LIOK
2.1 1
Hemeranisi 3 https://m.edsoo.ru/2dd57£24
bubnunorexa LIOK
22 Merasbi 23 https:/m.edsoo.ru/2dd57£24
Hroro no pasaeiny 54
Pazgen 3. Xumusa 1 ;Ku3HbL
31 MeTtoapl TO3HAHUS B XUMUU. XUMHS U 9 bu6nmorexa LIOK
) )KU3Hb https://m.edsoo.ru/2dd57124
Hroro 1o pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

10 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHUYeCKON XUMHUH, Bu6muorexa LIOK
1 IpECTABICHUE O 1
pedl https://m.eds00.1u/3686e6f5
MHOT'000pa3uy OpraHuIECKUX
COeTMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
yraepojaa (OCHOBHOE U Bubmiorexa IJOK
2 BO30YXKIEHHOE COCTOSHUS). 1
YHA ) https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToma yriepojaa
XumMuyecKas CBs3b B
OpPraHUYECKUX COECTMHEHUSIX. Bubmiorexa 1OK
3 Mexanu3Mbl 00pa3oBaHusl 1
o p https://m.edso0o.ru/8d39f5¢c8
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH

. Teopus cTpoeHus | Bu6miorexa I[OK
OpraHUYECKUX COCTMHEHUN A.

p A https://m.eds00.1ru/9e595cb8
M. bytneposa
Buner uzomepun:
CTPYKTYypHasi,

5 IIPOCTPAaHCTBEHHAS. 1 bubmuorexa [IOK
OnekTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHuYeCKUX
COEAMHEHHI

6 [IpencraBnenue o 1 bubnuorexa [JOK

KJ'IaCCI/I(I)I/IKaI_II/II/I n

https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
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CUCTeMaTUYeCKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnunoreka LIOK
OpraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [IOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKU I
psin, obmast popmyia,

9 HOMEHKJIaTypa U U30MEpus, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 duznyeckue 1 XUMHUECKHE bubnunoreka LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
Haxoxnenue ankaHoB B

11 npupoae. CriocoOsl bubnnorexa [JOK
IIOJIy4YE€HUS U IPUMECHEHUE https://m.edsoo.ru/259b0asb
aJIKaHOB
[{ukmoankaHbl: 00IIas
dhopmyna, HOMEHKIATypa 1

12 HU30MepHsi, 0COOEHHOCTH bu6nmorexa LIOK
CTPOCHUSA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI TOTyUYEHUS
Y IPUMEHEHNE
Pemrenue pacu€THbIX 3a1a4 Ha
OIpEJIEIICHUE MOJIEKYJIIPHOMN

13 (hOopMyIIBI OPraHUYECKOTO bubnuotexa [JOK

BCIIECTBA ITO MaCCOBBIM
J0JIsIM aTOMOB 3JICMCHTOB,
BXOJAINUX B €TI0 COCTAaB.

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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CucreMaTuzanus u
000011IeHNE 3HAHUH I10 TEME

AJIKEHEI: TOMOJIOTHYECKU T
psia, obmast popmyia,
HOMEHKJIaTypa, SJICKTPOHHOE

bubnmoreka [IOK

14
1 HIPOCTPAHCTBCIHOE https://m.edsoo.ru/273b0ale
CTPOCHHUE MOJIEKYII.

CrpyKTypHas 1 LuC-TpaHC-
HU30MEpUs ATIKEHOB

s q)I/ISUI/I‘IeCKI/Ie u XI/IMI/IE[‘IeCKI/Ie Bu6uorexa 1JOK
CBONCTBA AIKCHOB. LIPABHIIO https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CrniocoOpl nosty4eHus u bubnuoreka [IOK
MPUMEHEHUE ATKEHOB https://m.eds00.1ru/665dc058

- Hpangqecmﬂ pabota Ne 1 mo Bu6morexa LIOK
reme OﬂyquHeuaTm,I,eHaH https://m.eds00.ru/0941eed8
HU3y4YE€HHUE €ro CBOMCTB
Pemenue pacu€tHnix 3a/1a4 Ha

18 OIpEeIETICHUE MOJIEKYJIIPHON bubmmnoreka HOK
(bopMyJIBI OPraHUYECKOro https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AJKaJIUeHBI: COMPSIKEHHBIE,

o W30JIMPOBaHHbIE, Bu6muorexa LIOK
KYMYJIHPOBAHHBIC. https://m.eds00.ru/04298c0a
Oco6eHHOCTH HIIEKTPOHHOTO
CTpOEHUS

20 XHMHUYECKHE CBOMCTBA bu6nmorexa LIOK
CONPSHKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

71 CriocoObI mosryueHust u bu6muoreka [JOK
NIPUMEHEHUE AJIKAJIUCHOB https://m.edsoo.ru/1aa81660

2 ANKWHBI: TOMOJIOTHYECKHAMN but6mmorekxa [IOK

psina, obmas popmyna,

https://m.edsoo.ru/68b6ccdc



https://m.edsoo.ru/273b0a1e
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HOMEHKJIATypa, 3JICKTPOHHOE
Y IPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYII,
¢busnueckue cBoiicTBa

23 XHUMUYECKUE CBOKCTBA bu6nmoreka [IOK
AJIKWHOB https://m.edso00.1u/23493a93
24 KauecTBeHHble peakiuu Ha bubnmnoreka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoObl TToTyYeHUs U bubnmoreka [JOK
IIPUMEHEHHE AJIKNHOB https://m.edsoo.ru/a6fValea
. Pemenue 3amau: pact€Tb! 10 Bu6miorexa LIOK
ABHEHUIO XMMHYECKOM
P https://m.edsoo.ru/5db8e526
peakiuu
27 CucremaTtuzanus u
000011IeHHE 3HAHUN I10 TEME
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmrast popmyia,
’g HOMEHKJIATypa. DJIEKTPOHHOE Bu6miorexa LIOK
Y TIPOCTPAHCTBEHHOE
pocip https://m.edsoo.ru/a92a7094
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyoJ1a, UX (U3NYECKUE
CBOMCTBA
29 XUMUYECKHE CBOMCTBA bubmnoreka IIOK
apEHOB: PEaKLIUU 3aMEIICHUS https://m.edsoo.ru/a44alaed
XHUMUYECKUE CBOKCTBA
30 apeHOB: PeaKIuU bubmuorexa [IOK
MPUCOECTUHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB O€H30J1a
31 OC00EHHOCTH XUMHUYECKUX bubmuoreka [IOK

CBOWCTB CTHpOJIa

https://m.edsoo.ru/d5018a54
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32

33

Pemenne pacu€THbIX 3a1a4 HA
OIIpeAEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BELIECTBA

CrniocoOsl MosTy4eHus u
IIPUMEHEHHUE aPEHOB

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

bu6nmoreka [IOK
https://m.edsoo.ru/6£717d09

34

35

I'eneTnueckas CBA3b MEXKIY
pa3IMYHBIMU KJ1accaMu
YIJIEBOJIOPOJOB

Pacué€rsl o ypaBHeHUAM
XUMHYECKUX PEAKIUH.
Cucrematuzanus u
000011IeHUE 3HAHUH 110 TeMe

36

37

38

[Ipuponnsii ras. [lomyTHeie
He(TSHbIE ra3bl

KameHHbIi1 yroJib ¥ poIyKThl
ero nepepadoTKu

Hedtp 1 ciocoOwr eé
nepepadotku. [Ipumenenue
MIPOYKTOB MepepadoTKH
He(dTH

bubnuoreka [IOK
https://m.eds00.ru/69b3398b

bubmnoreka IIOK
https://m.edsoo.ru/2119de78

39

['eneTnyeckas CBSI3b MEKIY
Pa3TUYHBIMH KJIaccaMu
YIJIEBOI0POJIOB

40

41

l"anorenonpounsBoaHbBIE
YIJIEBOJOPOIOB: AJIEKTPOHHOE
CTPOEHUE; PEAKIIUH
3aMEIICHUS TajoreHa
JlelicTBHe 1Ieno4e Ha
rajoreHnpoOU3BOIHbIE.
BzaumogeiictBue

bu6nmorexa LIOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

JUrajJJorcHaJKkaHoB C MarHu€mM
1 ITMHKOM

Cucremaruzanus 1

bu6nmmoreka [IOK

42 00001IeHIEe 3HAHUIA 110
pa3zlemny "V reBomopons” https://m.eds00.ru/20e89{22

43 KontponbHas paboTa mo teme bubmuorexa [IOK
"VYrieBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI

44 pszL, obuas popmysa, bubanoreka [JOK
CTPOEHHE MOJIEKYJI
I/ISEMepH;I HOMGI}-]IK;IaTypa https://m.edsoo.ru/df04c5cd
knaccupukanus, pusnyeckue
CBOMCTBA
XuMUYecKre CBOMCTBA Bu6uorexa 1JOK

45 MPEACIIbHBIX OJTHOATOMHBIX
CEHgTOB A https://m.edsoo.ru/26ee34fe

56 npuencame ommoarown BuGmiorera LIOK
Cll':I)I/IpTOB https://m.eds00.ru/484100000000000
[IpocTeie a¢upst:

47 HOMEHKJIaTypa U H30MEPHs, bubmmnoreka HOK
0COOEHHOCTH (PU3NYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHoOroaroMHble CIUPTHI:

48 STUJIEHTJIMKOJIb U TIIMLEPHH, bubmuoreka [IOK
uXx (puznyecKre u XuMHYECKue https://m.edsoo.ru/ee4d84aa
CBOMCTBA

4 CriocoObI ToTy4YeHus U Bu6nnorexa [IOK

IIPUMEHEHNE MHOTOAaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/d12e567d
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@DeHOJI: CTPOCHUE MOJIEKYJIBI,

50 . bubnuorexa [{OK
?g;f;igﬁii:ggﬁ;?: https://m.edsoo.ru/2ce72618

51 XHUMHUYECKHE CBONCTBA bubnunoreka LIOK
(dhenona https://m.edso0.ru/037ca5{9

57 CriocoObI mosryueHust u Bu6muoteka [JOK
npuMeHeHnue penomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenue bubnuorexa [IOK
JKCIEPUMEHTANIBHBIX 3314 https://m.edsoo.ru/fd0ced09
no Teme "CrupTsl U GpeHoIb"

54 CucreMaTH3anys u bubnunoreka LIOK
00001IeHNEe 3HAHNI IO TEME https://m.edsoo.ru/1810cb9b
Anbneruapl ¥ KETOHBI:
3JICKTPOHHOE CTPOCHHE

55 KapOOHMIILHOM TPYIIIBL; Bu6mmoteka [JOK
TOMOJIOTUYECKUE PSBL, https://m.edsoo.ru/b139beaa
obmrast popmyna, U30MEpHS U
HOMEHKJIaTypa

iy Anpnerunsl 1 KeIOHbI :. Bu6miorexa LIOK
g:;}?;;;ﬁ?ﬂiiiﬁ;;itnﬂ https://m.edsoo.ru/c887425¢

5 Peaknium oxucneHus u Bu6miorexa LIOK
ﬁ:;g:gélffgziiiiﬂ https://m.edsoo.ru/a393baa9

58 CriocoObl nosty4eHus bubmmnorexka HOK
AIbJECTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEBIE TIPEIETHHBIE

59 KapOOHOBBIE KUCIIOTHI, but6mmorekxa [IOK

0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJI

https://m.edsoo.ru/fecObl113
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https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

N3omepusa u HoMEHKIIaTypa

bubnunoreka LIOK

60
KapOOHOBLIX KHC? o7, uX https://m.edso0.ru/700cc87b
¢u3nvecKkrue CBOMCTBA

‘o XUMHUYECKUE CBOMCTBA Bu6morexa [IOK
MPCACILHBIX OTHOOCHOBHRIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OcobeHHOCTH CBOMCTB

62 MYpPaBbUHOM KHCIIOTBHI. bubmuorexa [IOK
MHuoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB:

HETIpeACIbHBIX 1

6 apOMagI/I‘{eCKI/IX KapOOHOBBIX, Bu6muorexa LJOK
JIMKAPOOHOBEIX, https://m.edsoo.ru/83a08773
TUIPOKCUKAaPOOHOBBIX
kucior. IIpencraBurenn
BBICIIIMX KaPOOHOBBIX KHCIIOT

64 [TonsiTHE O IPOM3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d

s CrniocoOsr l'IOJ'Iy‘{e6HI/I}I u Bu6mnorexa [OK
HPHMCHEHHE KapOOHOBBIX https://m.edso0o.ru/7c065¢9d
KHUCJIOT
CrnosxxHbie 3UpBHL:

66 TOMOJIOTUYECKHH psiJi, oO1as bubmnoreka IIOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUE U XUMUYECKHUE bubanoreka LIOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:

68 [0 YPaBHEHHIO XUMHYIECKON

peaKkIuu, Ha OnpeiesieHre



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
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MOJICKYJISIPHOM (hopMyITBI
OPraHMYECKOro BEIIECTBA

[TpakTrueckas padota Ne 3.
Pemenue

69 DKCIIEPUMEHTABHBIX 3a1a4 buomorexa LIOK
PN https://m.eds00.ru/4866711b
no teme "KapOGoHoBbie
KUCIOTHI. CoxHbIE 3Qupb!"
70 ?;(Hpbl: CTPOCHHC, bu6nmmorexa [IOK
M3UYECKUE U XMMUYECKHUE
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOJIN3)
OcoOEHHOCTH CBOICTB
71 KHAPOB, COAEPKAIIUX OCTATKH bubnunoreka LIOK
HEMNPEAETIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbla KaK COJIU BBICIITAX
72 moomee eiiormme, Homse BuGmaorexa LIOK
) https://m.eds00.1ru/3¢566565
0 CHHTETHYECKHUX MOIOIIUX
cpenctax (CMC)
I'enetnueckas cBs3b
73 YIJIEBOAOPOIOB U bubnnorexa [JOK
KHCIIOPOACOAEPKALLIUX https://m.eds00.1u/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMUYECKUX PEAKIUI
75 CucreMaTH3anys u bubnmorexa LIOK
00001IeHre 3HaHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTuKa
76 YTJIEBOJIOB U KJIaCCHU(DUKAITUS but6mmoreka [IOK

yTJ1€BOAOB (MOHO-, TU- U
MOJIMCaxapuIbl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: pusnueckue

bubnunoreka LIOK

77 i eHHEe
CBOMCTBA M HAXOMICHHC B https://m.edsoo.ru/b4bdda2d
pUpoae
[IpuMeHeHue rroKo3sl, €€

78 3HAYCHUE B bub6nmoreka [IOK
JKU3HEICATCIbHOCTH https://m.edsoo.ru/5¢61122d
Oopranu3ma
Jucaxapupl: caxaposa,

79 MajbTO3a U JAKTO34. Bbu6muoteka [JOK
Haxoxaenue B npupojie u https://m.edsoo.ru/eb0384¢e7
MPUMEHEHHE TUCAXAPUJIOB
[Tonucaxapuasl: cTpoeHUE

30 MaKpOMOJIEKY, pU3nIecKue bu6numorexa LIOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHEHUE

31 [TonsiTHE 006 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.1ru/6216e766
Pemienue pacyeTHbIX 3a1a4 Ha

) ONpeAeIICHUE JOJIM BBIX0Oa bubmnoreka IIOK
MPOAYKTa PEaKLUU OT https://m.edsoo.ru/7fde47¢ef
TEOPETUYECKU BO3MOKHOTO
Cucremaru3anus u Bu6uorexa IJOK

83 %
obobmennue sHaHmii Mo https://m.edsoo.ru/08d4364c¢
pazaeny
KonTponbnas pabota mo Teme Bu6miorexa LIOK

84 "K

HCIopoaicoAepRaIIie " https://m.edsoo.ru/42¢c6678e
OpraHUYeCKHUE COCIUHEHUS
AwMuHBL: K1accudukarms,
CTPOCHHE MOJIEKYJI, 00TIIast Bu6nnorexa [IOK
85 dbopMmyna, uzomepus,

HOMEHKJIAaTypa U (pu3nyecKue
CBOMCTBA

https://m.edsoo.ru/efa7e6¢ca
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XUMHUYECKUE CBOUCTBA

bubnunoreka LIOK

86
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWJIMHA, Bu6miorexa [JOK

87
OCO§eHHOCTH XUMHUHCCKAX https://m.edsoo.ru/39¢d21f1
CBOICTB aHMJIMHA
CriocoObI mosryueHust u Bu6morexa [TOK

88
NPUMEHEHNE aupaTHiecKix https://m.edsoo.ru/eal 38763
aMUHOB
AMUHOKHUCIIOTEL:
HOMEHKJIaTypa U U30MEpus, BuGauorexa [IOK

&9 7| .
busmieckne cporicrsa https://m.edsoo.ru/d1773e80
OtnenbHbIC NPEICTABUTEH O~
aMHUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX BuGamorexa [IOK

90
Onoxnoruteckoe 3HaueHHE https://m.edsoo.ru/77df705a
aMmuHOKHCI0T. CHUHTES U
TUAPOJIU3 TIENITUIOB
benku xak npupoaHsIe Bu6mioreka [TOK

91 :
TIOIMMEPBIL, CTPYKTYpPbI https://m.eds00.ru/429¢9899
0€eJIKOB

92 XHUMHYeCKHe CBOMCTBA bubnmorexa [IOK
OEJIKOB https://m.eds00.1ru/6237306d
A3zoTcoaep:kaime
reTePOLUKINYECKIE Bu6muorexa [JOK

93
coenuHeHns. HykienHoBbIe https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruueckas pojb
[IpakTuueckas padora Ne 4. BuGamorexa [IOK

94 Pewrenne

OKCIICPUMCHTAJIbHBIX 3aJa4

https://m.edsoo.ru/8e3c02d1
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o Teme "A3oTcoepKaiiue
OpraHN4eCKUe COeTUHEHU"

[TpakTrueckas padota Ne 5.
Pemenue

bubnunoreka LIOK

95 DKCIIEPUMEHTABHBIX 3a1a4
i Tel\i’e ,,PaCHOSHaBaHHIé https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COCTUHECHUI"

KontponbHas paboTa mo teme Bu6uorexa LIOK

96 "A30TCcomepKaIue
opraHI/IqecEI/Ie coeHens” https://m.edsoo.ru/ce5S61bc7
OCHOBHBIE TIOHATHSI XUMHUHU
BBICOKOMOJIEKYJIIPHBIX Bu6uorexa 1JOK

97 COCIMHCHHMI M METOJIbI UX
CI/IHI"IECSa HOHHMepiBaHHﬂH https://m.edsoo.ru/7aa63ebd
MTOJTMKOHACHCAITUS

08 IImacTtMmaccel. YTunuzanusa u bu6nunorexa LIOK
nepepaboTKa MiacTuka https://m.edso00.ru/82242¢0f
DnacToMepbl: HaTypaJlbHbBIN Bu6morexa LIOK

99 CHHTETHYECKUE KAyUyKH.

Pesnna yay https://m.eds00.ru/246103ec
Bonokna: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, bubmuoreka [IOK
cuHrernyeckue. I[onumepsr https://m.edso00.ru/5963a601
CIIeIIMATBFHOTO Ha3HAYEHHUS
[TpakTuueckas padora Ne 6.

Pewenne bubmunoreka IIOK

101 OKCIIEPUMEHTAILHBIX 33714
o Tehﬁe "PaCHO?,HaBaHI/IIé https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

102 O6obuenne u bubmuoreka [{OK

CUCTEMAaTHU3alus U3YyYCHHOI'O
MaTcpHraia 1o TeMe

https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

"BricokOMOIEKYISIpHBIE
coenuHeHus"
OBHLIEE KOJIMYECTBO YACOB 102 3 6
10 ITPOI'PAMME
11 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX S7€EP. 1 bubnuoreka [IOK
Xumuyeckui aneMent. M30Tomnst https://m.edsoo.ru/59c112ee
b CtpoeHue 3eKTPOHHBIX 000JI04eK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
Krnaccudukanus XaMHIecKux 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-371eMeHTBI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351eKTpoHOB 11O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
S DneKTpOHHBIE KOH(UTYpaIUU | Bu6mnorexa [OK
aTOMOB B.J.IeMeHTOB B OCHOBHOM 1 https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(UTYpaIU HOHOB. 1 bubnnorexka [JOK
ONEeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
; [lepuonnueckas cucrema " | Bu6muorexa LIOK
XMMHYECKUX 37eMeHTOB 1. 11 . https://m.eds00.ru/16957¢01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 1 bubmuotexa [JOK
XAMUYECKUX DIIEMEHTOB U https://m.edsoo.ru/f8468927
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00pa3yeMbIX MU MTPOCTBIX U
CJI0’KHBIX BEILECTB I10 IpyIaM 1
Iepuo1am

Cucremaruzanus u 00001eHue

bubmunoreka [JOK

MOHATHH "MaccoBas HOJIsI

9 .
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunanl xumMu4ueckou CBSI3H.
0 MexaHI/IBMBIUO6paBOB§HI/I${ Bu6uorexa LIOK
KOBaJEHTHOM cBs13u. Bomopoanas
CBSI3E MemMOHeKynﬂleI[)IS & https://m.edsoo.ru/5a8072af
B3aNMOICHCTBUSI
BaneHnTHOCTS M BaJICHTHBIE
11 BO3MOKHOCTH aTOMOB. CBs3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
KX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX Bu6muorexa LIOK
12 COEMHEHMSX: COCTAB U
Howf[eHKnaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasipHOTo U
13 HEMOJIEKYJISIPHOTO CTpOEeHUS. THIbI bubnnorexa [JOK
KPUCTAUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
i EOHflTI/IC 0 JIUCTIEPCHBIX CUCTEMAaX. Bu6muorexa LIOK
€JICTaBJICHHE O KOJIJIOMIHBIX
D i Tzllzopax a https://m.edsoo.ru/da2c¢70e4
s HctruHHBIE pacTBOPHI: HACKIILICHHbIE Bu6muorexa LIOK
M HEHACBIIIEHHEIE, PACTBOPUMOCTb.
KpI/ICTaJ'IJII:)lFI/IL[paTL? P https://m.edsoo.ru/e9ccdd8d
16 CriocoOsI BEIpaKEHUST KOHIICHTPAIIUU bu6mmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ MCIOIb30BaHUEM bu6mmorexa [IOK

https://m.edsoo.ru/785e0ab4
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18

pacTBOpEHHOTO BeriecTna',
"MoJisipHasi KOHIIeHTpauus"

Knaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

19

Cucremaruzanys 1 00001eHe
3HAHUHU 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/8d2c6a3a

20

21

22

23

24

25

KonrponsHas pabora mo remam
"Crtpoenue aroma. [lepronnueckuii
3akoH u [lepuoanueckas cucrema
XAMUYECKUX deMeHToB /1. U.
Menpneneesa", "CtpoeHue BeniecTna.
MHoroo6pa3ue BemiecTs"

Knaccudukanusa XumMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXPaHEHHUs MacChl BEIIECTB; 3aKOH
COXPAHEHUS U IPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKITHIX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuii. Tepmoxummuyeckne
YpaBHEHHUSI

Beluncienus no ypaBHeHUAM
XUMHYECKUX PEAKIUU 1
TEPMOXUMHUYECKUM YPABHEHUSAM
CKOpoCTh XMMHUECKOH peakluu, e€
3aBUCUMOCTB OT Pa3JIMYHBIX
¢dakTopoB. Katanu3s u karaau3aTopbl

["'oMOreHHBIC U TeTePOTreHHbBIE
peakiuuu

bubmuoreka [JOK
https://m.edsoo.ru/70a60aad

bubmuoreka [JOK
https://m.edsoo.ru/6335cdd2

bu6mmoreka [JOK
https://m.edsoo.ru/d1db86da

bu6mmoreka [JOK
https://m.edsoo.ru/87b13954

26

[IpakTuueckas pabora Ne 1 o Teme
"BnusiHue pa3nu4HbIX (aKTOPOB Ha
CKOpPOCTh XUMHYECKON peakiuu"

bu6mmoreka [JOK
https://m.edsoo.ru/1facaldl
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Oo6partumebie 1 HEOOpaTUMBIE

bubmunorexa [JOK

27
peakuuu. XuMHUYECKOE paBHOBECHE https://m.eds00.ru/309529b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (PaKTOPOB Ha bubmuorexa [IOK
IIOJIOXKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHS"
" 2J‘I€KTpOJ'II/ITI/I‘IC6CKaH JACCOLUALNS. Bu6muorexa LIOK
WUJIbHBIE U CITA0BIE AJIEKTPOJIUTHI. hitps:/m.edsoo.ru/5t766bdf
Crenensp aucconuanuu
% HNonnoe HpOI/IBBeI[eH];Ie BOJIBL. Cpuez[a Bu6muorexa LIOK
BOUIBIX PACTBOPOB. BOAOPOLHBIH https://m.eds0o.ru/3966ca89
nokasatenb (pH) pactBopa
. I'mnponus conen. Peakun, Bu6miorexa IOK
HpOTEkaIOIE B pacTBopax https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
1 P)?aKTquCKaﬂ pabota Ne 3 o Teme Bu6miorexa [OK
MMHACCIHC ,PeaKHHH B pactBopax https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKI/ICJ‘II/ITe]J;BHO—BE)CCT&HOBI/ITCJ'IBHBIG Bu6moreka [IOK
peakuu. Baxxuenme oKUCIUTENN 1 hitps:/m.eds0o.ru/56226060
BOCCTAHOBUTEIHU
34 Merto/ 311eKTPOHHOTO (3JIEKTOHHO- bubnunorexa [IOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB bubnuorexa [IOK
BEILICCTB https://m.edsoo.ru/93{b97d2
36 p bubmuorexa [JOK
CLICHHE 3a7a¥ PasIIIHBIX THIIOB https://m.edsoo.ru/5a859d16
bu6mmoreka [JOK
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB

https://m.edsoo.ru/5afa265d
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Cucremaruzanus u 00001eHue

bubmuoreka [JOK

38 3HAHMH 110 TeMe " XUMHYECKHE
" https://m.edsoo.ru/c161eb85
peakiuu
39 KonTposbHas pabora mo Teme bu6moreka LIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Tepuonuueckoit cucreme
40 XUMHUECKUX 35emeHToB 1. 1. bubnnoreka [HOK
Meunneneesa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromon. Ouzuyeckue
CBOMCTBa HEMETAJLIOB
ul AnoTponus HEMETAIOB (an) " Bu6muorexa LIOK
npuMepe Kuciaopoaa, cepsl, pochopa
PHMED poa p p https://m.edsoo.ru/ef92c91c
U yTIepo/a)
42 Bonopon: nonydenue, pundeckue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
43 FanorgHLI: Haxonczlemé)e B IIpUpPOJIE, Bu6muorexa LIOK
CIoCcOOBI MOMy4YeHUsl, PU3nIecKue u
yHcCTHi, https://m.edsoo.ru/4¢223795
XUMHUYECKHE CBOMCTBA
“ l'anorenoBonoponsl. Baxnenmue Bu6miorexa IOK
KHUCJIOPOJICOACPIKAIINE COCTUHEHUS
POACOAEPHAIlL A https://m.edsoo.ru/6b3255e6
rajJjoreHoB
JlabopatopHble 1 IPOMBIIIIICHHBIE
45 CIIOCOOBI MOJTYYEHHS TajlOr€HOB. bubnnorexka [JOK
IIpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEAMHEHHI
" [IpakTnueckas padora Ne 4. Pemenue Bu6muorexa LIOK
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" p " A https://m.edsoo.ru/8b26fecd
l"anorensl
Kucnopon: nabopatopusie u Bu6mmorexa LIOK
47 HPOMBIIUICHHBIE CIIOCOOBI

IOJYy4YCHUA, (bHBH‘ICCKI/Ie n

https://m.edsoo.ru/c8abc36a
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xumuyeckue csorcraa. O30H.
[IpMeHEeHHE KHCI0pOia M 030Ha

48 0 bu6mmoreka [IOK
KCHIBT H TIEPORCHIAT https://m.edsoo.ru/5c8816a0
49 p bu6mmoreka [IOK
CLLICHHE 3a7aT PESIMHHEIX THIIOB https://m.eds0o.ru/2b6d8bdb

5 Cepa: gaxomneﬂne B [IpUpO/IE, Bu6uorexa LIOK
CTOCODEI nonyqefl A, pu3HiecKue 1 https://m.edsoo.ru/46afael6
XUMUYECKHUE CBOMCTBA

51 C bu6mmorexa [IOK

CPOBOOPO, CYTb(pH el https://m.eds00.ru/7¢875999

5 Kncnogoa%onepmamne COE/HEHI BuGnuorexa LIOK
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI hitps://m.cdsoo.rw/8cfa2 548
KHCJIOTHI

53 [IpakTuueckas padota Ne 5. Pemenue Bu6muorexa LIOK
3KcnepHM?HTaHLHHX 3af[aq 1o Teme https://m.edsoo.ru/0afb05e4

Cepa u e€ coeTMHEeHUsI
A30T: HaX0X/IEHUE B IIPUPOJIE,

54 CHOCOOBI OTyUYeHUs], PU3NYECKUE U bubnuorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI

s Kncnopoozlcgnep)xamne C?@I[HHCHPI?I Bu6nnorexa LIOK
a30Td. uco CHHOCTI CBONCTS https://m.edsoo.ru/e2965afe
A30THOM KHCJIOTHI

56 [IpuMeHeHue a30T1a U €ro bubnnorexka [JOK
coeiMHeHU. A30THbIe y100peHus https://m.edsoo.ru/129f5059
docdop: HaXOXKICHHUE B PUPOJIE,

57 COCcOOBI NOTYYeHHUs], PU3NIECKUE U bubnnorexka [JOK

XUMHUYecKue cBoiicTBa. @ocuabl u

dbochun

https://m.edsoo.ru/9a6b43ec
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Oxcunst hocdopa,

bubmuoreka [JOK

58
(bOC(i)OpCOIECp)KaHlI/IC KuesoThl. Com https://m.edsoo.ru/c7a2d429
dhocopHOIi KHCTTOTHI

59 [Tpumenenue docdopa u ero bubmunorexa LIOK
coenunennii. DochopHsie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTudeckas pabora Ne 6. Pemenue BuGmiorexa LIOK

60 OKCIIEPUMEHTAIBHBIX 33124 [0 TEME
" " https://m.edsoo.ru/8175ac3f

A3oT 1 pochop U UX coeTMHEHHS
Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

61 AIJIOTPOTIHBIE MOAU(UKAIINY; bubnunoreka [JOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9¢
MIPUMEHEHHE

. Oxkcun erII?]aoL[a(H), OKCH/T Bumorexa [IOK
yraep ona(IV), yrompuas kucnora u https://m.edsoo.ru/dba58adf
e€ conu

63 p bubmuoreka [JOK

CHICHHE S/ PA3IIIHBIX THHOB https://m.eds00.1u/6029b609

o erMIgH/I: HAX0XJICHUE B IPUPO/IE, Bumorexa [OK
CTIOCODRI HOque\I,{ nA, pusHiecKie 1 https://m.edsoo.ru/143558ab
XHUMHYECKHE CBOICTBA

65 Oxcun kpemuausi(I1V), kpemuueBas bubnunoreka [JOK
KHMCJIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [IOK

66 coenuHeHnil. CTeKI1o, ero https://m.edsoo.ru/393cdac0
[I0JIy4Y€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb

67 p bubmuorexa [JOK

CUICHAC Sa/att PasJIIHbIX THHOB https://m.edsoo.ru/b624{801

68 Cucremaruzanusa 1 0000IIeHnE bu6mmoreka [JOK
3HaHui o teme "Hemeramibr" https://m.edsoo.ru/6e864db5

69 KonrtponsHas pabora no Teme bubnuoreka [IOK

"Hemeramnsr"

https://m.edsoo.ru/d0484c76



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76

AHanu3 pe3yJbTaTOB KOHTPOJIbHON

bubmunorexa [JOK

70 paboThI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/2b7¢9510
[lonoxeHne MeTaIoB B
Ilepuonnueckoii cucreme
71 XAMUYECKUX DJIEMEHTOB. bubnnorexa IIOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.1ru/9839c16¢
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB
72 ﬁfﬁdﬁiﬂﬁdgﬁh‘;ﬁ:;ﬁg I/lifeTTBa?mOB B bubamorexa LIOK
i https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
73 Crnnasel MetaiioB. Koppo3zus bubnuoreka [IOK
METAJIJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3ana4 pa3an4HbIX TUIIOB Bubmorexa [OK
https://m.edsoo.ru/e3de37b6
35 anpmeenni weranton, O Butmoera LIOK
) https://m.edsoo.ru/94eb377a
CTIIOCOOBI TOTYYCHHUSI METAJIIOB
OO6mrast XxapakTepruCTHKa METAIIJIOB
[A-rpynnel [lepuoaudeckoii cuctemsl
76 XUMHUYECKHX IeMEeHTOB. Hatpuii n bub6mmnorexa IIOK
KaJIMii: moiyyeHue, GU3nuecKkue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COENMHEHUN
OO6m1ast XxapakTepruCTHKa METAIIJIOB
[TA-rpynns I[lepuognueckoit
CHCTEMbl XUMH1ECKUX JIEMEHTOB. Bu6nuorexa LIOK
77 Marsuii ¥ KalnbLUU: I1I0JIy4YeHue,

¢bu3nuecKkre U XMMHUYEeCKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BELIECTB U UX
COE€IUHEHUN

https://m.edsoo.ru/7¢3e49c0



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmunorexa [JOK

8 YCTpaHEHUS https://m.edsoo.ru/c74bfac9
’ https://m.eds00.ru/0e79b266
MIPUMEHCHHE
AmdoTepHbIE CBOWCTBA OKCUIA U
30 TUJPOKCH]IA aTFOMUHHUS, bubmunoreka [JOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Penrenne 3a/1a4 pa3aMvHbIX THUIIOB
2 et o rove bumuorexa LIOK
" " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TTOATPYIII
OO01mmas xapaKTeprCcTUKa METaNIOB
83 no6ounbix noarpymnn (b-rpymnm) bubnuoreka [IOK
[Tepuonnueckoit CuCTEMBI https://m.edsoo.ru/610d7431
XUMHYECKHX 3JICMEHTOB
o | Do mareens ke Bumorera LOK
’ https://m.edsoo.ru/991 1bef3
MIPUMEHEHHE
s | Do et g Bumorea 110K
. https://m.eds00.ru/039d69c8
OKHCJIUTEIbHEIC CBOHCTBA
dusnuecKknue U XUMUYECKHE CBOMCTBA
36 JKeJie3a M €r0 COeTUHEHUH. bu6mmorexa [IOK
[Tony4yeHue u NpUMEHEHNE CILIABOB https://m.edsoo.ru/1b7{8741
Keesa
gy | S n emaecons cachera Bucmorea 110K
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
38 duznyeckue 1 XUMHUUECKHE CBOICTBA bu6mmoreka [JOK

IIMHKA ¥ €T0 COCAUHEHHUN, NX

https://m.edsoo.ru/b1{2beal



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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https://m.edsoo.ru/1b7f8741
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IIpUMEHEHUE. | NIPOKCOKOMIIIEKCHI
LIUHKA

[Ipaktrueckas padota Ne 8. Permenue

bu6mmoreka [IOK

89 K
3 CTICPHMEHTAIbHBIX 3a/1a1 110 T?Me https://m.edsoo.ru/abe352ea
MeTabl TOOOYHBIX TOATPYIIT
90 p bu6mmoreka [IOK
CHICHHE S/ PAsIIIHBIX THHOB https://m.edsoo.ru/a8b83d83
o1 O06001IeHre U CUCTEMATU3AIIHS Bumorexa LOK
KByquHOF,(,) Matepuaila o Teme https://m.edsoo.ru/e91£e975
MerTanmnbl
92 KontponbHas paboTa mo teme bubnnoreka [JOK
"Metambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKIIHS OIINOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B oOecrieueHun
94 YCTOMYMBOTO Pa3BUTHUSA bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HAyYHBIX https://m.edsoo.ru/080fe 10
METOJaX UCCIEAOBaHUs BEILIECTB
Hayunsie npuHIIUIIBI OpraHU3aluu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. bubnuoteka [JOK
[TpomsbiiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYEHUS] BAXKHEUILINX BEIIECTB
o6 XI/IMI/I‘IGCKOCUSan}IL’»HeHI/Ie Bu6muorexa LIOK
0 arolen cpe ero
KPYIKAIOIICH CPE/IbT H en https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBHS
97 XUMUSA U 300pOBBE YEIOBEKA. bu6mmoreka [JOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
Xumus nuu. Pons XI/\I’MI/II/I B Bu6mmorexa LIOK
98 o0ecIieueHnn MUIIEBON

0€30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
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Kocmernueckue u napdromepHbie

bubmunorexa [JOK

99 1
cpeactBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEIHCTBE. BuGnnorexa [IOK

100 BaxHeHLIAC CTPOHTENbHbIC H ! https://m.edso0.ru/61¢69003
KOHCTPYKIIMOHHBIE MaTepHUaJIbl DA ]
XUMHUS B CEIIBCKOM XO3SICTBE. Bu6mmorexa [IOK

101 OpranuuecKre ¥ MUHEPaIbHEIE 1 httos://m.edsoo.ru/fd39587d
yaoOpeHus DS:0. ]

102 Cucremarusanusa 1 0000IIeHnE 1 bubmuoreka [JOK
3HAHWH 10 TEME https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Koxa

NMpoBepPsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CpeIHEero
0011ero o6pa3oBaHus

Bitanenue cucreMoi XMMUYECKUX 3HAHUN, KOTOPast BKIIIOYAET:

OCHOBOIIOJIATAIOLINE MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
DIIEKTPOHHAsT 000JI0YKa aroma, S-, p-, d-dJEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSTHUE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XUMUYECKas CBs3b (G- M T-CBSA3b, KpaTHBIE CBSA3M), TMOpUIM3ALMS
aTOMHBIX OpOWTaNel, KpUCTAUIMYECKas peméTka, MOJb, MOJISpHAs
Macca, MOJSIpPHBIH 00BEM, MOJIIpHAs KOHLEHTpalus, pPacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAUIOTHAPATHI, YTIEPOIHBIN
cKeneT, (QyHKIMOHAIbHAs TIpyMIa, pajuKall, U30Mepbl, CTPYKTypHas
dopmyna, wu3zomepus  (CTpyKTypHas, TreomeTrpuyeckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOIMUYECKHH psiA, TOMOJOIH, YIJIE€BOAOPOABI,
KHCJIOPOJI- M a30TCOAEPIKAIIE COSNUHEHNUS, OMOJIOTHYECKH AKTHBHBIC
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, IOIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJSIpPHBIE COCIMHEHUS, KPEKHUHT, PH()OPMHUHT,
TUIBl  XUMHMYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE,
9K30- M SHAOTEPMHUYECKHE, PEaKIM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, JMEKTPOIIMTHI,
HEDJICKTPOJIUTHI,  DJICKTPOJIUTHYECKAass  JUCCOIMANs,  CTEIeHb
JUCCOIIMALINU, OKUCIIUTENb, BOCCTAHOBUTENb, 3JEKTPOJIU3, CKOPOCTb
XUMHYECKOH peaKkuy, XHMUIECKOE PaBHOBECHE)

1.2

TGOpI/II/I U 3aKOHBI (Teopm[ XUMHUYCCKOT' O CTpOCHI/Ifl OpFaHquCKHX
BeuiectB A.M. bytnepoBa, Teopus 3IEKTPOIUTUYECKON TUCCOIUALINH,
[Tepuonnueckuii 3akon [[.1. Menneneena, 3akOH COXpaHEHHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUHU, MHUPOBO33PEHUECKUE
3HaHWUA, JCXKaIllue B OCHOBE ITIOHUMaHUsA HpI/I‘II/IHHOCTI/I U CUCTCMHOCTH
XUMUYECKUX SIBJIEHUW, COBPEMEHHBIE IMPEACTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYIIPHOM M HaAMOJIEKYJISIPHOM YPOBHSX

1.3

1.4

MNpEaACTaBJICHUA 0 MCXaHU3Max XUMHNYCCKHUX peaxunﬁ,
TEPMOIUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMEPHOCTIAX ux
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHLIX CUCTEMAX

(I)aKTOJ'IOI‘I/I‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYYCHUU U
0e30macHOM HCITIOJIB30BaHHUH BaXKHEHUIITNX HCOPTaHNUYCCKUX u
OpraHHU4YCCKUX BCUICCTB B GBITy u npaKTqucxoﬁ ACATCIIBHOCTH
YCIIOBEKa

1.5

oOurre HayyHble IPUHIUIBI XUMHUYECKOT0 MPOU3BOJICTBA (Ha IpUMeEpe
MPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoja, NepepadoTKU
He(TH)




CdopMHpPOBaHHOCTh YMEHUH BBISBIISATD:

2.1

XapaKTEpHbIE IMPU3HAKM M B3aUMOCBSA3b M3YyYEHHBIX IIOHATHUH,
[IPUMEHATH COOTBETCTBYIOLIUE MOHATHS IPU ONMCAHUU CTPOCHUSA U
CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX BELIECTB U UX IIPEBPALICHUI

2.2

B3aHMMOCBS3b XUMHUYECKHUX 3HAHUM C MOHATHUSIMU U nNpeaACTaBJICHHUAMU
APYyrux npeamMeToB A1 0osee 0CO3HAHHOIO ITOHMMAHUA B 00BSICHEHNS
CYHIHOCTH MAaTCpHUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHS HCIIOJIb30BATh:

3.1

3.2

HAaVMEHOBAHMS XUMHUYECKMX COCIMHEHMM MEXIyHapOJHOTO COH03a
TEOPETUYECKOW W TNPUKIAAHOM XMMHH W TpPUBHAIbHBIC Ha3BaHUs
BEILECTB, OTHOCAIIMXCA K M3YyYECHHBIM KJIACCAM OPraHUYECKUX U
HEOPraHUYECKUX COEAVNHECHUN

XUMHUUYECKYIO CUMBOJIMKY Ul COCTaBJI€HMsI (POPMYJI HEOPraHUUYECKUX

BEIIECTB,  MOJEKYJSIPHBIX M  CTPYKTYpHbIX  (pa3BEPHYTHIX,
COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKUX BELECTB

CdopmMupoBaHHOCTH YMEHHUSI KJIaCCU(DUIIUPOBATH:

4.1

4.2

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IP21TB OCHOBaHHsA H
KPpUTCPpHU IJI KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

OpPraHMYecKHe BEIeCTBA, CAaMOCTOATENBHO BBIOMPAaTb OCHOBAHUS U
KPUTEPHU TS KJTACCH(PUKAIIMY N3yYaeMbIX XUMUYECKHX 00BEKTOB
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[0 Pa3IMYHBIM NPHU3HAKaM (YMCIYy M COCTaBy pEarupyrolluX BeEILECTB,
TerioBoMy 3(dekTy peakiuu, W3MEHEHUIO CTCICHEH OKUCIICHUSI
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTaIu3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) U HOHOB
XUMUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ilepuoguyeckoil cucremsl
J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YSI TOHATHS
s-, p-, d-3NEKTPOHHBIE OPOUTAIU, SHEPTETUIECKIE YPOBHU
CdopmMupoBaHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHUU IO
MepUOJIaM U rPYIIaM

ChopMUpPOBaHHOCTh yMEHHUS COCTaBJIATh YPaBHEHUS XUMHUECKUX
peakMii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

7.2

7.3

8.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ IoCpeaACTBOM
COCTAaBJICHHS 3JICKTPOHHOT'O OajaHca dTUX peaKI_[I/Iﬁ

YPaBHEHUsl PEAaKUUN pa3JIMYHBIX TUIIOB; IIOJHBIE U COKpAIlEHHbIE
YpaBHEHUS pEaKIUil HOHHOrO OOMEHa, YYWUTHIBas YCJIOBUSA, HpHU
KOTOPBIX 3TH pEaKIMU UIYT 10 KOHLA

peakuii THAPOIM3a, Peaknii KOMILIEKCO0Opa3oBaHus (Ha MpUMepe
TUAPOKCOKOMILIEKCOB ITMHKA M aTFOMUHUS)

ChopMHUpPOBaHHOCTH YMEHUS TIOITBEPKIATh:

Ha KOHKPETHBIX NpPUMEPAX XapakTep 3aBUCHUMOCTH PEaKLIHOHHOMN
CITOCOOHOCTH OPTaHWYECKUX COCIWHEHWM OT KpaTHOCTH W THIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BIHUSHUS aTOMOB U
rpyII aTOMOB B MOJIEKyJaX, a TakKe€ OT OCOOCHHOCTEH peain3anuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUI




8.2

XapaKTCPHbIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMUA
SKCIICPUMCHTAMU U 3aIIUCAMU ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKHI/Iﬁ

ChopMHPOBaHHOCTH YMEHHUSI XapaKTEPH30BaTh COCTAB U Ba)KHEUIINE
CBOICTBA BEUIECTB, NMPHHAUICKAIIMX K ONpPEAETEHHBIM KjaccaM u
rpynmnaM COeAWHEHHUH (MPOCThIe BEINECTBA, OKCUABI, THIPOKCHIBI,
COJIH; YTJIIE€BOAOPOABI, IPOCTHIE 3PHUPHI, CIUPTHI, PEHOJIBI, aJTbIACTH/IbI,
KETOHBI, KapOOHOBBIC KHCJIOTHI, CIOKHBIE 3(UPBI, )KUPBI, yTIEBOIHI,
AMHHbI, AMUHOKHCIIOTHI, OCIIKH)

10

ChopMupoBaHHOCTh YMEHHS TPOBOJUTH PACUYETHI MO XUMHUYECKHM
dopMynamM W ypaBHEHHMSM XHMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
(U3NUECKUX BEITHYUH:

10.1

10.2
10.3

Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTA PEAKLIUH, €CIIA OJTHO
U3 HUCXOAHBIX BEUIECTB JaHO B BHUJAE pPAacTBOpa C OMpeneIEHHON
MacCOBOMH J10JIeH paCTBOPEHHOTO BEIIECTBA WJIM 1AHO B U30BITKE (MMEET
IPUMECH )

MacCOBOW MM 00BEMHOM JI0JTH, BBIX0/IA MMPOYKTA PEAKIIUU

TeII0BOTO 3 (DHeKTa peakui

10.4

00BEMHEBIX OTHOIIECHHUI ra30B

10.5

10 HAXOXXIACHUIO XAUMHYECKOH (I)OpMy.]'IBI BCIICCTBA

11

12

13

14

Bianenue cucteMoil 3HaHUN O METOJAaX Hay4HOI'O IO3HAHMS SIBJICHUI
OPUPOJIBI, HCHONb3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHe
OPUMEHSTh A3TH 3HAHUSA TNPU DSKCHEPUMEHTAIBHOM HCCIIEI0BAaHUU
BEIIECTB U JJIs1 OOBSICHEHUS! XMMUYECKUX SBICHUH, UMEIOLINX MECTO B
pUPOJIE, TPAKTUYECKON NeATEIbHOCTH YelIOBEKa U B MOBCEIHEBHOMN
KU3HU

ChopMHpPOBaHHOCTh YMEHHUSI NPUMEHATH (MCIIOJIBb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBax BEIIECTB MAJISl AKCIEPUMEHTAIbHON NPOBEPKU
TUIIOTE€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUYECKUX
peakuMii M MNPOTHO3ZUPOBAHMS BO3MOXKHOCTEH MX OCYIIECTBICHUS;
CHCTEMHbIE XMMUYECKUE 3HAHUA JJISI OOBSCHEHUS M NMPOrHO3UPOBAHUS
SBJICHUH, MMEIOLIMX €CTECTBEHHOHAYYHYIO TMPHUPONY; Uil NPUHATHS
IPaMOTHBIX pelIeHnH MPOoOJIeM B CUTYAIHSIX, CBI3aHHBIX ¢ XUMHEH

ChopMHUpPOBAaHHOCTh YMEHUS TIJIAHUPOBATHh M MPOBOAUTH XUMHYECKUI
HKCHEPUMEHT (TOJTy4YeHHE M HM3Y4YeHHE CBOWMCTB HEOPraHUYECKUX MU
OpPraHWYECKHX BEIIECTB, KayeCTBEHHBIC PEAKIHUU YTIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKALINX OPIraHNYECKUX BEIECTB,
pemieHne  HKCHEPUMEHTAJIbHBIX  3aJad [0  paclo3HaBaHHIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOIEHHUEM MpPaBUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opyoBaHueM; (GOPMYIHPOBATH LETH MCCIIEOBAHUS; TPEACTABIATH
B pa3NU4YHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIH3UPOBATH H
OLIEHUBATh UX JIOCTOBEPHOCTh

ChopMHPOBaHHOCTb YMEHHUSI OCYILECTBIIATh LI€I€HANPaBICHHbIH MTOMCK
XUMHYECKOW HHGOpMAllMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-Hay4YHasl JIUTEpaTypa, CPeiCTBa MAacCOBOW MH(OpMAIMHU, CETh
WuTepHer U apyrue), KpUTHYECKH aHAJTU3UPOBaTh XHUMHUYECKYIO
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uHpopMaIHIo, epepadbaThiBaTh €€ M UCIOIh30BaTh B COOTBETCTBUU C
MOCTABJICHHOW y4eOHOM 3a/1aueit

ChopMUpOBaHHOCT, YMEHHUSI MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(OPMAIUIO C TMO3WIMH JKOJIOTUYECKON Oe30macHOCTH
MOCJECTBUI OBITOBOM M MPOM3BOACTBEHHON NESTENHLHOCTH YeJIOBEKa,
CBSI3aHHOM C TepepaboTKON BeMIeCTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  OMACHOCTh  BO3JCHCTBUS HAa JKUBbIE  OPraHU3MBI
OIpENENEHHBIX BEIIECTB, MOHMMAsi CMBICI IOKas3aTelsl IpeAesbHON
JOMyCTUMOM KOHIIGHTPAllMU, U TMOSICHATh Ha TMpUMEpax CHOCOOBI
YMEHBIICHU M MPENOTBPALLECHUS MX BpPEJHOIO BO3ICHCTBUSA Ha
OpraHu3M 4eJoBeKa

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O XUMHNHN

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 371eMEHT COAePKAHUSA
TeopeTnueckrue OCHOBbI XUMUHU

Crpoenue BemniectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUS aToma. Pacmipenenenue
AIIEKTPOHOB IO DJHEPreTHYeCKHMM YpoBHAM. Kiaccuduranus XuMHYECKHX
s1eMeHTOB. OCOOCHHOCTH CTPOCHHUS YHEPreTUUECKUX YPOBHEH aToMOB (s-, p-,
d-3nemenToB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHUSI aTOMOB. DJICKTPOHHAS
KOH(Hrypaius atoMa. BajieHTHBIEC 2JIEKTPOHBI

Ilepuonuueckas cucremMa xumuueckux dnemeHToB JI.M. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB M HMX COEAUHEHUH I10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB TMPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHHM, BBICIIIUX OKCUIOB U THIPOKCHJIOB

BaneHnTHOCTS. 9HeKTp00TpI/IHaTeHBHOCTB. CreleHb OKUCIICHUS

1.4

Bunbl xumuueckoi cBA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHM3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBUS.
BemecrBa  MOJEKyISpHOTO M HEMOJIEKYJIIDHOTO  CTpO€HUsA.  Tumsl
KPUCTAINIMYECKUX PEMETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THIA
KPUCTAJUIMYECKOU pEeHIETKH

1.5

1.6
1.7

1.8

1.9

1.10

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakUuid B
HEOPraHMYECKOM M OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHHs MacChl BELIECTB

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

TenoBbie 3¢ HeKThl XUMUYECKUX peakuuid. TepMoXuMudyeckue ypaBHEHHs

OOpatumble peakuuu. XuMHueckoe paBHoBecue. (DakTopbl, BIUAIONIME Ha
COCTOsAHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Illarense
OnexTponuTnueckas auccouuanus. CuinbHble U ciadble snekTposnnThl. Cpena
BOJHBIX PAcTBOPOB BEUIECTB: KHCINas, HeWTpaibHas, IenoyHas. CTeneHb
nucconuanuu. Peakiiuy HoHHOTO oOMeHa

['unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoanselii mokaszarens (pH)
pacTBopa




CriocoObl  BBIpaKE€HHMSI ~ KOHLIEHTPAIlMM  PacTBOPOB:  MaccoBas  JOJIS
pPacTBOPEHHOIO  BEIIECTBA, MOJSIpHAas KOHLeHTpauus. HacellieHHble WU
HEHACBILIEHHbIE PACTBOPHI, pacTBOpUMOCTh. KpucramioruapaTsl

1.12

1.13

2.1

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakinu. [loBeieHre BEnIecTB B cpeiax ¢
pa3HbIM 3HaueHueM pH. MeTo/bl anekTpoHHOro OanaHca

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

Knaccudukanms HEOPraHUYECKUX COCIMHEHHIA. Howmenknarypa
HEOPTraHUYECKUX BELIECTB

2.2

23

24

XWMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kadui, KaJIbIIHH,
MarHuii, allfOMHHHNA, IIHHK, XpOM, XeJle30, MeJb) U UX coenuHeHuit. OOme
CIOCOOBI MOJYYCHHSI METAJIJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTeHOB, CEpbI, a30Ta,
docdopa, yrimepoma W  KpEeMHHUS) U HUX  COCHAUHEHUH  (OKCHJIOB,
KHCIJIOPOJICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COSIUHEHU )

I'eneTnyeckas cBs3b HCOPraHNMYCCKUX BCUICCTB, IIPUHAAJICIKAIINUX K
Pa3JIMYHBIM KJIacCaM

2.5

3.1

#HH##Par### nenTuukanyst HEOpPraHMUeCKuX coeuHeHuit. KauectBeHHbIe
pEaKIMK Ha HEOPTaHUYECKUE BEIIECTBA U UOHBI

OCHOBBI OPraHUYECKON XUMUH

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHUYeCKUX
coenuHeHuil A.M. BytnepoBa. YriiepoaHblii CKEIET OPraHUYECKON MOJIEKYJIbI.
KpaTHoCcTh XMMHYECKOHM CBS3H. S- U P-CBS3U. sp3-, sp2-, sp-THOpUAU3AINU
opbuTanelt aTOMOB yriaepo/ia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO
cTpoeHust MoJeky. ['omosoru. ['omonornueckuii psa. Mizomepust u nzoMepsl

3.2

33

34

[lonsitTne o ¢yHkuuoHansHOW rpynme. OpueHTauMoHHbBIE AP (DEKTHI
3aMECTUTENEH

[IpencraBiaenue o kimaccudukanuu opraHudeckux emiecTB. HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cucTeMaTHueckas) M TpUBHAJIbHbIE Ha3BAHUS
BaXHEHMILNX MPEACTABUTEIEH KJIACCOB OPraHNYECKUX BELLECTB

CBoOofHOpaaUKaIbHBIE W WOHHBIM MexaHM3Mbl peakuuu. IlonsTHe o
Hykineoguie u anekrpoduiie. [pasuno MapkosHukosa. [IpaBuso 3aiiiieBa

3.5

3.6

3.7

3.8

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3J0KEHHE, KPEKHUHI, u3oMmepusanusi, ropenue. [lomyuenue
ankanoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MAaJIbIM
pa3MepoM Iukia. Peakimu npucoeIMHEeHUs U paIMKaIbHOTO 3aMEeIEHUs

AnkeHbl. XMMUYECKHE CBOMCTBA: peaKIMK MPUCOEANHEHHUS (TaJIoOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nonuMepuszanuu. [IpomblieHHble M Ja00paTOpHBIE CIOCOOBI MOJYUYEHUS
AJIKEHOB

AnkagueHsl. XMMHYECKHE CBOMCTBA aJIKaJUMEHOB: PEAKLMU MPUCOEAUHEHMS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUS U moauMepuzanuu. [loxyyeHue
aJIKaJUeHOB

AnknHbI. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOTEHUPOBaHUE,
TUAPUPOBaHUE, THpaTalus, THIPOTraJIOT€HUPOBAHNE) KaK CIOCO0 MOTy4YeHUS
IIOJIMMEPOB U JIPYTUX IOJE3HBIX NPOAYKTOB. Peakuuu 3amemeHus. ['opeHue




3.9

3.10

3.11

AllCTWJIICHA KaK HWCTOYHHUK BBICOKOTCMIICPATYPHOI'O IUIAMCHU IJId CBApPKU U
PE3KKU METAJIIIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHUECKHE CBOICTBa O€H305Ia: peakuu dSIEKTPO(GUILHOTO
3aMellEeHus, MPUCOECAUHEHMs (TUIpPUPOBAHUE, TajoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue Gensona.
Oco0eHHOCTH XMMHUYECKHX CBOWCTB ctuposa. [lomumepusauusi ctuposa.
CniocoOblI MoTy4eHus 1 IpUMEHEHUE apOMaTHYECKUX YTIIEBOAOPOIOB

Crnuptel.  [lpenenpHbie OJMHOATOMHBIE CIHUPTHI. XHWMHYECKHE CBOWMCTBA:
B3aUMOJICICTBME C HATpUeM Kak Crnoco0 YCTAHOBJEHUS  HAJIWYUs
TUAPOKCOTPYIIIBI, C  TaJOr€HOBOMOPOJAMH KaK  CIOCO0  IMOJTy4YeHUs
pacTBoOpUTeNield, BHYTPHU- M MEXMOJIEKYJsipHas Jeruapartanusa. Peakuus
ropenus. [lomydeHue sSTaHoONa: peakius OPOXKEHHUS TIIFOKO3bI, THApATAIUS
ATUJICHA. OTWICHIJIMKOJIb W TJWLUEPUH KaK MPEACTABUTENHN MPEACIbHBIX
MHOT'OATOMHBIX CITUPTOB

®enon. Xumudeckue cBoiictBa (eHONa (peakuuu ¢ HATPHEM, THIPOKCHIOM
Hatpusi, 6pomom). [Tomyuenne dpeHona

3.12

3.13

3.14

3.15

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX allbJIETHI0B: THAPUPOBAHNUE;
KaueCTBEHHBIC pPEaKlUU Ha KapOOHWIBbHYIO Tpymmy (peakuus «cepeOpsHoro
3epkaina», B3aumoericteue ¢ ruapokcuaoM meau (I1). [onydyenne mpenenbHbIX
albJACTU/IOB: OKHCIICHHE CIHUPTOB, THApATalus aleTuiieHa. AIETOH Kak
MpeIcTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHCIECHUS alleTOHa

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA MpPEAENIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHUYECKUX CBOMCTB MYpaBBHHOMN
kucinoTsl. IlomyyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHUCJICHHE aJKaHOB, aJIKEHOB, NMEPBHYHBIX CIUPTOB, albJAErua0B. Briciine
npejieNbHble U HenpeeabHble KapOOHOBBIE KUCIOTHI

Cnoxuble >¢upsl U kupbl. CrocoObl TMONyuyeHHUs CIOXKHBIX 3(UPOB.
OO6patumocth peakuuu sTepudukanuu. [IpumeHeHHe CIOXKHBIX 3(PUPOB B
nuieBo u napdroMepHoil MpoMbIIUIeHHOCTH. JKUpBl Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOWMCTBA >KHUPOB:
THJIPUPOBAaHUE, OKUCIIEHHE. ['MApoNu3, WM OMBUIEHHE, )KUPOB KaK CHOCO0
MPOMBIIIJIEHHOTO MOJyYeHUs COJIeil BBICIIMX KapOOHOBBIX KHCIOT. MbuId Kak
COJIM BBICIIUX KapOOHOBBIX KHUCIIOT

XVMMHYECKHE CBOMCTBA TIUIIOKO3BL: PEAaKIMM C YYaCTHEM CHUPTOBBIX H
abJIETUIHOM TPYI U MOJOYHOKHCIOEe OpoxeHue. [Ipumenenue riokossl, eé
3HAUEHUE B )KU3HEJECATEIILHOCTH Oprann3ma. /lucaxapunapl: caxaposa, MajbTO3a.
BoccranaBiuBaronie ¥ HEBOCCTAHABJIMBAIOLIME AMcaxapuiabl. ['maposns
nucaxapunoB. [lonucaxapunabl: kpaxmai, raukoreH. CTpoeHne MakpoOMOJIEKY T
KpaxMmajla, TJMKOT€Ha M LeJUIono3bl. Pu3nyeckue CBOWCTBA Kpaxmala U
LEJUTI0N03bl.  XMMHMUYECKHE CBOWMCTBAa Kpaxmasa: TUApPOJIN3, KadyeCTBEHHAs
peaknus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEIUIOJIO3bl: THIPOJIN3, MTOJTyUYeHHE
3¢upoB 1emnonao3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKHE OCHOBAHUS: PEAKITUHU C BOJOU, KUCIOTaMH,
peakuusi ropeHus. AHWIMH Kak TMpEJACTaBUTEIb apOMaTUYECKUX aMHUHOB.
XWMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHUE C KHCIOTaMH, OpPOMHOMN
BOJOM, oOkucneHue. I[loaydyeHue amMUHOB aJIKWIMPOBAHUEM aMMHaka U
BOCCTaHOBJIEHMEM HUTPOIPOU3BOIHBIX YTIIEBOAOPOI0OB




3.17

3.18

AMUHOKUCIOTHI U O€NKH. AMHUHOKUCIOTHI KaK aM(OTEpHBbIE OpraHUYECKHE
coenquHeHusi. OCHOBHbIE aMUHOKHUCIOTHI, OoOpa3yoliue Oenku. XUMUYECKHe
CBOMCTBa OENKOB: THIPOJIN3, JCHATYpallUsl, KAYECTBEHHBIC (IIBETHBIE) PEAKIIUU
Ha OeJKu

CtpoeHue M CTPYKTypa HOJUMEPOB. 3aBUCHUMOCTH CBOWCTB IMOJHMMEPOB OT
CTpoeHUsI MOJIeKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHsI BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: peakuy MoJuMepu3aly U noaukonaencanuu. Knaccudukanus
BOJIOKOH

3.19

3.20

4.1

4.2

H#HHHPar### nentudukanust opraHMuecKuX coeqnHenuil. Pemenue
9KCIIEPUMEHTAIBHBIX 33/]]a4 Ha paclio3HaBaHUE OPTaHMYECKHUX BEIIECTB

I'enernueckas CBsA3b MEXKY KJIaCCaMU OPTAHUYECKUX COCTUHEHUN

XUMHS U )KU3Hb

Xumusi B mMoOBcenHEBHOW >ku3HU. [IpaBuna Oe3zomacHoi pabOTHI C €AKUMH,
TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHM, CPEACTBAMHU OBITOBOH XMMHUHU

XuMmus ¥ 310poBbe. XUMHUS B MEAULIUHE. XUMUS U CEIBCKOE XO3IUCTBO. XUMUS
B IIPOMBIIICHHOCTH. XUMHS U SHEPTeTUKA: IPUPOIHBIA 1 TIONMYTHBIN HEPTIHON
rasbl, X COCTaB 1 HcIoib3oBaHue. CoctaB He(TH U e€ nepepadoTKa (IPUPOHbIE
MCTOYHUKH YTJIEBOI0PO/IOB)

4.3

4.4

5.1

XUMHUSL U 3KOJOTUsA. XHUMHUYECKOE 3arps3HECHUE OKPYKAlOLIEW Cpelbl U €ro
nocneactus. Oxpana ruapocdepsl, MouBbl, aTMOchepsl, GIopsl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [Ipobiema OTXOJOB W TMOOOYHBIX TMPOJYKTOB.
AJbTepHAaTUBHbBIE UCTOYHUKHU SHEPTUU

OO011e npeAcTaBiIeHUs O MPOMBILIUIEHHBIX CIIOCO0aX MOyYeHHUs] XMMUYECKUX
BElIECTB (Ha MpHUMepe MPOM3BOACTBA aMMHaKa, CEpHOM KHUCIOThI). YépHas u
nBetHas  Metayuryprus. CTekino M CWIMKAaTHas  NPOMBIIUIEHHOCT.
[TpombinienHast  opranuudeckas xumus. CbIpb€ i1 OpraHUYECKOU
IIPOMBILUIEHHOCTH

#H#HtPar#H### Tunel pacu€THBIX 3a7a4

#H##Par###PacuéTbl Macchl BelecTBa Wik 00bEMa Ta30B MO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WIH 00bEMY OHOTO U3 YYACTBYIOIINX B
peaKkLny BELIECTB

52

HH#HPar###Pacu€Thl TerioBoro 3 Qexra peakuuu

53

HiH#HPar###Pacu€Tbl 00BEMHBIX OTHOIIEHHUH Ia30B IPU XUMHUYECKUX PEAKIIUAX

5.4

5.5

##HPar#H#PacuéTsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) TPOAYKTOB
pEaKIMU, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

HiH#HPar###Pacu€Tpl MaccoBOI MM OOBEMHOM J10JTM BBIXOAA MIPOAYKTA PEAKIHH
OT TEOPETUIECKH BO3MOKHOTO

5.6

5.7

HiHPar###Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
PEaKINH, €CIIM OJTHO U3 BEIIECTB JAHO B BHJIE PACTBOpA C ONPEACIEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILIECTBA

HiHPar#H##PacuéTsl ¢ MCIIOIB30BAHUEM MOHATUN «MaccoBasi 10JIsD», «MOJIApHAs
KOHIIEHTPALUS, «PACTBOPUMOCTE)

5.8

##tPar#H#HaxoxneHre MoeKyIsipHON (POpMYJIb OPraHUYeCcKOro BEIECTBa
0 €ro MJIOTHOCTH MU MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIINX B €T0 COCTAaB,
WJIH TI0 TTPOIYKTaM CTOPAHUS
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