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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XMMUHU Ha YpPOBHE cpeHero ooOiero oOpazoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @eaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHO 00pa30BaTENBHONU TPOTrPAMMBI cpeHero ootmero oopazoanus(POIT
COOQO), npencraBineHHbIX B DeaepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbLHOM
cragpapre COQO, c¢ yuérom Konuenmuu mnpenojaBaHus y4eOHOTro MpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  Deneparum,
peaTu3yoNINX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUM
«Ctpateruu pa3Butus Bocrnutanusi B Poccuiickoii @eneparuu Ha nepuoa 10 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, pealn3dyeMoe B YCIOBUAX AU(PDEPEHIIMPOBAHHOTO,
npoduibHOrO 00yYeHHs, MpuU3BaHO obOecmeunTh 00Ie00pa3oBaTeNbHYI0 |
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJanTalyyu UX K OBICTPO MEHSIONIUMCS YCJIOBUSM >KHU3HU B COIIUYME, a TaKXKe JJIsI
MPOJOKEHUs OOyUeHHsI B OpraHu3anuax MpoecCUOHANBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpaMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» IMOIydaeT
NOAPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJArarolIMMU
nonoxkenusimu  GI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIejieH, COAepKaHUS,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBIITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCSI CJIEIYIOIINE BBIMNOJIHSAEMbIE MTPOTPaMMON IO
XUMUHU (PYHKITUH:

e HH(QOPMAIMOHHO-METOJMYECKAsl, peaan3anus KOTOpOH oOecreurBacT
MOJTy4YeHHE TPEACTaBICHUSI O LENAX, COJAEp)KaHWUHU, OOIINEeH cTpareruu
o0y4eHHs, BOCIUTAHUS U Pa3BUTUSI 00YyUAIOIIMNXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpas peayCcMaTpUBAET
OTpEeNIeJICHUE: TPHUHIUIIOB CTPYKTYPUPOBAHMS U TIOCJIEAOBATEILHOCTH
M3YUYCHUs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX UM KaYECTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OOpa3oBaTENbHBIX IOCTHKEHHI O0O0y4aroluxcs B
paMKax HWTOTOBOM arTecTanud B (OpME E€IUHOTO TOCYJapPCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1 yriryOa€HHOTO U3YUYCHUSI XUMUU:

e YCTaHABIWBACT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHEe, 00sS3aTeIbHOE
JUISE W3y4YeHUS] B paMKax OTACNIbHBIX Mpoduiiel, mnpeaycMaTpuBacT



pacnpesiesleHue U CTPYKTYPUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienaM Kypca;

e JAET MPUMEPHOE pacIipeielieHne y4eOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OTNICIbHBIX TEM;

e Ipe/UIaraeT MPUMEPHYIO IOCIEIOBAaTEIbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHNIO LIeJIel U 3a]a4 U3yUeHUs MpeameTa
Ha yTriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero o0miero o00pa3oBaHUS, COAEPKATCIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IPOrpaMMBI CpEIIHETO oO1ero oOpazoBaHus (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUN  OOydYaromerocs IO OCBOCHHIO
COJIEp>KaHUs IPEeIMETA.

[Io BcemM Ha3BaHHBIM TMO3UIUSAM B MPOrpaMMe MO XUMHH MPEAyCMOTpEeHa
PEEeMCTBEHHOCTh C OOy4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npeieslaMi yCTaHOBJICHHOM MPOTPpaMMOi IO XUMUU 00s3aTEIbHON
(MHBapHaHTHOW) COCTAaBISIOIICH COJEpKaHUs Y4eOHOro mnpenMera «XuMUs»
0CTa€Tcsa BO3MOKHOCTh BEIOOpA €ro BApUAaTUBHOM COCTABIISIIOLIEH, KOTOPast AOJDKHA
OTIPEJIENSITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPOGuUiIs 00ydeHHUs.

B cootrBercTBUM € KoHUentyadbHbIMH mnojiokeHusmu PIOC COO o
Ha3HAYEHUHU TPEeIMETOB 0a30BOr0 M yYINIyOJEHHOIO YpOBHEH B CHCTEME
muddepeHIIMpoBaHHOTO OOyYCHHUS Ha ypPOBHE CpEJHEero oOmero oOpa3oBaHUs
XUMHUSI Ha YPOBHE VYIIyONEHHOTO W3YyYECHHs] HAMpaBlieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C MOCEAYIOIIUM ATArIOM TOJTYYSHHSI XUMUYECKOTO 00pa30oBaHuUs
B paMKaxX W3yYCHHUS CIHEHHAIBbHBIX E€CTeCTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX U OpraHU3alusIX CPeTHET0 MPoPeCcCHOHaIBLHOI0 00pa30BaHusl.
B sroli cBs131 n3ydeHue npeaMera « XuMHUs OPUEHTUPOBAHO IPEUMYIIIECTBEHHO HA
pacimipeHre © YriIyOJeHHe TEOPEeTHYECKOM U TMPaKTUYECKOW MOATOTOBKU
oOy4Jaromuxcs, BbIOPABIINX ONpPENeIEHHBI MPOoPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIEr0 TMOJYYEHUs] XUMHUYECKOro o0pa3oBaHus B
opraHuzanusax npodeccuoHanbHoro ooOpaszoBaHusi. Hapsimy ¢ 3TuMm, B cCBeTe
tpeboBarnii ®I'OC COO Kk TuTaHUpyeMbIM pe3ybTaTaM OCBOCHHS (eepabHON
o0pa3oBaTeIbHOM MPOrpaMMBbl CPEIHETO O0IIEro 00pa3oBaHus U3yUCHHUE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a/lady BOCHUTAHUS U COLMAIBHOTO
pa3BuTUA O0O0ydYaronuxcsi, Ha (POPMUPOBAHUE y HHUX OOIICHMHTEIUICKTYalbHbIX
YMEHHM, YMEHMI palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JESATETHLHOCTH, UMEIOIINX MEXKIUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocTaBisOmUMU IIpeaMeTa « XUMUs» Ha ypOBHE YIIIyOJIEHHOTO U3y4YeHUS
ABIIAIOTCS  YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmias u
HeopraHuyeckas xumus». [lpu onpeneneHun NoaX0/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3aliyd COAEpP’KaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUU 3a OCHOBY
npuHATH oJoxkerust ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS IPEeIMETA.

OcHoBy cogepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHUMHs» COCTABIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs IpeaMeTa. JTa cucTeMa
3HAaHMM MOJy4YaeT ONpEeIeIEHHOE TEOPETHUUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOIOTHYECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YpOBHE M3yuY€HHUs NpeaMera oOecredeHa BO3MOMXKHOCTh
3HAYUTEIBHOrO YBEIMUYECHUS 00BEMA 3HAHUHN 0 XMMUUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS PECTaBICHUI O CTPOSHUU
BEIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSAX NPOTEKAHUS pPEaKLUH,
paccMaTpUBaEMbIX C TOYKHM 3PEHUS XUMHUYECKON KUHETUKU U TEPMOIUHAMUKH.
N3yuyenue nepuonuyeckoro 3akoHa u llepuoanyeckoil cHCTEMbl XUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMUECKUX IIPEICTABICHUAX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCA C TOYKU 3pPEHHUS
HHEPreTUYECKUX U3MEHEHHM NP e€ 00pa30BaHUU U pa3pylICHUH, a TAKXKE C TOUKU
3peHUs] MEXaHU3MOB €€ oOpazoBaHud. M3yueHue THUIIOB peakluid TOMOJTHSAETCS
dbopMHpOBaHWEM TMPEJICTABICHUNH 00 JJIEKTPOXMMUYECKUX Ipoleccax M
AIIEKTPOJIN3€ PACIUIaBOB M PACTBOPOB BEILECTB. B Kypce opraHn4yeckoil XuMHuH Mpu
PacCMOTPEHHH PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUHN yaenserca ocoboe
BHHUMAaHHE BOMPocaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIhi.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEp KaHNe KyPCOB XUMHH YTTyOIEHHOTO
YPOBHS U3YUCHHUS JJISI KJIACCOB OMpeAeTEHHOTO poduis (TJIaBHBIM 00pa30M Ha UX
CTPYKTYpY M XapakTep AOMOITHEHWH K OOImeld cuctemMe MpeAMETHBIX 3HAHUK)
OKa3bIBAIOT BIHUSHUE CMEXKHBIE NpPEIAMEThl. Tak, HampuMmep, B COJEpKaHHUH
npeaMeTa JJisg KJIAacCOB XMMUKO-(pu3nyeckoro npoduss 0oiblioe 3HadeHue 0yayT
UMETh 3JIEMEHTHI Y4eOHOro Marepuana o oomeit xumuu. [lpu nzydenuun npeamera
B JIAHHOM CJIy4yae akUeHT OyAeT cJellaH Ha OOIIHOCTh METOJIOB IO3HaHUS,
OOIIHOCTH 3aKOHOB M TEOPH B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAs TEOPHUS
(MonekysipHast TeOpusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e BpemMs B COIEpKaHMM NpeIAMeTa s KJIacCOB XHMMHKO-
Ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyJIeT MMETh OpraHuvecKas
xumusi. B aToM ciryuae npenocTaBisieTcs BO3MOKHOCTD JUTsl 00jiee 00CTOATETLHOTO



pPaccMOTpEeHMsI XUMUYECKOM OpraHu3aluy KIETKH KaKk OMOJIOrMYeCcKON CUCTEMBI, B
COCTaB KOTOPOM BXOZIAT, K NPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€NKHU, YTIeBObl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHus 0
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CITy>)KaT OCHOBOM I M3YyYEHHs CYLIHOCTH MPOIleccoB (OTOCUHTE3a, IbIXaHUS,
NULIEBAPEHMUS.

B mmane ¢opMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJIOB NTO3HAHHUS U OMbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHMM HM3y4YeHHE MpeaMera «XUMHUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «MaremaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK 1 TUTEpaTypaY.

[Tpu n3yyeHuu yueOHOTo npeameTa « XuMus» Ha yriiyoJIEHHOM YPOBHE TaKxKe,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBanus (Ha 6a30BOM ypOBHE),
3ajauell MEepBOCTENEHHON 3HAUYMMOCTH SBJSIETCS (DOPMHUpPOBAHHE OCHOB HAyKU
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUUECKOMN JAESATEIHHOCTU
YeJI0BEKa U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pelienue 3Tou 3a1aun Ha
yIiyOJE€HHOM ypOBHE M3YyYEHMs IpeAMeTa NpearnoiaraeT pealu3aluio TaKHX
LeJaeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTEepHaJbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecreueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJIeM
HKOJIOTUYECKOM, IHEPTreTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€pHAJIOB, HOBBIX UCTOYHUKOB YHEPIUU, B
o0ecCIeYeHNn palMOHATBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl YEIOBEKAa, a TaKXKe 3KOJOTHMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO M MPUPOJIHOM Cpefe;

e OCBOCHHME CHUCTEMBbl 3HAaHWM, JIEKANIMX B OCHOBE XUMHYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHbIX
MOHATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHWsS XMUMHUYECKUX PEAKIHUU, O
XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0Iux
Hay4HBIX PUHIHUIAX XUMUYECKOTO MPOU3BOACTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAHUN A7 OObICHEHUs
KITFOUEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XUMUH, I OOBSICHEHHS U



MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PelIeHUs MPo0JeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH IIOCIIENCTBUNA
OBITOBOII M MPOU3BOACTBEHHOHN JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM ITPOU3BO/ICTBOM, UCIIOJIB30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTaBICHUH O HAYYHBIX METO/IaX ITO3HAHHUS, HEOOXOIUMBIX
JUISL TIpPUOOpETEHUsT YMEHUN OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XMMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATETbHOCTH U TOBCETHEBHOM KU3HMU.

B mnnaHe peann3auuM TMEPBOOYEPENHBIX BOCHUTATEIBHBIX U PAa3BUBAIOIINX
GyHKUMNA TIETOCTHON CHUCTEMBI CPETHEro oOHIero oO0pa3oBaHUs MpPU U3YYECHUHU
npeaMera «XuUMHUS» Ha  YroyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE IS U 3a]1a4H, KaK:

BOCIIUTAaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHME MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCTIHTAHMIO  HAa  OCHOBE  YCBOCHUSA
00I11eYEJIOBCYECKHUX [ICHHOCTEMH;

pa3BUTHE MMO3HABATEIIbHBIX UHTEPECOB, HHTEIIEKTYATbHBIX U TBOPUECKUX
crocoOHOCTEeM oOyuaromuxcs, (GpopMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHUIO Kak
YCJIOBHIO YCHENTHON MpodeCcCHOHANBHON U O0IIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOIONOIL30BAHHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPhI, TPHOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKON AEATEIHBHOCTH.

OO11ee 9MCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS] XUMHUH Ha yTiyOJIeHHOM
YpOBHE cpeaHero obiero oopazoBanusi, coctarisier 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

[IpenmeT 1 3HaUEHHE OPraHUYECKON XUMHUHU, IPEJICTABIEHUE O MHOT000pa3un
OPTaHUYECKUX COCITMHCHUU.

DNEeKTPOHHOE CTPOEHUE aToma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aroMa yriepoja. XHUMHYecKas CBSI3b B
OpraHUYECKUX COCTMHEHUSIX. TUIbI THOpUIU3AIIMY ATOMHBIX OpOUTaNell yrieposa.
MexaHnu3Mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3M (OOMEHHBIA W JOHOPHO-
aKIENTOPHBIN). TUMBI MEepeKpbIBaHUS AaTOMHBIX OpOWTaled, G- U 7T-CBS3H.
OpunapHasi, ABOMHas U TpoWHas cBA3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. IloHaTHe O CBOOOAHOM pajaukaie, HykKIeopuiae u
anexTpodue.

Teopus cTpoeHHMss opraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS
OpraHUYEeCKUX COequHEHUH. MomneKkynsipHble U  CTPYKTYpHBbIE  (QOpPMYJIBI.
CtpykTypHble (OpMyJibl pPa3jIMYHbIX BHUAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buael u3omepuu: CTpyKTypHas, NPOCTPAHCTBEHHAs.
DnexTpoHHbIC 3PHEKTH B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUN (MHTyKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KilacCU(pUKALMK OpraHuyeckux BeulecTB. lloHatne o
¢bynkunoHanbHoOU rpymnmne. I'omonorus. 'omonoruyeckue psaasl. CucreMarnyeckast
HOMeHKJIaTypa opranumdeckux coenuHeHuid (IUPAC) u TpuBumanbpHBIC Ha3BaHUS
OTJICJIbHBIX MIPEICTaBUTEIICH.

Oco0OeHHOCTH W KJaccU(UKAIUs OpPraHUYecKux peakuuid. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJIEHHE C 00pa3aMHi OPraHMYECKUX BEIIECTB U MaTepraiaMy Ha KX OCHOBE,
OTIBITHI TI0 MPEBPAIIECHUI0 OPTaHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHHE,
OOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHUE MOJIEICH MOJIEKYJl OpTraHUYECKUX
BEIIECTB.

YriaeBoaopoasbl.

Ankanpl. ['oMomorrnueckuil ps ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKaHOB, SP°-
ruOpuau3anns aToOMHBIX opOuTaneilt yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKAHOB.



XVWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKUHUH 3aMELICHUs, HW30MEpHU3aLUHU,
JNETUIPUPOBAHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasienue o
MEXaHNU3ME PEAKIUI PAJMKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOIy4YeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOCHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIUKJIOMPOIAH, HUKIOOYyTaH) U OOBIYHBIX
(LMKJIONEHTAaH, IIUKJIOreKCaH) HUKIoaTKaHOB. CIIOCOOBI MOTyUYeHUsI U IPUMEHEHHUE
LMKJIOAJKAHOB.

Ankenbl. ['oMonoruueckuii psij aakeHoB, oOmmas (GopMyra, HOMEHKIIATYpa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT ATKEHOB, SP>-THOpHAN3aIus
aTOMHBIX opOuTasiell yriaepoaa, o- U m-cBA3U. CTpyKTypHas U reoMeTpuyeckas
(umc-Tpanc-) uzomepus. U3NUECKUE CBOWCTBA aJIKEHOB. XMMHUYECKHUE CBOMCTBA!
peakuMy TPUCOEAUHEHUS, 3aMEIIeHUs] B O-TOJOKEHHWE MpH JIBOMHOM CBS3H,
nonumepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CcBs3b. CIIOCOOBI MOTyYEHUsI U MPUMEHEHHUE aJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lomnmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTyYEHUs U IPUMEHEHUE alKaIuEHOB.

Anxunbl. 'oMon0ruueckuii ps ankuHOB, o01as Gpopmysa, HOMEHKIATypa U
U30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHWMHUYECKHE CBOMCTBA: peaKIMU NPUCOEANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKHCJIEeHUA. KHCIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbBIE peakliui Ha TPOMHYIO CBsA3b. COCOOBI MONTYYeHHs] U TPUMEHEHNE
QJIKUHOB.

ApomaTthueckue yrieBoJopoasl (apeHsl). ['omonoruyeckuit psifi apeHoB,
oOuast popMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJEKynbl OeH3ona. DU3NMYECKHE CBOWCTBA apeHOB. XHWMHUYCCKHE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, peakuuyd NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBnenue o0 OpHUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE aJIKWIbHBIX PpaJUuKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XMMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrnocoObl MoxydeHus u
MIPUMEHEHUE apOMAaTUYECKHUX YIIIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHbIE ra3sl. HegTh 1 €€ nmpoucxoxaeHue.
KamMeHHbIi yroiab U IpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMHUHT, MHPOIH3.
[TpoykThl nepepaboTKH HEPTHU, UX TPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX/Y Pa3IMUHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaAJIOrCHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMElIeHUs TaJoreHa Ha TUIPOKCOTPYIly, HUTPOrpyNmy, IUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpOU3BOJHBIE BOJHOIO U CIUPTOBOTO
pactBopa mi€noyu. B3auMopencTBUE NUrajJOr€HAJIKaHOB C MarHUEM U I[UHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIUHEHHUSAX. Hcnonp3oBanue
rajoOreHIPOU3BOAHBIX YTJIEBOJIOPOJIOB B OBITYy, TEXHHUKE U TMpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
u3ydeHue (GU3HUYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTD), KAaU€CTBEHHBIX
peakumii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOeciBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHUA4HBIM pacTBOpoM okcuma cepebpa(l)), kauecTBeHHOEe OOHapy>KEHHE
yriiepoja v BOAOPOJa B OPraHMYECKUX BEUIECTBAX, MOJYUEHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyIieHHE C¢ KoJuiekiusiMu «Hedtb» u «Yromby, ¢ odpasinamu
IlacTMacc, KaydyykKOB M PE€3HMHbI, MOJEIUPOBAHHE MOJEKYJI YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucinopoaconepxanue opranniecKkue coeAuHeHH.

[IpenenbHble OoaHOATOMHBIE CHUPTHL. CTpoeHue MoJekyn (Ha mpumepe
METaHoJIa W 3TaHoina). ['oMonorumueckuit psan, obOmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccuukanusa. Dusznueckue CBOICTBA  MpPeAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUMHU 3aMEIICHUs, JIeTUpaTalyd, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU U  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiivs Ha OJHOATOMHBIE CIUPTHL. [[eficTBUE 3TaHOIa U MEeTaHOJa
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUss U TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepusi. OcodeHHOCTH (HU3HUECKUX H
XUMHUYECKUX CBONCTB.

MHOroatoMHbi€ CHOUPTHI — ATUICHIVIMKONbL W riaulepuH. dusuueckue u
XUMUYECKHE CBOMCTBA: PEaKLUU 3aMEILIEHUs, B3aUMOIECTBUE C OPTraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMU, KAYECTBEHHAs peaKkilisi HA MHOIOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HyKiIeo(GUIbHOTO 3aMeleHus. JlelicTBre Ha
opranu3M yenoBeka. CriocoObl MOy4eHUs! U NPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHUE TUAPOKCOTPYIIIbI H
O0eH301pHOTO snapa. Pusznueckue cpoilicTBa (peHosia. OCOOEHHOCTH XMMHUYECKUX



cBOiCTB (eHona. KadectBennbie peakuuu Ha (eHod. TokcuuyHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanpaeruanas cmMoa.

KapOoHunbHbIE COETUHEHUS — AJIBICTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl aabJIerujoB U KETOHOB, o0uIas
dbopmyna, uzoMepuss U HOMeHKIartypa. Du3MYECKHEe CBOWCTBA AallbJIETU]IOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJIETUJIOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxucneHue anpJeru/ioB, KAaueCTBEHHBbIC peakluu Ha anbaeruipl. CrnocoOsl
MOJTyYEHHUsI ¥ MPUMEHEHHUE allbJIETUIOB U KETOHOB.

OIHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius ATepudUKallid, PEaKIUH C Y4YacTHEeM YIJICBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWMCTB MypaBbHUHOM KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHOrooo6pasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMpPEICIbHBIX W APOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBurenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MaJbMUTUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JuHoNen08as KUCIOoThl. COCOOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxupie 3¢upsl. ['omonorudeckuit psia, obmas dopmyna, HU30MEpHUs |
HOMEHKJIaTypa. @u3nueckue M XUMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOM Cpele.

Kupsl. Ctpoenue, GpU3NUEeCKUe U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1ennoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBpbIa KaK COJTM BBICIITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE JICHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogoB (MOHO-, TU-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Ou3nUecKre CBOMCTBA M HAXOXJCHHE B IpHpoje. DPOoTOCHHTES.
XUMHUYECKHE CBOMCTBA IJTFOKO3bI: PEAKIIUH C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
IPYyIIN, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMmeHeHUe TIIIOKO3bI, €&
3HAUYCHHUE B KU3ZHEACATEILHOCTU OpraHu3mMa. /ucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBiaMBarolye 1 HEBOCCTAHABIMBAIOLIME Aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1neinono3a. CTpoeHne MakKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
nenoso3bl.  duznyeckre CBOWCTBA KpaxMmajia M IEJUTI0N03bl. XHUMHYECKUE
CBOMCTBa Kpaxmajia: THAPOJU3, KAa4eCTBEHHAsh peakius ¢ UOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJU3, MOdydeHrue 3(upoB nemwtono3sl. [loHsrre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MpPEBpallCHUIN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE JTUJIOBOI'O CIIMPTA B ajbJIETUJl HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHUPTA JUXPOMATOM Kalidsl (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlibl (C TUIPOKCHUIOM
muammuHcepeopa(l) u runpoxcugom meau(ll)), peakius rimiepruHa ¢ TMAPOKCHIOM
meau(ll), xuMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJCHCTBUE
pactBopa rioko3sl ¢ ruapokcuom Meau(ll), B3aumoaecTBue kpaxmana ¢ HOA0M,
pelIeHrue SKCIEePUMEHTANBHBIX 3a7ady 1o TemaM «CoupTel U (DEHOJBIY,
«Kap6oHoBbIe KUCITOTHI. CIOXKHBIC (DHPBD».

A3o0TcoAep:Kale OPraHnyecKre cCoeINHEeHN .

AMHHBI — OpraHMYecKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMUHOB:
anudaTuyeckue M apoOMAaTHYECKUE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJiekyl, obmasi GpopMmymna, U30oMepusi, HOMEHKIATypa U (U3UYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBAa anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKWJIMPOBAHUE, B3aUMOJCICTBUE NEPBUYHBIX AMUHOB C a30THCTOM KHCIIOTOM.
Comnu anKuiIaMMOHUSL.

AHWINH — IPECTaBUTENIb aMUHOB apOMaTHYeCKOro psia. CTpoeHue aHWINHA.
B3anmHoe BiusiHUE Tpynm aToMOB B MoJieKyle aHuivHa. (OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBbIE peakii Ha aHWIMH. CrocoObl
MOJIYYeHHUs] M NpUMEHEeHHe anudarnueckux aMuHoB. [lonmydeHue aHwIMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMeHnknartypa u nzomepus. OTaenbHble TPEACTABUTENN O-
AMUHOKHCJIOT: TJIMIUH, anaHuH. @Ousnueckue CBOWCTBA aMUHOKHCIOT.
XUMHUYECKHE CBOWCTBA AaMHHOKHCJIOT Kak aM(OTEpHBIX  OpPTraHMYeCKHX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBA3M.
buonorudeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THUIPOJIU3 TIETITHJIOB.

benku kak mnpupoaHsie monumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUAPOJH3, ACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
pacTBOpeHUe OETKOB B BOJE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha O€JIKM, pelIeHHe HKCIEPUMEHTAIbHBIX 33jlad 1[0 TeMaM
«A30TCcoAepKallie OpraHuYecKre COeTMHEHUs» U «Pacrio3HaBaHue OpraHMuecKux
COCTUHEHUI.

BrbicokomoJieKkyJIsIpHbIE COeTMHEHMUS.

OCHOBHbBIE TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

[Tonumepubie wmatepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJI, MOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJimdTUICHTepedTanar). YTunusamnus u nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaibHbII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHBIN) U CUIIUKOHBI. Pe3nHa.

BosokHa: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYEHUs (Teduion, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJIUMEPHI, OMOpa3naraeMblie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyyKOB, pEIICHUE JKCIEpUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3agaun.

Haxoxxaenue MosiekyJsipHOd (OpMYJibl OpPraHUYECKOrO COCIWHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAX0KJACHUE MOJICKYJIIPHOU
(bopMyJIbl OPraHUYECKOT0 COeAMHEHUS 0 Macce (00BEMY) POAYKTOB CrOPAHMUS, TIO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOMYKTOB PEAKIIUU /WM HCXOIHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbl OPraHMYECKOrO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUs, ONpPEAeSICHUuEe 10U
BBIX0/1a MPOAYKTa PEAKIINHU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIIMWX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK MW TIOHSITHH, MPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEeOpusi, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHHe, HW3MEpEHue,
HKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHE.

dusnka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3UYECKME BEIWYWHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buosorusi: kierka, opraHus3M, J3KOcucTeMa, Ouochepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboToCcUHTE3, NbIXaHWE, OETKHU, YTIEBOIBI, XUPHI, HYKICUHOBBIC KHUCIOTHI,
(dbepMEeHTHI.



['eorpadus: mone3Hbie UCKOMIaeMble, TOILTUBO.
TexHOonorus: NHUILEBbIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPENICTBA, MATEPUATIBI U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUU anemMeHT. M3oTonel. CTpoeHue
3JIEKTPOHHBIX 00OJOYEK aTOMOB, KBAaHTOBbIC UHCIA. DHEPreTHUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kimaccudukamus XuMruieckux 3JeMeHTOoB (S-, p-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB TI0O AaTOMHBIM — OpPOHTAISIM.
DONeKTpOoHHbIE KOH(UTYypallUh aTOMOB 3JIEMEHTOB NEPBOr0—4€TBEPTOTO MEPUOOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(PUIYypalud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOTO 3akOHA M l[leproanyeckoil cUCTEMBbI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIIOKHBIX BEILIECTB O IPYIIIAM U IEpUOJaM. 3HaYE€HHUE IEPUOINIECKOTO
3akoHa JI.1. Menpaeneesa.

XuMHYECKasi CBSA3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JIMHA CBs3U. [[0IpHOCTh, HAPABIEHHOCTH U
HACBIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie cBa3u. BogopoaHasi CBs3b.
MeXMONEKyISIpHBIE B3aUMOAECHCTBHS.

BaJleHTHOCT, M BaJEHTHBIE BO3MOKHOCTHM aTOMOB. CBS3b 3IJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COETUHEHHM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JIMraH[bl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
IToHATHE O KOOPAWHALMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  THmb
KPUCTAINIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWMCTBA BEIIECTB.

[lonsatne o aucnepcHbIx cucremax. MctuHHbie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrHocoObl BBIpaXKEHUS KOHIEHTPALMH PAaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUsSI OTJIEJIbHBIX NIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Krnaccudukaius XuMHUECKUX PEaKIUii B HEOPTaHWYECKOW M OPraHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23pHEKTHl XUMUYECKUX PEaKIUu.
TepmoxuMUYeCKHe YpaBHEHUS.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3fiMyHbIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katains u KaTtalin3aTopsbl.

OOparuMble 1 HEOOpaTUMbIE peakiii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHus. DakTOpbl, BIUSIONIME HA TMOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YUaCTBYIOIIHUX B
peakumu. [Ipunoun Jle [latense.

Onektponutuyeckas aucconuarnusi. CuiibHble W claOble DJIEKTPOJIUTHI.
Crenenp auccounuannu. Cpena BOIOHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpasibHAs,
nienouHas. Bonopoansiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIIEHUS.
Okucnutenb M BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxnelmme OKUCIUTENM W BOCCTAaHOBUTENIU. MeToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
pa3lioKEeHHEe TEPOKCHUJA BOJOPOJAa B MPUCYTCTBUM KaTalIM3aTopa, MOJACIH
KPUCTANIMYECKUX PEHIETOK, MPOBE/IEHNE PEaKIii HOHHOTO0 OOMEeHa, OTpeieJICHUe
Cpelbl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3y4YCHUE BIMUSHUS Pa3TUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIUM U TMOJO0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxenne HemetauioB B [lepuoandeckom cucremMe XuMHUIECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOCHUsI MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJIOB. AJIJIOTPOIUSI HEMETAJUIOB (Ha mpuUMepe KUCIopoaa, cepol, hochopa u
yIJIepoJia).

Bonopoa. Ilonyudenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJlJlaMU U HEMeTaJlJlaMy, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ uyipubl. TOmIMBHbBIC
AJIEMEHTHI.

["anorensl. HaxoxaeHue B Mpupoje, CMOCOOBI MOMydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeume KUCI0pOACOAEPKALINE
COENIMHEHUS TaloreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOTYyYECHHUS
rajioreHoB. [[puMeHeHne TaJIoreHOB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJYyYEHUS
Kuciopoaa. Ou3nueckue U XUMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoJa U
030Ha. OKCHUABI U IEPOKCHUIBI.



Cepa. Haxoxzaenume B TpHpoAe, CIOCOOBI TONYYCHHS, (PU3MUECKHE W
xumuuyeckue cBoictBa. CepoBomgopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepbi(V1). CepHucras v cepHasi KUCTOTBI U UX cojii. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIOTHL. [IpuMeHeHue cepbl U €€ COeTMHEHN.

Azor. Haxoxnenwme B mpupoae, CHocoObl MOMy4YeHHs, (QHU3UYECKHEe U
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUbl. OKCHABI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHHUS.

®ochop. Haxoxnenue B mpupoje, crnocoObl MONydYeHUs, (PU3NUEecKue u
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunsl dochopa, ocdopnas
kucinota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuit. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXIAeHUE B HOpuUpojae. AJUIOTPOINHBIE  MOIU(DUKAIUY.
®dusznyeckue W XHUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(lV), yronpHas kucinora u eé€
colii. AKTUBHPOBAHHBIN Yroiyb, ancopOuus. Dyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpruMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YTIJIEPOAOM, U €ro
COECIMHEHU.

Kpemuuii. HaxoxaeHue B mpupojne, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xuMuueckue cpoiictBa. Oxcun kpeMuusi(1V), kpeMHHEBas KHUCIOTA, CUIIMKATHI.
[IpuMeHneHue kpeMHUs U ero coeqnHeHui. CTeks0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne metaimioB B Ilepuoanueckon cUCTEME XUMUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHEe MEeTa/ioB B OBITY M TEXHHKE.
CruiaBbl METAJLIOB.

DNEKTPOXUMHUYECKUM  PsJl  HampspkeHud  MeTtamioB.  OOmue  crnocoOsbl
NOJIyYeHUS METaJJIOB: TUIPOMETAILITYPrus, MUPOMETAILUTYPIHs,
anekTpoMeramutyprus. [lonsatue o koppo3uum MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Oo6mas xapakrtepuctuka MmeTawioB |A-rpynnsl [lepuonnueckoit CUCTEMBI
XUMHUYECKUX 3eMeHToB. Hatpuil u kanuii: noixyyenue, puznyeckre u XUMUYECKUe
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAMHEHUH.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ilepuoanyeckoit cucteMsl
XUMHUYECKUX DBJEMEHTOB. MarHuidi W KajabUui: Tmody4yeHue, (QU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTy4YeHue, (PU3NYECKUe U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. Am@OoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmass xapakTepucTuka MeTauioB 1o0o4HbIX moarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKUX AJIIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. OKCuapl u
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u guxpomatsl, HX
OKHUCIUTENbHbIE CBOWCTBA. [loyueHre u npuMeHeHue xpoma.

@u3nyeckue M XHMUYECKHE CBOMCTBA MapraHua M €ro COEAUHECHUMU.
Baxneitmue coenunenns wMapranua(ll), wmapranama(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranaT kaausi, ero OKUCIUTENIbHBIE CBOMCTBA.

dusnyuecKkre U XUMHUYECKUE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCusbl,
rugpokcuasl u conu xkeneza(ll) u xeneza(lll). [lonydyenue u npumeHeHue xenesa u
€ro CILIaBOB.

du3nyuecKrne U XUMUYECKHE CBOMCTBA MeU U €€ coeanHeHui. [lonyuenue n
MPUMEHEHHUE MEJIU U €€ COeTUHCHUM.

[Muuk: monydyeHue, (U3HMUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/Ia U TUJIPOKCHJIA IINHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenune
LMHKA U €r0 COCITNHECHUM.

OKCIEpUMEHTAIBbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
U3yueHue oOpaslloB HEMETAIIOB, TOpeHue cephl, Pocdopa, xeie3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aMMOICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOYXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
nieioueid, Ka4eCTBEHHBIC PEaKIIMi Ha HEOPraHMYECKHUE aHUOHBI, KATHOH BOJ0OPO/ia
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THAPOKCUIOB ATIOMUHUS M I[MHKA C
pacTBOpaMH KHCIJIOT M IIEJIOYEH, PEIICHUE IKCIEPUMEHTAIbHbBIX 3a/1ad M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHUS U 5KU3Hb.

Ponp xuMuu B o0ecrieueHuu yCTOMYMBOTO pa3BUTHS uelioBeuecTBa. [lonsaTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAyYHOTr0 uccieaoBanusa. Hayuneie
MPUHITUIIBI OPTraHU3aIMi XUMUYECKOTO MPOU3BOJICTBA. [IpOMBINIIEHHBIE CTIOCOOBI
MOJTyYeHHUs] BAXXHEUIIIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoua). [IpombllieHHbIE CIOCOOBI MOTYYEHUsI METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIIEH Cpeibl U ero nmociaeacTBUs. Posib Xumuu B
o0ecreueHnn YHEPreTUYECKOi 0€30MacHOCTH.

XuMusi ¥ 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XuMusl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBkU. Poiib xuMuu B
o0ecrieueHnH MHIEeBOI 0€30MacHOCTH.



Kocmernueckue u mnapgromepHsle cpeactBa. beitoBas xumus. Ilpasuna
0€30MacHOro UCII0JIb30BaHUS MIPENnapaToB ObITOBON XMMUU B IIOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENbCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuasbl (LEMEHT,
0eTOH).

XuMust B CEIbCKOM X03siicTBe. OpraHn4ecKrue U MUHEPAIbHBIC YI0OpCHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepaMUKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTHH.

PacuétHrle 3agaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00bEMY OJJHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl
(06BEMa, KoMUecTBa BEIIECTBA) MPOYKTOB PEAKIIMU, €CIIN OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTa PEaKIMK, €CIU OJTHO
M3 BEIIECTB [JAaHO B BHJE pPAacTBOpa C ONPEOCIEHHOW MAacCOBOM HOJIEM
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM U MOJISIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBope, JOJIA BBIXOAA MPOLYKTA PEAKLIUN OT TEOPETUYECKHA BO3MOXKHOTO.

MexrpeaMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIECTBIAECTCS 4€pe3 UCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATUNA, TPUHATHIX B OTAEIbHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO011e eCTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiacCUu(UKalus, MepuoJIUIHOCTh, HAOII0IEHUE,
WU3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMMUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DHEPI€TUYECKUN YPOBEHb, BELIECTBO,
TENO, 00BbEM, arperaTHoe COCTOSIHME BELIECTBa, WJCAJIbHBIM ras, (u3nueckue
BEJINYMHBI, €EAUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadosIu3M, Makpo- U
MUKPO3JIEMEHTHI, OETKU, XKHUPbI, YIJIEBObl, HYKICUHOBBIE KUCIOTHI, (DepMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U IIOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
PECYPCBL.

TexHOoJIOrus: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepHralibl, CEIbCKOXO3IUCTBEHHOE NPOU3BOJCTBO, NMHUIIEBAs INPOMBIIIJIEHHOCTb,
dapmaneBTUUeCKas IIPOMBILIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
MpENnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUajoB, 3JIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
obmiero 00Opa3oBaHMS BBIACJICHBI CIEAYIOIIME COCTABIISIOIINE: OCO3HAHHE
OOyYalOMIMMHUCS POCCHUHCKON TpaKJAaHCKOW MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH U CAMOOTIPECIICHUIO; HATMIHE MOTHUBAILIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIeCTBE TMpaBUIaMHd M HOpPMAamMH TIOBEJEHUS; HaJIHIne
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LEIN U CTPOUTH
YKU3HEHHbIC TUTaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OTBITA TO3HABATEILHOW U TPAKTUYECKON EATEIBHOCTH
o0yuaromxcs B MpoLecce pealn3anui 00pa3oBaTeIbHON AESITENbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIHLHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MPOIECce peanu3anuu o0pa3oBaTeIbHON AESATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIOUUMHUCS CBOMX KOHCTHUTYLHMOHHBIX MPaB U 00s13aHHOCTEHH,
YBO)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEJICTAaBICHUS O CONMAIbHBIX HOpMAax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM ACSITENTFHOCTH MPHU CO3aHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUH XUMUYECKUX
OKCMIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM MPUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONIICHUS K MCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEYECTBCHHON XUMUU;

yBOXEHHUS K TPOIECCY TBOpPUYECTBA B 00JACTH TEOPHUH W TMPAKTUYECKOTO
NPUJIOKEHUSI XHMHH, OCO3HAHHMsI TOTrO, 4YTO JaHHbIE HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJICHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPyJa YYEHBIX U IPAKTHKOB,

MHTEpeca 1 MO3HABATEIHHBIX MOTHBOB B MOJIYY€HUH U TIOCIEIYIOIEM aHATN3e
uHGOpPMAITUH O IEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUMU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUs, ’TUYECKOTO IIOBEICHHS];

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKH CBOUX TOBApHILEH C
NO3ULMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMtoIeHUs1 TpaBuia 0€30MacHOro oOpalieHus C BEllecTBaMU B OBITY,
IIOBCETHEBHOM KU3HHU, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUAYAIbHOTO M  KOJJIEKTHUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HU JIOJEH;

OCO3HAHMS TOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOIICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTEIbCKON
NEeSTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUYECKOM M  JOpyrux BUAax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTepeca K MPaKTHUECKOMY HM3YUYEHHIO MPOQPECcCHil pa3iInyHOToO poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI [0 XUMUMY;

YBaXEHUS K TPYNY, JIIOASIM TPYAa U pe3yJibTaTaM TPYA0BOMU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyaymieil mpodeccun u peanu3arii COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHUH, UHTEPECOB U
notpedHOCTEH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOUHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

NOHMMaHHUs TJI00aJbHOrO XapakTepa SKOJOTMYECKHX IMpoOJieM, BIMSHUSA
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE PUPOAHON U COLIMAIIBHON CPEJIbl;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJNIb30BAHUS JOCTHKEHUNW XUMHH JUIS
pELIeHHs] BOIPOCOB PALIMOHATIBHOIO MPUPOIOIOIb30BAHUS;



AKTUBHOIO HENPUATUS JCWCTBHM, TMPHUHOCIIIMX BpPEH OKPYXKaArOIIEH
MPUPOJHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJAroNmpHUATHBIE IKOJOTHUYECKHUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJIECHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIIbHOW, KOMMYHHKATHUBHOW M COIUAIBHOU
MpaKkTHKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HJIEOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
1 00IIIECTBEHHOMN MPAKTHKH;

MOHUMAaHMUS CHeMUUKA XUMHH Kak HayKd, OCO3HaHUA e€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
npeACTaBlIeHUs] 00 OKPYKalollleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWH TMPOoOJieM COXpaHEHUs
MIPUPOHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IUBUJIM3ALHAN: B €€ TYMaHHUCTUYECKON HAITPABICHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3pl MaTepHAIbHOM KyJbTYpbl, B pELIEHUU IJIOOANbHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DYHEPIreTUUECKOW, MUIIEBON U
HKOJIOTUUECKON 0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBLI, OOCCIICUCHUH YCIOBUMI
YCIEUTHOTO TPY/1a U SKOJOTUUECKU KOM(POPTHOM KUZHHU KAXKOTO UJIeHa 00IIECTBa;

€CTECTBCHHO-HAYYHOM TPAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyyaeMble 3HAHUS JIJIS aHAJu3a U OOBSICHCHHS SBIICHHM OKPY’KAIOIIETO0 MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBaHHBIE 3aKIIIOUCHHS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TOJIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHMHUYECKHE 3HAHUS A
penieHus mpo0eM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEILCKOMN NEATEILHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0o0Opa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Ja B pa3au4HbIX chepax nmpodeccruoHaIbHOMI
JESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI



MeranpeMeTHbIE pe3yabTaThl OCBOCHHS IPOrPAMMBI IO XUMHHM Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAUMMBIE IS bopMHpOBaHUA  MHPOBO33PEHHS]  OOYy4YarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB IMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SBICHUE,
IPOLECC, CUCTEMA, HAyUHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUe);

yYHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATILHOM KOMITETECHITH 00YJarOIIHXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHUS B MIO3HABATEIBHOW U COIMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

1) 0a30Bble JJOrHYecKue JAeicTBUSI:

CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmNpeAcisaTh LEJIH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh TPH OCBOCHUM 3HAHUN TPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIA KjIacCU(PUKAIIMU BEIICCTB H
XUMUYECKUX PEAKIIUH;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKUE PACCYXKJECHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPHBACMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATh MOJICIBLHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) AJIEMEHTa, XUuMHU4YecKas (popMyra, ypaBHCHUE XUMUYECKON peaKIuu
— MpU pelieHuHd Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJEJIbHBIC MPEICTABICHUS JJI BBIABICHHS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BELIECTB U XUMHUUECKHUX PEAKLIHH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJOB HAYYHOI'O IMO3HAHMUS BEIIECTB U XUMHUYECKUX
peaKuunii;

(GopMyIUpOBATh LEIH U 3a/1a4H UCCIIEA0BaHNUs, UCTIOIb30BaTh MOCTaBICHHbBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KAauecTBE MHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSTENBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3yibTaT, (popMyIUpoBaTh
0000111€HHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITb 00OCHOBAHHBINA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HWCCIEAOBATENIbCKOM H  MPOEKTHOM
NESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB pEUICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAX UHPopManuu (Hay4dHO-
HOMYJISIpHAst JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIpaBOYHbIE IOcCOOus,
pecypcebl HTepHeTa), aHanmu3upoBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (QopM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GopMyIHMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON JJIS BBINIOJTHEHUS yYEeOHBIX 3ama4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IN4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHpopmalimu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAYYHBIN SA3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MEXNpeaMeTHble ((pU3NUYEeCKUe U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, (pOpMyJIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJHNYCCKUEC CPEACTBA HATTIAJHOCTH.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUA:



3aJaBaTh BOMPOCHI TI0 CYIIECTBY 00CYkK/IaeMOil TEMbI B X0/I€ TUAJIOTA U/WIH
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHTEJILHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIMOJIHEHUH
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
M3y4aeMBbIX BEIIECTB, peajnu3aiuy yaeOHOTO MPOoeKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yipTaraM NPOBEIEHHBIX HCCIECAOBAHMM MYTEM COIJIACOBAHMUS NO3UIUMK B
X0/1e 00CYXIeHUsI © 0OMEHA MHEHUSIMHU.

PerJIHTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHHZ

CaMOCTOSITENILHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NeATeNbHOCTh, Onpenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii alropuT™M JACHCTBUM MpuU
BBIMIOJJHEHUM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Hauboiee
3G (DEeKTUBHBIN C€rMOCO0 HMX peHieHus ¢ Y4YETOM TOJYyYEeHHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIATh CaMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE caMoOaHAlW3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI IO XUMUU HA YTIyOIEHHOM
YPOBHE Ha yPOBHE CpPEAHETO O0IIero o0pa3oBaHusl BKIIOYAIOT ClienupruaecKue s
y4eOHOTO MpeaMeTa « XUMHUs» Hay4YHbIC 3HAHHS, YMEHUS M CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, HHTEPIPETANH U TPEOOPA30BAHUIO 3HAHWM, BUIBI JIEATECILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMUHBIX YYEOHBIX
CUTYaIUsIX, a TAKXKE B PEATbHBIX KU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C XuMue. B
nporpaMme ITI0 XHMHH TIPEIMETHBIC pPE3yJbTaThl MPEJACTABICHBI IO TOJaM
U3YUCHHUS.

10 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEJACTABICHUI: O MECTe M 3HAYCHUHU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIECUYEHHH YCTONYHMBOTO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJIOTHUYECKOM, SHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JAHUM HOBBIX MATEPUAJIOB,



HOBBIX VCTOYHHKOB DHEPIuH, B o0ecrieueHnun palMOHAIBHOTO
IPUPOJIONOIL30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUSI M OOILEH KyJIbTYpbl
4eJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJIHOM CpEXE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIIUE MMOHATHS — XUMUYECKUI JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX oOpOuTalel, HWOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeleT, (QyHKIIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynisl (pa3BEpHYTbIE, COKpAIEHHBIE,
CKEJIETHbIE), WM30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJBI,
KHCIIOPOA- U a30TCOJAEpKAIlMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPHH, 3aKOHBI
(nepuonuueckuit 3akoH Jl. M. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] SHEPrMM NP XUMUYECKUX pEAKUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHUX SBJICHHI; IPEACTABICHUS O
MEXaHU3MaX XHMHUYECKHX PpEaKIHi, TEepMOAUHAMHUYECKHX U KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIyKTUBHBIA M Me30MepHbI 3 dexTri, opueHTantsl | u |l pona);
(dakTonoruyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
UCTIOJIb30BAaHUU BAXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOH
JeSITeIbHOCTH Y€JI0BEKa, OOLINX HAYYHBIX IPUHIIUIIAX XMMHUECKOT O IPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHH;

c(hOpMHUPOBAHHOCTH YMEHMIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIi COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHMYECKUX PEAKLIHUA M PACKPBIBATh UX CYLIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIHBIX ~ PEaKIUi  MOCPEJICTBOM  COCTABJICHHMS
AJIIEKTPOHHOTO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;



W3rOTABJIMBATh MOJIENIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS MIUIFOCTPALMH
UX XMMHUYECKOT'0 U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJICKHOCTh HM3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUI0 K OIpPEACIIEHHOMY
KJIacCcy/Tpynmne COEIWHEHHWH, [daBaTb WM Ha3BaHUSA IO CHUCTEMAaTHYECKON
Homenknatype (IUPAC) u mpuBOAWTH TpUBHAIbHBIE HA3BaHUS IS OTIEIBHBIX
MpeICTaBUTENIed OPraHMYEeCKUX BEIIECTB (ITUJIEH, alleTWICH, TOIYOJ, TJIMLEPHUH,
ATUJICHTJIUKONb, (EHOJ, (QopMallbAETUl, areTalbIACTHa, aleToOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAsS, NATbMUTHHOBAS KHCIIOTHI,
TJIMLWH, aJlaHuH, MajbTo3a, (PYKTO3a, aHWIMH, AUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

chOpMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAJIGHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

Cc(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bBytiepoBa ais o0bsICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3NUECKHE
U XMMHYECKHME CBOMCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCJIOT, O€NIKOB, yINIEBOJOB  (MOHO-, JHW- M  IOJHCAaXapHoB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHSIMU
COOTBETCTBYIOIIUX XHMHUYECKUX pEaKIUid C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyr;

c(hOpMHUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U T-CBSA3H), B3AUMHOI'O BIIMSHHAS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOIO
ChIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), COCOOBI €ro NepepadoTKU U MPAKTUIECKOE
IPUMEHEHUE POJYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BIIAJICHHUS] CHCTEMOI 3HAHUI O €CTECTBEHHO-HAYUYHBIX
METO/IaxX MO3HaHUS — HAOIIOICHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHHSI IPUMEHSTh OCHOBHBIE OIEPALlUU MBICIUTEIbHOM
NEATENbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0OILIEHWE, CHUCTEMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JIJIs1 U3YUYEHHUSI CBOMCTB BELIECTB U
XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTb YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTepUaIbHOrO0 EIUHCTBA MHUPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS MO0 OPTaHWYECKONW XUMUU JUIsl OOBSICHEHHUS U
MIPOTHO3UPOBAHUS ABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTb YMEHUM: TPOBOJAUTH PACUETHI IO XUMUUECKUM (hOopMyJiaM
U YPaBHEHUSIM XUMHUYECKUX PEAKIUil C UCIMOJb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcu€Thl MO HAXOXKJICHUIO XUMHYECKON (OpMyIbl
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJIAIM XMMHUUYECKUX BJIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIIM3UPOBATH U OLICHUBATH
C TO3UIUH  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHS  OBITOBOM |
MIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM € repepaboTKOM BEIIECTB,
WCII0JIb30BaTh MOJYYEHHbIE 3HAHUS JJIs IPUHSATHUS TPAMOTHBIX perieHui mpodieM
B CUTYallUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYEHHUE W U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKLIUU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad MO pACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUIl
Oe3omacHOro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh II€JIb HUCCIENOBAaHMS, TPEICTABIATH B pazIuyHOM (dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

coOJII0/IaTh MpaBuUiIa SKOJIOTMYECKH 11e71eCO00pa3HOTO MOBEJCHUS B OBITY U
TPYAOBOU JEATEIbHOCTH B ILIEJISIX COXPAHEHUS CBOETO 370POBbS, OKpYKaroUIeh
IIPUPOJHOM CpPelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JICMCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeAeIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1JIK;

aHAJIM3UPOBATH 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

chOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OPMAILIUK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOil nHpopmanuu, IHTEpHET U Jpyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUUYECKYI0 HH(POpMaIIHIo, TepepadaThiBaTh €€ U UCTOIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a/1a9ei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@ass M HeopraHuyeckas
XUMUSD» OTPaXKaIOT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO03HABAEMOCTH SIBIICHHN NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJi B OOECIEYECHUU YCTOWIUBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTHUYECKON U MHUIIEBOM
0€30MacHOCTHU, B PA3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHUM PAlMOHAJIBLHOIO MPUPOJAOIOIL30BaHUs, B
dbopMHpOBaHWK MHPOBO33PECHHSI W OOMmIed KyJIbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAral0IIMe NOHATHUS — XUMAYECKUAM AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI,
DJIGKTPOHHAs 00o00YKa aroma, S-, P-, d-aToMHBIE OpOWTANH, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TUOpUIM3als aTOMHBIX OpOUTaJeH, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPULIATENIBHOCTb, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBsi3b (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKasi, BOJIOPOJIHAs),
KPUCTAJUIMYECKasd PEIIETKa, XUMHYECKash pPEakuus, pacTBOpP, SICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLMALMS, CTENEeHb JAHCCOIMAIUU,
BOJOPOJIHBIN TIOKAa3aTelb, OKHUCIMUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMHUYECKON PEAKIMHU, CKOPOCTh XUMHUYECKON PEeAKIINU, XUMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUUYECKON TUCCOLUALNM, TMEPUOINYECCKUN
3akoH /(.. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALCHUS SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMUU, MUPOBO33PEHUYECCKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUSI IPUYUHHOCTU
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIllECTBA HAa ATOMHOM, HOHHO-MOJEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEAKUHUM, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XHMHYECKOM pPaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CHUCTeMax; (PaKTOJIOTHUECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U 0€30MaCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BCIIECTB B OBITY M TPAKTUYECKOW JESITEIIBHOCTH YEJIOBEKa, OOIMNX HAYYHBIX
MPUHIUIAX XUMUYECKOTO MTPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH: BBISIBJISATH XapaKTEPHbIC MPU3HAKU TIOHSTUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMUCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpAICHUN;



C(OPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMMUYECKYI0 CHUMBOJIUKY JJIs
coctaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMH XHMHUYECKHX  pEaKIui,
cucremarnueckyro HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHJ XMMUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAasA, METaJUINYeCKas, BOJOPOJAHAs), THUI KPHUCTALINYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c()OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT
BHUJIa XMMHYECKON CBSI3M W THUIA KPUCTAJUIMYECKOM PEMIETKH, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(UIIUPOBATH: HEOPTAHUUECKHUE BEIIECTBA
0 UX COCTABY, XUMUYECKUE PEAKIIMU MO PA3JIMYHBIM MPU3HAKaM (UHCIIy U COCTaBY
pearupyroumx BEUIECTB, TEIUIOBOMY 3(P(PEeKTy peaklnH, U3MEHEHHUIO CTEleHEen
OKHCIJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaju3zaropa U JApyTue);
CaMOCTOSITETILHO ~BBIOMpATh OCHOBAaHUA W KPUTEPUHM IS KJIACCH(PUKALMU
M3Y4YaeMbIX BEIECTB U XUMUYECKUX PEaKIIUii;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3akoHa /I.
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHUYECKMX DJJIEMEHTOB II€PBOrO—4ETBEPTOrO MEPUOIOB
[lepuonnueckoir  cucremsl  J.M.  MeHngeneeBa,  UCNOJb3ys  MOHSTHUA
«IHEPreTUYEeCKHe YPOBHM», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE U BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
CoeMHEHUN 1o mnepuogaM u rpynnaMm Ilepuommueckon cucremsr /[l M.
MeHieneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS MX
AIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh  YMEHHMIA: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE  CBOMCTBA  BEHIECTB  pA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

c(OPMUPOBAHHOCTb YMEHHUS PACKpPbIBaTh CYHIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
TUX pPEAKIUH; peakiuil MOHHOTO OOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHUW;  pEaKUMM  TUAPOIU3d;  PEaKIUil
KOMILIEKCO0Opa3oBaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB IMHKA U aTFOMUHUA);



chOpMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX pEaKUUi C YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTM XHUMHYECKOW pEeaKIMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(aKTOpOB, a TAKXKE XapaKTEP CMEILIECHUSI XUMUUYECKOTO PaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunumn Jle [llarense);

chOpMHUPOBAHHOCTh yYMEHHUSI XapaKTEPHU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble TPUHLMIBI XUMHUYECKUX IPOU3BOJICTB; I1€J€CO00pa3HOCTh
MPUMEHEHUS! HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIEHUS PUCK-TI0NIb3a;

chOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUSA SBJICHUM NpPUPOAbl — HAONMIOJIEHHe, H3MEpPEeHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUSI IPUMEHSThH 3TU 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHHUW, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHHUM C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO MOHUMAaHUS MAaTEPUATBLHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MacCOBasi IOJISI BEIIECTBA B PACTBOPE» U «MOJSIPHASA KOHLICHTPALUS»;
Macchl BellecTBa WK 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIIOBOTO 3ddekTa
peaKkuu; 3Ha4eHUs1 BOJOPOJHOTO MOKa3aTelsl pacTBOPOB KHUCJIOT U IIEJIOYEH C
U3BECTHOW CTEMEHBIO AMCCOLMANMM;, Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
MPOAYKTa PEAKLUH, €CIM OJHO M3 MCXOJHBIX BEUIECTB JTAHO B BUJAE PacTBOpPA C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT mpUMecCH ); TOJIM BhIXOJIa TPOJIYKTa peaKkuu; 00BEMHBIX OTHOLIEHUM Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO TUIAHUPOBATH W MPOBOAWTH
XUMUYECKUH  JKCHEepuMEeHT  (IpPOBEIEHHE  peakiuid  MOHHOTO  OOMeHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTAaBa HEOPTaHWYECKHUX BEIIECTB, ONpE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, HM3yYCHUE BIUSHUS
pa3IUyHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakinH, pelieHue
SKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertamne» u  «Hemeramis») ¢
COOJTI0O/IEHEM TIpaBuJI 6€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
obopynoBanueM, GopMYyJIMPOBATH 1IEJIb UCCIICIOBAHUS, TIPEACTABIATh B PA3IMUHON
dbopme pe3ynbTaThl AKCIOEPUMEHTA, AaHAJU3UPOBaTh M  OLEHHMBATh  HUX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh IMPaBHUIIa TI0JIb30BAHUS XUMUYECKOM
nocyol ¥ JabopaTopHbIM 00OpyAOBaHWEM, OOpalleHHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIEJIeCO00pa3HOTr0 TIOBEACHHS B OBITY W TPYIOBOMH
JEATEIBHOCTH B LIEJSAX COXPAHEHUsSI CBOErO 3J0POBbs, OKPYKAIOIIECH MPUPOIHOU
Cpelbl W JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBHS HA >KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [1JIK;

c(hOPMUPOBAHHOCTh YMEHUMN: OCYILECTBIATh IIEJICHANPABICHHBIA TMOUCK
XUMHYCCKOH HH(POpMAIMK B pa3IMYHBIX UCTOYHUKAX (HaydyHas U yaeOHO-HaydHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopMmanun, MHTepHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUYECKYIO HH(GOPMAIIUIO, IepepadaThiBaTh €€ U UCIOIh30BaTh B
COOTBETCTBUH C IMOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pasznen 1. TeopeTuqecmle OCHOBBI opralmqeucoifl XUMHUH

[IpenmeT oprannueckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAaHMYECKUX coequHeHni A. M. 8
byrtneposa
Hroro 1o pasueny 8

Paznen 2. Yraesoaopoanst

[IpenenbHBIC YTIIEBOIOPOIBI — ATKAHBI,

2.1 5
[IUKIIOATKAHBI

99 HenpenenbHble yriaeBoJOPO/Ibl: aJIKEHBI, 14
' QJIKaIUCHBI, aJTKMHBI

2.3 ApomaTtuyeckue yrieBoaopoabl (ApeHb) 8

94 [TpupoaHbIe UCTOYHHUKH YTIEBOIOPOIOB U UX 4
' nepepaboTKa

2.5 lNanoreHnpou3BoAHbBIE YTIEBOJOPOAOB 4
Htoro mo pazneny 35

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1 Cnuptsl. ®enon 11

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchl

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

bu6mmorexa [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bubmuoreka [{OK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edso00.ru/d69df650

bubmuoreka [{OK
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

KapOonunbpHbIE COSMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIE KHCTOTHL. ClI0KHBIS 21 1 bubmorexa [IOK

https://m.edsoo.ru/d69df650

3¢upsl. XKupsl
bubmnoreka LJOK

3.3 VYrneBoibl 9 1 https://m.edso0o.ru/d69df650

Hroro no pazneny 41

Pa3nes 4. A3oTcoaepikaniue OpraHu4ecKue coeJHHeHHs

bubmnoreka LJOK

4.1 AMUHBI. AMUHOKHCIOTHL. beiku 12 1 2 httos://m.edsoo.ru/d69df650

Hroro no pazneny 12

Paspnen 5. BeicoKoOMOJIeKY ASIpHbIE COCIHHEHUS

bu6mmoreka [IOK

5.1 B 6 1
PICOROMOTICIIHPHBIE COCAMHCHIA https://m.edsoo.ru/d69df650

Utoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


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

11 KUIACC

Kouun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3ieioB H TeEM nugpoBbie
Ne ni/m P Konrpoibubsie IIpakTHyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3aKoH
bu6mmorexa [IOK
1.1 u [lepuonnueckas cucTeMa XMUMHUIECKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB 1. . MenaeneeBa
Crpoenue BemecTBa. MHOrooOpasue bubmmoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [JOK
1. X 1 1
3 MIMHTACCIHE peaiiii o 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumus
bu6nuoreka [JOK
2.1 H 1 1
eMeTAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 23 1 2
CTaIEt https://m.edso0.ru/2dd57f24
Hroro no pazaeny 54
Pa3znea 3. Xumus u :XKu3Hb
31 MeTtonp! TO3HAHUS B XUMHH. XUMHUS U 9 bu6mmorexa [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24

HWroro no pazneny 9


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

OBIIEE KOJIJMYECTBO YACOB I10

[TPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

[Ipenmer u 3HaueHue
OPraHN4YeCKON XUMHH,
MPEACTABICHUE O
MHOT000pa3u OPraHuYeCcKuX
COCIMHEHUI

DJIEeKTPOHHOE CTPOCHHE aToMa
yriiepoia (OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS).
BaneHTHBIE BO3MOXHOCTH
aToMa yriepoja

Xumudeckas CBsI3b B
OPTraHUYECKUX COCTUHECHUSX.
MexaHu3Mbl 00pa3oBaHUS
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBsI3€i

Teopust ctpoeHus
OpPraHMYECKUX COCAUHEHUN A.
M. byrtneposa

Buner uzomepun:
CTpYKTypHas,
IIPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTH B

Koan4yecTBo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIeKTpPOHHbIe N (poBbIe
o0pa3oBaTe/ibHbIE PeCypChl

but6mmoreka [IOK
https://m.edso00.ru/3686e6f5

but6mmoreka [JOK
https://m.edsoo.ru/0Oce6fd4c

but6mmoreka [IOK
https://m.edso00.ru/8d39f5c8

bubmuorexa [JOK
https://m.edsoo.ru/9e595ch8

bubmuorexa [JOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

MOJICKYJIaX OpPTaHUYECKUX
COCIMHEHUN

IIpencraBnenue o
KJIaCCU(PUKALINH U
CUCTeMaTH4yecKas
nomenkiarypa (IUPAC)
OpraHUYECKUX BEUIECTB

Knaccudukanus peakuuii B
OPraHU4YeCKOM XUMHH

CucremMaruzamnus u
000011IeHHE 3HAHUI 110 TEME
AnKaHBI: TOMOJIOTHYSCKHI
psn, obmas hopmyna,
HOMEHKJIATypa U U30Mepus,
INEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

dusnyeckre ¥ XUMHUIECKHE
CBOMCTBA aJIKaHOB

Haxoxnedue aikaHoB B
npupojie. CriocoOb! moTydeHUs
Y IPUMEHEHUE aJIKaHOB

[ukmoankaHbl: o0mas
(dhopMyITa, HOMEHKIIATypa U
n30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKIX
CBOWCTB, CITOCOOBI IMOJTyYEHUS
Y TIPUMCHCHHUE

bubnuorexa [JOK
https://m.edsoo.ru/c212dd21

bubnuorexa [JOK
https://m.edsoo.ru/ba5706aa

bu6numoreka [IOK
https://m.edsoo.ru/87a37cab

bu6nmoreka [IOK
https://m.edso0.ru/25a14636

but6mmoreka [IOK
https://m.edso0.ru/3137711c

bub6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

13

14

15

16

17

18

19

Pemenue pacu€THbix 3a1a4 Ha
OTIpe/ICIICHUE MOJICKYJIIPHOM
(hopMyJIBI OPraHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JIOJIIM
aTOMOB 3JICMCHTOB, BXOAAIIINX
B ero cocran. CucTeMaTu3anus
H 0000I11IeH1E 3HAHUI 10 TEME

AJIKEeHbI: TOMOJIOTUYECKUN
psa, obmas popmya,
HOMEHKJIATypa, 2JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE
MoJseKys1. CTpyKTypHas ¥ Iuc-
TPaHC-H30MEPHS AITKCHOB

DU3nYeCKUEe U XUMUYECKHE
CBOMCTBA ajnkeHOB. [IpaBuiio
MapkoBHHMKOBA

CriocoOsl mosTy4eHus u
MIPUMEHEHHE AJTIKEHOB

[IpakTuueckas pabora Ne 1 o
teme "[losyyenue sTuiieHa u
HU3y4YEeHHUE €ro CBOMCTB"

Pemenue pacuérHpix 3a1a4 Ha
OnpeAesieHuE MOJIEKYJIAPHOU
(hopMyJITBI OPraHNYECKOTO
BeIllECTBA

ATNKaIUeHbI: CONPSHKEHHBIE,
M30JIMPOBAHHBIE,
KYMYJIUPOBAHHBIE.

but6mmoreka [{OK
https://m.edsoo.ru/bf84d8eb

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

but6mmoreka [IOK
https://m.edso0.ru/21069ccd

but6mmoreka [IOK
https://m.edso0.ru/665dc058

bu6mmoreka [IOK
https://m.edsoo.ru/0941eed8

bubmuorexa [JOK
https://m.edsoo.ru/e9ea9921

bu6nunoreka [JOK
https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

Oco0EeHHOCTH AJIEKTPOHHOTO
CTPOCHUS

XUMUYECKUE CBOKCTBA
CONPSKEHHBIX TNEHOB

CriocoObl mosryueHust u
MIPUMEHEHHE ATKaJUCHOB
AJIKUHBI: TOMOJIOTHYECKHUI
psn, obmas hopmyna,
HOMEHKJIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pu3udeckue
CBOICTBa

XUMHUYECKHE CBOWCTBA
AIIKAHOB

KauecTBeHHBIE peaknyu Ha
TPOMHYIO CBSI3b

CriocoOblI mosryueHust u
MIPUMEHEHNE AJIKUHOB

Pemenue 3anay: pacy€rsl Mo
YPaBHEHUIO XUMHYECKON
peakiumn

CucreMaTuzamnus u
000011IeHHE 3HAHUHA T10 TEME

ApeHbl: TOMOJIOTUYECKUH A,
obmias popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE

bubnunoreka [IOK
https://m.edsoo.ru/e561253d

but6mmoreka [JOK
https://m.edsoo.ru/1aa81660

but6mmoreka [JOK
https://m.edsoo.ru/68b6ccéc

but6mmoreka [IOK
https://m.edso00.ru/23493a93

bub6mmoreka [IOK
https://m.edsoo.ru/7b1c48da

but6mmoreka [JOK
https://m.edsoo.ru/a6f9alea

but6mmoreka [IOK
https://m.edsoo.ru/5db8e526

bu6nunoreka [JOK
https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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

29

30

31

32

33

34

35

36

37

MOJIEKYJT O€H30J1a ¥ TOJyoJa,
uX (hU3MYECKHe CBOWCTBA

XHUMHYECKUE CBOUCTBA
ApPEHOB: PEAKIINU 3aMEIICHHS

XUMHYECKHE CBOMCTBA
apeHOB: pEAKIUU
MPUCOEIUHEHUS, OKHCIICHUE
rOMOJIOTrOB OeH30J1a

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€THpix 3a/1a4 Ha
onpeeieHuE MOJIEKYJIIPHON
(hopMyJITbI OPraHUYECKOTO
BeIleCTBa

CrniocoOsl mosty4eHus u
MIPUMEHEHHE apeHOB

I'eneTnyeckas CBS3b MEXKIY
Pa3ITUYHBIMH KJIaCCaMHU
YTJIEBOJIOPOIOB

Pacuértel mo ypaBHEHUIM
XUMHYECKHUX PEAKIUH.
CucremaTtuzanus U
0000IIICHIE 3HAHUM 110 TEME

[Ipuponnsriit ra3. IlomyTHeie
He(TsHbIE ra3bl

KaMenHbIi1 yroias u mpoayKThl
ero nepepadoTku

bubnunoreka [IOK
https://m.edsoo.ru/a44alae4

but6mmoreka [JOK
https://m.edsoo.ru/a44alaed

but6mmoreka [JOK
https://m.edsoo.ru/d5018a54

but6mmoreka [IOK
https://m.edsoo.ru/53461a2c

bub6mmoreka [IOK
https://m.edsoo.ru/6f717d09

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



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/69b3398b

38

39

40

41

42

43

44

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenne
MPOJIyKTOB MEPEPadOTKH
HeTH DKCKypCHs B
HoBokyiiObImeBckuit
HedrenepepadaThIBAIONIUI
3aBOJ

I'eneTnueckas CBSI3b MEXKIY
Pa3IMYHBIMH KJIacCaMu
YTJIEBOIOPOAOB
l"anorenonpoun3BoaHbIE
YTJIEBOJIOPOIOB: ANEKTPOHHOE
CTPOEHHUE; pEeaKINU
3aMEelIeHUs TaloreHa

JewcTBue menoyden Ha
raJIOTeHITPOU3BO/THBIC.
BzaunmonelicTBue
JUTAJIOTCHAIKAHOB C MarHUEM
M [TUHKOM

CucreMaTuzamnus u
0000111eHHE 3HAHUH 110
pazneny "YrneBonopoasr"
Kontponbnas paboTa mo Teme
"VYraesomopoas"

HpeI[GHLHBIe OAHOATOMHBIC
CIIMPTHI: TOMOJIOTHYECKUN pAan,
obmrast popmyna, cTpoeHHE
MOJICKYJI, H30MEPHS,
HOMEHKJIATypa,

but6mmoreka [{OK
https://m.edsoo.ru/21f9de78

but6mmoreka [IOK
https://m.edsoo.ru/82b4d759

but6mmoreka [IOK
https://m.edso0.ru/20e89f22

bubmuorexa [JOK
https://m.eds00.ru/95c9e298

bu6nunoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

49

50

51

52

53

Kkiaccudukanus, puznyeckne
CBOICTBa

XHUMHYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl mosryueHust u
MNPUMCHCHUC OAHOATOMHBIX
CIIUPTOB

[Ipocteie a¢upsi:
HOMEHKJIaTypa U U30Mepus,
0Cc00EHHOCTH (PU3MUECKUX U
XHUMHYECKHX CBOICTB

MHOroaToMHBIE CITUPTHI:
STUJICHIJIMKOJb U TIHULEPHH,
ux (pu3nYecKre U XuMHUIECKHe
CBOMCTBA

CriocoOsl mosty4eHus u
MPUMEHEHHE MHOTOaTOMHBIX
CIIMPTOB

DeHOII: CTPOEHUE MOJIEKYJIBI,
(bu3uvecKre CBONCTBRA.
TokcuunocTh peHona

XuMHudecKue cBOiCcTBa (heHoma

CrniocoOsl nosty4eHus u
npuMeHeHue (peromna
[IpaxTuyeckas padora Ne 2.
Pemrenune skcriepuMeHTaTBHBIX

bubnuorexa [JOK
https://m.edsoo.ru/26ee34fe

bu6nuoreka [IOK

https://m.edso0.ru/484100000000000

bu6numoreka [IOK
https://m.edsoo.ru/c2c788b2

bu6nmoreka [IOK
https://m.edsoo.ru/ee4d84aa

but6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bub6mmoreka [IOK
https://m.edsoo.ru/2ce726f8

bubmuorexa [JOK
https://m.edso0.ru/037ca5f9

bu6nunoreka [JOK
https://m.edsoo.ru/c77ddf4c

bubmuoreka [JOK
https://m.edsoo.ru/fd0Oced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
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

54

55

56

57

58

59

60

61

3aga4 no teme "CrnupThl U
(heHosr"

CucreMmaruszanus 1
000011IeHNE 3HAHUH 110 TEME

AnbJerupl 1 KETOHBI:
JIEKTPOHHOE CTPOEHUE
KapOOHMILHON TPYIIIBL;
TOMOJIOTHUECKHUE PSAbI, 001Iast
(bopmyna, uzoMepus u
HOMEHKJIaTypa

AnbIerusipl 1 KETOHBI:
¢bu3nveckne CBONCTBA,
PeaKIy MPUCOECTUHEHHUS

Peakmuu okucieHus u
Ka4uCCTBCHHBIC PCAKIITNN
aAJIbACTUI0OB 1 KETOHOB

CrniocoOsI mory4eHus
aNbJIETHIOB U KETOHOB

OAHOOCHOBHBIE NPE/IEIbHBIE
KapOOHOBBIE KHCJIOTHI,
0COOEHHOCTH CTPOCHUS UX
MOJIEKYJT

H3oMepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(hu3mvecKre CBONCTBA
XUMHUYECKUE CBOWCTBA
MpeAeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

bubnunoreka [IOK
https://m.edso0.ru/1810ch9b

bubnunoreka [IOK
https://m.edsoo.ru/b139beaa

bu6nuoreka [JOK
https://m.edso0.ru/c887425c

but6mmoreka [JOK
https://m.edsoo.ru/a393baa9

but6mmoreka [IOK
https://m.edsoo.ru/520d1c51

bub6mmoreka [IOK
https://m.edsoo.ru/fec0b113

bu6nunoreka [JOK
https://m.edso0.ru/700cc87b

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



https://m.edsoo.ru/1810cb9b
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

62

63

64

65

66

67

68

69

OcobeHHOCTH CBOUCTB
MYpPaBbUHON KHCIIOTHI.
MHoroo0Opasue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOWCTB:
HemnpeIeIbHbIX U
apoMaTHYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

IlonsTue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

CrniocoOsl mosty4eHus u
MIpUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHble 3upsbL:
TOMOJIOTHUECKHI psijI, 00Ias
dhopmyna, uzomepus u
HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKHUE
cBolicTBa 3(hupoB

Pemenue pacuérHbix 3a1a4: 1o
YPABHEHUIO XUMUYECKOU
peaKkinu, Ha OIpe/ielIeHHE
MOJIEKYJISIPHOM (hopMyITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas pa6ora No 3.
Pemrenne skciepUMeEHTAIBHBIX

but6mmoreka [{JOK
https://m.edsoo.ru/bb31be71

but6mmoreka [IOK
https://m.edso00.ru/83a08773

but6mmoreka [IOK
https://m.edso0.ru/0d162d9d

bub6mmoreka [IOK
https://m.edsoo.ru/7c065c9d

bu6nunoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6nunoreka [JOK
https://m.edsoo.ru/ad6b94b2

but6mmoreka [{OK
https://m.edso0.ru/486671fb



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
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

70

71

72

73

74

75

76

3amad o teme "KapOoHoBbIe
KUCIOTHI. CiioxHbIe 3Pupb"

XKupsr: crpoenue, pusnueckue

Y XMMUYECKHE CBOKCTBA
(runponus)

Oco0eHHOCTH CBOUCTB JKUPOB,
COJIEpIKalIUX OCTATKU
HeTpeAeTbHBIX KUPHBIX
KUCIOT. JKupsl B Ipupojie

Mp11a KaK COJU BBICIIMX
Kap6OHOBBIX KHUCJIOT, UX

morolee nerictaue. [loustue o

CUHTETUYECKUX MOIOIINX
cpeactBax (CMC) Berpeua ¢
TJIABHBIM TE€XHOJIOTOM
KOoCMeTHYeCKor Gpupmsr "
Becna" r. Camapa

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpTraHUYECKUX BEIIECTB
Pacuérel o ypaBHEHUsIM
XUMHYECKUX PEaKIui

CucreMarusanus u
000011eHNE 3HAHUN 10 TEME

OO6mras xapakTepucTuKa
YTIEBOJIOB U Kiaccuukarius
yTIEBOJIOB (MOHO-, IU- U
MOJIMCaxapu/bl)

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

bubnunoreka [IOK
https://m.edsoo0.ru/b0331922

bubmorexa [JOK
https://m.edso0.ru/3c566565

bu6mmoreka [IOK
https://m.edso00.ru/56790c96

bubnuoreka [JOK
https://m.edsoo.ru/f8eaf2eb

but6mmoreka [IOK
https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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Momnocaxapusl: Gpuznueckue
CBOICTBA U HAXOX/ICHUE B
pupoe

[IpuMeHeHue riroKo3sl, €€
3HAa4YCHUC B
KHU3HECSATEIIbHOCTH
opranusma

Jucaxapupl: caxaposa,
MaJIbT032a U JaKTO3a.
Haxoxnenue B npupone n
IIPUMEHEHHE AUCAXAPUI0B

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYJ, pU3nuecKue u
XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

[TonsaTne 06 NCKYyCCTBEHHBIX
BOJIOKHaX

Pemenne pacueTHBIX 33724 HA
onpeJieJIEHUe 10U BbIX0oa
MPOYKTa PEaKIUu OT
TEOPETUUECKH BO3MOYKHOTO
CucremMaruzaiuys u
0000111eHHE 3HAHUHT 110
pasneny

Kontponbnas paboTa mo Teme
"Kucnoponaconepxaniue
OpraHUYecKue coequHeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/b4bdda2d

bubnuorexa [JOK
https://m.edsoo.ru/5e61122d

bubnuorexa [JOK
https://m.edsoo.ru/eb0384e7

bubmorexa [JOK
https://m.edsoo.ru/72a04508

bu6nunoreka [JOK
https://m.eds00.ru/6216e766

bub6nmoreka [IOK
https://m.edsoo.ru/7fde47ef

but6mmoreka [{OK
https://m.edso0.ru/08d4364c

bubmuorexa [JOK
https://m.edso00.ru/42c6678e



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
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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AMWHBIL: KJTaccupUKaIms,
CTPOCHHE MOJIEKYJI, 001Iast
dbopmyna, uzomepus,
HOMEHKJIAaTypa U (pU3nIecKue
CBOMCTBA

XUMHYECKHE CBOUCTBA
anpaTHIECKUX aMUHOB

AHWINH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHMJIMHA

CriocoObl mosryueHust u
pUMEHEeHHEe an(aTHIECKUX
aMHHOB

AMUHOKHCIIOTHI:
HOMEHKJIaTypa 1 U30Mepus,
(u3nvecKkne CBONUCTBA.
OTZ[GJ'H)HI)IC npeaACTaBUTCIIN O-
AMHWHOKHUCJIOT

XHUMHYECKHE CBOMCTBA
AMUHOKHCJIIOT, UX
OHOJIOrHYeCcKOe 3HAUCHUE
amuHokuciior. Cuures u
TUIPOJIU3 TICTITH/IOB

benku xak npupoaHsie
MIOJTUMEPBI; CTPYKTYPHI OEIKOB

XUMHUYECKHAE CBOMCTBA OEIKOB

A3oTconepkalie
TeTePOIMKINYECKUE

but6mmoreka [IOK
https://m.edsoo.ru/efa7ebca

but6mmoreka [{JOK
https://m.edsoo.ru/1bc5cf80

bu6nunoreka [JOK
https://m.edsoo.ru/39cd21f1

bu6nuoreka [JOK
https://m.edsoo.ru/eal38763

but6mmoreka [JOK
https://m.edsoo.ru/d1773e80

but6mmoreka [IOK
https://m.edsoo.ru/77df705a

bubnuoreka [JOK
https://m.edso00.ru/429e9899

but6mmoreka [{OK
https://m.edso0.ru/6237306d

but6mmoreka [IOK
https://m.edsoo.ru/521d1431



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
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
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COCAMHEHUS. HYKJ'IeI/IHOBI)Ie
KHCJIOTBI: COCTaB, CTPOCHHUE U
Ouosioruyeckas POJIb

[IpakTuueckas pabora Ne 4.
Pemenue skcniepuMeHTATBHBIX
3aJ71a4 10 TEME
"A3zoTconepxaniue
OpraHuYecKue coequHeHus"

[IpakTuueckas pabora Ne 5.
Pemenue skcniepuMeHTATBHBIX
3aJ1a4 10 TEME
"Pacrio3HaBaHne
OpraHUYECKUX COCTUHEHUI"

KonTponbhas pabota no teme
"A3oTcoepKalne
OpraHUYeCKHUE COCTMHEHU"

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOIBI UX
CHHTE3a —IOJIMMEPU3AUs U
MOJIMKOHICHCAITHS

IInacTMaccel. YTunm3anus u
nepepaboTKa MmiIacTuka
TTocemienue 3aBoga
IJTACTUKOBEIX HU3IeaIul "
Aman"

DnacToMepbl: HaTypaJlbHbII

CUHTETUYECKHUE KayUyKH.
Pe3una

but6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

but6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bub6mmoreka [IOK
https://m.edsoo.ru/ce561bc?

bub6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

bubmuorexa [JOK
https://m.edso00.ru/82242e0f

bubnunoreka [JOK
https://m.edso00.ru/246103ec



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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BosiokHa: HatypanbHbIe,
HCKYCCTBEHHBIE,
cuHTetnyeckue. [lonumepst
CIELUAJIBbHOI0 Ha3HAYEHUS

[IpakTuueckas pabora Ne 6.
Pemenue skcnepuMeHTATBHBIX
3aJ1a4 10 TEME
"Pacrio3HaBaHHe IUIACTMAacC U
BOJIOKOH"

O06o0menue u
cucTeMaTH3alys U3y4eHHOTIO
MaTepuasa 1o TeMe
"BrIicokoMONEKyIIpHBIE
COEeIMHEHUS "

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

but6mmoreka [{JOK
https://m.edso00.ru/5963a601

but6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

but6mmoreka [JOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIACC

00pa3zyeMbIX UMH MPOCTHIX U

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nupposkIe
Tema ypoka Konrtpoabubie IIpakTtudeckue bp
n/n Bcero u3ydeHus: o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
Atom. CocTaB aTOMHBIX s1I€P. 1 bu6nuoreka [IOK
XUMUYECKUH 371eMEHT. M30TOmbI https://m.edso0.ru/59c112ee
CtpoeHue 371eKTPOHHBIX 000JI04eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBEIC UMCJIa https://m.edsoo.ru/b4d9fffa
Krnaccudukanus XuMHIecKux 1 bub6mmoreka [JOK
3JIEMEHTOB (S-, P-, d-, f-a;memeHTHI) https://m.edso0.ru/61294af9
Pacnipenenenue 3J1€KTpOHOB 110 1 bu6nuorexa [IOK
aTOMHBIM OpOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(MUTYpAIHH
aTOMOE BJICMGHTOBq; OZEOBHOM u 1 Bubamorexa [IOK
i https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
DNeKTpOHHBIE KOHPUTYpAITUK HOHOB. 1 bubmmorexa [JOK
DIIEKTPOOTPHULIATETBHOCTh https://m.edsoo.ru/a0764b24
[Iepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHToB J[. 1 1 bubmmorexa [JOK
T . https://m.eds00.ru/16957c01
Memnzeneesa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
bub6mmorexa [JOK
XUMUYECKHUX DJIEMEHTOB U 1

https://m.edsoo.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
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CJIOXHBIX BEIIECTB TI0 TPyIIaM H
eproIam

Cucremarusamnus 1 00001IeHNE
3HAHUH I10 TeME

Bunsl xumMndeckoiu CBSI3M.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOU CBSI3U. BonopoaHas
CBA3b. MEeXMOJIEKYJIISIpHBIE
B3aMMOJCHCTBHUSA

BasleHTHOCTB U BaJICHTHBIC
BO3MOXXHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOCHUEM

[IpencraBiaeHust 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BCHIGCTBEI MOJICKYJIAPHOTO U
HCMOJICKYJIIPHOI'O CTPOCHHUA. Turer
KPpUCTAJUINICCKUX PCUICTOK U
CBOICTBA BEIIECTB

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune 0 KOJIOUTHBIX
pacTBopax

HctrHHEBIE pacTBOPHI: HACHIILICHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

CriocoObl BbIpaXeHUsI KOHLIEHTPAIIIH
pacTBOpOB

bu6mmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [JOK
https://m.edsoo.ru/5a8072af

bu6mmoreka [IOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [IOK
https://m.edsoo.ru/8c66b12a

bu6mmoreka [IOK
https://m.edsoo.ru/el167635b

bu6mmoreka [IOK
https://m.edsoo.ru/da2c70e4

bu6morexa [JOK
https://m.edsoo.ru/e9ccdd8d

bubmuoreka [{OK
https://m.edso0.ru/328e653a



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/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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Pemrenne 3a1a4 ¢ MCOAL30BaHUEM
noHATHUH "MaccoBas J0JIA
pacTBOpEHHOrO BenecTa',
"MoJsipHasi KOHUEHTpaus'"

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHWYECKUX BEILECTB

Cucremaruzanus u 00001eHue
3HAHUI 110 TEME

KonTponbHas pabora no temam
"Crpoenue atoma. [leprognueckuii
3akoH u Ilepuoanueckas cucrema
XUMUYeCcKuX djiemeHnToB 1. Y.
Menneneena", "CtpoeHue BeliecTna.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHIecKux
peakIuil B HEOPraHU4EeCKON 1
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH

COXpPAaHCHUA U NIPEBPAIICHUA SHEPTHUU

IIpHU XUMHYCCKUX PCAKIUAX

TemnoBbie 3G EKTH XUMUYECKHX
peakuuii. Tepmoxumuyeckue
ypaBHEHMUSI

Brrunciienus o ypaBHEHHSIM
XUMHYECKUX PEAKLUI U
TEPMOXUMHYECKUM YPABHEHHUSIM

CKOpOoCTh XMMHMUYECKOH peakliuu, €€
3aBUCHUMOCTD OT Pa3JINYHBIX
¢akropoB. Katanus u kataau3aTopbl

bubmnoreka LIOK
https://m.edsoo.ru/785e0ab4

bu6mmorexa [JOK
https://m.edsoo.ru/bf9e108d

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

bu6mmoreka [IOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [JOK
https://m.edso0.ru/6335cdd?2

bu6mmorexa [JOK
https://m.edsoo.ru/d1db86da

bubmuoreka [{OK
https://m.edso0.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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['oMoreHHbIe U reTeporeHHbIE
peakuuu

[IpakTuyeckas padora Ne 1 o Teme
"BrusHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKOM peakuu"

OO6partumeble U HEOOpaTUMBbIE
peakuuu. XMMHU4YECKOE paBHOBECUE

[IpakTrueckas padora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (GaKTOpOB Ha
I10JIO)KEHNE XUMHUYECKOTO
paBHOBeCHS"

SHGKTPOJII/ITI/I‘IGCKBJI Jucconuanus.
CunbHbIE U c1a0bIe QJICKTPOJIUTHI.
Crernenb JUCCOoHaln

Honnoe mpoussenenne Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHsIii
nokazatenb (pH) pactBopa

I'mpaponus coneit. Peakiuu,
MIPOTEKAOIKE B PAaCTBOpax
JNEKTPOJIUTOB

[Ipaxtuyeckas padora Ne 3 o Teme
"XUMHYECKHE PeaKlui B pacTBOpax
3JEKTPOIUTOR"

OKHUCIUTEITHLHO-BOCCTAHOBUTEILHEIE
peakuuu. BaxxHeniye OKUCIUTENN U
BOCCTAaHOBUTEIN

Merton 31eKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OayaHca

bu6mmorexa [JOK
https://m.edsoo.ru/1facaldl

bu6mmoreka [IOK
https://m.edso00.ru/30952f9b

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [IOK
https://m.edsoo.ru/5f766bdf

bub6mmorexa [JOK
https://m.edso0.ru/3966ca89

bub6mmoreka [JOK
https://m.edsoo.ru/09d5a9bd

bubmuoreka [{OK
https://m.edsoo.ru/2e3daeb0

bu6mmoreka [IOK
https://m.edso00.ru/56226060

bu6mmorexa [JOK
https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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DJIEKTPOIIN3 PAaCTBOPOB U PaCILIaBOB
BEIIICCTB

Pemenne 3a/1av pa3JIMYHbIX TUIIOB

Pemenne 3a/1av pa3JIM4YHbIX TUIIOB

Cucremaruzamus 1 00001eHne
3HAaHUHU 110 TeMe " XUMHUYECKUE
peakuun"

KonTponbhas pabota no teme
"Xumudeckue peakuun"

[TonoxeHre HEMETaLJIOB B
[Tepronnueckoit cucreme
XUMUYECKUX djiemeHToB 1. Y.
MenzeneeBa u 0COOCHHOCTH
CTpOCHHS BX aTOMOB. Du3mueckue
CBOMCTBa HEMETAJIJIOB

Annotponusi HEMETaIoB (Ha
puMepe KUCIopoia, cepsl, hocdopa
U yTIeposa)

Bonopon: nmonmyuenue, puandeckue u
XUMHYECKHE CBOMCTBA. ['napuabl

["ayioreHsl: HAXOXKJIEHUE B PUPOJIE,
CHOCOOBI OMy4YeHUs!, PUINIECKUE U
XUMHUYECKHE CBOMCTBA

lNanorenoBonopoasl. Baxknenue
KHCJIOPOJICOACPIKAIITNE COCTUHEHUS
rajJloreHoOB

bu6morexa [JOK
https://m.edso0.ru/93fb97d2

bu6mmorexa [JOK
https://m.edsoo.ru/5a859d16

bubmnoreka LJOK
https://m.edsoo.ru/5afa265d

bubmnoreka LJOK
https://m.edsoo.ru/c161eb85

bu6mmorexa [JOK
https://m.edsoo.ru/a8a0a930

bu6mmoreka [JOK
https://m.edsoo.ru/8ca2dcad

bu6mmoreka [JOK
https://m.edsoo.ru/ef92c¢91c

bubmuoreka [{OK
https://m.edso0.ru/0aa8f613

bu6mmoreka [IOK
https://m.edsoo.ru/4e223795

bu6morexa [JOK
https://m.edsoo.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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JlaGopaTopHbIe ¥ TIPOMBIIIICHHBIS
CIOCOOBI MOJTYyYCHHUSI TaJIOTEHOB.
[IpuMmeHeHne rajJoreHoB U ux
COCJIMHEHHU

[IpakTuueckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
"T"astorensr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHbIE CIIOCOOBI
MOJTyYeHUS, PU3HIECKUC U
XUMHUYEcKHe cBorcTBa. O30H.
[IpumeHeHue KUCIO0pOia U 030HA

OKcHIbl ¥ IEPOKCHUIBI

Pemenne 3a/1av pa3JINYHbIX TUIIOB

Cepa: HaxOKI€HUE B IPUPOJIE,
CHocoObI OTy4YeHUs!, PUINIECKUE U
XUMUYECKHUE CBOKCTBA

CepoBoaopoi, cyabhusl

Kucnoponconepxamue cCoeJMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCIIOTBI

[Ipaktudeckast pabora Ne 5. Pemenue
HKCTIEPUMEHTANIBHBIX 3371a4 110 TeMe
"Cepa u €€ coenquneHus"

A30T: HaX0XKJIeHUE B IPUPOJIE,
CIOCOOBI OJyUYEHUs!, PUINYECKUE U

bubmnoreka LIOK
https://m.edsoo.ru/6971aca4

bubmnoreka LJOK
https://m.edsoo.ru/8b26fecd

bu6mmorexa [JOK
https://m.edsoo.ru/c8abc36a

bu6mmorexa [JOK
https://m.edsoo.ru/5c8816a0

bu6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bu6mmoreka [IOK
https://m.edsoo.ru/46afael6

bu6mmoreka [IOK
https://m.edsoo.ru/7c875999

bu6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bu6mmorexa [JOK
https://m.edsoo.ru/0afb05e4

bub6mmorexa [JOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOMCTBA. AMMUAK,
HUTPHUBI

Kucnoponcoaepkaiiue coeTMHEHUS
azoTta. OCOOCHHOCTH CBOICTB
a30THOM KHUCIOTHI

[Ipumenenue azota u ero
CcOoeIMHEHUI. A30THBIE
ynoopenus.Okckypeus B [TAO “
Kyii6pimes-A3zot”

dochop: HaXOKICHHE B IPUPOJIE,
CHOoCcOObI OMyUYeHUs!, PUINIECKUE U
XUMHUYECKHe cBocTBa. Dochumb! u
bochun

Oxcunsl hocdopa,
bocdopconepxkarniue kucioTsl. Conu
(hochopHOIT KHCTTOTHI

[Tpumenenue pocdopa u ero

coenuaeHni. DochopHbIe ya0OpeHUs

[Ipaxtuyeckast pabora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
"A3o0t 1 pochop u ux coequHeHUS"
VYraepon: HaXoXACHUE B IPUPO/IE,
IIIOTPOTHBIE MOAU(DUKAINH;

¢du3nvecKre 1 XUMHYECKHE CBOMCTBA,

MIpUMEHEHNE

Oxkcun yrinepona(ll), oxkeun
yraepona(lV), yronpHas kucnora u
e€ conn

bu6mmorexa [JOK
https://m.edsoo.ru/e2965afe

bu6mmoreka [JOK
https://m.edsoo.ru/129f5059

bu6mmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bu6mmoreka [IOK
https://m.edsoo.ru/c7a2d429

bu6mmoreka [IOK
https://m.edso00.ru/a218070a

bub6mmorexa [JOK
https://m.edsoo.ru/8175ac3f

bu6mmorexa [JOK
https://m.edsoo.ru/1eb19f9e

bubmuoreka [{OK
https://m.edsoo.ru/dba58adf



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf

63

64

65

66

67

68

69

70

71

72

Pemenue 3amau Pa3JINYHBIX TUIIOB

Kpemuuii: Haxo1eHUe B IPUPOJIE,
CHOCOOBI OMyUYeHUs!, PUINIECKUE U
XUMHUYECKUE CBOWCTBA

Oxcup kpemuusi(1V), kpeMHueBas
KHCJI0Ta, CUIINKAThI

IIpuMeHeHne KpeMHUS U €T0
coenuHenuii. CTeKo, ero

IMOJIYUCHHUEC, BUABI CTCKJIa SKCKprI/IH
B Camapckuii 3aBoa "Crpoiidapdop"”

Pemenne 3aaa4 pas3sIM4YHbIX TUIIOB

Cucremarusanus 1 00001IeHne
3”HaHuit mo reme "Hemeramner"

KonTponbHas pabota mo Teme
"Hemerauier"

AHanu3 pe3yapTaToOB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMIHNOOK

IlonoxxeHue MeTaJJIOB B
[Tepuonuueckoit cucreme
XAMUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB

OO6mue Gpuznueckre CBOMCTBA
MeTaoB. [IpuMeHeHne MeTaioB B
OBITY U TEXHUKE

bu6mmoreka [IOK
https://m.edso00.ru/6029b609

bu6mmoreka [IOK
https://m.edsoo.ru/143558ab

bu6mmorexa [JOK
https://m.edsoo.ru/3170e7bl

bu6mmoreka [IOK
https://m.edso0.ru/393cdac0
https://m.edsoo.ru/5823cefb

bu6mmorexa [JOK
https://m.edsoo.ru/b624f801

bu6mmoreka [JOK
https://m.edsoo.ru/6e864db5

bu6mmoreka [IOK
https://m.edsoo.ru/d0484c76

bub6mmorexa [JOK
https://m.edsoo.ru/2b7e9510

bu6mmorexa [JOK
https://m.edso0.ru/9839c16¢

bu6morexa [JOK
https://m.edsoo.ru/51dac9d3



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3

73

74

75

76

77

78

79

80

Cmuael MmetainoB. Kopposus
METaJlJIOB

Pemenne 3a/1av pa3JIMYHbIX TUIIOB

DNEKTPOXUMHUECKUN Psijt
HanpspKeHud MetaioB. OOmue
CIOCOOBI TIOJYYSHHUS METAJLIOB

OO01mas xapakTepuCcTHKa METAJIOB
|A-rpynmel [lepuoauueckoii cuctemsl
XUMUYECKHX ieMeHTOoB. Hatpuii n
KaJuii: ojayyeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COETMHEHUN

OO6mras XxapakTeprucTUKa METAIIOB
I[1A-rpynns [Tepuoanueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.
Maruuii 1 KajablUi: TOTy4YeHHE,
(bU3nYecCKre U XMMHUYECKHUE CBONCTBA,
MIPUMEHEHHE MPOCTHIX BEUIECTB U UX
COE€IUHEHUI

JKEcTKOCTE BOIBI U CIOCOOEI €€
ycTpaneHusi. O4ncTKa BOJBIL.
ITocemienne OYMCTUTEIIHLHBIX
COOPYKEHHI

AOMUHU: TIONTy4YeHHE, PU3NIECKHe
M XMMHYECKHE CBOMCTBA,
MIPUMEHEHHE

AMdoTepHBIC CBOWCTBA OKCHIA U
TUIPOKCH]IA aTFOMUHHS,

bu6morexa [JOK
https://m.edsoo.ru/42b872e3

bu6mmorexa [JOK
https://m.edsoo.ru/e3de37b6

bu6mmorexa [JOK
https://m.edsoo.ru/94eb377a

bu6mmorexa [JOK
https://m.edsoo.ru/e12c26b3

bu6mmoreka [IOK
https://m.edsoo.ru/7c3e49c0

bu6mmoreka [IOK
https://m.edsoo.ru/c74bfae9

bu6mmorexa [JOK
https://m.edso0.ru/0e79b266

bub6mmorexa [JOK
https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

81

82

83

84

85

86

87

88

THAPOKCOKOMIIJIEKCHI aJIlOMUHUSA, UX
IIPUMEHCHUEC

Pemenue 3aa4 pa3IM4YHbIX TUIIOB

[IpakTrueckas padorta Ne 7. Perenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"MeTtauiel I1aBHbIX oArpymnmn"

OO1mast XxapaKTepUCTHKA METAIIJIOB
mo6ouHbIX moarpymnmn (b-rpymm)
[Teproauueckoii CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

duznueckue 1 XUMHUYECKHE CBOMCTBA
Xpoma U €ro COeIMHEHUM, uxX
MPUMEHEHUE

Baxuelire coelMHEHNS MapraHia.
[Iepmanranar xanus, ero
OKHCIIUTENbHBIE CBOWCTBA

duznyeckrue 1 XUMHUUECKHE CBOMCTBA
JKeJie3a M ero COSTMHEHMH.
[TonydyeHnue v NpUMEHEHHE CILIABOB
Kenesa

du3nyeckre 1 XUMHUUECKHE CBOICTBA
MeIH U €€ COeIMHEHUM, UX
NPUMEHEHUE

dusnyeckre ¥ XMMHUUECKIE CBOMCTBA
IIMHKA ¥ €r0 COCANHEHUH, UX
npuMeHeHue. [ 'uaIpoKCOKOMIUIEKCHI
IIMHKA

bu6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bubmnoreka LJOK
https://m.edso00.ru/610d7431

bu6mmorexa [JOK
https://m.edsoo.ru/9911bef3

bubmuoreka [JOK
https://m.edso0.ru/039d69c8

bu6mmoreka [JOK
https://m.edsoo.ru/1b7f8741

bubmuoreka [{OK
https://m.edsoo.ru/2bc0f954

bubmuoreka [{OK
https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

89

90

91

92

93

94

95

96

97

98

[TpakTrueckas padota Ne 8. Perenue
HKCHEPUMEHTAIbHBIX 33134 110 TEME
"Mertasuibl T0OOOYHBIX TOArpym"”

Pemenne 3a/1a4 pa3JIMYHbIX TUIIOB

O0001IeHre 1 CUCTEMAaTU3 AL
M3Y4YEHHOTO MaTepuasa 1o TeMe
"MeTtamis"

KonTponbHas padbota no teme
"Meranibr"

AHanu3 pe3yiabTaToB KOHTPOJIBHOM
paboThI, KOPPEKIIHS OIIHOOK

Ponb xumun B obecrieueHun
YCTOWYHBOTO Pa3BUTHUS
yenoBeuecTBa. [loHsATHE O HAYUHBIX
MeToJax UCCIeAOBaHUs BELIECTB

HaquBIe MPUHIUMIIBI OpraHu3aluu
XUMHUYICCKOTO ITPpOU3BOJCTBA.
HpOMLIH_IJ'IeHHBIe CIIOCOOBI
NOJIyUCHUA Ba)KHEUIIIHX BEIIECTB

XHUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIIe Cpelbl U €ro
MOCJIEICTBUS

XHMHMS U 300POBbE YEIOBEKA.
JlexapcTBEHHBIE CPEICTBA.
Xumus nuiny. Pons xumun B

o0ecreueHny NUIeBOn
6e3omacHocTH. BeTpeua co

bubmnoreka LJOK
https://m.edsoo.ru/a6e352ea

bubmnoreka LJOK
https://m.edsoo.ru/a8b83d83

bubmnoreka LJOK
https://m.edsoo.ru/e91fe975

bubmuoreka [{OK
https://m.edso0.ru/83f63ea3

bu6mmoreka [IOK
https://m.edsoo.ru/9ebff2fd

bu6mmoreka [IOK
https://m.edsoo.ru/080felf0

bubnuoreka [JOK
https://m.edsoo.ru/2e45a44f

bu6morexa [JOK
https://m.edsoo.ru/9f11bf51

bub6mmorexa [JOK
https://m.edsoo.ru/a6552721

bubmuoreka [{OK
https://m.edsoo.ru/1f7b5bd2



https://m.edsoo.ru/a6e352ea
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/1f7b5bd2

CTYZICHTAMH TE€XHOJIOTUIECKOTO
(dakynprera Caml'y

99 KocMmeruueckue u napproMepHbie

cpeactra. beiToBast xuMust

XUMHUS B CTPOUTEIHCTBE.
Baxwueliine CTpoUTENbHBIE U

100 KOHCTPYKLIHMOHHBIE MaTEpHAJIbI
[Tocemenne CamapcKoro eMeHTHOTO
3aBoJa
XuMUS B CEIILCKOM XO3SHCTBE.

101 Oprannyeckue 1 MUHEPAJIbHBIE
ynoopeHus
Cucremaruzanys 1 00001eHne
3HAHUH 10 TEME

OBILEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

102

102

bu6mmoreka [JOK
https://m.edsoo.ru/da42d5a9

bu6mmoreka [JOK
https://m.eds00.ru/61e69003

bu6mmoreka [IOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edso0.ru/db979c70



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




IMPOBEPSIEMBIE HA EI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Koxa

NpoBePsSIeMOro
TpeOoOBaHUS

1

11

1.2

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbI CpeIHero
o0urero oo0pazoBaHus

BnageHnue cucteMoi XUMHYECKUX 3HaHHI>i, KOTOpas BKIIFOYACT:

OCHOBOIIOJIArAOINe TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIBI,
ANEKTpOHHAsE 00oJouka artoma, S-, p-, O-dJeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE€ U BO30YK/IEHHOE COCTOSIHUE aTOMa, NOH, MOJIEKYJIa,
BAJICHTHOCTb,  DJIEKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKHUCIICHHS,
XMUMHYecKasl CBsI3b (G- U T-CBA3b, KpaTHBIE CBSA3M), TMOpUIM3AINA
aTOMHBIX OpOWTaNel, KpUCTaUIM4ecKas pemérka, MOJb, MOJIspHas
Macca, MOJISIpHBIH O00BEM, MOJIApHAs KOHLEHTpalus, pacTBOPHI
(MCTUHHBIE, TUCHIEPCHBIE CUCTEMBI), KPUCTAJIIOTUAPATHL, YTIEPOAHBIN
CKeNeT, (DyHKIMOHAJIbHAs TpyMIa, pajukai, U30Mepbl, CTPYKTypHas
¢dopmyna, wu3oMmepuss  (CTpyKTypHas, reomeTpuyeckas  (uuc-,
TPaHCU30MEpPHsI), TOMOJIOIMYECKUH psd, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPOJI- M a30TCOJIEPIKAIINE COEIMHEHUS, OMOJIOTUYECKN AKTUBHBIE
BelecTBa (YryieBOJIbl, JKUPHI, OEJIKH), MOHOMED, OJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKHUHI, PU(QOPMMUHT,
TUIBl  XUMHUYECKUX PEAKIUM (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- U DHHAOTEPMHUYECKHE, PEAKIUM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, o0paTuMble U HEOOPAaTUMBIE), PACTBOP, IEKTPOIIHUTHI,
HE3JIeKTPOJIUTBI,  JJEKTPOJIMTHYECKass  JUCCOLMALUs,  CTENEHb
JUCCOLMAIIMHU, OKHCIIUTENIb, BOCCTAHOBUTEINb, IJIEKTPOJIU3, CKOPOCTh

XUMUYECKON PeaKluu, XUMUIECKOE PABHOBECHUE)

TEOPUH M 3aKOHBI (TEOpUS XUMUYECKOTO CTPOEHHUS OPraHUYeCKHX
BerectB A.M. ByTiiepoBa, TeopHsl SIEKTPOIUTUIECKON AUCCOIHAIINH,
[Tepuoanueckuii 3akon /.. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, MHUPOBO33PEHUYECCKHE
3HaHUS, JIeXKAIIMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE MPEJICTABIECHUS O CTPOEHUU

BCUICCTBA HA aTOMHOM, MOJICKYJIIPHOM W HAAMOJICKYJIAPHOM YPOBHAX



1.3

1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IpeaACTaBICHUA 0 MEXaHHU3Max XHUMHUYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYICCKUX u KHMHETHYCCKHNX 3aKOHOMCPHOCTAX ux

MNPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYyYCHHH H
0€30IIaCHOM  MCIIOJb30BaHMM  BA)KHEHIIMX  HEOPraHWYECKUX U
OpPraHUYECKHUX BEIIECTB B ObITY M NPAKTUYECKOH JesITeIbHOCTH

YCJI0BECKa

o01Me Hay4YHbIe IPUHIUITEI XUMUYECKOTO MTPOM3BOICTBA (HA IpUMepe
IIPOM3BOJACTBA CEPHOW KHUCIIOTHI, aMMHaKa, METAaHOJIa, MepepadoOTKh
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISTD:

XapaKTCPHBIC TMPU3HAKK W B3aUMOCBA3b H3YYCHHBIX HOHSITPIﬁ,
NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHUA HPHU OIMCAHUU CTPOCHHUA U

CBOMCTB HCOPraHNM4YCCKUX U OPraHNYCCKUX BEIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBS3b XHUMHUYECKHUX 3HAHUM C MOHATHUSIMH U MpEACTaBJICHUSIMU
APYyrux nmpeamMeEeToB A1l 0os1ee 0OCO3HAHHOIO ITOHMMAHHUA U O0BICHEHHUS

CYIIHOCTH MaTE€pUaIBHOTO €IMHCTBA MUPA
CpopMHUpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

HanMCHOBAHUsA XHMHUYCCKUX COG}II/IHCHI/Iﬁ MCXKIYHApPOAHOro COro3a
TGOpGTH‘-IGCKOﬁ n HpHKHaI[HOﬁ XUMHU W TpPUBUAJIBHBIC HAa3BAHUWA
BCIICCTB, OTHOCAMIUXCA K HU3YUCHHBIM KJlaCCaM OpPraHUYCCKUX U

HCOPraHNYCCKUX COCI[I/IHCHI/II\/'I

XMMHUYECKYIO CUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJ HEOPraHHMYECKUX
BEIIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYEeCKUX BELIECTB
CdopmupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH!

HEOpPraHW4YeCKUe BEIIECTBA, CAMOCTOSITEIbHO BBIOMpAaTh OCHOBaHUS U
KPUTEPHU IS KITACCH(PUKAIINY N3yIaeMbIX XUMUYECKHX 00BbEKTOB
OpPraHMYECKHUE BEIIECTBA, CAMOCTOATENILHO BBIOMPATH OCHOBAHUS U
KPUTEPHH JUTS KIIACCU(PUKAIIMN U3y4aeMbIX XUMUYECKUX 00BEKTOB

IO Pa3IMYHbIM NPHU3HAKaM (YMCIy M COCTaBy pEarupyrolluX BEILECTB,
TerioBoMy 3((deKTy peakuu, H3MEHEHUIO CTeleHed OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTH PEaKIINH, Y4aCTUIO KaTaIu3aTopa)
ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMUYECKHUX 3JIeMeHTOB |1 — 4 mepuonoB lleproguyeckoit cuctemsl



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3

J.N. MenaeneeBa u X BaJ€HTHbIE BO3MOKHOCTH, UCIIOJIb3Y S MOHSITHUSA

S-, p-, d-37eKTpOHHBIC OPOUTAIIH, SHEPTETUUCCKIE YPOBHH

CpopMUpOBaHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHECHHS
CBOMCTB XUMHUYECKUX AJIIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHUH 10

nepuojam U rpymnmam

ChopMHUpOBAaHHOCTh YMEHHUS COCTaBISATh YPABHEHHS XHUMHUYECKHX

peaKLlI/Iﬁ " paCKpbIBATh UX CYIIHOCTb:

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ mocpcaACTBOM

COCTAaBJICHUS 3JICKTPOHHOI'O 0ajaHca 3THX peaKHI/Iﬁ

ypaBHEHUS pEaKUUW pa3IUYHBIX TUIIOB; IOJHBIE U COKpAIIEHHBIC
YpaBHEHUS pEaKIMil HOHHOrO OOMEHa, YYWUTHIBas YCJIOBUA, IMpU

KOTOPBIX 3TH PE€aKIU UAYT JO KOHIIA

peakuuii ruAposin3a, peakuuid KOMILIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aJTFOMHUHHS )
CpopMHUpOBAaHHOCTH YMEHUS TTOATBEPIKIATH:

Ha KOHKPCTHBIX IIpHUMEpax XapaKTep 3aBHCHMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTU OpPraHn4CCKUux COCAUHCHHI OT KpaTHOCTH MW THUIIA
KOBAJICHTHOM CBS3H (G- n TC-CBH3I/I), B3aMMHOI'O BJIMSAHHUA aTOMOB H
I'pynil aTOMOB B MOJICKYJIaX, a TaKXE OT 0COOEHHOCTEM peain3annu

PA3IMYIHBIX MEXAaHHU3MOB IIPOTCKAHHUA peaKHI/Iﬁ

XapaKTCPHbIC XHMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOLIUMMU

SKCIEPUMEHTAMU U 3aIIMCAMH YPAaBHEHUM XUMUYECKUX PEaKIIAN

ChopMHUpPOBAaHHOCTh YMEHHS XapaKTePU30BaTh COCTAB W Ba)KHEHIITHE
CBOMCTBa BEILECTB, MPHUHAIJICKAINIMX K OMPEACNEHHBIM KjaccaM u
rpynmnaM COeIUWHEHUH (MpOCThie BEUIECTBA, OKCHIbI, THUIPOKCHUIBI,
COJIM; YTJIEBOJOPOBI, MPOCThIE A(DUPHI, CIUPTHI, (EHOJBI, aJIbICTHIBI,
KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOKHBIE d(PHUPHI, KUPHI, YTIAEBOIBI,
aMUHBI, aMUHOKHCIIOTHI, O€JIKH)

ChopMHUpPOBAHHOCTH yYMEHHUSI TPOBOJIUTH PACUYETHl MO XUMHUYECKUM
dbopMyiaM U YpaBHCHHSIM XUMHUYECKUX PEAKIUH C UCTOIb30BAHUEM
(U3MYECKUX BEIUYUH:

Macchel (00bEMa, KOTUYeCTBa BEIIeCTBa) MPOYKTa PEaKIluu, €CIIU OJTHO
W3 HCXOJIHBIX BEIIECTB JaHO B BHUJE pacTBOpa ¢ ONpeneiaEéHHOMN
MacCOBOH JI0JIeH pacCTBOPEHHOTO BEIECTBA WIIH JAaHO B H30BITKE (MMEET
IPUMECH)

MaccoBOW WM 00BEMHOM 10U, BBIXOA IPOAYKTA PEAKIIUU

TEIUIOBOTO 3P deKTa peaKiuii



10.4
10.5

11

12

13

14

15

00BEMHBIX OTHOIIICHUH T'a30B
110 HAXOXIACHUIO XUMUYIECKON (hOPMYJIBI BEIIECTBA

Bianenne cucteMoi 3HaHWKA O METOJAX HAY4YHOI'O IO3HAHUS SIBJICHUN
NPUPOABI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax M YMEHHE
OPUMEHATh 3T 3HAHUA TPH HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U AJIs OOBSICHEHUS XMMUYECKUX SIBJICHUH, UIMEIOLIMX MECTO B
MPUPO/IE, IPAKTUUECKON IEATEeIbHOCTH YEJIOBEKa M B IOBCEJHEBHOM

KHU3HHU

ChopMUpOBaHHOCTh yMEHHUS TPUMEHSTH (KMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOWMCTBAaX BEUIECTB MJIsI SKCICPUMEHTAILHON NPOBEPKHU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUECKUX
peakuMid M TMPOTHO3UPOBAHUS BO3MOKHOCTEH WX OCYIIECTBIICHUS,
CUCTEMHBIC XUMHYECKUE 3HAHUS TSI OOBSICHEHHS M MPOTHO3HPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; A NPUHATUA

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTyallUAX, CBA3daHHLBIX C XHMHEH

ChopMHPOBAaHHOCTh YMEHUS IUIAHUPOBATH M MPOBOAUTH XMMUYECKUI
IKCHEPUMEHT (TOJYYCHHE W HM3yYCHHE CBOIMCTB HEOPTaHUYECKHUX U
OpPraHMYEeCKUX BELICCTB, KAYCCTBEHHBIC PEAKIUU YIIICBOJIOPOJIOB
Pa3JIMYHBIX KJIACCOB M KUCIIOPOJICOACPIKAIIMX OPraHUYECKUX BEIICCTB,
pelIeHue  OKCIEPUMEHTANBHBIX  3aJad [0  Paclo3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpamieHus C  BellecTBaMHM U JaOOPaTOPHBIM
obopynoBanueM; (HOpMyIHPOBATH LIETU MCCIEAOBAHUS; MIPEICTABISATh
B paszIM4yHOil (opMe pe3ynbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATH H

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMHPOBaHHOCTH YMEHHS OCYIIECTBIISITh IIEICHAIPABICHHBINA TOUCK
XUMHUYECKOW HWH(POpPMAllMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-Hay4JHas JINTEpaTypa, CPelICTBA MACCOBOW WH(OpPMAIINHU, CETh
WNuTtepHer u npyrue), KpUTHYECKH aHAIM3UPOBAThH XUMHYECKYIO
uH(popMmarlmio, nepepadaTeiBaTh €€ M UCIOIH30BaTh B COOTBETCTBHHU C

TIOCTABJICHHOW y4eOHOM 3a1aueit

ChopMupoBaHHOCT, YMEHHMsSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAITMIO C TO3UIMN JKOJOTHYECKOW O€30macHOCTH
TIOCJIE/ICTBUI OBITOBOM W MPOU3BOJICTBEHHON JIEATETHLHOCTH YeJIOBEKa,
CBSI3aHHOW C TmepepabOTKON BemecTB; C(HOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBAaTh  OMACHOCTh  BO3JEWCTBHS HA  JKUBBIE  OPraHU3MBbI
ONPENECTEHHBIX BEIIECTB, MOHUMAsi CMBICI TOKa3aTesid MpeAesIbHON

I[OHYCTHMOﬁ KOHIOCHTpAalM, W TMOACHATL Ha IMpUMEpax CII0COOBI



YMEHBIICHUS M TIPEAOTBPAIICHUS WX BPETHOTO BO3JCHCTBHS Ha

OpraHus3M 4€JI0BCKa



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1O XUMHNH

Kon
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnyeckue OCHOBBI XUMUHU

Crpoenue BemectBa. CoBpeMEeHHasi MOZENb CTPOSHHs aroma. Pacmpenenenue
DIIGKTPOHOB MO HHEPreTHYecKuM YypoBHAM. Kilaccupukanus XUMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHHS YHEPreTHUECKUX YPOBHEH aTomoB (S-, p-,
d-a;remenToB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMOB. DJICKTPOHHAs

KOH(UTyparus aroMa. BalleHTHbIC AJIIEKTPOHBI

Ilepuonnueckas cucrtema xumudeckux onemeHtoB .M. Menneneesa.
®usnueckunt cmeici Ilepuonnueckoro 3akona .M. Menneneesa. IIpuunnsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB JJIEMEHTOB U HX COCIUHEHUH IIO
nepuoAaM M TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB IPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGI[I/IHGHI/If/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB
BanentHoctb. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS

Bubl xuMuyeckoil cBs3M (KOBaJIeHTHAs, MOHHAs, METaJUINYECKasi, BOAOPOHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MEXMOJEKYISIpHbIE B3aUMOJICHCTBHUS.
BemectBa  MOJIEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  THIIBI
KPUCTAIIMYECKUX PEETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAJUIMYECKOU pelIETKU

Xumuueckass — peakmus.  Krnaccupukamuss — XUMHUYECKHMX — peakuuid B
HEOPraHUYECKOM U OpraHN4eCcKol XUMHUHU. 3aKOH COXPAHEHHS MacChl BELLIECTB
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

TennoBble 3¢ (HeKTh XUMUYECKUX peakuid. TepMOoXuMHYECKHE ypaBHEHHS
OOpatumble peaknuu. XUMHUECKoe paBHOBecue. DakTOphl, BIHAIOIINAE HA
coctosiHue xumudeckoro pasHosecus. [Ipuniun Jle [laTtense
OnexTponutHyeckas auccouunarys. CunpHbIEe U ciadble dnekTponuTsl. Cpena
BOJHBIX DPACTBOPOB BELIECTB: KHUCINasg, HEWTpanbHas, menouyHas. CTeneHb
qucconuanuu. Peakiium HOHHOTO oOMeHa

IMunpomu3 coneit. MonHoe npousBenenune Boibl. Bomopoauerit mokasarens (pH)
pacTBopa

CnocoObl  BbIpaX€HHS ~ KOHILEHTPAllUM  pPacTBOPOB:  MaccoBas  JIOJA
pPacTBOPEHHOrO BEIECTBA, MOJISIpHAs KOHIEHTpauusa. HacellienHble u

HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl
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2.1

2.2
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3.1

3.2

3.3

3.4

3.5

3.6

OKuCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKkuu. HOBCI[GHI/IC BCIICCTB B CpE€aax €

pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOro OanaHca
DNEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH
OCHOBBI HEOPTAHUYECKON XUMUU

Knaccudukarus HEOPraHUYECKUX COCIMHEHUM. Homenxiarypa

HCOPTaHNYCCKUX BCIICCTB

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIUM,
MarHuii, allOMHHHUNA, [IUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHuit. OOiue

CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

XVUMUYECKHUE CBOWCTBA BAXKHEUIIMX HEMETaUIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yraepoga W KpPEeMHHUS) M HX COCIUHCHHHA  (OKCHIOB,
KHCJIOPO/ICOIEPIKAIINX KHCIIOT, BOJOPOIHBIX COSTMHEHHIH)

['eHeTHYeCKas CBSA3b HEOPTraHMYECKHUX BEIICCTB, IPHHAIICKAIIIX K

Pa3IMYHBIM KJ1accam

#AHPar#H# nenTnduKanns HeopraHnyeckux coeiuHeHuid. KauecrseHuole

pEaKIuu Ha HEOPTraHMYECKHUE BEIIECTBA U NOHBI
OCHOBBI OPraHUYECKON XUMHUH

OcCHOBHbBIE MOJOXEHUSI TEOPUU XHUMUYECKOTO CTPOEHUS OpraHu4ecKuX
coenuHeHuil A.M. bytnepoBa. YIiiepoJHblii CKEJIET OPraHu4eCKOW MOJIEKYJIBI.
KpatHocTh XuMHuUeckoil CBs3M. S- M P-CBA3M. SP3-, SP2-, SP-rubpuausanuu
opOuTaseit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHus MoJeKy. ['omoioru. I'omonornyeckuii psaa. Mzomepus u uzomepsl

[TousiTue o  QyHKuUMOHaNbHOM Tpymme. OpueHTauuoHHbIE  3(PPEKTHI

3aMECTUTEIIEN

[IpencraBnenue o kiaccudukanuu opraHnueckux BeriecTB. Homenkiatypa
OpPTaHMYECKUX COCJAMHEHUN (CHCTEMaTHYecKas) M TPHUBHAIbHBIE HA3BaHUS

BaKHEHIITNX Hpe,Z[CTaBI/ITeHeﬁ KJIACCOB OPraHNM4YCCKNX BCUICCTB

CBOGOI{HOpa,Z[I/IKaHLHBII‘/’I M HOHHBIM MEXaHHM3MEI pCaKknuu. Ilonstue o

Hykiaeoduie u anexkrpoduie. [Ipapmio Mapkosaukosa. [IpaBuiio 3aiiiieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHHE,
TEPMHUECKOE DAa3NI0KEeHHe, KPEeKHHT, u3oMmepusanus, ropenue. l[lomyueHue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IHKIOATKAHOB C MaJIbIM

pa3sMepoM HuKiIa. Peakuunu nprucoeIMHEHNS U PaIUKaJIbHOTO 3aMEIICHUS

AnkeHbl. XMMUYECKUE CBOMCTBA: PEAKIIMH TPUCOEIUHEHMS (TaIOT€HUPOBaHUE,
TUIPUPOBAHUE, THAPOrAIOTEHUPOBAHNE, THIpATallls), TOPEHUS, OKUCICHUS U
nojauMepusanuy. IIpoMblnuieHHble M 1a00OpaTOpHbIE CHOCOOBI MOJTY4YEHHUs

AJIKCHOB



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

AnkanueHbl. XMMUYECKUE CBOMCTBA QJIKAWEHOB: PEAKIMU MPUCOCITUHEHUS
(ruapupoBaHue, TaJOT€HUPOBAHUE), TOPeHUs U nonuMepusanuu. [loxyueHue

AJIKaJUCHOB

ANKUHBI. XMMHYECKUE CBOMCTBA: PEaKIMK MPUCOEAMHEHUS (TaJOreHUPOBaHHE,
TUAPUPOBAHUE, TUAPATALIUS, THAPOTAIOTCHUPOBAHKE) KaK CIOCO0 MOTyYSHHUS
MOJIUMEPOB U JPYTUX MOJE3HbIX NPOAYKTOB. Peakuuu 3amemienus. ['openue
aleTHIeHAa KaK HCTOYHHMK BBICOKOTEMIEPATypHOrO IUIAMEHU Ul CBapKH U

pe3ku MetaiuioB. [IpumeHeHue aneTuneHa

Apenbl. XuUMHUYECKHE CBOWCTBa O€H30JIa: peEaKIUH JIIEKTPOOUIBLHOTO
3aMelleHus, NpucoeauHeHus (TUIpupoBaHue, rajioreHupoBaHue). Peakuus
ropenusi. OcoO0EHHOCTH XUMUYECKUX CBOMCTB Tonyona. Ilomyuenue GeH3ona.
Oco0OeHHOCTH XMMHMYECKUX CBOWCTB cTHposia. [lomumepusanus crupona.

Croco0bI oTy4YeHus: ¥ TPUMEHEHNE apOMATHUYECKUX YTIIEBOIOPOIOB

Cnuptsl. [lpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aUMOJICHICTBME C HATpUeM KaK CIOCO0  YCTaHOBJCHHS  HaU4YUsA
THJIPOKCOTPYNIBI, C  TaJlOreHOBOJOPOJAMM KaK CIOCO0  MOJy4YeHHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKyJsApHas Jaeruapartanus. Peaxunus
ropenus. [lomydeHue sTaHONa: peakiusi OPOXKEHHUS TIIFOKO3bI, THApATAIUs
STWJIEHA. OTWUJICHIJIMKOJIb M TJIMLUEPUH KaK IIPEICTaBUTENN IPEIEIIbHBIX

MHOTI'0ATOMHBIX CITUPTOB

@®enon. XuMHuyeckue cBoiicTBa (heHona (peakiuu ¢ HaTpUEM, THIPOKCHUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMUYECKUE CBOMCTBA MPEAEIBHBIX ajIbJAECTUAOB: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMU Ha KapOOHWIBHYIO IpyHiy (peakuus «cepeOpsHOro
3epkaja», B3aumoenctaue ¢ ruapokcuaoM meau (11). [omydyenne npenenbHbIX
AJIBACTUAOB: OKHUCIICHUC CHHUPTOB, Truaparanvsa ancTUIICHA. AIIeTOH KakK

MpEaACTaBUTCIIb KCTOHOB. OcoOeHHOCTH PCaKu OKHCIICHHUA allCTOHA

KapOoHOBBIE KHCITOTBI. XWMUYECKHUE CBOWCTBA TPECIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOHCTB MYpaBbUHOU
KHCIIOTHI. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAaHOB, AJKEHOB, NMEPBHYHBIX CIUPTOB, aJbJETUI0B. Bricuiue

MNpEaACIbHBIC U HCIPECACIbHBIC Kap6OHOBI>I€ KHUCJIOTHI

Cnoxuble >Qupbl U kupbl. CHocoObl MOJNy4YEeHHS CIOXKHBIX 3(UPOB.
Obparumoctp peakuuu sTepudukanuu. lIpuMeHeHue CIOXKHBIX 3(PUPOB B
NUIEeBOH U mapdroMepHON MPOMBIIUIEHHOCTH. JKHUPBI Kak CIOXKHbBIE 3(pUpHI
TJIMIEpUHA ¥ BBICIIAX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA JKHUPOB:

THJIPUPOBAHUE, OKUCIIEHHE. | MApONM3, WM OMBUICHHE, XKHPOB KaK CIOCO0
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4.1

4.2

4.3

MPOMBIIIJIEHHOTO TIOJYyYEHUs COJIeil BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBLIX KHCJIOT

XVUMUYECKHE CBOMCTBA IUIIOKO3bl: PEAKIMM C YYaCTUEM CIHUPTOBBIX H
IBJETUAHON TPyl U MOJIOYHOKHCIIOE OpoxkeHue. [IpumMeHenue rimoko3bl, eé
3Ha4YeHHE B )KU3HEIEATEIIbHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTAaHaBJIMBAIOLIMe Aucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuasl: kpaxmai, NUKoreH. CTpOeHUuEe MaKpOMOJIEKYJI
KpaxMmayla, TJIMKOT€Ha M LeJIoo3bl. PU3nuueckue CBOWCTBA Kpaxmala U
LEJUII0I03bl.  XMMHMUYECKHE CBOMCTBA Kpaxmaja: TUApPOJIN3, KadyeCTBEHHAs
peakuus ¢ MoAoM. XUMHUYECKHUE CBOMCTBA LIEJUIIOI03bl: THAPOIIN3, MOJIyUYeHHE
s¢upoB wnewnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aleTaTHBIN MIENK)

AMuHBI. AMHHBI KaK OPTaHUYECKHE OCHOBAHMSI: PEAKIIUU C BOJIOM, KUCIIOTAMH,
peakuus TOpeHUs. AHWIMH Kak MpPEJCTABUTEIh apOMATHUYECKUX aMHHOB.
XVMUYECKHE CBOICTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJIOM, okucieHue. IlodydyeHne amMuHOB aJlKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOAHBIX YITICBOAOPOI0B

AMHWHOKHUCIIOTEI ¥ O€JIKH. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE OpraHUYECKUE
coequHeHusi. OCHOBHBIE AMHHOKHUCIIOTHI, OOpa3zytroiiue Oenku. XUMHUYECKHe
CBOICTBa OETKOB: TUAPOIIN3, IEHATYpaIlHsl, KAYeCTBEHHbIE (IIBETHBIC) PEaKIINU

Ha OelKu

CrpoeHue U CTpyKTypa MOJMMEPOB. 3aBUCUMOCTb CBOMCTB IOJHUMEPOB OT
cTpoeHusi MojieKyna. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYJISIPHBIX
COCTMHECHUI: PeaKIiy MOJIMMEPU3aIiu U TIoJUKoHAeHcanuu. Kinaccudukarms

BOJIOKOH
#HH#HPar###  nentudukanus opraHMuecKuX coeuHeHui. Permenne
HKCIIEPUMEHTANIbHBIX 33/1a4 Ha PaCllO3HABAHME OPTaHMYECKUX BEILECTB
I'enetnueckas CBA3b MEXKY KJIACCAMU OPTAaHUYECKUX COCIMHEHUI

XuUMUS U )KU3Hb

XuMus B MoOBceqHEBHOW >ku3HU. [IpaBmia GezomacHoOi pabOTBHl C €IKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHM, CPEJCTBAMU OBITOBOW XUMHUHU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B ITPOMBIIJIEHHOCTH. XUMHUS U DHEPreTHKA: TIPUPOTHBIA U MTOMYTHBIN HePTIHON
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HeTH U e€ epepadoTka (IPUPOJHBIE
WCTOYHUKHU YTIEBOJIOPOIOB)

XUMHUA U 3KOJIOTUSA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpellbl U €ro

nocienctsus. OxpaHa rugpocdepsl, MoYBbl, aTMOChepbl, (GIopsl U (payHbI OT
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XuMH4ueckoro 3arpsisHeHus. [IpoOrema OTX0J0B M MOOOYHBIX MNPOAYKTOB.

AJ'II)TepHaTI/IBHI)IC HNCTOYHHKHU SHCPTHUU

OO61re npeacTaBieHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOMYyYEHUS XUMUYECKUX
BEUIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHUaKa, CEpHOW KUCIOThI). U€pHas u
nsetHas  Merauryprus. CrTekino M CWIMKAaTHas  NPOMBIIUIEHHOCTD.
[TpombiienHass  opranudeckas xumusa. CpIpb€ 1 OpraHUYECKOU

POMBIIIJICHHOCTH
Hi#HtPar#H### Tunel pacuéTHBIX 3a7a4

##HPar###PacuéTel Macchl BelecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, MACCE WIN 00BEMY OFHOTO U3 YUaCTBYIOIIUX B

peaKLuy BEIIECTB
###HPar#t#Pacuérel TeruioBoro 3 dexra peakuuu
HH#HPar###PacuéTbl 00bEMHBIX OTHOILICHHUH Ia30B MPU XUMUYECKUX PEaKIHIX

##HPar#t#Pacuétel Maccel (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB

pE€aKknuun, €CjIiu OAHO U3 BEIIECTB JaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

##HPar#t#PacuéTel MaccoBor WM 00BEMHOM TOTU BBIX0/1a IPOAYKTA PEAKIIUN

OT TCOPETUYCCKH BO3SMOXXHOI'O

##HPar#t#Pacuétel Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA
peaKIuu, eciIu OJHO U3 BELIECTB JIaHO B BHUJIE PACTBOPA C ONpeAeIEHHOM
MacCOBOM J0JIE€H pACTBOPEHHOIO BEILIECTBA

#H##Par###PacdéThl C HCTIONB30BaHUEM TIOHITHI «MAaCCOBAsI IO, «MOJIIPHAS
KOHLICHTPAIHUs», KPACTBOPUMOCTD)

###Par###Haxoxneare MOJeKyIsIpHON (DOPMYJIIBI OPraHUIECKOTO BEIIECTBA
0 €T0 TUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB,

HJIN 110 IPOAYKTaM CropaHusd
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