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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CpPEAHETO 00IIero o0pa3oBaHMS
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHSI HA YpPOBHE YINIyOJIEHHOTO HW3YYEHHUs 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMmme mno XWMHM Ha3Hau€HUE NpeaMeTa «XHUMUS» IOTy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETETBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBbIE MPOrPaMMOM IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX JOCTHKCHUN OOYJaroIuXcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



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

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATENBHOM XapaKTEpPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIep KaHUs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUsI y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJEHHOro YpOBHEM B cHCTEME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax W3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOMIUXCS, BRIOPABIIMX OMPenenEéHHbIN poduiib
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIbHON MPOrpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JIEATETLHOCTH, WMEIONIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Moaxo0B K 0TOOpY M CTPYKTYPHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPraHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbBIX C TOUYKHU 3PEHUSI XUMUYECKOW KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEACTABICHUSIX O CTPOEHUU aToMa. XMMUYECKAsl CBSI3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MPOIeccax U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJEp)KAHUE KYpCOB XHMHHU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa NIl KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis O60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS



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

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAEIbHBIN Bec OyleT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUMUAbI, OENKH, YIJICBOMAbI, HYKICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHMS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE MpeaMeTsl», «MaTtemartuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBJIsIETCSl (DOPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBON O€30MacHOCTH, B PAa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpPa: PyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWs XMUMHUYECKMX PEaKLUUl, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaromuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMHH, I OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOMI M MPOHU3BOACTBEHHON NEATEIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e yriayOJieHWe TPEACTABICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHHS XHUMHUYECKUX SIBJICHUM, UMEIONIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKUE 1SN U 33/1a4H, KakK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIAEAOBAaHUM B XUMHUHU, (POpMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Ppa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
crocoOHoCTeM oO0yuaromuxcsi, (QopMHpOBaHUE Y HHUX CO3HATEIBLHOIO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opMHUpOBaHHWE yYMEHUM U HABBIKOB Pa3yMHOI'0 MPUPOJIOIOJIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

Ha ©0a3e wuentpa «Touka pocra» ol0ecneyuBaercsi peaju3anus
o0pa3oBaTeIbHbIX nporpamMm €CTECTBEHHO - HAYYHOM U
TEXHOJIOTMYEeCKOH HANPaBJIeHHOCTEH, pa3padoTAHHBIX B COOTBETCTBHH C
TPeOOBAHUSAMHU 3aKOHOJATEJbCTBA B cdepe 00pa3oBaHUA M C YUETOM
peKoMeHaauuit DenepajbHOTO omeparopa y4eOHOro



npeamera «Xumus». Ucnosb3oBanue odopyrosanusi «Touka pocra» npu
peaM3anuu JaHHOH padoyell MporpaMmsl NO3BOJISIET CO34aTh YCJIOBHA:
* A paclIMpEeHUs  COACP)KAHUSA  IIKOJBHOIO  XHMHYECKOIO
oOpa3oBaHus;
* JUId TOBBIIIEHUS IIO3HABATEJIbHOM AaKTUBHOCTH OOYy4YaloOIIUXCS B
€CTECTBEHHO-HAY4YHOM 001acTH;
* I pa3BUTHS JIMYHOCTU peOEHKA B Mpolecce O0yuyeHUs XUMHUH, €T
ciocoOHOCTeH, (HOopMUPOBaHMS U YAOBIECTBOPEHHUS COLMATIBLHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;
* s paboThl ¢ OJapEHHBIMU ITKOJIbHUKAMH, OpTaHU3AIlMU UX Pa3BUTHUS
B Pa3IUYHBIX 00JacTsIX 00pa30BaTEIbHON, TBOPUECKON AEATEIBHOCTH.

OO0miee 4MCIO 4YacoB, MPEIYCMOTPEHHBIX ISl W3YYCHHUS] XUMHUM Ha
yriayOJ€eHHOM YpOBHE CpeAHero oO1ero oopasoBanus, coctabisier 272 yaca: B 10
Kiacce — 136 gacoB (4 4daca B Hemeno, 1 9ac 3a cuer 4acTu, GopmupyeMon
y4aCTHUKaMHU 00pa3oBaTeNIbHBIX OTHOIIEHUH), B 11 kmacce — 136 yacoB (4 Jaca B
Hejenmo, 1 Jac 3a cyeT 4acT, (OpMHUpPYyeMOM y4aCTHHKaMH 0Opa30BaTeNIbHBIX
OTHOIIICHUH).



1. COAEP’)KAHUE OBYYEHUSA

(mpakTH4Yeckasi 4acTh Y4eOHOr0 COAepP:KaHUus MpeaMeTa yCUJIeHa
MaTepHaJIbHO-TEXHUYECKOIl 023011 LIEHTPA €CTECTBEHHO - HAYYHOU U
TEXHOJIOTHYEeCKOM HanpaBjJeHHocTel « Touka pocTay, HCMOJIb3yeMOro AJIs
peasiu3ainuu 00pa3oBaTeJbHBIX IPOrPAMM B PAMKAX MPENnoJaBaHUs XUMIH).

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[Ipenmer W 3HAYEHHE OPraHUYECKOW  XHWMHUH, TMPEJICTABICHHE O
MHOT000pa3uK OPraHU4YEeCKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOEHUE aToMa yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHUMHYEcKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHBINA). TUNBl MEepeKpbIBaHWS aTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
aneKTpodue.

Teopuss cTpoeHMsi opraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE NIPEJICTABICHNS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHMS
OpraHUYEeCKUX CcOoequHEHUH. MoeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnextpoHHbIe A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenre o KilaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBumanbHble Ha3BaHUs
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobenHoct U Kimaccuukaius OpraHudecKux peakiuid. OKHUCIUTETHHO-
BOCCTAaHOBUTEJbHBIE PEAKIIUUA B OPTraHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYECKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(maBrneHue, OOYTIWBAaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.



Ankanbl. 'omoniornueckuil psaj ankaHoB, oOmias ¢popmysa, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKaHOB.

XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JETUAPUPOBAHUS, IUKIN3AINY, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOWCTB MajiblX (LMKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOTeKCaH) LUKIOAJKaHOB. CrocoObl MOIXy4YeHUs U
IPUMEHEHNE [IUKIIOAIKAHOB.

AnkeHbl. ['oMonornueckuil psiji ankeHoB, oOmias (GopMyia, HOMEHKIIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IIPU JBOMHOM CBSI3H, NoJuMepus3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 14-npucoenunenue. Ilonumepuzarus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA AJTKHWHOB.
XUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIUWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKMU 3aMeLIeHHs B OCH30JbHOM KOJIBIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd NPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
THAPOKCHIIBHOM, aMHUHO- M HHUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH



XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lomytHeie HedTaHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HeDTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOTEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa miénouu. B3auMoaencTBUE NUrajJor€HAJIKaHOB C MarHUEM U ITUHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
rajoreHNPOU3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJA B OPraHWYECKUX BEIIECTBAX, IOJIYyYECHHE HTUJIIEHA H
U3Y4YeHHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbI, MOJECIMPOBAHUE MOJEKYII
YTI€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranueckue coeJUHEHHS.

[IpenenbHbie OoAaHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuil psn, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIE
cupthl. [IpencraBieHne o MeXaHW3Me PEaKuid HYKICO(PUIHHOTO 3aMEIICHUSI.



HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS W [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenszonpHOrO simpa. dusmueckue cBorcTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0b! nosryueHus: U npuMeHeHue genona. @eHonpopManbaeTruaHas CMOJIA.

KapOoHunbHbIE COEIMHEHNS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMooTHYecKue psibl albJETUI0B U KETOHOB, 00Ias
dopmyna, uzomepuss ¥ HOMEHKIaTypa. DuU3MUEecKHe CBOWCTBA albICTUIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHeHnsa. OKHUCIIEHNE allbIEeTU0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJICTUIBIL.
Crioco0Ob!I oJTyyeHus: ¥ MPUMEHEHHUE albJAETUA0B U KETOHOB.

OAHOOCHOBHBIE TTpeEbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX IIPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXAY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuus STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooodpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, JUHOJIEBAS,
JuHOoNeH08as KUcHoThl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DPuU3NUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENbHBIX )KUPHBIX KACIIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OOwras xapakTepucThka yrieBooB. Kinaccudukanus yriaeBonoB (MOHO-, IH-
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkjaAeHHe B npupoje. DoTocuHTEs.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpyMI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAUCHHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
NIMKOTeH M 1eiunoso3a. CTpoeHue MaKpoOMOJIEKYJl Kpaxmaja, IJIMKOTeHa |



HEeJUTr003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMApPOJn3, KaYeCTBEHHas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, ModydeHue 3¢upoB 1uemnono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII LIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX IPEBPALLICHUM:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B NBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMpPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUWA Ha albJeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEICTBHE pacTBopa INOKO3bl ¢ runapokcugom menu(ll), Bzaumopeiicrsue
KpaxMaJla ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupTel U
(benonb», «KapooHOoBbIE KHUCTOTHL. CII0XKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe ammuaka. Kiaccudukanys aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenrie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHHS.

AHWIMH — TPEACTAaBUTENb AMUHOB apoMaTHyeckoro psnpa. CTpoeHwue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoOJieKyJie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrnocoObl
NOJly4YeHUsT U TNpuUMeHeHue anudaTudyeckux amuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH O
AMUHOKHMCJOT: TIJIMIUH, alaHuH. @u3nyecKkue CBOWCTBA  AMUHOKMCIOT.
XUMUYECKHE CBOMCTBA aMUHOKUCIOT KakKk aMQOTEpHbIX  OpPraHU4eCKHX
COCMHEHHM, peakuusi MOJMKOHACHCAllUU, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIPOIU3, ACHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3zoTcomepkalMe — OpraHhyeckue — coeamHeHus» U «Pacmo3HaBanume
OPraHUYECKUX COCOUHEHUI.



BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHAST MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, TOJUKApOOHATHI,
noavdTUIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MaacTyKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HX NPEBpALCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MonekyasipHOW (GOpMysbl OPraHHMYECKOTO COEAMHEHUS I10
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI  OPTaHUMYECKOTO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POpPMYIIbI
OpPraHMYEeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, KIaccupUKalus, HaONIOACHUE, HU3MEPECHHE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusnka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUsS, CKOPOCTh, DHEPTHI,
Macca.



buonorusi: knerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, MeTadboIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPO(HBIA THUI MUTAHUS, OpPOKCHUE,
(doTocuHTE3, IBIXaHWE, OCJKH, YTJICBOIBI, MKHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui anemeHnt. M3oromnsl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamms XuMHIecKux 3JIeMeHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOIUUECKOTO 3aKOHA U lleproanyeckoil CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKass CBsI3b. BHIBI XWMWYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctuauble pactBopsl. [lpencraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:



MaccoBasi JOJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIILIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuUBHAIIbHbBIE
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TernoBbie 3(HEKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOHN peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. (DakTOphI, BIHSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunun Jle [laTense.

Onextponutuyeckas auccornuaiusi. CuwibHbIE W ClIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHbp  OKUCIICHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKUCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3lIOKEHNE TEPOKCUIA BOJOPOJA B IPUCYTCTBHM KATAIM3aTOpPa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpeapl PacTBOPOB C IMOMOIIBID WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUS WX aTOMOB. Du3ndecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAaHOBUTEINbHBIE  CBOMCTBA. ['mapunasl
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKue U
XMMHYECKUE CBOWCTBA. ['asioreHoBOAOpOABl. BaxkHenine KucaopoacoAepKaline



COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOJTYUYECHHUS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. @u3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpOAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepol(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHHNM.

Azor. Haxoxxaenume B mpupoe, CHocoObl NOMydYeHHUs, (QU3UUecKue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimMeHeHune azoTta
U €r0 COeIMHEHH. A30THbBIE YTOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKue U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
yao0peHus.

VYrinepon, HaxoxJIeHWE B OpUpoJe. AJUIOTPOIHBIE MOIUDUKALIH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, 0Opa30BaHHBIX YIIEPOJIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DNEKTPOXUMHUYCCKUN  PsAJl HampsokeHuid  MmeTtamwioB.  OOmue  crmocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnomydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblIHi: TOJy4eHHE, (U3HYECKUE U



XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEUIECTB M HUX COEAUHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTyYeHue, Gu3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [lo/ydeHrne U nmpuMeHeHre xpoma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHila M €ro COCAUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeJie3a U ero coennuHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue x emne3a
Y €r0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, HM3YyYEHHE KOJUIEKIMU «MeTauibl M CIUIaBb», B3aUMOJEHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMHM KHUCIOT U
1IeJI0Yeil, KaYEeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METaJJIOB, B3aUMOJIEMCTBUE THJPOKCUIOB AIIOMUHUA M LIMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaipl TIIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHUIKNBI OpraHU3alui XUMHYECKOT0 MPOU3BOACTBA. [IpoMbllIeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXAIolled Cpelbl U €ro IMOCIEeICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.



Xumuss U 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH HUIIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WK O0BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMM BEILIECTBA B pPacTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK U TOHSTHH, MPUHSATHIX B OTJEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOr O IIUKIIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIEeCTBAa, HACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKOocHCcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,

PECYPCHI.



TexHonorus: XUMUYeCKas INPOMBINIJICHHOCTh, MCTAJLIIYpIrus, CTPOUTCIbHLIC
MaTCpUalhbl, CEJIBbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IMHUIICBAA IMPOMBLIINIJICHHOCTD,
q)apMaHCBTI/IIIGCKa}I IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCpPUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YIJYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS MpPEIMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATUYHE MOTHUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyuyaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATENILHON M TMPAKTHYECKON JESTEIBHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

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

YBOXEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/J1a YUYE€HBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOoBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWI WHAUBUIAYAIHHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Y4YeHHUI0 mpodeccuid pa3iuyHOro pojaa, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alid COOCTBEHHBIX >XHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMSI TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

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



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U crHeuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a3oBble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiMy — TMPU PElIeHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3aJad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

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

BJA/JI€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS W IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padoTa ¢ uHpopMaLHeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

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

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((pU3nYecKue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

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

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBbI [0 XUMHUU HA YyTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TIOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NIMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30IIaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M IPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3(pdexToi, opuentantsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



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

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAHABIMBAThH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIMLEPHH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWIWH, TUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

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

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

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

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



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

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS 0 OPraHUYECKOW XUMHUM JJisi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO IJIaHUPOBATH U TMPOBOAMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPABHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl KCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

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

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIATH IIEJICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABJICHHON y4E€OHOU 3a1auei.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECTICYCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUECHHH PAlMOHAJILHOIO MPHUPOJIOIOJIb30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SJIpO aTroMa,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, MWOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAN),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON PEaKiMi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUs] SHEPTUU MPU XUMUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJYUYCHHUH U O€30macHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUINE TMOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPUU JUIsl Kiaccu(uKauu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opoUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPTETUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUSI PACKPBIBATh CYUIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa30BaHusl (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHSI TIO]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHbIe MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTelsisi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEAKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpPEIeTICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIUpoOBaTh I€b MCCIECAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOU
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(OpPMHPOBAHHOCTh, YMEHHUU: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MH(pOpPMAIIHIO, TIepepadbaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoumnuectBo yacos HUcnoab3oBa
DJIeKTPOHHbIE HHE
Ne HanmeHoBaHMe pa3jae/ioB U TeM K IpakrTu (undposBbie) 0o0opyoBaHM
n/n NMPOrpamMMbl Bcero OHTPOILH yeckue o0pa3oBaTte/ibHbIE sl HeHTpa
ble paboThI
padoTbI pecypchl «Touka
pocTtay
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus bubmmoreka [JOK Jatuuk
1.1 CTPOCHHUS OPTAaHMYECKUX CoeaMHEHUN A. M. 11 https://m.edsoo.ru/d69df = sJaeKTpOIpPOBO
Byrneposa 650 TTHOCTH
Hroro no pazneny 11
Pasnen 2. YraeBonopoabt
[IpenenpHBIE YTIEBOIOPOIBI — aKAHbI bubmorexa [OK Hartuk
21 p yr p ’ 8 https://m.eds00.ru/d69df ~ temmeparypsr,
[IUKIIOATKAHbI
650 naruuk pH,
HenpenenbHble yriieBogOPOIbI: alTKEHbI bubmotexa [JOK JATHHK
29 p yr POJIBL. ’ 21 1 https://m.edso0.ru/d69df =~ snexTpompoBo
aJIKaINEHBI, aJTKUHBI
650 TTHOCTH
bubnmnorexa LIOK
2.3 ApomaThdecKue yrieBo0pOIbI (apeHbl) 11 https://m.edsoo.ru/d69df
650
[TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB H UX bubmorexa HOK
2.4 yr 6 https://m.edsoo.ru/d69df
nepepaboTka
650
2.5 ["aoreHnpOn3BOAHBIC YTIEBOAOPOIOB 4 1 but6mmoreka [IOK



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

https://m.edsoo.ru/d69df
650
Hroro no pazueny 50
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bubmmoreka [JOK JHaruuk
3.1 Cnuptel. ®enon 17 https://m.edsoo.ru/d69df = Temmeparypsi,
650 naruuk pH,
KapOonusnbHble COeTUHEHUS: allbJIeTUIbI U Bu6mmoteka [JOK AaTIUK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIOXKHBIE 27 https://m.edsoo.ru/d69df = smexkTponpoBo
s¢upst. XKups 650 JHOCTH
bubnuoreka [{OK
3.3 VYrneBosl 9 https://m.edso0.ru/d69df
650
Hroro mo pazueny 53
Pa3neun 4. A3orcoaepskamue OpraHu4ecKue CoeJuHEeHH
bubmuoreka [IOK Jataux
4.1 AmuHbl. AMUHOKHCIOTBIL. benkn 14 https://m.edsoo.ru/d69df = Temmeparypsi,
650 naruuk pH,
JATYNK
Hroro no pazneny 14 3JIEKTPOIIPOBO
JTHOCTH
Pa3pnen S. BeicokomMoJieKy asIpHbIe COeIMHECHUS
bubnunotexa LIOK
5.1 BbicOKOMOIEKYISIpHBIE COEMHEHMS 8 https://m.edsoo.ru/d69df
650
HWroro no pazneny 8



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KounuecTBo yacos Hcnoab3oBa
DJIeKTPOHHbIE HHe
HaumeHoBaHue pa3ieioB u (nudpossbie) 060DV IOBAHNS
Ne n/m P Kontpoan IpakTHyeckue p pyA
TeM MPOrpaMmbl Bcero obpaszoBaTeibHbIe  pepTpa «Touka
HbIe padoThI padoThI
pecypchbl pocra»
Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
Crpoenue aToma.
[lepnoauueckuii 3aKoH u bubnuoreka [IOK
1.1 [lepuonnyeckas cucrema 9 https://m.edsoo.ru/2d
XUMHYEeCKHX deMeHToB JI. W. d57f24
Menpeneena
JlaTunk
TEeMITEPaTyPHI,
CrtpoeHue BemiecTBa bubmorexa [JOK )IaT‘II/IIIz pgp
1.2 MEOroofnase ne e'CTB 17 1 https://m.edsoo.ru/2d S '
P B d57f24 8
AIEKTPOTIPOBOJT
HOCTHU
Jatuuk
TEeMITEPaTyPHI,
bubmuoreka [{OK patyp
natauk pH,
1.3 XUAMHAYECKUE PeaKIHH 29 1 3 https://m.edsoo.ru/2d .
TYUK
d57f24 A
AEKTPOIPOBOJI
HOCTHU
Wroro no pazueny 55

Pa3nes 2. Heoprannyeckasi Xumust



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

Jaruuk

TEeMIIEPaTypHl,
bu6nunorexa LIOK garauk pH
2.1 HemeTamis 38 https://m.edso0.ru/2d '
d57£24 JLATHHIK
3JIEKTPOIPOBOJI
HOCTH
JlaTauk
TeMIEpaTypshl,
bubnunoreka LIOK I[aT‘II/III() pgp
2.2 MeTasuibl 31 https://m.edso0.ru/2d '
d57£24 JlATHHIK
3JIEKTPOITPOBO/T
HOCTH
Htoro no pazneny 69
Pa3znea 3. Xumus u KU3HL
JlaTunk
TeMIepaTypsl,
MeToab! T03HAaHUSA B XUMUAU Bubmorexa IIOK )JaTqu) pzp
3.1 < ' 12 https://m.edsoo.ru/2d '
AMUS U KU3Hb d57£24 IATYUK
3JIEKTPOITPOBO/T
HOCTH
Wroro no pazueny 12
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



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




4. TIOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oO0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
peacTaBICHUE O 1 01.09 bubmaorexa LIOK
P ' https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
neposaa (OCHOBHOE U
1}3]:)361))1(;[61(11{06 COCTOSIHHUS) 1 02.09 bubmaorexa LJOK
Y ' ' https://m.edsoo.ru/Oce6fd4c
BaneHnTHbIE BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 03.09 bubmorexa [JOK
. p ' https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
OpPTraHUYECKUX COCTMHEHHH A 1 05.09 bubmorera [JOK
p 4 ’ ' https://m.eds00.ru/9e595ch8
M. bytieposa
Teopus crpoenus
OpPTraHUYECKUX COCTMHEHHN A 1 08.09 bubmoreia HOK
p 4 ’ ' https://m.edso00.ru/9e595ch8
M. bytieposa
Bunsl nzoMepuu: CTpykTypHas, 1 09.09 bubnuorexa [IOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

IIPOCTPAHCTBEHHAS.

https://m.edsoo.ru/b0e61661

DnekTpoHHbIC 3P PEKTH B

bu6mmoreka [IOK

7 MOJIEKYJIaX OPraHMYECKUX 10.09
y . p https://m.edsoo.ru/b0e61661
COCTMHEHU I
[IpencraBnenue o
KJIacCCU(PUKALINH U
bu6mmoreka [IOK
8 cucreMaTruieckas 12.09
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

9 Knaccudukanus peaxuuii B 1509 bubnuorexa [JOK
OpraHU4YeCKOM XUMHUH ' https://m.edsoo.ru/ba5706aa

10 Knaccudukanus peakiuii B 16.09 bubnnorexa [HOK
OpraHU4eCKONM XUMHUH ' https://m.edsoo.ru/ba5706aa
Cucremaru3anus U 0000IICHIE bubmuorexa [JOK

11 . 17.09
3HAHUM MO TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKUN PsIj,
obmas popmyna,

12 HOMEHKJIATypa U U30Mepus, 1909 bubnuoreka [IOK
3IICKTPOHHOE U ' https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

13 duznYecKre U XMMUYECKUe 29.09 bubmuorexa [JOK
CBOICTBA aJIKaHOB ' https://m.edso0.ru/3137711c

bubmuorexa [JOK

14 XuMHUYeCcKre CBOMCTBA aJIKaHOB 23.09

https://m.eds00.ru/3137711c
Haxosk/ieHne aakaHoB B
bu6mmorexa [IOK
115 npupoje. CriocoObl MoryueHus 24.09

U NPpUMCHCHUC aJIKaHOB

https://m.edsoo.ru/259b0a5b



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

Pemenue 3agay no reme
aJIKaHbI

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

16

[{ukmoankaHbl: 00IIast
(dhopMyIia, HOMEHKIIATypa U
n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUCCKHX
CBOWCTB, CITIOCOOBI MTOJTyYSHHUSI U
MIPUMCHCHHE

26.09

bubmuoreka [JOK
https://m.edso00.ru/156730d2

17

18

Pemrenue 3agad mo reMe
«luknoankanb»

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEeIICHUE MOJIEKYIISIPHOU
(hOopMyIIBI OPraHUIECKOTO
BEIIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIIIIX
B €r0 COCTaB.

29.09

30.09

bubmuorexa [JOK
https://m.eds00.ru/156730d2

bubmuoreka [JOK
https://m.edso00.ru/156730d2

19

Pemenne pacuéTHbIx 3a7a4 Ha
ONPEIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHUYECKOTO
BEIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOJISIITUX
B ero cocraB. CucremaTu3anus
1 00001IeHNE 3HAHUH 110 TEME

01.10

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

20

ATIKEeHBI: TOMOJIOTUYECKHUN PS,
obmas hopmyna,
HOMEHKJIaTypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpUsl AJIKEHOB

03.10

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

duznueckue 1 XUMHUYECKHE

. bubnmoreka [JOK
21 cBolicTBa ankeHoB. [IpaBuio 06.10 httos://m.e dsogru 191069¢ccd
MapkoBHUKOBA
99 XUMUYECKHE CBONCTBA 07.10 bubnuorexa [JOK
AnKeHOB https://m.edsoo.ru/21069ccd
93 CriocoObl TTOTy4eHHS U 08.10 bubnnoreka [HOK
MPUMEHEHNE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 mo
24 teme "[lonydyenue sTuieHa u 10.10 bubmmorexa LOK
N https://m.edso0.ru/0941eed8
W3Y4YECHHE €ro CBOMCTB
o5 Pemenue 3amaa mo reme 13.10 bu6mmoreka [IOK
«AJIKEHBD) https://m.eds00.ru/665dc058
Pemenue pacu€tHbix 3a/1a4 Ha
26 oTmpe/IelICHUE MOJICKYJISIPHOM 14.10 bubnnoreka [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIlECTBA
Pemrenue pacu€THbIX 3a1a4 Ha
97 OnpeIeTIeHUE MOJIEKYIISIPHOM 1510 bubnunoreka [JOK
(hopMyITBI OPTraHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaJMEeHbI: CONPSIKEHHBIE,
M30JIMPOBaHHbBIE,
28 KyMYJIUPOBaHHBIE. 17.10 bubmoreia HOK
https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANIEKTPOHHOTO
CTpOEHUS
29 XUMUYECKHE CBONCTBA 50.10 bu6mmorexa [IOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
30 XUMHYECKHE CBOMCTBA 21.10 bubmuotexa [JOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

CONPSKEHHBIX JTUEHOB

https://m.edsoo.ru/e561253d

31 CriocoObl TTOTy4eHHS U 22.10 bubnnoreka [HOK
PUMEHEHHE alTKaJINEHOB ) https://m.eds00.ru/1aa81660
39 Pemenue 3agau no reme 2410 bubmuoreka [JOK
«AJIKEHBI, aJIKagUCHBI) ) https://m.edsoo.ru/1aa81660
AJKHUHBI: TOMOJIOTHYECKHH Psij,
obmmasa dpopmya,
33 HOMGHK(J};aE ya 3JIEKTPOHHOE U 05.11 bubmaorexa LIOK
ypa, p ' https://m.edso00.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (pU3MUecKre CBONCTBA
bu6mmoreka [IOK
34 XUMHUYECKHE CBOICTBA AJIKHHOB 07.11
https://m.edso0.ru/23493a93
bu6mmoreka [IOK
35 XUMHUYECKHE CBOICTBA AJIKHHOB 10.11
https://m.edsoo.ru/23493a93
36 KauecTBeHHBIE peaky Ha 1111 bubnnoreka [JOK
TPOMHYIO CBSI3b ' https://m.edsoo.ru/7b1c48da
37 CriocoObl TTOTy4eHHS U 111 bubnunoreka [JOK
NPUMEHEHNE AJIKMHOB ' https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o
38 ABHEHUIO XUMHUUYECKON 14.11 bubmiorexa IJOK
yp ) https://m.edso00.ru/5db8e526
peaknuu
Pemtenue nenouek
39 Her 17.11
MIpeBpaIeHU I
Cucremaruzamnus 1 00001eHe
40 . I B 18.11
3HAHUH 10 TEME
ApeHbI: TOMOJIOTHYECKUHN PsIJI,
bu6nmoreka [JOK
41 obmas hopmyna, 19.11

HOMEHKJIAaTypa. DJIEKTPOHHOE U

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

IIPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKYJ O€H30J1a U TOIyoa,
ux Qusnyeckue cBONCTBa

XUMHUYECKUE CBOMCTBA aPEHOB:

bu6mmoreka [IOK

42 21.11
peaKury 3aMEILICHUS https://m.edsoo.ru/ad4alae4
XHUMHUYECKHE CBOICTBA aPEHOB:

43 €aKIMH MPUCOSTMHEHUS 24.11 bubmorexa HOK
peartt P A ’ ' https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H30J1a

44 Oco6eHHOCTH XUMUYECKUX 25 11 bubnnorexa [HOK
CBOWCTB CTHpOJIa ' https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha

45 oTnpeIelICHUE MOJICKYJIISIPHOM 26.11 bubnuorexa [JOK
(hOopMyIIbl OPraHuYecKOro ' https://m.edsoo.ru/53461a2c
BelIeCTBa

46 CriocoObl TTOTy4eHHS U 5811 bubnunoreka [JOK
NPUMEHEHNE apEHOB ' https://m.edso0.ru/6f717d09
Pemenne 3agay mo teme bu6mmoreka [JOK

47 01.12
«ApeHbD» https://m.eds00.ru/6f717d09
I'eneTnveckas CBSI3b MEKIY

48 pa3IM4YHBIMU KJIacCaMu 02.12
YIJI€BOJOPOIOB
I'eneTnveckas CBSI3b MEKIY

49 pa3TUIHBIMH K1accaMH 03.12
yII€BOJ0POIOB
CocTraBiienne nenodex

50 g 05.12
MpEeBpaIICHHI
Pacuérsl o ypaBHEeHUSIM

51 P 08.12

XUMHUYCCKUX peaKuHﬁ.



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09

Cucremaruzanusa 1 00001IeHne
3HAaHUHU 110 TEME

52

53

IIpuponnsii ras. [lomytHeie
HE(TSIHBIE ra3bl

KaMeHHbIi yroyib 1 IpOayKThl
€ro nepepadoTKu

09.12

10.12

bubmuoreka [JOK
https://m.edso00.ru/69b3398b

54

Hed1p 1 ciocoOsI e€
nepepabortku. [Ipumenenne
MIPOJYKTOB MepepadoTku HedhTH

12.12

bu6mmorexa [IOK
https://m.edsoo.ru/21f9de78

55

O0o01menue no Teme
«IIpuposHbIE HCTOYHUKHU
YTJIEBOJOPOAOBY

15.12

56

57

I'enetnueckas CBS3b MEKAY
Pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pemenne 3amad mo teme
«YTIeBOAOPOABI»

16.12

17.12

58

l"aslorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: AIEKTPOHHOE
CTPOECHHE; PEAKLIUN 3aMELICHUS
rajoreHa

19.12

bu6mmorexa [IOK
https://m.edso0.ru/82b4d759

59

JelicTBue menoueit Ha
rajoreHnpOU3BOIHBIE.
BzaumopeiictBue
JUTAIIOTCHAIKAHOB C MarHUEM U
IIMHKOM

22.12

60

Cucrematusanusa 1 0000IIeHne
3HAHUM MO pazaeny

23.12

bu6mmorexa [IOK
https://m.edsoo.ru/20e89f22



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

"VrneBomopoasr"

KonTponbnas pabota no teme

bu6mmoreka [IOK

61 24.12
"VrneBomopoasr" https://m.eds00.ru/95c9e298
[IpenenapHbIC 0THOATOMHBIC
CHUPTHI: TOMOJIOTHYECCKHH PsJI,
obmmas ¢popMyaa, CTpOSHUE

62 MOJIEK (Jli EB(?,MC I/I;p 26.12 bubmorexa [JOK

Y pHL, ' https://m.edso0.ru/df04c5cd
HOMCHKJIATYpa,
knaccupukanus, pusnyeckue
CBOICTBa
XUMUUECKUE CBOMCTBA Eu 1IOK
nonImoTeKa
63 peneIbHbIX OJHOATOMHBIX 29.12
pedl a https://m.edsoo.ru/26ee34fe
CIIUPTOB
XUMUUECKUE CBOMCTBA Eu6 1IOK
noImoTeKa
64 peaeabHbIX OJHOATOMHBIX 30.12
pedl g https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mostyueHus u
65 MIpUMEHEHNE OTHOATOMHBIX 12.01 bubmmorexa [JOK
P ' hittps://m.eds00.ru/484100000000000
CIIUPTOB
Pemnrenue pacueTHBIX 3a7a4

66 P o 13.01
«OTHOATOMHBIE CITUPTHI
[IpocTeie a¢upsr:

67 HOMEHKJIATypa U U30Mepus, 14.01 bubnuoreka [IOK
0COOEHHOCTH (PU3HIECKUX H ' https://m.eds00.ru/c2c788b2
XUMHUYECKHUX CBOUCTB
3amnuch ypaBHEHUH peaKIui B

68 P peaxt 16.01
COOTBETCTBUH CO CXEMAMHU

69 MHOroaToMHBIEC CITUPTHI: 19.01 bubmmoreka [JOK



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

STUJICHTIIMKOJb U TIULEPUH, UX
¢dusnueckue cBoiicTBa

https://m.edsoo.ru/ee4d84aa

XUMHUYECKUE CBOUCTBA

bu6mmoreka [IOK

70 20.01
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/ee4d84aa
CriocoObl TTOTy4eHUs U
71 MpUMEHEHNE MHOTOATOMHBIX 21.01 bubmmorexa [IOK
p ) https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIBI,
72 (bu3uvecKre CBONCTBA 23.01 bubmorera [JOK
’ ) https://m.edso00.ru/2ce726f8
TokcuyHOCTH PpeHOIIa
bu6mmoreka [IOK
73 XuMHYeCKHEe CBOMCTBA GeHoJIa 26.01
¢ https://m.edso0.ru/037ca5f9
74 CriocoObl ToTy4eHus U 2701 bubnuorexa [JOK
npuMeHeHnue (peHoma ' https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.
75 Pemenue skcriepuMeHTaNIbHBIX 5801 bubnuoreka [IOK
3a1a4 110 TeMe "CupTel 1 ' https://m.edsoo.ru/fd0ced09
dhenomsr"
Pemenue 3aganuii pa3inuHbIX
76 TUMOB 10 TeMe «CrupThl U 30.01
(beHobI»
Pemenue 3aganuii pa3inuHbIX
77 TUIOB 1O TeMe «CrupThl U 02.02
(beHobI»
CucremMatusamnus 1 00001IeH1E
78 3HaHu# 1Mo TeMe «CIupTHI U 03.02 bubmmorexa [TOK
P ' https://m.eds00.ru/1810cb9b
(beHOobI»
79 AnbIeruasl ¥ KETOHBI: 04.02 bu6mmoreka [IOK



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

JJIEKTPOHHOE CTPOEHHE
KapOOHUJILHOW TPYIIIbI;

T'OMOJIOTUYCCKHUE PAOBI, O6I_Ha${

dbopmyna, uzomepus

https://m.edsoo.ru/b139beaa

bubmuoreka [JOK
80 HomMmenknarypa aabaeruios 06.02
M AT https://m.edsoo.ru/b139beaa
Anbaeruipl ¥ KETOHBIL:
81 (hU3MYEeCKre CBONCTBA; pEaKIINH 09.02 bubmorexa [JOK
» Peaktt ) https://m.eds00.ru/c887425¢c
MPUCOCAMHECHHUS
Peaknuu oxucieHus u
82 Ka4yeCTBEHHBIE PEAKIINU 10.02 bubmaorexa LIOK
P ) https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
83 CriocoObl moTy4eHust 11.02 bubnnoreka [JOK
AIBJETUI0B U KETOHOB ) https://m.edsoo.ru/520d1c51
Pemrenne 3amau mo reme
84 A 13.02
«AIBIETUIBI»
Pemenne 3amau mo teme
85 A 16.02
«AJBIETU OB
OAHOOCHOBHBIE MPEAETHHBIC
KapOOHOBBIE KUCJIOTHI, bu6mmoreka [JOK
86 17.02
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
W3omepust 1 HOMEHKIATypa
87 KapOOHOBBIX KUCIIOT, UX 18.02 Eubmiorexa I[OK
p 7 ) https://m.eds00.ru/700cc87b
¢du3nueckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
bu6mmorexa [IOK
88 IIpeEIbHBIX OJHOOCHOBHBIX 20.02

Kap6OHOBBIX KHUCJIOT

https://m.edso0.ru/40e6e0e9



https://m.edsoo.ru/b139beaa
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
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

89

XUMHNYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

24.02

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9

90

OcobeHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBI.
Muoroo0pasue kapOOHOBBIX
KHCJIOT

25.02

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

91

OcobeHHOCTH CBOWCTB:
HETPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,

FI/I,I[pOKCI/IKap6OHOBBIX KHCJIOT.

Hpe,[[CTaBI/ITeJ'II/I BBICHIHUX
Kap60HOBBIX KHCJIOT

27.02

bu6mmoreka [IOK
https://m.edso00.ru/83a08773

92

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

02.03

bu6mmorexa [IOK
https://m.edsoo.ru/0d162d9d

93

94

95

CriocoObl nostyueHust u
MIPUMEHEHHNE KapOOHOBBIX
KHCIIOT

Pemenue 3ana4 pa3HbIX TUIIOB
no Teme «KapO6oHoBbIe
KHCIIOTBI»

Pemenue 3amaq Pa3HBIX TUIIOB

no Teme «KapO6oHoBbIe
KHUCIIOTBD»

03.03

04.03

06.03

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

96

CrnoxHbie 3¢upsbL:
TOMOJIOTUYECKHUH psiJl, oO1as
dbopMmyna, nzomepus u
HOMEHKJIATypa

10.03

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

97

DU3NYECKUE U XUMUYECKUE
CBOICTBa A(hUPOB

11.03

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

98

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOU
peakuuu, Ha OIpe/iesICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

13.03

99

[IpaxTuueckas padora Ne 3.
Pemenue skcriepuMeHTaIbHBIX
3aja4 o reme "KapOoHoBbIE
Kuca0Thl. CiiokHbIE APUpHI"

16.03

bubmuorexa [JOK
https://m.edso00.ru/486671fb

100

101

102

103

104

XKupsl: ctpoenue, pusnueckue
U XMMUYECKHE CBOKCTBA
(runpoinus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEPIKAIINX OCTATKH
HenpeaeIbHbIX KUPHBIX
KUCIOT. JKupsl B mpupojie

MbrU1a KaK COJIHM BBICHINX
KapOOHOBBIX KUCJIOT, UX
Moroliee aeicteue. [lonsarue o
CUHTCTUYCCKHUX MORIINX
cpenctBax (CMC)
I'eneTnueckas CBI3b
yTIEBOJIOPOAOB U
KHCIIOPOICOAECPIKAIINX
OpFaHquCKHX BCIIIECCTB
I'eneTnueckas CBI3b
YTIEBOIOPOAOB U

17.03

18.03

20.03

23.03

24.03

bubmuorexa [JOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [JOK
https://m.edso0.ru/b0331922

bu6mmoreka [JOK
https://m.eds00.ru/3c566565

bubmuorexa [JOK
https://m.eds00.ru/56790c96

bu6mmorexa [IOK
https://m.edso00.ru/56790c96



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96

KHCJIOPOJICOICPKALIHX
OpPTraHUYECKUX BEIICCTB

Pacuétel 1o ypaBHEHUAM

105 o 25.03
XUMHYECKHUX PEaKIIHiA
CucremaTu3zanus 1 00001IeHNE bubnmoreka [JOK

106 o 27.03
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA

107 YIJIEBOJIOB M Ki1accuUKaIus 07.04 bubnuorexa [JOK
yIJA€BOJIOB (MOHO-, IU- U ' https://m.edso00.ru/7a9693al
TOJIMCaXapu/Ibl)

Monocaxapuabl: pu3nyecKue
108 CBOWCTBA U HAXOXJICHUE B 08.04 bubmorexa [JOK
' https://m.edsoo.ru/b4bdda2d
pUpoIe
[IpuMeHeHue rroKo3sl, e€ Bu6 [IOK
uOIMoTeKa
109 3HAYCHUE B 10.04
https://m.edsoo.ru/5e61122d
KHU3HECATCIILHOCTH OpTraHu3Ma
Jlucaxapuabl: caxaposa,

110 MajbT03a 1 JIaKT03a. 13.04 bu6mmoreka [JOK
Haxoxenue B mpupoje u ' https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE UCaXapHI0B
[Tonucaxapupl: CTpoeHHE

111 MaKpOMOJIeKYJ, (hu3nyecKue u 14.04 bubnuorexa [IOK
XHUMHUYECKHUE CBOMCTBA, ) https://m.edso0.ru/72a04508
MIPUMCHCHHE

112 ITonsaTne 06 NCKYCCTBEHHBIX 1504 bubnnoreka [JOK
BOJIOKHAX ' https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha b K

113 p i 17.04 nomroreka 1O

OMPEACIICHUC N0 BbBIXOJa

https://m.edsoo.ru/7fde4 7ef



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

IIPOJYKTA pEaKLuu OT
TEOPETUYECKH BO3MOKHOTO

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

114 20.04
3HAHUM 10 pa3aeiry https://m.eds00.ru/08d4364c
KonTponbhas pabota no teme
115 "Kucnopoacoaepxkariue 21.04 bubmorexa LHOK
POACOACRAIl | ' https://m.edso0.ru/42c6678e
OpraHUYECKUE COCTUHEHHUS
AMUHBI: K1accudukarus,
CTpOEHHE MOJIEKYJI, 001I1ast
116 dhopmyna, uzomepus 22.04 bubmorexa LHOK
Py, Py, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKue
CBOMCTBA
117 XUMHUYECKUE CBOICTBA 24.04 bubimmoreka [JOK
anupaTHIECKUX aMUHOB ' https://m.edso0.ru/1bc5cf80
AHWIIMH: CTPOCHNE AHWINHA,
118 0COOCHHOCTH XUMHUYIECKHIX 27.04 bubmorexa HOK
. ' https://m.edsoo.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoObl nostyueHus u
119 MIPUMEHEHHE aTUPaTHUECKUX 28.04 bubmorexa HOK
P ' https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI: HOMEHKJIATypa
120 1 uzomepus, GU3NIECcKue 59.04 bubnmoreka [JOK
cBoricTtBa. OTOenbHEBIE ) https://m.edsoo.ru/d1773e80
MIPEJICTAaBUTEIH 0-aMHHOKHCIIOT
XUMHUYECKUE CBOMCTBA
AMUHOKMCIIOT, UX b K
191 04.05 nomroreka 1O

OHOJIOTHYECKOE 3HAUCHHUE
amuHokucioT. CHHTE3 U

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



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

TUAPOJIN3 MENITHI0B

122 benku kak npupoHbIe 05.05 bubnnoreka [HOK
MIOJIMMEPBI; CTPYKTYPBI OSIIKOB ' https://m.edsoo.ru/429e9899
bu6mmoreka [IOK
123 XuMuueckue cBOMCTBa OEIKOB 06.05
https://m.edso0.ru/6237306d
A3zoTcoaepkalime
TeTEPOIUKINIECCKUE Eu 1IOK
noOInoTEKa
124 coenuHenns. HykiienHoBbIe 08.05
8 K https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OmoJIorYecKas poib
[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIbHBIX Eub 1IOK
noOInoTeEKa
125 3a/1a4 10 TEME 12.05
" ! https://m.edso00.ru/8e3c02d1
A3zoTcoaepkaiue
OpraHu4ecKue coeauHeHus"
ITpakTuueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX bubnmnorexa [JOK
126 " 13.05
3aja4 no treMe "Pacro3naBanne https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHUM"
Pemenue 3amau mo teme
127 "A3oTcoaepkaliue 15.05
OpraHu4ecKue coeauHeHus"
KonTponbhas pabota no teme
128 "A30TcoaepIKalue 15.05 bubmmorexa LIOK
AAepaall " ' https://m.edsoo.ru/ce561bc7
OpraHUYecKUe COeAMHEHUS
OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJIEK YIIIPHBIX b K
129 VISP 18.05 nomroreka 1O

COEIMHEHNH U METOIBI X
CUHTE3a —IOJIMMEPU3aLUs U

https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

IIOJIMKOHACHCAlI A

IInacTtmaccel. YTtunuzanus u bubmuorexa [JOK

130 1 19.05
nepepaboTKa MIacTuka https://m.edsoo.ru/82242e0f
DJ1lacTOMepbl: HaTypaabHbIN

131 CUHTETHYECKUE Ka u 1 19.05 bubmorexa OK

YR, ' https://m.edso0.ru/246103ec
Pe3una
BonoxkHa: HaTtypanbHBIE, BuG 1OK
nonIMoTeKa

132 1 20.05
HCKYCCUTBEITHBIE, https://m.eds00.ru/5963a601
CUHTETUYECKUE.

133 [Tonumeps! cenuanbHOTO 1 21.05 bubnuoreka [IOK
Ha3Ha4YCHUs https://m.eds00.ru/5963a601
[IpakTuueckas padorta Ne 6.

Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK

134 1 22.05
3aja4 1o reme "Pacnio3HaBaHue https://m.edsoo.ru/3aebd77a
MJIAaCTMACC ¥ BOJIOKOH"

O0600611eHre U cucTeMaTH3amus
M3Y4YEHHOI'O MaTepuaa 1o TeMe bubnuoreka [IOK

135 1 25.05
"BbIcOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coeTuHEeHHS "

136 Hosele uccnenoBanus 33 1 26,05
o0acT OpraHNYecKON XUMUHU

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME



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

11 KJTACC (4 yaca B Heaen1o, Bcero 136 yacon)

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

Atom. CocTaB aTOMHBIX sIIEp. 1 bubmuorexa [{OK
Xumuueckuit aaeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
CtpoeHue IEeKTPOHHBIX 000I04eK 1 Bbu6mmotreka [JOK
aTOMOB, KBaHTOBEIC UM CJIIa https://m.edsoo.ru/b4d9fffa
Kiaccupukanus XuMrUIecKux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;emMenThI) https://m.edsoo.ru/61294af9
Pacnipenenenue 31eKTPOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB
BHCMCII-:I)TOB B OCHOEI){ON}I’I:/I 1 bubmorexa LOK

B https://m.eds00.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
DIIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubnnorexa [JOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
Ileproauueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX
anemeHToB 1. Y. Menpeneena, CBA3b C 1 bubmorexa [JOK

N ’ ’ https://m.eds00.ru/16957c01

COBPEMEHHOM TeOopuel CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U 1 bubmuoreka [{OK

00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX
BEILECTB 110 TpyNIaM 1 Nepuoaam

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanus U 00001eHrue

bubnunoreka LIOK

9 .
3HaHUM 1o TeMe «CTpOoeHue aToMa https://m.edsoo.ru/8fad2942
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOI cBs13u. Bomopoauas buGnuorexa [IOK
' P https://m.edso0o.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA
BanentHOCTh 1 BaJICHTHBIC
11 BO3MOYKHOCTH aTOMOB. CBSI3b bubmuoreka [IOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edso0.ru/3d2ca093
WX T€OMETPUYECKUM CTPOCHHEM
12 [IpencraBieHnst 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKyIspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHHU. THmbl bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEIISCTB
14 THUIBI KPUCTAIUINYECKUX PELIETOK U bubmmnoreka HOK
CBOICTBA BEIIECTB https://m.edsoo.ru/e167635b
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
15 IIpencraBieHne 0 KOJUIOUIHBIX bubmorexa HOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
16 [IpencraBieHne 0 KOLTOUIHBIX bubnnorexa [JOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHble pacTBOPHI: HACKIILIEHHBIE U
bu6nunorexa LIOK
17 HEHACBIIIEHHbIE, PACTBOPUMOCTb.

Kpucramnoruapatst

https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
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Crioco0bI BeIpaXKEHUSI KOHIICHTPALUT

bubnunoreka LIOK

18 pacTBOpPOB https://m.eds00.ru/328e653a
Pemienue 3aau ¢ ucnoyib30BaHUEM

19 TIOHATHH ""MaccoBast 10715 bubmuorexa [IOK
pacTtBOpEHHOrO BeniecTa', "MoligpHas https://m.edsoo.ru/785e0ab4
KOHLEHTpauus"
Pemenue 3a1a4 ¢ HCIOJIB30BaHUEM

20 TIOHATHH ""MaccoBast 10JIs bubnuoreka [{OK
pacTBOpEHHOrO BeniecTa', "MospHas https://m.edsoo.ru/785e0ab4
KOHIIEeHTpanus"
Pemienue 3aay ¢ UCmosib30BaHUEM

91 MOHATHUM ""MaccoBas JOJIsI bubmuoreka [IOK
pacTBOpEHHOrO BeniecTa'", "MolspHas https://m.edsoo.ru/785e0ab4
KOHIIEeHTpanus"

99 Knaccudukaius 1 HoOMeHKIaTypa bubnmorexa LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

93 Knaccudukarmus 1 HoMeHKIaTypa bubnuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

24 Knaccudukamus 1 HoMeHKIaTypa bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

o5 Cucremaru3zanus 1 000011eHNe bu6mmoteka [IOK
3HaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Crpoenue atoMa. [lepnoanuecknit

26 3aKkoH U Ilepnonnueckas cucrema bu6muoreka [JOK

XUMHYECKHX d1eMeHToB /1. M.
Menneneesa", "CrpoeHue BeniecTna.
Mmuoroo6pasue BeriecTs"

https://m.edsoo.ru/70a60aa4
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Knaccudukanus XUMHYEeCKHX peaKIIHii
B HEOPraHUYECKON U OpraHuYeCKOM
XUMHUHU. 3aKOH COXPaHEHUSI MacChl

bubnunorexa LIOK

27
BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAILECHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUsIxX
Knaccudukanuss XuMUYeCKHX peakiui
28 B HEO F(Ell)HI/I‘{eCKoﬁ o raHquI():Koﬁ bubmorexa LIOK
p p https://m.edso00.ru/6335cdd2
XUMUH.
TernoBbie 3 (HEKTH XUMUYESCKIX
29 eakuuid. TepMOXuMHYECKHE bubmmorexa [JOK
peaKtn. 1ep https://m.eds0o.ru/d1dbg6da
YpaBHEHUSA
Brruucnenus mo ypaBHEHUSIM
30 XUMHUYECKUX PEaKIui U bubmorexa HOK
peakt https://m.edso0.ru/87b13954
TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
31 3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB bubmmorexa [TOK
P pOB. https://m.eds00.ru/87b13954
Karanmu3 u xaranusartopsl
CKOpOCTh XUMHUYECKOH peaKkInu, e€
32 3aBI/IpchOCTL oT a3anI})ILIX ¢bakxTopoB bubmorexa LOK
P pOB. https://m.eds00.ru/87b13954
Karanus u kaTanuzaropsl
33 ['oMoreHHbIe ¥ reTeporeHHbIE PeAKIUU Bubmmorexa [IOK
P peartl https://m.eds00.ru/87b13954
[IpakTuueckas padora Ne 1 o reme
34 "BausiHue pa3nuuHbIX (GakTOpPOB Ha bubnmorera LHOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU peaklnu
35 OOGpatumbie 1 HEOOpATUMBIE PEAKITHUH. bubnuotexa [JOK

XUMHUYECKOE PABHOBECHE

https://m.eds00.ru/30952f9b
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36 Pemienne 3aganmii « XuMHUYECKOE bubnunoreka LIOK
paBHOBECHEY https://m.eds00.ru/30952f9b
37 Pemienue 3ananuit « XMMHUYECKOE bubmuorexa [JOK
paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "BimstHue pa3nudHbIX GakTopoB HA bubnmnoreka HOK
MOJIOKEHUE XHUMHUYECKOIO https://m.edsoo.ru/3bf34el17
paBHOBecHs"
DIIEKTPOIMTHYCCKAS JUCCOIALIHS.
39 CI/IJ‘ILHII):Ie U ciaadbie SfI[eKT (I)lnnilm bubmorexa HOK
P ' https://m.edso00.ru/5f766bdf
CTeneHb IUCCOIUAIIUN
DIIEKTPOMTHICCKAS TUCCOIHALIHS.
40 CI/IJ‘ILHI::IS U CJa0bIC SJICKTPOJIUTHI bubmorexa OK
p ' https://m.edsoo.ru/5f766bdf
CTeneHb AUCCOIUALUH
Honnoe npoussenenune Boasl. Cpena
41 BOJIHBIX eI:CTBo (J)IB Bomo )10 HI)II;/'I " bubmorexa [JOK
g P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneil. Peakium,
42 o (I)[feKaIO ue B aCTB(L)I ax bubmorexa HOK
p o p P https://m.edso0.ru/09d5a9bd
AJIIEKTPOIUTOB
bu6nmorexa LIOK
43 r
HApOIH3 https://m.edso0.ru/09d5a9bd
bubnunorexa LIOK
44 r
HApOIH3 https://m.edso0.ru/09d5a9bd
[TpakTrueckast padota Ne 3 o Teme
45 "XUMHUYeCKHe PEaKIIuu B pacTBOpax bubmorexa HOK
P " P P https://m.edso0.ru/2e3daeb0
3JIEKTPOJIUTOB
46 OKHUCIUTENIbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [{OK
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peakuuu. BaxxHenme OKuCIuTeNnu u
BOCCTAaHOBUTEIHN

https://m.edso00.ru/56226060

MeTtox 31eKTPOHHOTO (3JIEKTOHHO-

bub6nmoreka [IOK

47
HMOHHOT0) Oananca https://m.edsoo.ru/fb691387
48 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bubmmoreka [JOK
MOHHOTO) OanaHca https://m.edso00.ru/fb691387
19 MeTto/1 351IeKTPOHHOTO (3JIEKTOHHO- Bbu6motreka [JOK
HMOHHOTO0) OajaHca https://m.edso0.ru/fb691387
50 Merton 37eKTpOHHOTO (3JIEKTOHHO- bubnnorexa [JOK
MOHHOT0) Oananca https://m.edsoo.ru/fb691387
51 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubmmoreka [JOK
BEILIECTB https://m.edso0.ru/93fb97d2
52 Pemenue 3a1a4 pa3nu4HbIX TUTIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5a859d16
53 Pemenue 3a1a4 pa3nuvHBIX TUTIOB bubmmorexa [JOK
AP https://m.edsoo.ru/5afa265d
CucremaTu3aius u 0000IIeHNE
54 3HaHUM 1O TeIL\I/Ie "XI/IMI/I‘{I:::KI/IC brbmmorexa LTOK
" https://m.eds00.ru/c161eb85
peaxiuu
55 KonTponbHas pabora no teme bubmmnoreka HOK
"Xumuueckue peakuuu” https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEeMeTalIOB B
[Teproaudeckoit cucTeMe XUMHUSCKAX
56 snemeHnToB /I. 1. MenneneeBa u bubmorexa [TOK
T g https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3nyecKue CBOWCTBAa HEMETAIOB
57 AnnoTponusi HEMETauIoB (Ha IpUMEpE bubnmnorexa [JOK

KHCJIOpOJIa, cepbl, hocdopa u

https://m.edsoo.ru/ef92c91c
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yriepojia)

sg Bonopoa: nonmydenue, hpusnueckue u bubnmnoreka HOK
XAMHUYECKHE CBOMCTBA. | napuibl https://m.edso0.ru/0aa8f613
["anmoreHsl: HaXOXKAEHHUE B IPUPOJIE,
59 CIIOCOOBI TIOJTYYCHHS (1)1/131/1112011)(1/16 u bubmmorexa LIOK
yi s https://m.edso0.ru/4e223795
XUMHYECKHE CBONCTBA
60 I"anoreHoBOIOPOIBI bubmmorexa [JOK
HOPOABL. https://m.edso00.ru/6b3255e6
61 Baxueiiiume Kuciaopoacoaepxaiue bubmmoreka [JOK
COEIMHEHUS TaJIOr€HOB https://m.edsoo.ru/6b3255e6
JlaGopaTopHble U TPOMBIIIICHHBIE
- CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. bubmmoreka [JOK
[IprMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[IpakTuueckas pabora Ne 4. Pemenue
63 DKCHEPUMEHTAILHBIX 3a/1a4 I10 TEME brbmmorexa [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
T'anorenst
Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CTIOCOOBI MTOTYYEeHHUSI,
. bubnuoreka [{OK
64 bu3nYecKue U XMMHUYECKUE CBOMCTBRA.
https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenune kuciopoaa u
030Ha
bubnunorexa LIOK
65 OKcHIbl ¥ IEPOKCHUIBI
g P A https://m.eds00.ru/5c8816a0
but6mmorekxa [IOK
66 OKcuIbl ¥ IEPOKCHUIBI
8 p a https://m.edso00.ru/5c8816a0
but6mmoreka [IOK
67 Pemenne 3a1a4 pa3nu4HbIX TUTIOB

https://m.edsoo.ru/2b6d8b4b
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Cepa: Hax0XJIeHHE B IPUPOJIE,

68 CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U bubmorexa LIOK
yi s https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOICTBA
bubnunoreka LIOK
69 CepoBozopo/I, ¢
POBOAIOPOA, CyIbhH LI https://m.eds00.ru/7c875999
Kuciaopoxaconepskamue coefuHESHUS
70 cepeul gCO6eHHIZ)CTI/I CBOICTB CEpHOMI buGnuorexa [IOK
PbL. P https://m.edsoo.ru/8cfa2548
KHCJIOTHI
71 Pemenue 3agad pa3HbIX THIIOB Bubmiorexa HOK
a1 p https://m.edsoo.ru/8cfa2548
[IpakTrueckas padora Ne 5. Pemenue
72 AKCIEPUMECHTAJIBHBIX 3a7a4 110 TEME buGnuorexa HOK
" P ,_ f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHCHHS
A30T: Hax0XKIEHHE B IPUPOJIE,
73 CIoCO0bI nonﬂ CHUS qf)nilqﬂemne U bubmmorexa LIOK
yi L https://m.edsoo.ru/badd2255
XUMHNYCCKHNEC CBOUCTBA.
bu6nmorexa LIOK
74 A
MMUAL, HETPHIR https://m.edsoo.ru/badd2255
Kucnopoaconepkaiiue coeTUHEHUS
75 a3oTa 12)5)6;{}1300;? CBOfICTHB a30THOH bubnmorexa [JOK
’ https://m.edsoo.ru/e2965afe
KHUCJIOTHhI
26 IIpuMeHeHue a30Ta U €ro COEAUHEHUN. bu6muoreka [JOK
A3oTHBIE ynoOpeHus https://m.eds00.ru/129f5059
77 Pemenue 3a1au pa3HbIX TUIIOB bubnmotexa HOK
Aatp https://m.edso00.ru/129f5059
docdop: HaXOXKIEHUE B IIPUPOJIE,
$op prp but6mmorekxa [IOK
78 CrocoObI ONMy4YeHus!, PUINIECKUE U

xuMH4deckue cBoiictBa. dochuap u

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

dochun

29 Oxkcupl hocdopa, bubnmnoreka HOK
docdopcoaepramnme KUCIOTH. https://m.edsoo.ru/c7a2d429

bub6nmoreka [IOK

80 C i

01t pOCOPHOI KHCIIOTEI https://m.edsoo.ru/c7a2d429
g1 [Tpumenenue pochopa u ero bubnmnoreka HOK
coenuaeHuit. ochopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTrueckas padora Ne 6. Pemenue
82 9KCIIEPUMEHTANBFHBIX 3aa4 10 TeEME bubmorexa LIOK
p A https://m.edso0.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriiepoa: HaxoXIEHUE B IPUPOJIE,

83 JUTOTPOITHBIE MOTU(PUKALINN; bubmmoreka [JOK
du3HYECKHEe M XUMUICCKHIE CBOMCTRA, https://m.edsoo.ru/1eb19f9e
pUMEHEHHE
Oxcuyp yriepoga(ll), oxcn

84 e iy;(l\?) . (OJ'I)I)HaSI KII/[ICJ'IOTa ueé bubmmorexa LIOK
yHIepon - YT https://m.edsoo.ru/dba58adf
coJu

85 Pemenue 3aga4 pa3nuyHbIX TUIIOB brbmmorexa [TOK

AP https://m.edsoo.ru/6029b609
Kpemunii: HaxoXaeHNUe B IIPUPOJIE,
86 05000651 T10JI e:IIHs[ @Hsnzefm):e 51 bubmmorexa LIOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBOHCTBA

a7 Oxkcun kpemuus(1V), kpemMHueBas bubmuoreka [{OK
KHCJIOTA, CUIIMKATBI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUS U €To bubnuorexa [IOK

88 coenuHeHuil. CTEKI10, €ero nojaydeHue, https://m.edso0.ru/393cdac0
BUJBI CTEKJIA https://m.edsoo.ru/5823cefb

89 CunukartHasi IpOMBIIIIEHHOCTh bu6muoreka [JOK
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90 Pemrenue 3aga4d pa3andHBIX TUIIOB buGnuorexa [IOK
Aatp https://m.eds00.ru/b624£801
91 CucremaTtu3sanus 1 0000IICHIE bubmuorexa [IOK
3gaHui 1o teme "Hemeranibr" https://m.edsoo.ru/6e864db5
92 KoHnTtponbHas pabota 1o teme bubnmnoreka HOK
"HemeTamnsr" https://m.edsoo.ru/d0484c76
93 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/2b7e9510
ITonoxxenne MeTaJIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX
94 aiieMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
’ p https://m.edso0.ru/9839c16c¢
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAILIOB
OO6mue ¢puznueckre CBOMCTBa
95 MeTaiu1oB. IIprMeHeHe MeTalIOB B bubmorexa HOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
9% CmuaBsl MetauioB. Kopposust bubnmnorexa [JOK
METAJIOB https://m.edsoo.ru/42b872e3
97 Pemenne 3ama4 pa3InyHbIX TUIIOB bubnmorexa [JOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUI PSIL
98 Har SI)I:(CHI/Iﬁ MeTaHHOE OO61ume bubnnorexa [JOK
p - ot https://m.eds00.ru/94eb377a
CIOCOOBI TIOTYYECHUSI METAJIJIOB
OO01ast xapakTepucTUKa MeTauioB 1A-
P P . bubnuotexa [JOK
99 rpynnsl [lepuoanueckoit cucTeMbl

XAMHYECKUX 31EMEHTOB. HaTpuit u

https://m.edsoo.ru/e12c26b3
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KaJIMii: oJy4eHue, pusnueckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE
IPOCTHIX BEIIECTB U X COCAMHEHUI

100 Pemenue 3aga4 pasHbIx TUIIOB buGnuorexa [IOK
https://m.edsoo.ru/e12¢26b3
OO01mas XxapakTepUCTHKA METAIIOB
IHA-rpynns [lepuoauueckoii cucTeMbl
101 XUMHYECKUX JIEMEHTOB. Maruuii u bubnnorexa [IOK
KaJbIUil: MoJdy4YeHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCIMHEHUN
bubnunoreka LIOK
102 Meranst 1 A-rpymmet https://m.edsoo.ru/7c3e49c0
103 JKécTkocTh BOABI 1 CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
104 AIOMUHUI: TIOTy4YeHHe, pusnueckue bubmmnoreka HOK
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.eds00.ru/0e79b266
AmMpoTepHbIe CBOMCTBA OKCHIA U
105 TUAPOKCH/IA ATFOMHUHHUS, bu6nmorexa LIOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
106 Pewienue 3ana4 pa3an4HbIX TUIIOB
107 Pemenne 3a1a4d pa3nu4HbIX TUIOB
[IpakTuueckas padora Ne 7. Pemenue
108 OKCIEPUMEHTAJIBHBIX 3a71a4 IT0 TEME bubmmorexa LIOK
https://m.edsoo.ru/27a4af43
"Merasl TJIaBHBIX OArpymm”
109 OO01mmas xapakTepUCTHKa METAJIOB bubnuotexa [JOK

no6ouHbIx noarpymi (b-rpymm)

https://m.edso0.ru/610d7431
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Ilepronnueckoit cucTeMbl
XUMHYECKHX 3JIEMEHTOB

duznueckre 1 XUMUYECKHE CBOMICTBA

110 XpoMa U €ro COeAUHEHU, UX Bubmaorexa ITOK
P 4 ’ https://m.eds00.ru/9911bef3
MPUMEHCHUE
bub6nmoreka [IOK
111 XPpOM U €ro COeIUHCHUS
p A https://m.edso00.ru/9911bef3
Baxneiiime coefuHEeHNs Maprasiia.
112 Ilepmanranar xainus, ero bubnnorexa [JOK
p 9 https://m.eds00.ru/039d69c8
OKHUCJIUTEBHBIE CBOMCTBA
bubnuoreka [{OK
113 CoennHeHns Mapratia
a prafu https://m.edso00.ru/039d69c8
dusnyeckre 1 XUMUYECKUE CBOIICTBA
114 JKelnes3a u ero coequdenni. Ilomydenue bubnnorexa [JOK
a ’ yi https://m.edsoo.ru/1b7f8741
¥ TIPUMEHEHUE CIUIABOB JKeje3a
bu6nmorexa LIOK
115 CoennHeHns xeiesa
a https://m.edsoo.ru/1b7{f8741
dusznueckre U XUMHUUECKHE CBOIICTBA
116 MEIU U €€ COeqUHEHUN, UX Bubmiorexa ITOK
8 a ’ https://m.edsoo.ru/2bc0f954
IPUMCHEHUE
bu6nmorexa LIOK
117 CoenuHeHns Mequ
a a https://m.edsoo.ru/2bc0f954
dusnueckre U XUMHUYECKUE CBOIICTBA
118 IIMHKA U €ro COeAUHEHUH, NX bubnunorexa LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
119 [IpakTuueckas padora Ne 8. Pemenue bu6muoreka [JOK

SKCHCPUMCHTAJIBHBIX 3a/1a4d 11O TCMC

https://m.edsoo.ru/abe352ea
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"Metaisl TOOOYHBIX oArpymm"”

120 Pemenue 3aga4 pa3nu4HbIX TUIIOB bubamorexa LIOK
AP https://m.edso0.ru/a8b83de3
121 Pemenue 3aga4 pa3nuuHbIX TUIIOB bubmorexa LIOK
AP https://m.edso0.ru/a8b83de3
O060011eHNEe U CHCTeMAaTH3aIINS
122 u3 eL}I:HOI‘O MaTepualia 1o TemMe bubmmorexa LIOK
v P https://m.edsoo.ru/e91fe975
"Meramibr"
123 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
124
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnn
125 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA. Bbu6moteka [JOK
IToHsATHE O HAYYHBIX METOAX https://m.edso0.ru/080fe1f0
MCCJIEI0BAHMS BEIIECTB
Hayunbie npuHIIUIIBI OpraHU3aluu
126 XUMHYECKOTO MPOU3BOJICTBA. bubmmnoreka HOK
[TpombIieHHBIE CTIOCOOBI TTOTYUYEHUS https://m.edsoo.ru/2e45a44f
BAKHEUILIMX BEUIECTB
XUMUYECKOE 3arpsi3HEHUE
127 OKpYyKaroleun crz Bl U €TO bubmmorexa LIOK
Py Hen epelt https://m.eds00.ru/9f11bf51
MTOCJIC/ICTBHS
XuMHS ¥ 30pOBbE YEIOBEKA. bubmmoreka [JOK
128
JlekapcTBEeHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
bubnmnorexa LIOK
129 JI
CRapCTBCHHRIC cpeacTha https://m.eds00.ru/a6552721
130 Xumus numu. Poinb XuMuu B bu6nunorexa LIOK



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721

00eCIICUCHNH TTUIICBOM 0e3011acHOCTH

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

Kocmernueckue u napdromepHbie

bub6nmoreka [IOK

131 cpeactsa. beiToBas xumus 1 https://m.edsoo.ru/da42d5a9
X e e.B eHme
. UMUS B CTPOUTENBCTBE. BaykH I/IH_;I/I . BuGmorexa LOK
CTPOMTEILHEIC H KOHCTPYKIHOTHET https://m.edso0.ru/61e69003
MaTepHuabl
X CEJIbCKOM XO3SIHCTRE.
. OI/IMI/ISI B CEJILCKOM XO35HCTB . BuGmorexa LOK
PTAfMHACCIUC H MITHCPAILHBIC https://m.edsoo.ru/fd39587d
ynobpeHus
. )(;I/IMI/UI B CEIIECKOM XO3SICTBE. . Butnorexa LIOK
PrAfHHCCKHC I MIHEPAILHbIC https://m.edsoo.ru/fd39587d
yno0peHust
135 Cucremaru3zanusi 1 0000IICHUE 1 bubnuoreka [{OK
3HAHUU 110 TEME https://m.edso0.ru/db979c70
136 Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

5. MIPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

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

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

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIH3AIINSA
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTIIEPOTHBIM
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOA- U a30TCOJepKalllie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

1.3

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

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

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

YECJI0BCKa

1.5

2.1

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

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

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

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

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

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

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEUIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

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

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

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




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

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

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

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

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

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

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

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYNH:

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

MaccoBOW WM 0OBbEMHOM 10JIM, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa
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12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTATIBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

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

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

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

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

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

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

yueOHOIl 3a1aueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB U HX COCJUHEHUH IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAITMYECKAsL, BOJIOPOIHAs)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuii. TepMoXuMUUeCKre ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cialbie anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCNasi, HEHTpalbpHas, uienodHas. CTeneHb
aucconuanuu. Peakiium HoHHOTO oOMeHa

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

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

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3HbIM 3HaUeHHEM PH. MeToapl 2IeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, Kaluil, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUMN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIEe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIHI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rUOpUAM3ALUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornuecknii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

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

Hykieoduse u snexrpoduie. [Ipauio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOT€HUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANHEHUs (TaJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKLUHUH MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

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

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. llomumepusauust cTuposna.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHME CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYNIBI, €  TaJOr€HOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3auMoeicTeue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbJAETUI0B. BrIciiue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

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

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YaCTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

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

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

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

XUMHUS U KU3Hb

4.1

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

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

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

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckass — xumus.  Cppp€ a8 OpraHu4ecKkoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérel TerioBoro adexra peakiuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO W3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM 0K BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucnonap30BaHNEM HOHIATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxxaenune MoaexkyasipHoi (hopMysibl OpraHu4ecKoro BEeIecTBa Mo ero
5.8 IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UJIU T10

MIPOYKTaM CTOPAaHUS




6.YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA:

Epemun B.B. Xumus. 10 knacc: yueOHMK: yTriyOJICHHBIN YPOBEHb
Epemun B.B. Xumus. 11 knacc: yueOHUK: yriayOaeHHBIN YPOBEHD



