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HOACHUTEJBHASA 3AITNCKA

Pabouast mporpaMMa mo XMMHUU Ha YpOBHE CPEIHEro 00Iero oopa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoil ®@enepaunny», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTenbHOI IPOTrpaMMBbl CPEIHETO o01ero
obpazoBanusi(POIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
Qenepanny, peANM3yOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpaMMbl, U
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®denepanuu Ha nepuoa a0 2025 roma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XYWMHSI HAa YpOBHE YINIYOJIEHHOIO H3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAy4yHOro oOpa3oBanusi yuammxcs 10-11 kiaccos.
N3yuenune mnpeamera, peaniusyemMoe B yCIOBHIX —Au(hepeHIIMPOBAHHOIO,
npoduILHOTO O0y4YeHMs, MPU3BAHO OOECIEeYuTh 00Ieo0pa3oBaTeIbHyI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO st
aJanTaryy X K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HHU B COIIMYME, a TAKXKE IS
POJOJDKEHUsT O0yYeHUsS] B OpPraHu3alusiax MpodecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJHOM U3 NPUOPUTETHBIX JUCIUILIUH.

B nporpamme no XuMuUM Ha3Hauye€HUE NOpeaMeTa «XHUMUsS» I0IydacT
NOJpOOHYI0  MHTEPHPETAldI0 B  COOTBETCTBUM €  OCHOBONOJIArarolMMU
nonoxenusimu GI'OC COO o B3aUMOOOYCIIOBIEHHOCTH LEJEH, COIepKaHusi,
pe3ynbTaToB OOydeHHs WM TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCS CJEAYIOIIME BBIMOJHIEMBIE MPOrPAMMOM MO
XUMUHU QYHKIHH:

e  UH(OPMAIIMOHHO-METOIMYECKAs], peann3aluus KOTOpOill obOecreunBaeT
MOJIYYCHHE TIPEICTABIICHUS O IIeNISIX, COACpP)KAaHWHU, OOIIeH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOIIMUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpPraHM3alHOHHO-IUIAHUPYIOIIAs, KOTOpast peaycMaTpuBaeT
OnpeJeieHue: NPHUHIMIOB CTPYKTYPHUPOBAHHUS M IOCJIEN0BATEIBHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaY€CTBEHHBIX €T0
XapaKTEePUCTHUK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJEPHKATEIHHON OCHOBBI
KOHTPOJISI U OUEHKH O00pa3oBaTEIbHBIX TOCTHXKEHMM OOydaromMxcs B
paMKax HWTOrOBOM arrectauud B (OpME €IMHOI0 TIOCYJIapCTBEHHOTO
HK3aMEHA MO0 XUMHH.

[Iporpamma a1 yriryOIEHHOTO N3YUYEHUSI XUMUU:



e YCTaHaBJIMBAE€T MHBAPUAHTHOE IPEJIMETHOE COJEp)KaHUE, 00s3aTenbHOE
JUIST W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduiei, mnperycMaTpuBaeT
pacmpeneneHue W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
CoJIeprKaTeNIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e 1aéT MpUMEpHOE paclpeaesieHue y4eOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IQpeajaraeT IMPUMEPHYIO MOCIEAOBATEIIbHOCTh U3YYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYH0 MHTEPIPETALUIO LIeJIel U 3a7a4 U3y4EHUs MpeaMeTa
Ha yriyOJE€HHOM ypOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MIPOTrpaMMBbl CpeaHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METanpeMETHbIX, NMPEAMETHbIX), a TakXKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coziep KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM NO3ULHUSAM B IMpOrpamMMme MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus. 3a mpeleilaMd YCTAaHOBJICHHOW MPOrpaMMOM 1O  XUMHUU
00s3aTebHON (MHBAPUAHTHOW) COCTABIISIONIECH COJEp KaHUs y4eOHOro mpeaMmera
«Xumus» OCTaércsi BO3MOXKHOCTH BbIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENEHSIThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis o0yueHus.

B coorBeTcTBUM ¢ KOHUENTyaidbHbIMU moJoxeHusmMu PIrOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro M YINIyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOy4YEeHUsI Ha YPOBHE CpPEAHEro o001iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIyOJIEHHOTO W3Y4YeHHs] HalpaBlIeH Ha peau3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TalloM  MOJYYEHHS]  XHUMHUYECKOI'O
oOpa3oBaHMs B paMKax M3y4YEeHHsS CIEUUAJbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3alUAX CPEIHEro MpopecCuOHAIBHOIO
oOpa3zoBanus. B 3TOH CBA3M M3ydeHHE MpeaMeTa «XHMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIMXCS, BEIOPABIIUX OMpPENEAEHHBIN MpodUih
o0y4eHusi, B TOM YHCIIE C IEPCIEKTUBOMN MOCIEIYIOEro MOTYYEHUSI XUMUYECKOTO
o0pa3oBaHuUs B opraHu3anusax npodeccuoHanbHoro oopazoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyemMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOil  00pa30BaTEIBPHON MPOTPaMMBI CpPeIHEro 00Iero oOpa3oBaHUs
U3ydeHHe IMpeaMeTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCIMTAHUS U COLMAIBHOIO PAa3BUTHUS OOyyaroumxcs, Ha (pOpMHUpOBAaHUE Yy HHUX
OOIIEMHTEIIEKTYalIbHBIX YMEHHUI, YMEHUN paluMoHaIM3alMu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JIESITEIBHOCTH, HWMEIOIIUX  MEXIUCUUILUIMHAPHBIN,
HAJIPEIMETHBIA XapaKTep.

CocTaBngomuMy npeaMera «XUMHUS» Ha YpPOBHE YriayONEHHOTO M3y4YeHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas Xumus». [Ipu omnpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3aIlH COACPKAHMS ITUX KYpCOB B MpOTrpamMMme IO XHMHU 33 OCHOBY
npunAtbl nojoxkeHuss ®I'OC COO o paznuumsx 0a30BOro W yriayOnEHHOTO
YpOBHEH U3yueHus IpeaMeTa.

OcHoBy conepxkanust KypcoB «Opranumdeckas xumus» U «OOmas wu
HEOpPTaHWYECKash XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUH U
YMEHUHM, OTHOCAIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEMA
3HaHUU TIOJy4aeT OIpeAeIEHHOEe TEOPETHUECKOe JOMOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OONbIIUNA O00BEM  (PAKTOIOTHYECKOTO
matepuasna. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4deHMsI IpeaMmera oOecreyeHa
BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX W CBOMCTBAX MX COCAMHEHHWI HAa OCHOBE PACIIUPEHHS U YTITyOJIeHUs
IPEICTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUS PEAKIUH, pACCMATPUBAEMbBIX C TOYKH 3PEHUS] XUMUUYECKOU KUHETHUKU
U TepMOAMHAMUKU. M3ydeHue nepuoandeckoro 3akoHa u Ilepuomnueckoun
CUCTEeMBl  XMMHYECKHX  DJEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX NMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS] C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN Ipu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHHUS MEXaHU3MOB e€ oOpasoBaHus. M3yueHue
TUTIOB ~ peakuui  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIN3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce oprannuyeckoil XMMHUM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHUN yzenseTcss 0co00oe BHUMaHUE BOMIPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIi.

Oco0oe 3HaueHHWE WMEET TO, YTO Ha COJCpKAaHUE KypCOB XHMHU
yrayOIEHHOTO YPOBHS U3YUYEHHUSA [Tl KJIACCOB ONPEAENIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTypy U XapakTep JONOJHEHHM K oO0meid cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHHE CMEXKHbIE TIpeaMeThl. Tak, Hampumep,
B COJICp)KaHUM MpeaMeTa JJIs KJIACCOB XUMUKO-(PU3UYECKOro Mpoduiis OO0JbIIoe
3HauYe€HHUE OYJlyT UMETh 3JEMEHThl y4eOHOro marepuayia no oomeid xumuu. llpu
U3y4YEeHUU IMIpeMeTa B JIaHHOM Cllydyae akIeHT OyneT caenaH Ha OOLIHOCTh
METOJI0B MO3HAHHUSA, OOLUTHOCTh 3aKOHOB M TEOPHUM B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHast Teopusi B (U3HMKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIUH, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIN3A, MPEJICTABICHUS O
CTPOEHHUH BELECTB U JAPYroe.

B TO0 e Bpems B coaepXkaHUM TMpeAMeTa Uil KIACCOB XUMUKO-
Oouonornueckoro npoduiast OONBLINI yIENbHBIN Bec OyneT UMETh OpraHuveckas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEILHOTO ~ PAacCCMOTPEHHsS ~ XMMMUYECKOHM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOWM BXOJAT, K TMpPUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUIbL, OEJIKH, YIJIEBOJbl, HYKJICHHOBbBIE
KHMCJIOTBI U Apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPENCTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOM I H3Yy4YEHUS
CYILIHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, TUIIEBAPEHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUSI, OCBOEHUS
0OIIIEHAayYHBIX METOJIOB [TO3HAHMSI U OIIBITA MPAKTUYECKOIO MPUMEHEHHUS HAYyYHBIX
3HaHUU H3y4YeHHE TpeaMeTa «XUMHUs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C yUeOHBIMU IIPEIMETaMHU.

IIpu u3yueHun ydeOHOro mnpeamera «XuUMHUS» Ha YrIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTEIICHHON 3HAYMMOCTH SIBISIETCS (POPMHpPOBAHUE OCHOB
HayKM XHMHU KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
JEATENBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemienne
9TOM 3amauv Ha YriayOJEHHOM YpPOBHE HW3Y4YEHHUs IMpeaMeTa Mpeanosaraer
peanu3aluio TaKux LeJiel, Kak:

e (QopmMupoBaHHE TPEJICTABICHUN: O MaTepuUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX Y ITO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayulell ponu B oOecredeHuH
YCTOMYMBOIO  pPa3BUTUSA  YEJNOBEYECTBA: B  PEHICHUH  MpoOiIemM
9KOJOTUYECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUaJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHnr PpalrMoHaAIBHOTO MPHUPOJIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTypbl UYEIOBEKA, a TAKXKE IKOJIOIMUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO M PUPOTHOM CPEJIE;

* OCBOCHHE CHCTEMBbl 3HAHMM, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (pyHIaMEHTAIbHbIX
NOHATUH, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IPEACTABICHUMN O
CTPOCHHMU BEIECTBA HAa pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX INMPOTEKaHUS XUMHUYECKUX DPEaKUUi, O
XUMHUYECKOM PaBHOBECHUHU, PACTBOpaX U JUCHEPCHBIX cUCTeMax, 00 001X
HAyYHBIX IIPUHLHAINIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmMupoBaHue y oOyyJarommxcs OCO3HAHHOTO INMOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHHU [JI1 OOBSICHEHUS
KJIFOYEBBIX M€ W MpoOJeM COBPEMEHHOM XUMHH, JJisI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelnieHus pobiieM, CBSI3aHHBIX ¢ XUMHUEH, POrHO3UPOBAHHSI,
aHaJIM3a U OLICHKH C ITO3UIINHM PKOJOTHYECKON 0€30MacCHOCTH MOCIIEICTBUI
OBITOBOM U TPOU3BOJCTBEHHON JEATEIHHOCTH 4YEJOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOJIL30BaHUEM U  MepepabOTKOi
BCIIECTB;

yriIyOJIeHHue  TPEJCTaBICHUH O  HAaydHBIX  METOJaX  IMO3HAHWI,
HEOOXOJUMBIX [IJII TPHOOPETeHUs] YMEHHH OPUEHTHUPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUS XHWMHUYECKHX SBJICHHHM, HMCIOIIHNX MECTO B
MPUPOAE, B MPAKTUYECKOU JIESITETbHOCTH U ITOBCEAHEBHOM KU3HMU.

B mane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIMNA TIEJOCTHOM CHUCTEMBI CPEHEro OoOIIero oO0pa3oBaHUs MpPU U3YYCHUU
npeaMeTa  «XuUMUS» Ha  YIUIyONIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTB
IpUOOPETAIOT TaKUE IIETU U 33/1a49H, KaK:

BOCTIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHWA TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJACTH TEOPETHUYECKUX U
MPUKIIAIHBIX HCCIEAOBAaHUNM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
00I1IeUeJIOBEUECKUX IIEHHOCTENH;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydaronuxcsi, (GOpMHUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHENTHOHN Mpo(heCCHOHAIBHON 1 OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBbIO U TIOTPEOHOCTH B
3I0POBOM 00pa3e KU3HH;

dbopMHpOBaHWEe YMEHUH M HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS,
pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITETbHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX I U3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
ypOBHE cpeaHero obiiero oOpaszoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIel0).



COJEPXAHUE OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKOl XUMHH.

[Ipenmer W  3HayeHHWE OpPraHUYECKOM  XMMHUH, IPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTHM aToMa yriepoja. XUMHUYecKas CBA3b B
OPTraHWUYECKUX COCAMHCHHSIX. THmbl TUOpHAM3AIMU aTOMHBIX —opOuTanen
yraepoja. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKLEeNTOpHbIN). Tumbl NEpeKpbIBaHUS aTOMHBIX OpOUTaneil, G- U T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CHoCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIax
opranuveckux BemiecTB. [loHATHE O CBOOOJHOM paauKane, HyKIeopuie u
anekTpodure.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CoeAUMHEHUU. MoneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBIL.
CtpyktypHble GOpMYJBI  Pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpaniEHHas,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3QPEKTHI B MOJIEKyJIaX OPraHUYECKUX COCIMHEHHUM (MHIYyKTHUBHBIN
U ME30MEpHBIA d3(PPEKTHI).

[IpeacraBnenre o kiaccupuUKalMM OpraHuyeckux BemecTB. lloHsTue o
byHKroHanpHOM rpymme. ['omomorus. 'omomornueckue psinpl. Cucremarnueckas
HoMeHKaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX MTPEICTABUTEIICH.

OcobeHHOCTH U KJIacCcU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTETHHO-
BOCCTAHOBUTEJILHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJIbl HM3yYEeHUS BEUIECTB M HMX MPEBPALICHUNA:
O3HAaKOMJIEHHE C oO0pa3laMud OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NPU HArpeBaHUU
(u1aBieHue, OOYIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJEKYJ
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. ['oMosoruueckuii psj ajnkaHoB, o01ias GopMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
ruOpuau3anmsl aTOMHBIX OpOHTasiell yriepoja, o-cBsi3b. dDuU3mueckue CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJKaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3alluH,
JNETUAPUPOBAHUS, UKIN3ALNKN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacraBnenue o
MEXaHU3M€ peaklMi paJuKaJIbHOTO 3aMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHNs U IPUMEHEHUE aTKaHOB.

Huknoankanel. O0mras ¢popmyiia, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHHUS M XUMHUYECKUX CBOWMCTB MajbiX (LMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTEHTaH, IIUKJIOreKcaH) HUKIoankaHoB. CrocoObl MoiydeHus U
IPUMEHEHUE IIUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuii psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI aJIKEHOB,  Sp-
ruOpuan3anus aTOMHBIX opOutaned yriepona, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuszoMepus. Dusmyeckue CBOWCTBA aAJKEHOB.
XVWMHUYECKHE CBOMICTBA: PEAKLUMH MPUCOCAUHEHUS, 3aMEIIECHUS B O-TMOJOKEHUE
IIPU JIBOMHOM CBS3W, IMOJUMEpHU3aUMU U okucieHus. [IpaBuno MapkoBHHMKOBA.
KadectBennbie peakiiuu Ha JABOWHYIO CBsi3b. CIOCOOBI MOJIYYEHHUS] ¥ IPUMEHEHUE
AJIKEHOB.

Anxanuenbl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOIO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzamus
CONPSKEHHBIX TMeHOB. CIocoObI OYYeHHS U PUMEHEHHE alIKaIUCHOB.

Ankunbl. ['oMosorudeckuii psij ailkuHOB, o01as (opmysia, HOMEHKJIATypa 1
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJIKHHOB, SP-
rudpuan3anns aTOMHBIX opOutanei yriaepona. dusznueckue CBONCTBA aJIKHUHOB.
XUMUYECKHE  CBOICTBA:  peakUUMh  MPUCOCOUHEHHUS, JUMEpPH3aLUH U
TpUMEpHU3aluu, OKUcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOWHY!O CcBsi3b. KauecTBEHHBIE peaKIMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyUYEHUs
Y IPUMEHEHUE aJTKUHOB.

ApoMaTuuecKkue yTrieBoJopoibl (apeHsl). ['oMomornueckuid psiji apeHoB,
oOmast hopmysa, HOMEHKIIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyJIbl OeH3ona. dusnyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMelIeHUsI B OEH30JIbHOM KOJIbLE U
YTJIEBOAOPOJHOM pajuKale, PEakUUH NPUCOCIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupona. CrnocoObl NOMydYeHHs U
MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytasle HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennslif yrosnb v npoAykThl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



MEePEroHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, IMTHUPOIH3.
[TpoayxTel nepepaboTku HEQTHU, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

['eneTnueckas cBsI3b MEXAY Pa3IMUHBIMU KJIaCCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIICHUs TrajoreHa Ha THUIPOKCOTPYIIy, HUTPOrPYyHNy, HAHOTPYIIY,
amuHOTpynny. JlelicTBUE Ha TraJOreHIPOM3BOJHBIC BOJHOTO W CHUPTOBOIO
pacTtBopa wWENOYM. B3auMOAENCTBHE AUTAJIOrN€HAIKAHOB C MAarHUEM W IIMHKOM.
ITonstue 0 METAJIJIOOPTaHUUECKUX COCIMHCHMUSX. Hcnonb3oBaHue
TJIOTCHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE ¥ TPU CHUHTE3E
OPTraHUYECKUX BEIIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
u3ydeHue (pU3NUYEeCKUX CBOMCTB YIJI€BOJOPOJOB (PacCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBoJAOopOJOB Pa3IMUHBIX KJIacCOB (0OeciBeurBaHWE OPOMHON WM
HWOJHOM BOJZIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3auUMOJCHCTBHE alleTUJICHA C
aMMHUa4yHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yIJIepola M BOJAOPOJAa B OPraHUYECKHMX BEIIECTBAX, MOJYYCHHE OSTHICHA U
U3YUEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ koyutekiusamu «Hedts» u «Yromby, ¢
oOpa3naMu IJIacTMacc, KaydyykKOB M PE3UHBbI, MOJACIMPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTJI€BOI0POIOB.

Kucinopoacoaep:xamue opranudecKkue coeJMHEHMS.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MoyieKyn (Ha mpuMepe
METaHoJIa W 3TaHona). ['oMonorudeckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJaTypa " kinaccupukamms. Dusudeckne CBOWCTBA  MPENETbHBIX
OJJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEILICHUs, JAeTuApaTalliv, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHW W  HEOPraHMYECKUMHM  KHCIOTaMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHONIA U METaHOJA
Ha opraHu3M deiioBeka. CrmocoObl IMOIYyYEeHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToOMHBIE CHUPTHI — STUJCHIVIMKOIL U ThulepuH. Duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIMU 3aMEIICHUsI, B3aUMOJICHCTBUE C OPTraHUYECKUMH
U HEOPraHWYECKMMH KHCJIOTAaMH, Kauye€CTBCHHAas pPEaKiMsd Ha MHOT0AaTOMHbIC
criupthl. [IpencraBienne o MexaHHU3ME peakIui HYKICO(DHUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJYyYEeHHUS U TNPUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®cHos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHUE THIPOKCOTPYIIBI HU
oeHzonpHOTO snapa. duszmdeckue cpoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KayecTBeHHble peakuuu Ha ¢eHosn. TokcM4HOCTh ¢eHona.
Cnioco6bl ostyueHus 1 npuMeHenue genosna. GenondopmanbaeruaHas cMoJa.

KapOoHunbHble COETUHEHUS — aJIbJACTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue psjibl aabJeru0B U KETOHOB, O0uIas
dopmyrna, mzoMepuss U HOMEHKIaTypa. Du3nuecKkue CBOWCTBA allbJIETHAOB U
KETOHOB. XMMHUYECKME CBOWCTBAa  albJCTHIOB W  KETOHOB:  pEaKUuu
npucoennHeHusi. OKUCIECHUE IbACTU0B, KAUECTBEHHbIC PEAKIIUM Ha aJlbICTUIbI.
CnocoObl moJy4eHus U MPUMEHEHHUE allbJIETUI0OB U KETOHOB.

O1HOOCHOBHBIE MpeIeNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepus u HOMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TpPEJCIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXAY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius >TepudUKallid, PEaKIUH C Y4YacTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOEHHOCTH CBOWCTB MYypaBbUHOW KHUCIOTHL. [loHSTHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EeHHOCTH CBOMCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTenu BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apUHOBAas, MNaJbMUTUHOBAs, OJEUHOBAs, JUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOMyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, obmas Qopmyna, uzomepuss u
HOMeEHKJIarypa. Duznueckne M XMMHUYECKHE CBOMCTBA: THUIAPOJINU3 B KUCION U
HIEJIOYHOM Cpene.

Kupswi. Ctpoenue, GU3NIECKUE U XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIIU3 B
KHUCIION U 1iesnouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpPEIEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpoO/IE.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mras xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuabl: TIIOK03a, (GpPyKTO3a, rajsakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA UM HaxXOXkjAeHHE B npupojie. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. lIpumeHeHHe TIIIOKO3bl, €€
3HA4YEHUE B KU3HEAECATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapos3a, MajabTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIME Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lonucaxapuapl: kpaxman,
IJIMKOTEH U 1eunono3a. CTpOoeHHE MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
HEJUTI0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmanga M ULEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBA KpaxMayia: THAPOJIM3, KAYECTBEHHAs PEaKUus C MOAOM. XUMHUUYECKHE
CBOMCTBA IIEIJUTIOJIO3BI: TUIIPOJIU3, MOdyueHue 3(pupoB 1erttonao3sl. [lonsarue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



DOKCIEpUMEHTANbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX MPEBPALICHUN:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPHUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJbJACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE A3TUJIOBOIO CHUPTA JAMXPOMATOM Kaiausl (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMU Ha aJlbJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  runmpoxcumom  meau(Il)), peakmus ramnepuHa €
ruapokcuom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm menu(Il), BzanmoneicTBue
KpaxMalia C MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/lady Mo TeMaMm «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. ClOKHBIE Y3DUPHD».

A30Tcoaep:kanue OpraHnyecKue coeuHeHus.

AMWHBI — OpraHUYEeCKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTuyecKkue W apoMaTHYEeCKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiiekys, obmas Gopmyina, u3oMepusi, HOMEHKIATypa U (hu3udeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aNn(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANIKWIMPOBAHKUE, B3aWMOJICHCTBUE IMEPBUYHBIX AMHHOB C A30THUCTON KHUCIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWUIIMH — TpeACTaBUTENIb AaMHUHOB apoMarhdyeckoro psga. CrpoeHue
aHwiInHa. B3anMHOE BIUsSHUE TPYII aTOMOB B MoJeKyse anminHa. OcoOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWwIMH. CrocoObl
MOJIydyeHUs] M TpUMEHeHHe anudarudyeckux aMuHoB. [lonydeHue aHwiInHaA U3
HUTPOOEH301a.

AmuHokucnoTel. HoMeHnknatypa u uzomepusi. OTaelnbHbIe IPEACTABUTENHN Ol
AMUHOKHUCJIOT: TJIMUMH, anaHuH. @Du3NYecKhe CBOWCTBA AaMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHMM, peaklusl MOJMKOHACHCAIMY, OOpa30BaHUWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJINA3 MENTH/IOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEHIECTB W HMX IPEBpalCHUN:
pacTBOpeHHE OCJIKOB B BOJE, ACHATypalus OENKOB NMPU HArpeBaHHUH, I[BETHBIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTCconepKaliue  OpraHuyeckue — coeauHeHus» U «Pacmo3naBanue
OpraHUYECKUX COCTUHEHUN.

BbicokoOMoJIeKY ISIPHbIE COeIHHEHUS.

OCHOBHbBIEC MOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSASI MOJICKYIsIpHAas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHSI.

[Tonmumepubie Matepuanbl. Ilnactmacchl (TMONMATHICH, TMOJUMPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHJIMETAKpPWIAT, TOJUKApOOHATHI,
nonvdTUICHTepedTanar). Y unusamus 1 nepepadoTka miacTruka.

DacTOMEPHI: HaTypaIbHBIN Kay4yK, CUHTETUYECKHE Kay4qyKu
(OyTaaueHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBHIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypasabHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIABCaH).

[Tonmumepsr CHEIUATBHOTO HA3HAYCHUS (TeduioH, KEBJIap,
AJIEKTPOIPOBOISIINE MOJUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEepUMEHTAIBHBIC METOJbl HW3YUYCHHUS BEIIECTB W WX MPEBpaICHUI:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
KaydyKoOB, PEIICHHE OJKCIICPUMEHTAIbHBIX 3a7au To Teme «Pacmo3naBanue
IJIACTMACC W BOJIOKOH.

Pacuérnrle 3agaun.

Haxoxaenue wmosiekyyisipHO (HOpMysbl OpraHUYECKOTO COCIAMHEHUS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHMYECKOrO0 COSTUHEHHS 1o Macce (00bEMYy)
POJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakM¥ W/WIW WMCXOMHBIX BEIIECTB, YCTAHOBIICHHWE CTPYKTYPHOH (HOPMYJIBI
OpTraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJTY4YCHHS, ONpPENeNICHUEe JOJIM BBIXOJAa MPOIYKTa PEAKIUU OT TEOPETUUCCKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBS3€H NPH U3YYCHUH OPraHUYECKOH XUMUH B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOJIb30BAaHME KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHSATUH, MPHUHATHIX B OTACIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJIEHUE, HAYYHBIN (PaKT, runoTesa,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

®usznka: Marepusi, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSHHE
BEIECTBA, (DU3UYCCKHUE BEIWYUHBI, CIWHUIBI WU3MEPCHHUS, CKOPOCTh, DHEPIHs,
Mmacca.

buomorus: kierka, opraHm3M, OJKOcHCTeMa, Owmocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOXKEHUE,



dboTtocuHTe3, nbIXxaHWe, OETKH, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpacdus: mose3Hpie NCKOMAaeMbIE, TOTUIHUBO.

TexHONOTHSA: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoenue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMH4ecKuX 3J€MEHTOB (s-, p-,
d-, f-snmemenTh). PacmpeneneHue 3JIEKTPOHOB IO ATOMHBIM — OpOUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUM, 3JIEKTPOHHbIE KOH(PUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[Tepunonnueckuyt 3axkoH u Ilepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBa3b NEPUOANYECKOTO 3aKOHA M Ilepronnueckoil cuctemsl
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUE€M  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM ¢ IepuoAaM. 3HA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayuinueckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U JuHa CBsA3U. l1oysIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAaJIECHTHOW CBA3U. KpaTHeie cBs3u. BogopongHas CBA3b.
Me)XMONeKyJIApHbIE B3aUMOIECHCTBUSL.

BajleHTHOCTP ¥ BaJICHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHUEM (HAa MPUMEPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHHsIX. COCTaB KOMILUIEKCHOIO MOHA!
KOMILJIEKCOOOpa30BaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHe 0 KOOPIMHATMOHHON XUMHH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHs.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o nucrnepcHeix cucremax. Mctunubie pacTtBopsl. [lpencraBienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUH PaCTBOPOB:
MaccoBasl J0JIs BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HoOMEHKIaTypa HEOPraHUYECKHX BEIIEeCTB. TpUBHAIBHBIC
HAa3BaHUS OTJEIbHBIX IIPEACTABUTENIEH HEOPITaHUYECKUX BEIIECTB.

Knaccudpukanus XuMUuecKux peakiuii B HEOPraHUYECKON U OpraHuyYeCcKOi
XUMUH. 3aKOH COXPAHEHUS MACChl BEILIECTB; 3aKOH COXPAHEHUS W IPEBpalCHUS
DHEPTUU MPU XUMHUYECKUX peaknusiX. TermnoBbie 3h(HEKTh XUMUUYECKUX PEaKIIUN.
TepMoxuMUYECKHE YPABHEHUS.

CKoOpoCTh XMMUYECKOW peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB.
['omoreHnHsle 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OO6patumbie 1 HeOOpaTUMBIE PEAKIIMU. XUMHYECKoe paBHOBecue. KoHncranTa
XUMHUYECKOro paBHOBecHus. DakTOphl, BIMAIOMIME HA ITOJ0KEHHE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPaTypa, JAaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [larense.

OnekTpoiautuueckas gucconuanus. CuiabHble W cla0ble  3JIEKTPOJUTHI.
Crenenp nuccounanuu. Cpella BOJIHBIX PAcTBOPOB: KHUCJIOTHAsl, HEHUTpaibHasi,
miesniouHas. Bonoponnsiii nokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOT'0 OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIICHUS.
Okucnautenb W BOCCTaHOBUTENbL. [lpomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxneinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeETOA AIEKTPOHHOTO OalaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl HM3YyUYE€HHUS BEIIECTB U WX NPEBPAIICHUN:
pa3loKEHWE TEPOKCUIA BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOpPA, MOJIEIHU
KPUCTANIMYECKUX PEIIETOK, TPOBEJCHUE PEAKIIUI HOHHOTO 0OMEHA, ONpe/IeTICHUE
Cpeapl pPacTBOPOB C IOMOIIBIO WHIWKATOPOB, U3YYECHUE BIIMSHUS PaA3JIUYHBIX
(GakTOpoB Ha CKOpPOCTh XUMHUYECKOM pEaKIMUu M TMOJOXKEHUE XHUMHYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tomoxenne HemeraiuioB B llepuognueckod CHCTEME  XUMHYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOGHHOCTH CTPOEHHUS MX aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpPEe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bomopon. Ilomydenue, ¢uzndeckue W XUMHUYECKHE CBOMCTBA: PEAKIMU C
METajylaMd M HEMETajUlaMH, BOCCTaHOBUTEIbHbIE CBoOWcCTBa. ['mapuibl.
TomIMBHBIE ATIEMEHTHI.

lNanorensl. HaxoxxneHue B mpupoje, COCOObI MOJydeHUs, (GU3NYecKue M
XUMHUYECKUE CBOMCTBA. ['aloreHOBOAOpObI. BaxkHeuIe KUCIOPOICOACpKAIINE
COEIMHEHMsI TanoreHoB. JlabopaTopHbIE W MPOMBIIUICHHBIC CIOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kucinopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B TIpUPOAE, CIOCOOBI MONy4YeHUsS, (U3UYECKUE U
xuMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [IpuMeHeHnEe cephl U €€ COETMHEHU .

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOJIy4yeHus, (usndyeckue u
XUMUYECKUE CBOMCTBA. AMMMAaK, HUTpUbl. OKCUAbl a30Ta. A30THUCTast U a30THAs
KHCJIOTHI U UX cou. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHUS.

®dochop. Haxoxknenue B mpupoje, crnocoObl MONMydeHHs, (PU3UUYECKUE U
xumuueckue cporctBa. @ochunasl u dochun. Oxcunbl dochopa, dochopHas
kucnota u e€ comu. I[lpumenenue docdhopa u ero coeaumHeHuit. dochopHbie
ya00peHus.

VYrinepon, HaxoXIeHUE B NOpUpoje. AJUIOTPONHbIE  MOAU(PUKALHUU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u e€
coli. AKTHBUPOBAHHBIA yTOJIb, amcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COEIMHEHUM.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MoinyyeHus, (hU3UYECKUe u
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeHeHue kpemMHus U ero coenuHeHui. CTekso, ero nojiydyeHue, BUIbl CTEKIIA.

[Tonoxenue MmeramioB B [lepuoanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOUYEeK aToMOB MeTauioB. OOmue
dbu3uyeckre cBoiicTBa MeTauioB. [IpuMeHeHue MeTauioB B OBITY U TEXHHKE.
CmuiaBel METAJIOB.

DONEeKTPOXUMHYECKUN psAll  HampsbkeHuid  MertauioB.  OOmme  crnocoObl

HOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILUTYPIHUs,
anekTpoMmetraiuryprusi. Ilonarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HUH.

O6mrast xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoii crucTeMbl
XUMUYECKUX OdJIeMeHTOB. Hatpuii u Kanuii: mnonydeHue, ¢(U3MYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

Ob6mas xapakrepuctuka metaimioB IIA-rpynmsl [lepuonnyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. Maramii W KaJblWi: TOJNy4eHHe, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB M HMX COCIUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHMI: TTOTy4eHUe, GU3NYECKUe U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@orepHble CBOICTBAa OKCHUIA U
TUJIPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUHMUSL.

OOmast  xapakTepucTuka MeTauioB 10004HbIX mnoarpynn (b-rpymnm)
[Ieprnoan4eckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

Ou3NUeCcKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCJIUTENbHbIE CBOMCTBA. [loTyuyeHne u mpuMeHeHne Xpoma.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MAapraHia MU €ro COCIUHEHHM.
Baxneitmue coegunenuss wMapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHBIC CBOMCTRA.

DU3NYECKUE U XMMHUYECKHE CBOMCTBA jKejle3a U €ro coeauHeHuil. OKCUisbl,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [lonyuenre u npuMeHeHUE Keye3a
Y €r0 CIUJIABOB.

DOu3nvecKue U XUMAYECKUE CBOMCTBA MeU U €€ coenuHeHuid. [lonydyenue u
MIPUMEHEHHUE MEIN U €€ COCTMHEHU M.

[unk: mnonyuyeHue, ¢GU3MYECKHME W XUMHYECKHE CBOWCTBA. AMQpOTEpHBIC
CBOWCTBA OKCHJIa U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI HUHKA. [[puMeneHne
[IUHKA U €r0 COeANHECHUH.

OKCIEpUMEHTANIbHBIE METOJbl M3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamnsl W CIUIaBbDY, B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJACHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTHOHbl METAJUIOB, B3aWMOJICHMCTBUE THUIPOKCUIOB AJTIOMUHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU HIEIOYEH, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHUus», «A30T U (hochop U UX COCTUHEHUS,
«MeTabl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHUSA U KU3Hb.

Ponp xumuu B obecriedeHur yCTOMYMBOTO pa3BUTHUs uesioBeuecTBa. [lonsaTue
0 HAy4YHBIX METOJAX I[IO3HAHUS M METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHU3ald XUMUYECKOT0 TPOU3BOIcTBA. [IpoMbIlLIeHHbIE
CIOCOOBI MOJTYYEHUs] BAKHEUIUX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIIOTHI, MeTaHoJ1a). [IpOMBITIIIEHHBIE CITOCOOBI MOJYYEHUS METaUIOB U
CILUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYIKAIOLIECH CpEelbl U €ro IMOCIEICTBHUS.
Ponp xumMum B oOecrieueHIN SHEPTETHIECKON OS30ITaCHOCTH.

XuMusi U 340poBbe 4esnoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHUSI TIHIIU: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N00aBKU. Poib Xxumuu B
oOecrieyeHn MUIIeBOI 0€30MacHOCTH.

Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30IacHOT0 HCIOIb30BaHUs TPENnaparoB OBITOBOM XUMUU B MOBCEIHEBHOMN
KU3ZHU.

XUMUSL B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTEpUaibl (LIEMEHT,
O€TOH).

XuUMus B CENIbCKOM X03sicTBe. OpraHnvyecKre U MUHEpaIbHbIE YI00pPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKH, CTEKJIIO, KE€paMUKa.
Marepuansl aist 2neKTpoHUKHA. HaHOTeXHOI0TH Y.

Pacuérnrlie 3agaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIUU BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKLIHUH, €CIU OJHO U3
BEIIECTB HMMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEHIECTBA) MPOIYKTa
peakuuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH W MOJIAPHOMU
KOHIICHTPALlMM BEIIECTBA B pPacTBOpE, JOJIM BBIXOJA IPOAYKTa PEAKIHMH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed TOpU  HM3y4YeHHH OOmed u
HEOPraHU4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIISIETCA YE€Pe3 UCIIOIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUHN, IPUHATHIX B OTACIBHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCUu(PUKalUs, MePUOJAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHHE.

®usnka: Marepusi, MUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TeJlo, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, HJACAJbHBIN Ta3,
dbu3uYecKre BETUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUsI, Macca.

buomnorusi: knetka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIN3M, MaKkpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M IOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MmuHepanbl, TOpHBIE MOPOJIBI, MOJE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoJIOrusl: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJLUIYPIusi, CTPOUTEIbHBIC
MaTepuaibl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
dbapmaneBTUYECKas IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



IpcriapaTtoB, IIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPHUAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHINA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTCcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpPEeAMETa «XHMMHS» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs BBIACIEHBI CJICAYIOIIUE COCTaBIIAIONIME: OCO3HAHUE
00yYaloIMUMUCA POCCUICKONW TPaKIAHCKONW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTHA U CAaMOOIPEICIICHUIO; HUITMYUE MOTUBALIUN K
0Oy4EeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOMIMXCs PYyKOBOACTBOBATHCS
OPUHATBIME B OOINECTBE TpaBWJIaMH W HOPMaMHU T[OBEJCHUS;, HAIUYUE
IPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhI; CHOCOOHOCTb CTABUTH LEIH U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTATBl OCBOCHUS IMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIIbBHOW W MPAKTUYECKON JACSITEIBHOCTU
oOy4Jaronuxcs B MpoIecce peaansaiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIMuHOCTHBIE pE3yJIbTAThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTPakaroT
c(hOpPMUPOBAHHOCTh OITbITA [MO3HABATEIIBHOM M MPAKTUUECKON AEesTEIbHOCTH
oOydJaronmxcsi B MPOIECCEe peau3aii 00pa30BaTEIbLHON JCSITEIBHOCTH, B TOM
YUCJIEC B YaCTHU:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBAXKEHUS K 3aKOHY W IIPABOIOPSAJIKY;

MPEJACTABICHUS] O COLMAIBHBIX HOPMax M MNPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTA IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTHI IPYTUX MPU aHATU3€ Pa3TUYHBIX BUJOB YUEOHOU NIEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YECTBEHHON XUMHHU,

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
IIPUJIOKEHHUS] XHUMHUHU, OCO3HAHUS TOIO, 4YTO JAHHBIE HAyKd €CTb pE3yJbTarT
JUIMTEIBHBIX ~ HAOJNIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpECa M TIO3HABaTEIbHBIX MOTHBOB B TMOJYYEHUU U TOCIEIYIOIIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPaJTbHO-HPAaBCTBCHHBIC
HOPMBI ¥ TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) dpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOMMOCTHA OTBETCTBEHHOTO OTHONICHHS] K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 370POBbIO;

coOroficHUsT TpaBmwi 0€30MacHOTO OOpallleHHs C BellecCTBaMU B OBITY,
MOBCEIHEBHOM )XKU3HU, B TPYJOBOH AEATEIHLHOCTH;

MOHWUMAHUSI IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HaHMS TOCIEICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKOM
NESTENHbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUM NPAKTHUYECKUX 3aj]a4
COI[MAJIbHOM HAIMpPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpECca K MPAKTUIECKOMY U3yUEHHUIO MPOodeccruidl pa3aIuvyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTam TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIAMBHUIYaJbHOH TPACKTOPUHU
oOpasoBanmsi, Oyaymielr mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO0Pa3HOr0 OTHOIICHHUS K TPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COIUATBHON CPEbL;



OCO3HAHUS HEOOXOJUMOCTH HCIOJIB30BaHUS JOCTIKCHUM XUMHUH IS
peLIeHns BOIPOCOB PallMOHAIIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, MPUHOCIIIMX Bpell OKpPYKaIOLIEH
NPUPOJIHON cpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJIEICTBUA MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJUYUsl Pa3BUTOTO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEATETbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOMU
NpaKkTHKE, CIOCOOHOCTM ¢ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 TMO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUSl CHenu(PUKA XUMUM KaK HayKd, OCO3HaHHS € poiu B
dbopMHUpOBAHUY PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCcTaBlIeHus 00 OKpYKarolIeM MHUpE Kak O €IMHCTBE MPUPOABI U YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpolJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIN3ALUU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXXHOM pOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOU, IHEPrEeTUUYECKOM,
MUIIEBOA U 3KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, 00€CTICYEHUN
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMMDOPTHON KU3HU KAXKJIOTO YJICHA
00I1IECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUsS CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJIb30BaTh
MoJTy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJIICHUIA OKPYKAIOIIETO MUpA U
MPOUCXOMIAIINX B HEM U3MEHEHU, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIMXCSA JAaHHBIX C IEJbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA A
perieHus Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHMIO, UCCIEN0BATENbCKOMN NESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B paznudHbIX chepax mpodeccruoHanbHOM
NEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHHS MPOTrpaMMBbI 10 XMMHUHU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAayYHbIC MOHSATHUS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4IHbIA (paKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOTIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIC Y4eOHbIEC NEeHCTBUs (MO3HABaTEIbHBIE, KOMMYHHKATHUBHBIE,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue (byHKITMOHATBHOMN
IPaMOTHOCTH M COIMATLHON KOMIIETEHITUN 00yJarOITIXCs;
CIIOCOOHOCTH oOyyarommxcst UCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JEUCTBUS B MMO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrNYecKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh eI JEATEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH UX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHW TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUS OTICIbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKLINM;

YCTAHABIMBATh IPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOHTH JIOTHYECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUH CHUMBOJIHAYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TPEICTABICHUS — XUMHUUCCKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, ypaBHEHHE XHUMHUYECKOM



peakuuu — IMpU PElIeHWH Y4YeOHbIX MO3HABATENbHBIX M NPAKTHUUECKUX 3ajad,
IPUMEHATh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHUS sl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peakuuii;

(GbopMyIMpOBATH LIEJU U 33/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENbHO C(OPMYJIHMPOBAHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3Bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKJCHUN;

BJa/JIeTh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W IMPOBEACHUSA
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAaOMIOJaTh 32 XOJA0M
npoLecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyJIHpOBaTh
00001IEeHHS 1 BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIEOBAaTENIbCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIeHUS MNPaKTUYECKUX 3a/lad, HPUMEHEHUIO pa3InYHBIX
METOJI0B [TO3HAHHSI.

3) paboTa ¢ nunpopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX UWHGoOpManuu (Hay4HO-
NOMmyJIsipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO PAa3IUYHBIX BUAOB U (hopm
IPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHSATH PA3NMUYHBIE METOJbI MPU MOUCKE U
orObope wuH(poOpMaMK, HEOOXOAMMOW i1 BBINOJHEHUS YYEOHBIX 3aJad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHyI0  (OpMy  MpeACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJb30BaTh HAYUYHBIH fA3BIK B KadecTBe CpeAcTBa Mmpu pabdoTe ¢
XUMHUYECKON HMH(pOpMaAIMeil: NpUMEHATh MEXIpeAMETHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIUYCCKUC CPCACTBA HATI'TLATHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme l[eﬁCTBHH:



3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYkAa€MOI TEMBI B XOJI€ AUAJIOTA U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIEH, POPMYITUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TIPEITIOKEHHON 3a]1a4u;

BBICTYIIaTh C TPE3CHTAIIMCH pe3yIbTaTOB ITO3HABATCIIBHOW JCSITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WM COBMECTHO CO CBEPCTHHKAMU TTPH BBITIOTHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThI 1O MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaanu3aiuu yueOHOro MpoeKTa, U (OPMYJIMPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUMN ITyTEM COTJIACOBAHMS IO3WUIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHbIC 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEJIbHYIO
NEeATENbHOCTh, ONpenesss €€ Leaud M 3aJaud, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpeljlaraéMblii aJrOpuT™M JAEUCTBUM mpu
BBINIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3a7ad, BbIOMpaTh HaumOoJee
3¢ (pexTUBHBIN €rMOCOO MX peleHUus C Y4YETOM IMOJYYEHUS HOBBIX 3HAHHHA O
BELIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIJISITh CAMOKOHTPOJIb JEITEILHOCTH HAa OCHOBE CaMOAHAIN3a W
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yIbTaThl OCBOCHUS MPOrPAMMBI 110 XUMHUH Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHelUpUYECKUe
JUIsl yueOHOro npenMeTa « XUMUsH Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIM
0 OCBOCHUIO, UHTEPIPETALMA U NPEOoOpPa30BAHUIO 3HAHUM, BUJIbI JACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsAX, CB3aHHBIX C XUMuen. B
IporpaMMe IO XHUMHUU TPEAMETHBIE PE3YyJIbTaThl MPEACTABICHBI 10 TOJaM
W3y4YCHUS.

10 KUIIACC

[IpenMetHble pe3ylbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMUSI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHIECKOMN, SJHEPTETHUECCKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HCTOYHHUKOB SHEPIruH, B obecrieueHU palMOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, B (OPMUPOBAHUM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJoBeKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpask  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TTOHATHS — XUMHUECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
obonouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMma, TruOpuau3alus AaTOMHBIX OpOWUTalie, HWOH, MOJIEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENILHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKelleT, (yHKIIMOHAIbHAS
IpyIa, pagukai, CTPYKTypHble Gopmynbl (pa3BEPHYTHIC, COKpAIIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas M MPOCTPAaHCTBEHHas (T€OMETpUUecKas,
ONTUYECKAs), H30MEpPbl, TOMOJIOTUYECKUN pPsAll, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJI- U a30TCOJIEpIKAIlMe OpPraHWYECKHUE COCAMHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCJAWMHEHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS OPraHUYECKUX
BelecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TOpeBpalleHuss HHEPrUM TMPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHUM, MHUPOBO33PEHUYECKHE 3HAHUS, JEXKAIUE B OCHOBE
MOHUMAHMS TPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aMMHOM BJIMSTHUUA aTOMOB U I'PYIIN aTOMOB
B MOJICKYJIaXx (MHIYKTUBHBIA U Me30MepHBI 3¢ dekThl, opueHTanTsl [ u Il pona);
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, IMOJYyYCHHUH U Oe30macHOM
WCIIOJIb30BAaHUN BAKHEUIUX OPraHMYECKUX BEIIECTB B OBITY W IMPAKTUUYECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUNAX  XUMHYECKOIO
MIPOU3BO/JICTBA (Ha MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMCHUI: BBISBJISATH XapaKTEPHBbIC MPH3HAKU ITOHSATHM,
yCTaHaBJIMBAaTh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIONIME MOHATHS MPHU
OTIMCAaHUM COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIUMKY JJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUICCKHUX
BEIIICCTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIMH U PACKPBHIBATh UX CYIIHOCTD:
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca »dTUX peakIuii, peakiii HOHHOTO OOMeHa IyTéM
COCTAaBJICHUSI MX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUM;



U3TOTABJIMBATH MO MOJIEKYJl OPTaHUYECKUX BEHIECTB IS WILTIOCTpaIuu
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMCHHI: yCTaHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
OPTaHWYECKUX BEMIECTB MO0 WX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHHUS IO CHUCTEMaTUYECKOU
Homenknatype (IUPAC) u mpuBoAuTh TpUBUAJIbHBIE HA3BaHUS I OTIEIbHBIX
IPEICTaBUTENICH OPTraHUYECKUX BEIICCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIICPHUH,
ATUJICHTJIMKONb, (eHos, dopmanbaerua, aneTaibJIeruj, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(OPMHPOBAHHOCT, YMEHHUS ONPEACHATh BHJ XHWMHYECKOW CBS3H B
OPTraHWYECKUX COCIMHCHMSIX (KOBAJICHTHAs W HWOHHAs CBsI3b, G- W T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytnepoBa juist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS;

c(OPMHUPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XUMHUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, IIUKIIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOAOPOJOB, CIUPTOB, allbJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJ€BOJOB (MOHO-, JIM- W TOJHCAXapHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b ~ MEXKAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX TPHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COCAMHEHUH OT
KPaTHOCTH U THUIIA KOBAJICHTHOM CBS3U (G- U T-CBS3H), B3AUMHOT'O BIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKH YTIJIEBOIOPOIHOTO
ceipbs  (He(Th, TPUPOTHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepadboTKu U
MIPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAayYHBIX
METO/IaX TMO3HaHUS — HaOJIOJCHUH, U3MEPEHUH, MOJICITUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHPOBAHHOCTH yMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICTUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIINIO, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUJI M3Y4YCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEaAKIIi;

c(hOpPMHPOBAHHOCTh YMEHUI: BBHISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHATUSIMUA W TIPEJICTABIICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHCTEMHbIEC 3HAHUS MO OPTraHWYECKOW XUMUHU ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUH, UMEIONNX €CTECTBEHHO-HAYYHYIO MPUPOTY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUETBl 1O XUMHYCCKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIB30BAaHUEM (DH3UIECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIACHUI0 XUMHUYECKON
(GbopMyJIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISAM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CrOpaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH
C TO3UIMUA  DKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM JIEATETbHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaboTkon
BEIIECTB, UCIIOIL30BaTh MOJYYCHHBIC 3HAHUS JIJIS TIPUHSATHS TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XHMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IIJIAHUPOBATh M TPOBOAUTH
XUMUYECKUNA DKCHEPUMEHT (TOJIy4eHHEe W H3YyYeHHE CBOMCTB OPraHUYeCKHX
BCIIECTB, KAYCCTBEHHBIC pEaKIMHM YIJIEBOJOPOJAOB pPa3IUYHBIX KJIACCOB U
KHUCIIOPOICOICPYKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTATbHBIX
3aady MO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAaMU M JIA0OPATOPHBIM O0OPYIOBaHUEM,
dbopMyaMpoBaTh 1ENb HKCCJIEAOBAHMS, NPEACTaBIATh B pa3inyHON (opme
pe3yIbTaThl IKCIIEPUMEHTA, aHATM3UPOBATh U OIECHUBATh UX JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOMI0/1aTh TPaBWJIa YKOJIOTHYECKHU IIeJIECO00pPa3HOTO MOBEACHUS B OBITY U
TPYJIOBOM NIEATETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 370POBBS, OKPY)Karollen
IPUPOAHON Cpebl U JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKUBBIC OPTaHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHATM3UPOBATh I€JIeCO00PA3HOCTh MPUMEHEHUS! OPTraHUYECKUX BEIIECTB B
IPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMCHHH: OCYIICCTBJIATH IICJICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOPMAITIHU B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U yaeOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBoi nudopmaruu, IHTEpHET U ApyTrHUe), KPUTHISCKU
aHATM3UPOBATh XUMHUYECKYIO0 HH(OpMaInio, nepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHuveckas
XAMUS OTPAXKAKOT:

c(OPMHUPOBAHHOCTh TIPEICTABICHUN: O MAaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJIICHUM NPUPOABI, O MECTE M 3HAYCHHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOoOJeM SKOJOTHUYECKON, PHEPreTUYeCKOM M TMHUIIEBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIHMHBI, CO3JJaHUM HOBBIX MaTEPUATIOB, HOBBIX
MCTOYHUKOB SHEPruHU, B OOECMEUECHUM PALMOHAIBHOTO MPUPOAOINOIL30BaHUS, B
dbopMHUpOBAaHWM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3I0pPOBBIO M IPHUPOIHOMN

cpene;
BJIQJICHAEC  CHCTEMOH  XUMHYCCKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIIue IOHATUS — XUMHUYCCKHM OBJIIEMEHT, aToM, SApO aTroMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIA, BaJEHTHOCTb, O3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, MWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJJIMYECKAsl PpEIIETKA, XHUMHUYECKasi peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJEKTPOJIUTHYECKAss JUCCOLUALMS, CTENEeHb JAUCCOLMALNU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKkiui, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHs ANEKTPOJUTHUYECKOM IUCCOUMANU, NEPUOAUUECKUM
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MAacChl BELIECTB, 3a4KOH COXPAaHEHUS U
NPEBPALICHUS SHEPTUU NPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME€ B OCHOBE IMOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAaIMOJIEKYJISIPHOM YPOBHSX; IMPEACTAaBICHUS O MEXaHW3Max XHMHYECKHUX
peakiui, TEpPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(akTOIOTHYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYYECHUU W 0OE30MacHOM
UCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUNAX  XUMHYECKOIO
MIPOU3BOJCTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABIIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSATHS MPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO) CHMBOJIUKY JIJIS
coctaBieHusi (OpPMYJ BEIIECTB M  ypaBHEHUM  XHUMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAECIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSIX, BUJI XMMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJJInyecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM  pemETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEmETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMUPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMHU IO Pa3IMYHBIM NMpU3HAKaM (YUCITy
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTENEHEH OKHUCIICHHUsI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aTtopa u
JPYTHUE); CAMOCTOSITENIbHO BRIOMPATh OCHOBAHUS U KPUTEPUHU IS KilacCu(pUKanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOIUIECKOTO 3akoHa /.
W. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHUM: XapaKTEepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHWMHYECKHX JJIEMEHTOB NE€PBOrO—4eTBEPTOrO MNEPHOIOB
Ileppogmueckonr  cucremsl .M.  MengeneeBa, uUCnoib3ys  NOHATHA
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUYECKHE COCTOSIHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeauHeHnd mno nepuogaMm u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MeHpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3MYHBIX  KJIAcCOB,  IOATBEPKIAThb
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHMMH BEIIECTBAMHU C
MOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOro OanaHca
ATUX pPEaKUui; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI UX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPaBHEHWM;  peakuud  TUAPOJIW3a;  PEeaKuui
KOMILIIEKCO0Opa3oBanusl (Ha MpUMeEpe TIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIM ¢ y4€TOM HMX HHEPreTUYECKHUX XapaKTePUCTHUK, XapaKTep
WU3MEHEHUS CKOPOCTH XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pa3iMYHbIX
(akTOpOB, a TAaKKE XapaKTep CMEIIECHUSI XUMHUYECKOT'O PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3aercTBuil (mpuniun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHMHUYECKHE PEAKIUH,
JeXallie B OCHOBE MPOMBIIIJICHHOTO TOJYYEHHUS CEpPHOM KHUCIIOTHI, aMMHaKa,
oOIIre HaydHble TMPHUHIMIBI XAMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
IPUMEHEHHUs HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOAAaX HAYYHOTrO
NO3HAHMS SIBICHUW TPHUPOIBI — HAOMIOJEHUE, H3MEpEeHUE, MOICIUPOBaHNUE,
AKCIIEPUMEHT (peabHBIM M MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHMSI IPUMEHATh 3TH 3HAHUS MPU SKCIIEPUMEHTATIBHOM UCCIIEJOBAaHUH BEIIECTB
U Uil OOBSICHEHUS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJIE,
PAKTUYECKOH JESITEIbHOCTH YeJIOBEeKa U B MOBCETHEBHOM JKU3HM;

c(hOpPMUPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MNOHATUAMU W TPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUETHl: C HCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPAIIHUS;
Macchl BEIIECTBa WM 00BEMA Ta3a MO M3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 yUaCTBYIOIIMX B PEaKIMM BEIIECTB; TEILIOBOTO 3(deKTa
peaxkiuu; 3Hau€HUsT BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M HIEJoued ¢
U3BECTHOW CTENEHBIO AMCCOLMAIIMM;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa PEaKINK, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PAacTBOpa C
OMpeIeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MuMeeT TpHUMECH); TOJU BBIXOAA MPOIYKTa pPEAKIMH; OOBEMHBIX OTHOILIECHUMN
ra3os;

c(OpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTH
XUMHUYECKUHA  OKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOJTBEPKICHIE KaueCTBEHHOTO COCTaBa HEOPTaHUMYECKUX BEIECTB, OMPE/CICHNE
Cpelbl PAcTBOPOB BELIECTB C MOMOIIbIO HMHJIMKATOPOB, H3yYEHUE BIUSHUSA
paznuYHBIX  (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW  pEaKIuu, pEIICHHE
DKCIIEPUMEHTAIBHBIX 3a7ad 1o TemMaM «Mertamiely u  «Hemetamns»y) ¢
coOJII0/IEHHEM TpaBUJl O€3011acCHOr0 OOpalleHusl ¢ BEIECTBAMH U JIA0OpaTOPHBIM
o0opynoBaHueM, (GOpMyIHpPOBaTh LeJdb HCCIEAOBAHUSA, MPEACTABIATh B
pa3ianuHoOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOIaTh MPABUJIA TTOJIH30BAHUS XUMUYECKON
nocyaod ®W jabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBITIOTHEHUIO JIa0OPATOPHBIX XUMHYECKHUX
OTIBITOB, DKOJOTHYECKH I[EeJIECOO0Pa3HOTO TOBEACHUS B OBITY W TPYAOBOU
NEATEIIbHOCTH B LIEJIAX COXPAHEHUS! CBOErO 3JI0POBbS, OKPYKAIOIIECH MPUPOIHOM
Cpelabl W JOCTHXKEHUS €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATh OMNACHOCTH
TOKCHUYECKOT'O JISUCTBUSI HA YKUBBIC OPraHU3MBI OMpPEIACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nH(MOPMAIMU B PAa3TUYHBIX UCTOYHHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBor mHdopManuu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHaJIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIIUIO, IiepepadaThiBaTh €€ U UCMOJIb30BATh
B COOTBETCTBUU C MOCTABJICHHOW y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

KoaunuyecTBO 4acoB

Ne HaunmeHoBaHMe pa3ie/ioB U JIeKTPOHHBIe (HH(POBHIE)
Kourpoasnsie | IlpakTuyeckue
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTbl
Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYeCKOM XUMUM
IIpenmeT oprannueckon
xumuu. Teopust CTpoeHUS
1.1 Py 1P . 8 https://m.edsoo.ru/6 IHH8J58X
OpraHWYECKHUX COCIMHEHHUN A.
M. bytneposa
Hroro no pazaeny 8
Paznen 2. Yriaesoaopoabl
[IpenenbHbIE YIIIeBOAOPOABI
2.1 pedl Y AOPO 5 https://m.edsoo.r/LCSJ74CMA
— aJIKaHbl, HUKJIOATKAHbI
HenpenenbHueie
2.2 YIJIEBOAOPOIbI: ATKEHBI, 14 1 https://m.edsoo.ru/OBNBOPH31
aJIKaJUEHBbI, AIKUHbI
ApomaTtuieckue
2.3 P 8 https://m.edsoo.ru/3KLA11.26M
YTJIEBOJOPOABI (ApEHBI)
[IpupoaHbIE UCTOYHUKHU
2.4 YIJIEBOJOPOAOB U UX 4 https://m.edsoo.ru/RY6ONBZAW4
nepepadboTka
lManorennpousBoaHbIE
2.5 P A 4 1 https://m.eds00.ru/JI9OENZ9M
YTJIEBOIOPOAOB
Hroro no pazneny 35



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M

Pasznen 3. Kucaopoacoaepsxkamue opranndeckue coeJuHHEHUs

3.1 Cruprtel. Genon 11 https://m.edsoo.ru/TII36 WGJ5
KapO6onusnbHble coeTuHEHUS:
3.2 GIBACTIVIBT 1 KETOHBL 21 https://m.edsoo0.ri/O2NWGJZU2
Kap6oHOBBIE KHCTTOTHI.
Crnoxuble 3¢upsl. Kupbl
3.3 VYrineBoanl 9 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41

Pa3neu 4. A3oTcoaeprkainiue OpraHu4ecKue coeJUHeHHUsI

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

12

https://m.edsoo.rt/K8B3HSPS1

Hroro no pazneny

12

Paspnen 5. BeicOKOMOJIEKY AISIpHbIE COCIHHEHUS

5.1 Beicoxomonekymsprbre 6 https://m.edsoo.ru/VLVADEWAB
COEIMHEHUS
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 102

1O [TIPOTPAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KITACC

HauMeHoBaHHe Koau4gecTBO yacoB
Ne DJIeKTpPOHHBIe (HM(pPOBbIE)
pa3ae/ioB U TeEM Kourpoasnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmMsbl padoTbI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToMma.
Ilepronnueckuii
3aK0H U
1.1 [Tepuonnueckas 9 https://m.edso0o0.ru/R39EAGJPC
CHUCTEMA XUMHUYECKHUX
sneMeHToB /[. W.
Menneneena
CTpoeHue BellecTBa.
1.2 MHoroo6pasue 11 https://m.edsoo.ru/W4FD2VIJF8
BEIIECTB
XUMHYECKHE
1.3 19 3 https://m.edsoo.ru/QHDIJZGESH
peaxkuuu
Hroro no pazaeny 39
Pa3nes 2. Heopranmyeckasi XuMust
2.1 Hemerannsl 31 https://m.edso0.ru/INCC2YQRIJ
2.2 MeTtamisl 23 2 https://m.edsoo.rt/YEU9OWRIJ21
Hroro no pasaeny 54
Pa3pen 3. XuMus u :Ku3Hb
Metonarl mo3Hanus B
3.1 A 9 https://m.eds00.ru/2Q40I6NXK
XUMHAU. XUMUSI 1



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

KHU3Hb

Hroro no pazaeny 9

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







INHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE
n/n Tema ypoxa Bcero Komrpoatusie | Mpaxrireckue u3y4eHusi | oOpa3zoBaTe/ibHbIC peCypChl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpPraHUYECKON XUMUH,
1 IIPEACTABIICHUE O 1 https://m.edsoo.ru/48G4H34K 4
MHOT000pa3uK OPraHuIeCKUX
COCIMHEHUIN
DNEKTPOHHOE CTPOEHHUE aToMa
yraepoaa (OCHOBHOE U
2 BO30YKIEHHOE COCTOSHHUS). 1 https://m.edso0.ru/0DI6T8LIR
BanenTHble BO3MOKHOCTH
aToMa yriepoja
XuMuYeckas CBs3b B
OpPraHUYECKUX COCTUHECHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 https://m.edsoo0.ru/C42CCDY5S
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pas3pbiBa CBs3€M
Teopus crpoeHus
4 OPraHUYECKUX COCTMHEHUM A. 1 https://m.edsoo.ru/MIAFQ4PQO
M. bytneposa
Buner uzomepun: cTpykTypHas,
5 HPOCTPaHCTBEHIAL 1 https://m.edsoo.r/GN3QZ8AHX

DneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX



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

COeIUHEHUN

IIpencraBnenue o
KJIacCU(UKALIUU U

6 cucTeMaTudeckas https://m.edsoo.ru/P6AQNOU22
nomenkiarypa (IUPAC)
OpTraHUYECKUX BEIIECTB
Knaccudmkamus peakuii B

7 ¢ LE peakt https://m.edsoo.ru/M5DJYMPIM
OpPTraHUYECKON XUMUHU
CucremMarusanus 1 000011IeHNE

8 . " Hl https://m.edsoo.ru/SKOA3EB67
3HaHHUH 10 TEME
AJIKaHBI: TOMOJIOTHYECKUH P,
oOuras popmyia, HOMEHKIIATypa

9 U U30MEPHS, DIIEKTPOHHOE U https://m.edsoo.ru/SHWFWZ174
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI
dusnueckue U XUMHUYECKUE

10 . https://m.eds00.ru/GVILNQJI3X
CBOIiCTBA aJIKaHOB
HaxoxneHnue ajnkaHosB B

11 npupoje. CriocoObl MOTydIeHHS https://m.edsoo.ru/AB2ZKXXIZ
Y IPUMEHEHUE aIKaHOB
[uxnoankansl: o01mas
dhopmyra, HOMEHKIATypa U
HU30MepHsi, 0COOEHHOCTH

12 https://m.edsoo0.rui/Q4B5900Q1A
CTPOCHHSI I XUMHUUYECKHUX
CBOICTB, CITOCOOBI OTyUEHUS U
pUMEHEHUE
Pemenue pacu€THbIx 3a1a4 Ha

13 https://m.edsoo.ru/ED66JALEK

orpezieNieHue MOJIEKYJIIPHOM



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

(hopMyITbI OPraHUIECKOTO
BEIIECTBA 10 MAaCCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOIAIINX B
ero cocraB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH P,
obmas popmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

14 https://m.edsoo.ru/NCGOE2K0J
IIPOCTPAHCTBEHHOE CTPOCHUE
Monekys1. CTpyKTypHasi U Iuc-
TpaHC-U30MEPHUSI AJIKEHOB
®duznuecKkue 1 XUMHYECKUE

15 CBOMCTBA ankeHoB. [IpaBuio https://m.edsoo.ru/6XZHRIRTW
MapkoBHHMKOBA

16 | CmocoOl nomyueris i https:/m.edsoo.ru/Y SODCRGZN
MIPUMEHEHUE AJTKEHOB
[IpakTuueckas pabora Ne 1 o

17 teme "[losryyenue sTuiieHa u https://m.edsoo.ru/HHCGPAVHS
M3y4EHHE €ro CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 ONIPEICICHHE MOJCKYIAPHOM https://m.edsoo.rW/ XYWNMAYNA
(hopMyJITBI OPraHNIECKOTO
BEILIECTBA
AJKaMeHbl: CONPSHKEHHBIE,
U30JIMPOBAaHHBIE,

19 KyMYJIAPOBAHHBIE. https://m.edsoo.r/EKDS1USUV

Oco0eHHOCTH AJIEKTPOHHOTO
CTpOCHUS



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

XUMHUYECKUE CBOUCTBA

20 . https://m.edsoo.ru/M356GLRBE
COTPSDKEHHBIX TUEHOB
Croco0s! ITOJIy4eHNS U

21 Y https://m.edsoo.ru/KT8MI1N272
MIPUMEHEHHE aJIKaIUCHOB
AJIKWHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

22 HOMEHKJIATypa, JIEKTPOHHOE U https://m.edsoo.ru/N65SWYKD93
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3NYECcKre CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKHHOB https://m.eds00.ru/MQ7AO3SUC
KauecTBeHHbIC peakyy Ha

24 . https://m.edsoo.ru/45UN142UY
TPONHYIO CBSI3b
CrocoOslI ITOJIyYeHUS 1

25 y https://m.edsoo.ru/SYL7VWAMA
MPUMEHEHUE aJTKMHOB
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU https://m.edsoo0.ru/Q7XMPZSRF
peakiu
Cucremarusanusa U 00001eHne

27 . https://m.edsoo.ru/I9DNOPINS
3HAHUH 10 TEME
ApEeHbI: TOMOJIOTUYECKUN P/,
obmas popmyna,
HOMEHKJIATypa. DIEKTPOHHOE U

28 yp p https://m.edsoo.r/WNGDLBKS5D
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT O€H30J1a U TOIYO0JIa, UX
(u3nveckne CBOWCTBA
XHUMHUYECKHE CBOMCTBA apEHOB:

29 P https://m.edsoo.r/FCNHXIWY |
peaKIu 3aMeleHus

30 XUMHUYECKUE CBOMCTBA apEHOB: https://m.edsoo.ru/CSBNGDUCS



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS

peaKuuy NpucoeHEHU,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

OCo0EHHOCTH XUMHAYECKUX

31 . https://m.edsoo.ru/F2K2CB5PG
CBOICTB cTHpOJIA
Pemenne pacu€THbIX 3a1a4 Ha
omnpeieacHUe MOJCKYIIPHOM

32 et yp https://m.edsoo0.ru/QFKSRGCXW
(hopMyJIBI OPTaHUIECKOTO
BEIIECTBA
Cr1ocoOBbI ITOJYYEHHS U

33 Y https://m.edsoo.ru/2VKLXNJZ4
MIPUMEHEHHUE aPCHOB
I'eneTnveckas cBsI3b MEKIY

34 Pa3IMYHBIMM KJIaCCaMU https://m.edsoo.ru/1X7QMS5T7F
YTIEBOIOPOIOB
Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUM.

35 https://m.eds00.ru/9VBZTY4PI
Cucremarusanusa U 00001IeHne
3HAHUHU II0 TEME
IIpupoarmii ra3. IlonyTHbie

36 PHPOIL y https://m.edsoo.ru/CK1CUWWEN
HeTsIHBIEC Ta3bI
KameHHEbI yroab U IpOayKTEI

37 Y poay https:/m.edsoo.ru/BDDEXD2FV
ero nepepaboTku
Hed1b 1 ciocoOsl eé

38 nepepadotku. [Ipumenenue https://m.edsoo.ru/ORE9Y2CYG
IPOAYKTOB MepepadoTKu HEPTH
I'enetnueckas CBS3b MEKIY

39 pa3IMYHBIMU KJaccaMu https://m.edsoo.ru/HQ22U8ZHE
YTIEBOIOPOIOB

40 l"anorenonpousBoHbBIE https://m.edso00.ru/XX94BSSGR



https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR

YTJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUEC, pCAKIIUN 3aMCIICHUA
rajJjorcHa

41

JlewicTBue 1ienoyuent Ha
ranoreanomBonHHe.
B3aumonelicteue
JHTaJIOTeHAJIKaHOB C MarHUEM U
LIMHKOM

https://m.edsoo.ru/FF1 1CTQKA

42

Cucremaruzamnus 1 00001eHne
3HAHUM MO pa3aery
"Yraesogopoibr"

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

43

KonrtponsHast pabora o Teme
"Vrnesonopozas"

https://m.edsoo.ru/EJH90TTS50

44

[IpenenvHBIC OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH DS,
obmias popmyna, CTpOCHUE
MOJIEKYJI, U30MepHs,
HOMEHKJIATypa, Kiiaccuukanms,
(husmveckue cCBOMCTBa

https://m.edsoo.ru/I9NSKPMIB

45

XUMHYECKUE CBOMCTBA
MPeACIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObI osryueHust u
NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3hupbl: HOMEHKIIATYpa
U U30MepHsi, 0COOCHHOCTH
(1)I/I3I/I‘-IGCKI/IX U XUMHNYCCKUX

https://m.edsoo.rt/UUYC7UU21



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

CBOWCTB

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH, UX

48 https://m.edsoo.ru/KMYAE65AX
(u3HUecKre U XUMHUICCKUE
CBOICTBA
CriocoObI nosryueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.rw/EU9L4B5H6
CITUPTOB
@DeHOoI: CTPOCHHE MOJICKYIIHI,

50 (u3nueckue CBOMCTBA. https://m.edso0.ru/0117TP1EX
TokcuaHOCTh PeHOMTA

51 XuMH4ecKue CBoMcTBa (peHoa https://m.edsoo.ru/DRURODFRIJ
CrocoObI oTy4YeHus 1

52 Y https://m.edsoo.ru/60B9BOAKU
npuMeHeHnue penomna
[IpakTuyeckas padota Ne 2.
Pemenue skcriepuMeHTATBHBIX

53 "p https://m.edsoo.ru/SHOIGNHMGK
3a1a4 o Teme "CrupThl 1
(dhenonbr"
CucremaTtusaius 1 0000IIeHNE

54 . https://m.edsoo.ru/J7BQQOWB6
3HAHHUU IO TeMe
AnbaeTuabl U KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM TPYIIIIEL;

55 P Py https://m.edsoo.rt/DHUDYUVGN
TOMOJIOTHUYECKHE PSI/IbI, 001Iast
(dhopmyta, uzomepus u
HOMEHKJIaTypa
ATNbJEruibl U KETOHBI:

56 AT https://m.edsoo.rt/FTMHETV8V

(u3nvecKre CBOWCTBA; pEaKINH



https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V

MIPUCOCTUHEHUS

Peaxnuu okucnenus u

57 Ka4eCTBEHHbBIE PEAKLINH https://m.edsoo.ru/MT7LK3HUT
AJIBJAETUI0B U KETOHOB
Croco0B! IOJIy4eHUSs

58 y https://m.eds00.ru/KOSEDQOZNC
AJIBJETU0B U KETOHOB
OIHOOCHOBHEBIE TIPEICTbHBIC
KapOOHOBBIC KHCIIOTHI,

59 https://m.edsoo.ru/3AG3IMMI12R
O0COOCHHOCTH CTPOCHHUS UX
MOJICKYTT
H3omepust 1 HOMEHKIIaTypa

60 KapOOHOBBIX KHUCJIOT, UX https://m.edsoo.ru/88RK8HS[ 4
(usnueckue cBocTBa
XHUMHYeCKHE CBOMCTBA

61 MpEeJEIbHBIX OJTHOOCHOBHBIX https://m.edsoo0.ru/FG799CL7C
KapOOHOBBIX KHCIIOT
OCco0OEeHHOCTH CBOUCTB
MYPaBbUHOMN KUCIOTEI.

62 yP https://m.edsoo.ru/NCRPAK4ZQ
Mmuoroo6pasue kapOOHOBBIX
KHCJIOT
OCco0EHHOCTH CBOMCTB:
HETpeIeIbHBIX H
apOMaTHYECKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, https://m.edsoo.ru/PO7B20AZG
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCJIOT

64 [TonsiTue 0 MPOU3BOIHBIX https://m.edsoo.rt/ASMQKWRS52



https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52

KapOOHOBBIX KHUCJIOT

CriocoObI osryueHust u

65 PUMEHEHNE KapOOHOBBIX https://m.edso0.ru/ZY83U8721
KHCJIOT
CrnoxxHbie 3(UpBHL:

66 FOMOTIOHHECKHH Pilf, 0OIA https://m.edsoo.ru/4C5QIMALE
(dhopmya, uzomepus u
HOMEHKJIaTypa

67 q)I/BUquCKHe 1 XAMUHCCKHC https://m.edsoo.rt/TCJIGEW2K 6
cBOiicTBa 3(hUpoB
Pemenne pacu€THbIX 3a1a4: 1O
YPaBHEHUIO XUMHYECKON

68 peaKuuu, Ha ONPEIEIICHUE https://m.edsoo.ru/K512QOHVD
MOJIEKYJISIPHOI (hopMyIIBI
OpPraHUYECKOT0 BEIIECTBA
[IpakTuueckas padora Ne 3.

69 Periterie SkcriepiMeRTaTbHbIX https://m.eds00.ru/OGEJG176Q
3aga4 no Teme "Kap6oHoBbIe
KUCIOTHl. CriokHbIe YPUpHI"
Kupsl: ctpoenue, pusnueckue u

70 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/9SIVVGAD3
(Tuaponus)
Oco0EeHHOCTH CBOWCTB JKHPOB,

71 COUCPHAIIHIR OCTATRH https://m.edsoo.ru/HAIOMQYA6
HENPEeIETbHBIX KUPHBIX KHCIIOT.
Kups! B npupone

72 MeL1a Kaic CoH BEICUIHX https://m.edsoo.ru/YPLLO9UE7

Kap6OHOBBIX KHCJIOT, UX



https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7

Mmorolee aeiicteue. Ilonsarue o
CHHTETHYECKHX MOIOIIUX
cpeactBax (CMC)

T'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

73 https://m.edsoo.ru/ASFI5XVSU
KHUCJIOPOJCOAEPKAIUX
OpraHUYECKHUX BEIIECTB
Pacuérrl no ypaBHEeHHUAM

74 yp . https://m.edsoo.ru/LZSVLL2BX
XUMUYECKUX PEAKITUN
Cucremarusanusa 1 00001eHne

75 . H B https://m.edsoo0.r/SSWMSF7D7
3HAHUH 10 TEME
OO0mas xapaKTepucTUKa

TJIEBOJOB U KiIacCU(UKAIIUS

76 y a (ucan https://m.edsoo.ru/01RIX8HGR
yIJ€BOAOB (MOHO-, TU- U
HoJIMCaxapubl)
Momnocaxapusl: pU3NUECKHE

77 CBOMCTBA U HAXOXXJICHUE B https://m.edsoo.ru/SDKMBGIF6
pupojie
[IprMeHeHue rItoKo3bl, €€

78 3HA4YCHUEC B )KU3HEACITECILHOCTH https://m.eds00.ru/6LS9BLN9Q
opraHusma
Hucaxapunpl: caxapo3sa,
MaJIbTO3a U JTaKTO3a.

79 https://m.eds00.ri/0YDXJOOUH
Haxoxnenue B mpupojie u
MIPUMEHEHNE JUCaXapuioB
ITonucaxapupl: cTpoeHue

80 MaKpOMOJIEKYI, PU3NIECKHe U https://m.edso00.ru/52Z6UKUNG

XUMHNYCCKHUC CBOfICTBa,



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG

IIPUMEHEHHE

[TonsaTne 06 UCKYCCTBEHHBIX

81 https://m.edsoo.ru/CPO60DRNM
BOJIOKHAX
Pemenne pacueTHbIX 3a1a4 Ha

82 OTIPEACIICHHC 0TH BRIXOAA https://m.edsoo.rt/FVQI9IREJH
MPOYKTa PEAKIUU OT
TEOPETUIECKH BO3MOXKHOTO
Cucremaruzanusa U 0000IIeHne

83 . https://m.edsoo.ru/YTA71SOGH
3HAHUI IO pa3Jeny
KontponpHas padoTa o Teme

84 "Kucnoponconepxaiue https://m.edsoo0.ru/40ZT3216M
OpraHUYEeCKHUE COCAMHEHUS"
AMUHBIL: KJTaccupuKaIms,
CTPOCHHE MOJIEKYJI, 00IIIast

85 dhopmyna, uzomepusi, https://m.eds00.ru/64T9T10ZV
HOMEHKJIaTypa U (pU3NYECKUue
CBOMCTBA
XuUMHYECKHE CBONCTBA

86 https://m.edsoo.ru/MYC4DL1GD
anpaTHIECKUX aMUHOB
AHWINH: CTPOEHUE aHWIINHA,

87 OCOOECHHOCTH XHUMUYECKHUX https://m.edsoo0.ru/FRTQ7TUDA
CBOMCTB aHWJIMHA
CriocoObI osryueHust u

88 pUMEHEHNE aTH(paTHIECKUX https://m.edsoo.ru/LCF82MVKH
aMHHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa

89 1 uzomepus, Gpu3nIecKue https://m.edso0o.ru/RQIQFGFVC

cBolicTBa. OTOenbHBIE



https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC

IpeaACTaBUTCIIN O-aMUHOKHCIIOT

XUMHYECKUE CBOMCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHE https://m.edso0o.ru/1I6QZ981XZ
amuHOKucJIoT. CHHTE3 U
TUAPOJIU3 TIETITHIOB

91 besmicht ax mpHpoHELe https://m.edso00.ru/C031GD96B
MOJIUMEPHI; CTPYKTYPBI OSIIKOB

92 XUMHUYECKUE CBOMCTBA OCIKOB https://m.edsoo.ru/67MDSJICA
A3oTcoaepkaliue
TeTEPOLUKITHYCCKUE

93 coenuHenus. HykinenHobie https://m.edsoo.ru/6 A9URIK1G
KHCJIOTBL: COCTaB, CTPOCHUE U
Ouosiornyeckas poib
[IpakTrueckas padora Ne 4.
Pemenne skcniepuMeHTAIBHBIX

94 3a7a4 10 TEME https://m.edsoo0.ru/NC46Z2YR7
"A3oTcoaepkaliue
OpraHUYeCcKHUe coequHeHus"
[TpakTrueckas padora Ne 5.

95 Peterie skcnepuMeTabHbIX https://m.eds00.ru/4GSLO35TE
3ajad4 1mo teme "Pacro3naBanme
OpraHUYECKUX COCTUHEHUM"
KontponbHas paboTa mo Teme

96 "A3oTcoaepkaliue https://m.eds00.ru/R69Q6G80OU
OpraHUYeCcKHUe coequHEeHus"
OCHOBHBIC TTOHSATHS XUMUHU

97 https://m.eds00.ru/7SVQS 110N

BBICOKOMOJICKYJIAPHBIX



https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

COCIUHEHUN U METOIBI UX
CHUHTE3a —IOJIMMEPU3AIUs U
MMOJTUKOHIEHC AU

ITlnactMmaccel. YTunusanusa u

98 1 https://m.edsoo.ru/1U7TEQ648Y
nepepaboTKa MmiIacTuKa
DnacToMepsl: HaTypaJlbHbIN

99 CUHTETUYECKUE KayUyKH. 1 https://m.edsoo.ru/SO6ALFPLS
Pe3una
Bonokna: HatypanbHbIe,

CKYCCTBEHHBIE,

100 HOCRYCCTBEHHR 1 https://m.edsoo.ru/DQOJRVK4H
cuHrernyeckue. Ilonumepst
CIEIMAILHOTO Ha3HAYCHUS
[IpakTuyeckas padota Ne 6.
Pewrenue skcnepuMeHTal

101 " "pHM HTEIBHBIX 1 https://m.edsoo.ru/Y1QQLRSOP
3a1ad4 1o reme "Pacno3HaBanue
IJIACTMAcC ¥ BOJIOKOH"
O06o0011eHNEe U cUCTeMaTU3aLUs
U3YYEHHOTO MaTepuaa o TeMe

102 | P 1 https:/m.edsoo.rw/REGCOZS45

BrIicoxOMONEKyIISIpHBIE
coeuHeHus"
OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

11 KITACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe Hu(ppoBbIE
Tema ypoka Kourpoasnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI

Atom. CocTaB aTOMHBIX sIZIEp.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHYECKUH 31eMeHT. M130TOnbI
CrtpoeHue DIEKTPOHHBIX 000JI0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8US5
aTOMOB, KBaHTOBEIE YHCJIA
Kiaccudukamnus xuMuueckux

3 (ucan 1 https:/m.edso0.1u/MDGLT301C
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI)
Pacrpenenenue 3ieKTpOHOB 110

4 pe P 1 https://m.edsoo.ru/HNSVIRET?2
ATOMHBIM OpOUTATISIM
DNeKTpOHHBIE KOHPUTYpaIIUN

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo0.ru/S6MO11PUG
BO30YKIAEHHOM COCTOSIHUH
DIIeKTPOHHBIE KOH(DUTYPALIUHA

6 p (urypar 1 https://m.edsoo.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPHUIIATEIILHOCTh
[Iepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHYECKHUX d1eMeHToB J[. .

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MeHnpeneeBa, CBSI3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOVCTB XUMHUYECKUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX MU IPOCTHIX U
CJIOHBIX BEIIECTB MO IPyHIam U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

TepruoIam

Cucremaruzanus u 00001eHue

KOHIOCHTPpAaIU paCTBOPOB

9 o https://m.edsoo.ru/FOHYMABMC
3HAHUH 10 TEME
Bunapl xumMuueckou cBsI3U.
Mexanu3mbl 00pa3zoBaHUs

10 KOBAJIEHTHOM CBsi3U. BonopoaHas https://m.edsoo.ru/YSFOZQORM
CBsA3b. MeXMOJIEKYJIISIpHBIC
B3aUMOJICUCTBUS
BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b

11 o https://m.edsoo.ru/FL.OBCCB2E
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBiaeHust 0 KOMILUIEKCHBIX

12 COEIUHEHUAX . COCTAaB U https://m.edsoo.ru/PNUHMOOPS5
HOMEHKJIATypa
BemectBa MOJIEKYIIPHOTO U
HEMOJEKYJISIPHOI'O CTPOEHHUS.

13 yp p https://m.edsoo.ru/40CASLVY3
Tunel KPUCTALITNYECKUX PEIIETOK
U CBOICTBA BEIIECTB
[TonsiTue 0 AMCTIEPCHBIX

14 cucremax. lIpeacrasienue o https://m.edsoo.ru/8QWSNIMIO
KOJUIOUIHBIX PacTBOpPax
HcTunHbBIE pacTBOPHI:
HACHIIIIEHHBIEC Y HEHACHIIIIEHHbIE,

15 https://m.edsoo.ru/MI2GZKI8B
pPacTBOPUMOCTb.
Kpucrannoruaparst
CrocoOsI BeIpaKEHUS

16 https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3agau ¢

UCIIOJIb30BaHNEM TOHATUHN

"MaccoBas J10J151 paCTBOPEHHOTO
nn

BeniecTsa', "MosipHas
KOHIeHTpaus"

https://m.eds00.1u/9YYGIX6FN

18

Knaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKUX BEIECTB

https://m.edsoo.ru/Y3JUKIMC4

19

CucreMarusanus 1 00001IeHAE
3HAHUH 110 TEME

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

20

KonrtponbHas pabora no Temam
"CtpoeHnue aToma.
[Tepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMUYECKHX djieMeHToB J[. 1.
Mengeneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue
BelecT"

https://m.edsoo.ru/SARJUK9HZ

21

Kaccudukanmss XumMuaeckux
pEaKIUii B HEOPTaHUYECKOU U
OPTraHUYEeCKONM XUMHH. 3aKOH
COXpaHEHHUs MACChl BEILIECTB;
3aKOH COXpaHEHUs U
MpeBpaIllCHHs SDHEPTUU TIPU
XUMUYECKUX PEAKIUAX

https://m.edsoo.rt/ZOMZMEREE

22

TennoBble 3¢ (eKThl XUMUYECKUX
peakuuil. TepMmoxumuueckue
ypaBHEHHS

https://m.edsoo.rt/9TSXHFMT4

23

Brranciaenus mo YPaBHCHUSAM
XUMHNYCCKHUX peaKI_II/Iﬁ n

https://m.edsoo.ri/VSWAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TEPMOXUMHNYCCKUM YPaBHCHUAM

CKopocTh XMMHUECKOHN peaklinu,
€€ 3aBUCUMOCTb OT Pa3jINYHBIX

24 https://m.edsoo.ru/DSEHNDI9EL
(akropos. Katanmms u
KaTaJIM3aTOPhI
T'oMorennsle U reTeporeHHbIE
25 p https://m.edsoo.ru/RN8POZ7YO
peakiuu
[IpakTuueckas padora Ne 1 mo
TeMe "BrnusHue pa3audHbIX
26 p https://m.eds00.ru/NGQOSITY7
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON peakuuu"
OO6paTtumbie U HEOOpaTUMBbIE
27 peakuuu. XUMUYECKOE https://m.edsoo.rt/XHPQ3BRAJ
paBHOBecHE
[IpakTrueckas padora Ne 2 1o
TeMe "BiusHue pa3audaHbIX
28 p https://m.edsoo.rt/UMB65DAVK
(hakTOpOB Ha MOJIOKEHHUE
XMMHYECKOT0 paBHOBecHA"
DIIEKTPOIUTHIECKAS
ncconuanus. CUiIbHEIE U cl1a0ble
29 g fan https://m.edso00.ru/SUIMTOHPO
31eKTposuThl. CTENneHb
IUCCOLIUAINU
HonHoe npoun3BeiIeHre BOIbI.
Cpena BOIHEIX PACTBOPOB.
30 pex g . P P https://m.edsoo.ru/7S6FNI1YU
Bonoponnsrit mokaszarens (pH)
pacTtBopa
I'mapomms coneit. Peaknu
31 P T, https://m.edsoo.rw/LSHMAMHLIJ

MMPOTCKAIMEC B paCTBOPaAX



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

[IpaxTuyeckas padora Ne 3 o

32 TeMe "XUMHUYECKHE PeaKiiu B https://m.edsoo.ru/RDSCXFMNS
pacTBopax dJIeKTPOJIUTOB"
OKuCIUTENbHO-

33 BOCCTAHOBHTELHEIC PEAKILH. https://m.edsoo.r/AF9ATHSZT
Baxneiime oKUCIUTEIN U
BOCCTAaHOBHUTEIIH

34 Meroz snextporitoro https://m.edsoo.ru/LCSPR4PCZ
(37EeKTOHHO-MOHHOTO0) OaaHnca

35 DIIEKTPOIH3 PACTBOPOB 1 https://m.edsoo.ru/7UCOBIP3Q
pacIuIaBoOB BEIIECTB

36 Pemienue 3amayu pa3auvHBIX THIIOB https:/m.edsoo.ru/MBRCI2BHV

37 Pewrenue 3ana4 pa3an4HbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
Cucremaruzanys u 00001eHne

38 3HaHUHU 1Mo TeMe "XUMHYCCKUE https://m.edsoo.ru/O0CUUKMFI1
peakuun"

39 Kontponbras padora no reme https://m.edsoo.ru/E120ZSNS?2
"Xumuueckue peakuu'”
TTonoxxenve HEMETAIOB B
[Iepnonnueckoii cucreme

40 XHMHECKHX dtemenToB Jl. 1. https://m.edso0o.ru/S2TIIG534
Meunneneesa u 0COOEHHOCTH
CTpOoeHHUs uX aToMoB. Pu3nveckue
CBOMCTBa HEMETAJIIOB
AmoTponus HeMeTauloB (Ha

41 MpUMepe KUCTIOPO/ia, CEPHI, https://m.edsoo.ru/DKHVETX6S

dhocdopa u yriepona)



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

Bopopoa: nonyuenue,

42 (bu3mvecKre 1 XUMUYECKHE https://m.edsoo.ru/EOAB3TIZ2
cBoiicTBa. ['mapuabl
T"anorensl: HaxoXKICHIE B

43 MPHPOAIC, CIOCOORI MOy CHN, https://m.edsoo.ru/SESM200XI
(bu3mvecKre 1 XUMUYECKHE
CBOICTBa
l'anorenoBonopoasl. Baxunernmue

44 KUCIIOPOACOAEPKAIIHAE https://m.edsoo.ru/FWWH6A36J]
COC/TMHECHUS TaJIOTCHOB
JlabopaTopHbIE U MPOMBIILIICHHBIC

45 CTIOCOOB MOy HCHHS ATOrCHOB, https://m.edsoo.ru/ULSR2WQ2T
[IprMeHeHue rajJoreHoB U ux
COECIUHEHUN
[IpakTuyeckas padota Ne 4.

46 Pemienne skcniepuMeHTAIBHBIX https://m.edsoo.ru/VIHPYU202
3aga4 o reMme "["asoressr”
Kucnopon: naboparopHsie u
IPOMBIIIIJICHHBIE CIOCOOBI

47 MOJTy4eHUsl, PUINICCKUE U https://m.edsoo.ru/5SLQHHICFF
XUMHIeckrue cBoricTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 OKcuibl ¥ IEPOKCUIBI https://m.edsoo.ru/4AMRVPMQAI

49 Pemenue 3aga4 pa3auyHbIX TUIIOB https://m.edsoo.ru/Q8LSOHZYY
Cepa: Hax0XJIeHHUE B PUPOJIE,

50 CIOCOOBI MOTyYeHHUsI, (PU3nIECKue https://m.edso0.ru/3JASFNQQK
Y XUMHYECKHE CBOICTBA

51 CepoBogopo1, CyabhuIbI https://m.edsoo.ru/PMO9IPHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

Kucnoponconepxaniue

52 coenuHEeHUS cepbl. OCOOCHHOCTH https://m.edsoo0.ru/8TN3SZ505
CBOMCTB CEpHOM KUCJIOTHI
[IpakTuueckas pabora Ne 5.

53 Pemerne aKcnepHMeHTaJ,I.LHHX https://m.eds00.ru/9S76ZZRFW
3aga4 no teme "Cepa u eé€
coenuHeHus"
A3OT: HaX0XICHUE B TIPUPOJIC,

54 crocober HOqueHIiI,H’ pusmaccime https://m.edsoo.ru/IZPKO7C4P
U XMMUYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI
Kucnoponconepxaniue

55 coenqnuennsa azora. OcoO0eHHOCTH https://m.eds00.1u/271860BC3
CBOMCTB a30THOM KHUCIIOTBI

56 HpHMeHeHIie asota u ero https://m.edsoo.ru/MO1P034QF
COeMHEHUI. A30THBIE y10OpeHNUs
®dochop: HaAXOKIEHHE B IPUPOJIE,

57 crioco0e! HonyquP\I,ﬂ’ Pusiaccxue https://m.eds00.r/PXZ0O1Z0QS0
Y XUMUYECKUE CBOMCTBA.
®ocounst u pochun
Oxkcunsl hocdopa,

58 dochopconeprkalme KUCIOTHI. https://m.eds00.r/00ZT28DNQ
Comu hochopHOI KUCTOTHI
[Tpumenenue pocdopa u ero

59 coeauHenuil. @ocpopHbie https://m.edsoo.ru/99E3JYYTM
ynoopeHus
[IpakTrueckas padota Ne 6.

60 https://m.eds00.ru/97LCBY XY?2

Pemenne OKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3an1a4d no teme "A30T u pocdop u
UX coequHeHus"

Yraepon: HaXOXKJICHHUE B IPUPOJIE,
QJUTOTPOITHBIE MOTU(PUKAIINH;

61 https://m.edsoo.ru/IWDS30OTDR
(bu3mvYecKre 1 XUMUYECKHE
CBOICTBA, IPUMEHEHUE
Oxkcupa yriepona(Il), oxcun

62 yraepona(lV), yroneHas kucnora https://m.edso00.ru/6DLNT13TE
U e€ conu

63 Pemenue 3anau pa3nnyHbIX TUIIOB https:/m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxaeHue B

64 MpHPOAE, CIIOCOOBI MOy HICHNS, https://m.edsoo.rw/R7FY3Y3BW
(u3nueckre u XUMUYECKUE
CBONCTBA

65 | Orennipemnus(lV), kpemnnesas hitps://m.eds00.r/NTQOS329K
KHUCJIOTa, CUIIMKATHI
[IprMeHeHne KpeMHUS U €ro

66 coenqnuennii. CTekIo, ero https://m.eds00.ru/IXJ00600T
MOJIy4eHUe, BUABI CTEKIa

67 Pemenue 3aga4 pa3auyHbIX THIIOB https://m.edsoo.ru/S5319XDI1S

68 CHCTevMaTH3aHHH 1 0bobmenHe https://m.eds00.rt/QCSGMOTES
3HaHu# no teme "Hemeramisr"
KontponbHas padoTa mo tTeme

69 https://m.edsoo.ru/VPSTFCAFI
"Hemetamnsr"
AHanus pe3yiabTaToB

70 KOHTPOJIBHOU PabOThI, KOPPEKITHS https://m.edsoo.ru/LAOAONS]I7
OIIMO0K

71 [TonoxeHne meTamioB B https://m.edsoo.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

[Iepnoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METAJIJIOB

OO6mue ¢puznueckre CBOMCTBA

72 MeTaiioB. [I[puMeHeHrne MeTamion https://m.edsoo.ru/ICNOR6AKW
B OBITY U TEXHUKE

73 Crunassi MeTanios. Kopposis https://m.eds00.ru/1V3XS7TFXT
METaJUIOB

74 Pemenue 3aga4 pa3anyHbIX THIIOB https://m.edsoo.ru/HCZY575D9
DNEKTPOXUMUYECKUN P

75 HanpspKeHu Metamio. Oo0mue https://m.edsoo.ru/SWILF3YLW
CHOCOOBI MOJTYYESHUS METAJUIOB
OO01as xapakTepuCcTHKa METAJIIOB
[A-rpynns [lepuoanueckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

76 Harpuii n xanuii: nony4yeHnue, https://m.edsoo.ru/WAVWNSISE
¢bu3nveckue 1 XUMHYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHEHHI
OO01mas xapakTepuCTHKa METAJIOB
ITA-rpynmnst Ilepuoanueckoit
CHUCTEMbI XUMHUYECKUX IJIEMEHTOB.

77 Maruuii 1 KaJbLUi: TOTy4YEHHE, https://m.edsoo.ru/Q4YBTZ3RY

(bu3mvecKre 1 XUMUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHEHUN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

JKécTkocTh BOJBI H CIOCOOEI €€

78 https://m.eds00.ru/609WLKNTN
yCTpaHEHUs
ANIOMUHUN: OTy4YEHHE,

79 (u3uuecKre U XUMUICCKUE https://m.edsoo.ru/OZHBSIBQ6
CBOMCTBA, IPUMEHEHNE
AmdotepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA aTIOMHUHHS,

80 AP A https://m.edsoo.ru/RM2IRHCBM
TUAPOKCOKOMILIEKCHI aTFOMUHHUS,
WX MIPUMEHCHHE

81 Pemenue 3anau pa3nnyHbIX TUIIOB https://m.edso0.rw/ZCTIX7CQ3
[IpakTrueckas pabora Ne 7.
Pemenne skcriepuMeHTaNbHBIX

82 " https://m.edsoo.ru/ZR9H28T3K
3a/1a4 1o teme "Merasuibl
IJIaBHBIX noArpymm"
OO01as xapakTepuCcTHKa METAJIIOB
O0OOYHBIX IO i (b-rpynn

83 I[Ep}’ (b-rpymm) https://m.edsoo.ru/INZNM9J50
[Ieproauueckoii cucTemsl
XUMUYECKHUX AJIEMEHTOB
Ou3nyecKkue 1 XUMHUIECKHe

84 CBOICTBa Xpoma u €ro https://m.edsoo.ru/EMH85BQNN
COEIMHEHU, UX TPUMEHEHUE
Baknenmme coemmHeHNS

85 Mapranua. [lepmanranar kanus, https://m.edsoo.ru/TVZPFX8X4
€ro OKHCIIUTENbHBIE CBOWCTBA
dusznuecKkue 1 XUMHIECKUE
CBOMCTBA KeJe3a U ero

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

coenuHenuil. [lonyuenue n
MIPUMEHEHNE CIIIaBOB XKee3a



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

87

d)mnqecxne N XUMHUYCCKHUC
CBOMCTBA MEIU U €€ COSTMHCHIH,
WX MPUMCHCHHE

https://m.edsoo.ru/GET21 9K3X

88

du3nyeckre 1 XUMHUUYECKHE
CBOMCTBA IIMHKA U €T0
COEIMHEHUH, X MPUMEHEHHE.
I'uapoKCOKOMILIEKCHI IIMHKA

https://m.edsoo.ru/O4C5QKBEJ

89

[IpakTuueckas pabora Ne 8.
Pemenne skciepuMeHTATIBHBIX
3a7a4 o TeMe "MeTaiuibl
MOOOYHBIX TTOATPYTI"

https://m.edsoo.ru/BAJAYW&82G

90

Pemenne 3aa4 pa3IM4HbIX THUIIOB

https://m.edsoo.ru/E177EUHQZ

91

O0001IeHrE U CUCTEMATU3 AU
M3YyYEHHOI'0 MaTepHala 1o TeMe
"Mertayuier"

https://m.edsoo.ru/NHKRDJUTS

92

KontponpHas paboTa o teme
"Mertayuier"

https://m.eds00.1u/4762V30B1

93

AHanu3 pe3yJapTaToB
KOHTPOJIbHOHN paboThl, KOPPEKLUS
OIIMO0K

https://m.edso00.ru/KGZODOKTT

94

Ponb xumuu B oOecrieueHnn
YCTOMYHMBOTO pPa3BUTHUSA
yenopedecTBa. [loastue o
Hay4YHBIX METO/IaX UCCIICI0BaHUS
BEIIECTB

https://m.eds00.ru/SSTSRWKS8

95

HayIIHI)Ie MPUHIMIIBEI OpraHu3alunu
XUMHYECCKOI'0 IMMpOrU3BOJACTBA.
HpOMLIIHJ'IeHHI)IC CIIOCOOBI

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

IIOJIyUCHUA BayKHEHIITIX BEUICCTB

XUMHUYECKOE 3arpsi3HEHNE

96 OKPY’KaIoIIeH Cpe/bl U ero 1 https://m.edsoo.rt/HEYWAQIVW
TOCJIEICTBUS

97 AMMIUS 1 310POBBE HENOBEKA. 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CPEACTBA
Xumus nuin. Pojibs XUMUA B

98 o0ecrieueHuy MUNIEBON 1 https://m.edsoo.rt/BTM3AEKNW
0e30MacHOCTH

99 Kocwericcine i nappromepHeie 1 https://m.edsoo.ru/OV85SPPBKW
cpenctBa. beiToBas xumust
XHUMHS B CTPOUTEIIBCTBE.

100 Baxwneiimme ctpouTenbHbIC U 1 https://m.edsoo.ru/SFX2N2T3J
KOHCTPYKLIMOHHbIE MaTepUabl
XuMUsA B CETBCKOM XO35IMCTBE.

101 Oprannueckue 1 MUHEPAIbHbBIC 1 https://m.edsoo.ru/YY395RQAJ
ynoopenus

Jop | Cveremarnsauis i obobimenne I https://m_edso0.r/IGMSCPOK9
3HaHUU MO TeMe

OBILEE KOJIMYECTBO YACOB I10 102

[MPOTPAMME



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

ITPOBEPAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepPsIEeMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTaTaM OCBOEHMUSI
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

1.1

OCHOBOIIOJIATalOIME MOHATUS (XUMHUYECKHM AJIEMEHT, aToM, H30TOIIbI,
AIIEKTPOHHASI 000JI0UKA aTOMa, §-, p-, d-3TIEKTPOHHBIE OPOUTATH aTOMOB,
OCHOBHOE M BO30YXXAEHHOE COCTOSIHUE€ aToMa, HOH, MOJEKya,
BAJICHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTENEHb OKHCIICHHUA,
XUMHUECKas CBs3b (O- M T-CBA3b, KpaTHBIE CBSI3U), TMOpUAM3ALMS
aTOMHBIX oOpOuTaneil, KpUCTAIMYEcKas pemeTka, MOJb, MOJIApHAs
Macca, MOJSpHBIA 00BEM, MOJSpHAs KOHILEHTpPALUs, pPacTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YTJIEPOIHBIN
ckener, (yHKIMOHAIbHAS TPYMIa, PaguKal, H30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpyKTypHas,  TeomeTpuueckas  (uuc-,
TPaHCU30MEpHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIE€BOJOPOJHI,
KHUCIIOPOJI- U a30TCOepKallue COECTUHEHHs, OMOJIOTrMYeCKH aKTHBHBIE
BelIecTBa (yriaeBOIbl, JKUPBI, OENKK), MOHOMED, TIOJTUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIC COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XMUMUYECKUX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
SHIOTEPMUYECKUE, PEAKIIUK MOHHOrO OOMEHa, TOMO- U Te€TepPOreHHBIE,
o0paTtumble ¥ HEOOPAaTUMBIE), PACTBOP, NEKTPOIHUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs AUCCOLUALMS, CTENEHb IUCCOLMALNN, OKUCIUTED,
BOCCTAHOBUTEINIb,  BJIEKTPOJIM3, CKOPOCTh XUMHUYECKOW peakluu,

XUMHUYECKOE PaBHOBECHE)

TEOpPUU M 3aKOHBI (TEOpHs XUMHYECKOIO CTPOCHHSI OPTaHMYECKUX
BemectB A.M. byTiepoBa, Teopusl 3JIEKTPOIUTUYECKON THUCCOLIMALNH,

ITepuoanueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHHUS Macchl),

1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUH, MHUPOBO33PEHUYECKHUE
3HAaHMA, JIeXKAIIUE B OCHOBE IOHMMAaHUS IMPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBIICHHHW, COBPEMEHHBIE MPEJCTABICHUS O CTPOCHUU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaIMOJIEKYJISIPHOM YPOBHSIX

13 IIPEACTABICHUS 0 MEXaHU3Max XUMHUYECKHUX peakuuii,

TCPMOAUHAMHWYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(baKTOJIOFI/I‘{CCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHHUHU H
0e30macHOM HUCITIOJIB30BaHNU BayKHEHIITHX HCOPTaHNUYCCKUX n
OpraHu4Y€CKUX BCHICCTB B 6BITy u HpaKTH‘IeCKOfI JACATCIIBHOCTH

YCJIO0BCKa

1.5

o0mMe Hay4HbIe MPHUHIUIBI XUMHUYECKOTO MPOU3BOJCTBA (HA MpUMEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, MeETaHOoJa, IMepepaboTKU

HeTH)

CdhopmupoBaHHOCTH YMEHUI BBISBIIATH:

2.1

XapaKTCPHBIC TIPHU3HAKK W  B3aUMOCBSA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOUIMEC IIOHATHA IIpW OIIMCAHHMMU CTPOCHHUA U

CBOMCTB HEOPTAaHMUYECKUX U OPTaHNYECKHUX BEIIECTB U UX NPEBPALLCHAN

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C HNOHATHAMM U NPEACTaBICHUSAMHU
JIpYTruX MPEeAMETOB JUIsl 00Jee OCO3HAHHOTO MOHMMAHUSA U OOBSICHEHUS

CYHIHOCTH MAaTCpHUAJIbHOIO CAUHCTBA MHUpa

CdhopmupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HaMMCHOBaHUA XHMHUYCCKHX COGI[HHGHI/IfI MCKIAYHApPOAHOr'o COro3a
TGOpeTI/I‘IeCKOf/'I n npnmanHoﬁ XMMHUU W TpPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCANIUXCA K HN3YUCHHBIM KJIAaCCaM OpPraHU4YC€CKUX MU

HEOPTaHNUYCCKUX COC,Z[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBIIeHUs (OPMYT HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

Y CKEJIETHBIX) OPMYJI OPraHUIECKUX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KIACCU(DUITMPOBATH:

4.1

HCOPraHUW4YCCKUC BCEHICCTBA, CaMOCTOATCIIBHO BI>I6I/IpaTB OCHOBaHHUs U

KPUTEPHH LTS KJTACCU(PUKAIIMN N3yJaeMbIX XUMUYECKIX 00BEKTOB

4.2

OpPraHrn4cCKrueC BCIICCTBA, CaMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHsA U

KPUTEPHU JUTS KITACCHU(PUKAIIMN N3ydaeMbIX XUMUYECKIX 00BEKTOB

4.3

M0 pa3IM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolIMX BEILECTB,
TerioBoMy J3(PQeKTy peakmuy, W3MEHCHHIO CTCIICHCH OKHUCIICHUS

AIIEMEHTOB, 00PaTUMOCTH PEAKILIMH, YIACTHIO KaTaIu3aTopa)

ChopMUpPOBaHHOCTh YMEHHSI XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSHUM) W HOHOB
XMUMUYECKUX 31eMeHTOB |1 — 4 nepuonos Ilepuoauueckoii cuctemsr 1. 1.
MenzeneeBa 1 UX BaJCHTHbIE BO3MOXKHOCTHU, UCIIONb3Ysl MOHATHS S-, p-,

d-31eKTpOHHBIC OpOUTANH, SHEPTETUIECKHE YPOBHU




CdopMUpOBaHHOCTH YMEHHSI OOBSICHSATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOICTB XMMHYECKHUX DJIEMEHTOB W 00pa3yeMbIX UMHU COCIUHEHUH II0

NepuoJiaM U Ipymniam

ChopMupoBaHHOCTE yMEHHSI COCTABISITH YPABHEHHS] XUMHUYECKUX

peaKuHﬁ " paCKpbIBATh UX CYIIHOCTh!:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOT'O OanaHca 3TUX peaKLII/Iﬁ

7.2

YPaBHEHUS PpEAKUHUN PpPA3JUYHBIX THUIIOB; TIOJIHBIE M COKpAIUEHHbBIC
YpaBHEHUS pEaKLUii HOHHOTO OOMEHa, yUUTHIBAs YCIOBHSI, IPU KOTOPBIX

9THU p€aKu UOAYyT JO KOHIA

7.3

peaknMii THIpOIN3a, Peakuuid KOMIUIeKcooOpa3zoBaHMs (Ha NpuMepe

THAPOKCOKOMILICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

CdhopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapakTep 3aBUCUMOCTH PEAKLHOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M TUIa
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3aUMHOIO BJIMSIHUS @TOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK)K€ OT OCOOCHHOCTEH pealn3aluu pa3IuuHbIX

MCXAaHU3MOB ITPOTCKAHUSA peaKI_II/Iﬁ

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

9KCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/II\/’I XHUMHUYCCKUX peaKI_lI/Iﬁ

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB W BaKHEHIIIHE
CBOMCTBAa BEUIECTB, INPUHAICKAIIUX K OMNPENEIEHHBIM KiaccaM |
rpynmnaM coelMHeHuI (IPOCThie BEIIEeCTBA, OKCUIBI, THUIPOKCUIBI, CONIH;
YTIEBOIOPOIBI, TPOCTBIC YDUPBI, CIUPTHI, (PEHOIIBI, ATTBACTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CJIOXHBIE S(UPHI, KUPBI, YTICBOJBI, AMHHEI,

AMHUHOKHCIIOTBI, OSITKH)

10

ChopMUpPOBaHHOCTh yMEHHUS MPOBOAUTH PACUEThl IO XHUMHUYECKHM
dbopMynaM M ypaBHEHMSIM XHMHYECKHUX DPEAKIUH C HCIOJIb30BaHUEM

(UBUYECKUX BETMYNH:

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
13 UCXOAHBIX BEIIECTB JJAHO B BUJIC PACTBOPA C ONPEAEIEHHON MAaCCOBOM

J10JIel pacTBOPEHHOTO BEILIECTBA WIIM JJaHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBO WM 00BEMHOM 107U, BBIXO1A MPOAYKTA PEAKIIMU

10.3

TerI0BOTO 3 (DHeKTa peakiui

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

M0 HAXOXACHUIO XUMUIECKOM (hOPMYJIbI BEIIECTBA




11

Brnanenue cucteMol 3HaHMII O METOJAX HAyYHOTO MO3HAHUS SBJICHUN
MIPUPOIBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX U YMEHUE MPUMEHSTh
ATU 3HAHMUS TPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB U IS
OOBSICHCHUSI XUMHUYECKHUX SIBJICHHHA, HMMEIONIUX MECTO B MPHUPOJIE,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCG)IHeBHOI\/’I KHU3HU

12

C¢hopMHUPOBAaHHOCTE yMEHHUsS NPUMEHATh (WCIOJIB30BAaTh) 3HAHUSA O
COCTaBE€ M CBOWCTBaX BEIIECTB JUIS AKCHEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
peakuMii M TPOTHO3MPOBAHMS BO3MOXKHOCTEH MX OCYIIECTBICHUS;
CHCTEMHbIE XUMHUYECKHE 3HaHUA Ul OOBSACHEHHS M IPOTHO3UPOBAHUS
SBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MPUPOIY; JJIS MPUHATUS

IPaMOTHBIX PEIICHUH MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XUMHUEH

13

CdopMuUpOBaHHOCTh YMEHHS IUTAHUPOBATH U MPOBOJAUTH XWMHUYECKHI
OKCIIEPUMEHT (MOJIydeHHE M H3YyUYCHHE CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKHX BEIECTB, KAYECTBEHHbIE pPEaKLUUU YIJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJCOAEPKAIUX OPraHUYECKUX BEUIECTB,
peuieHue JKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX W OPraHMYECKHUX BEIECTB) C COONIOJICHHEM MpPaBHI
Oe3omacHOro  oOpamieHuss C  BellecTBAMM U J1aOOpaTOPHBIM
o0opyaoBanueM; (HopMyIHpOBaTh 1eJIM UCCIENOBaHUS; IPEICTABIATH B
pa3nuyHOi (GopMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH LIEJIE€HANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHBIX UICTOYHHUKAX (Hay4Has U yueOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOW MHpOpMAIMH, ceTh VIHTepHET u
JIpyTHe), KPUTHUECKH AaHaIM3MPOBaTh XUMHYECKYI0 HH()OpMAIHIO,
nepepabaTbiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOM 3a1aueit

15

ChopmMupoBaHHOCTh  yMEHHSI  MPOTHO3UPOBATH, AHAJIM3UPOBATH U
OIICHMBaTh MH(MOPMAIMIO C TMO3UIMKA HKOJOTHYECKOW Oe30macHOCTH
MOCTIE/ICTBUI OBITOBOM M MPOM3BOJICTBEHHOHN JESTEIHHOCTH YEIOBEKa,
CBS3aHHOM C TmepepabOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHUH
OCO3HAaBaThb  OMACHOCTh  BO3JCWUCTBUA  HA  JKUBBIE  OPraHU3MBbI
ONpEJCIIEHHBIX BEIIECTB, IOHUMAsi CMBICI TIOKa3aTelis NpeaeIbHON
JOMyCTUMOM KOHIEHTpAaIlMd, W TOACHATH Ha TMpUMepax CIocoObl
YMEHBIICHHS ¥ TIPEIOTBPAIIICHUS UX BPEIHOTO BO3JICHCTBUS HA OpPTraHU3M

YCJIOBCKa




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
o XuMunumn

Kon

IIpoBepsieMblii 21eMeHT COIePKAHMS

TeopeTnueckue OCHOBBI XUMHUHU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpOeHUs aToMa. Pacnpenenenue
AJIEKTPOHOB MO0 DSHEPreTHYecKHMM ypoBHsIM. Kiaccupukanmuss XuMHYECKUX
a51eMeHTOB. OCOOEHHOCTH CTPOEHHUSI SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHMSI aTOMOB. OJIEKTPOHHAs

KoH(puryparus atoma. BaneHTHbIC 371€KTPOHBI

1.2

[lepuonuueckas cucrteMa xumudeckux siaemeHtoB .M. Menneneena.
Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnbl 1
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB U HX COCIUHEHUH I10
nepuoiaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWMCTB MPOCTHIX

BEIIIECTB, BOJOPOAHBIX COCTMHEHHM, BBICIITUX OKCHJIOB U THAPOKCHJIOB

1.3

BaneHTHOCTD. :‘)J'ICKTpOOTpI/II_IaTCJ'IBHOCTL. CreneHb OKHUCIICHUSA

1.4

Buner xumudeckoi cBs3M (KOBaJeHTHAsI, MOHHASI, METallInYecKasi, BOJOPOIHAs)
1 MEXaHU3MBI €€ o0pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMOoAecTBIA. BemecTBa
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTpO€HHUsA. THMbl KPUCTAILUTHYECKUX

peméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pEeIETKI

1.5

Xumuueckass — peakuus.  Knaccupukanums — XUMHYECKMX — peakuud B

HEOPraHMYECKON U OpraHN4eCKOl XUMHUU. 3aKOH COXPAHEHUS MacChl BELLIECTB

1.6

CKopocThb peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7

TernoBble 3¢ (HeKThl XUMUYECKUX peakiuii. TepMoXuMHuyecKre ypaBHEeHHS

1.8

OOpatumble peaknuu. XHUMHUYecKoe paBHoBecue. MDakTopel, BIHMAIONINE HA

COCTOsIHME XUMHUUYecKoro pasHoBecus. [Ipunnun Jle Ilarense

1.9

OnexkTponuTtrueckas maucconuamnusi. CunpHble U ciiadble snekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHCIas, HEWTpaibpHas, IienouyHas. CreneHb

nucconuanu. Peakiiuu HOHHOTO 0OMeHa

1.10

I'unponu3 coneit. Monnoe mpousBeneHue Boabl. Bogopoausiii nmokazarens (pH)

pacTtBopa

1.11

CriocoObl BeIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBasi J0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJSpHAs KOHIEHTpauus. HachllleHHble M HEHACBILCHHbIE

pacTBOpPBL, PACTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC pC€aKuuu. IloBeneHue BelleCTB B cpeaax ¢

pa3HbIM 3HaUeHreM pH. MeToipl 2JIeKTpOHHOTO OaaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIIIIABOB COJICH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coequHeHnit. HomeHknarypa HeopraHu4ecKux

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA Ba)KHEHWIIMX METAJIOB (HATpUM, KaJlud, KajbIHii,
MarHuii, aJTFOMUHHNA, ITUHK, XPOM, JKeJIe30, MeIb) U HX coequHeHwid. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

23

XUMHUYECKHE CBOWCTBA BAaXXHEUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M HUX  COCAUHEHHHA  (OKCHJIOB,

KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUIN )

24

I'eneTndeckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JINYHBIM

Kj1accaM

2.5

HI[eHTI/I(bI/IKaI_II/IH HCOPTaHNYCCKUX COCIUHEHUH. KauecTBenurie pcaKkuuu Ha

HEOPTraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE  TIOJIOXKEHHMSI TEOPUM XUMHUYECKOIO CTPOCHMS OpPraHMUYECKHUX
coenquHeHnit A.M. BytiepoBa. YTepoaHbI CKEJIET OPraHUYECKOW MOJICKYJIbI.
KpaTHocTh XMMHMUYECKON CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, sp-TUOpUIU3ALUN
opbuTaneil aTOMOB yriepoja. 3aBUCHMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO

CTPOCHUA MOJICKYJIL. I'omonoru. I'omonoruyeckuii pAan. I/I30Mep1/151 " U30MCPhbI

3.2

[Tonsatue o  ¢yHkuMoHampHOW  rpynme.  OpueHTanuoHHBIE 3 EKTHI

3aMECTUTEIEN

3.3

[IpencraBnenne o kinaccu(ukanuu OpraHuYecKux BemiecTB. Homenkiatypa
OpPraHMYECKHUX COEIMHEHUH (cucTeMaTuyeckas) W TpHUBMAJIbHbIE Ha3BaHMS

BayKHEHUIITHX Hpe,I[CTaBHTeJIefI KJIaCCOB OPraHNYCCKUX BCIICCTB

3.4

CBoOOMHOpAAMKAIBLHBIE W HWOHHBIM MeXaHWU3Mbl peaknuu. IloHATHE O

Hykiaeoduie u snexkrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKHE CBOWCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMHUUYECKOE DAa3JIoKEeHHe, KPEeKHHT, H3oMmepusauus, ropenue. Ilomydenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. PeaKLII/II/I MPUCOCAUHCHUA U paIUKAJIBHOTI'O 3aMCIICHUA

3.6

AnkeHbl. XMUMUYECKHE CBOMCTBA: peaklUU NPUCOEIUHEHUs (TrajloreHHupoBaHUE,
THIPUPOBAaHUE, T'HIPOrajJOreHUpPOBAaHUE, THIpPATAIMsl), TOPEHUs, OKUCICHUS H
noauMmepusauy. I[IpoMellluieHHbIe M J1AOOPATOPHBIE CIIOCOOBI  MOJYYECHHS

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHAYEeCKHe CBOMCTBA AIKaJUCHOB: pPEAKIUKU IMPUCOCIUHCHUSA




(ruapupoBaHue, TaJOT€HUPOBAHUE), TOpeHHUs W moiumepusauuu. llomyuenue

AJIKaAUCHOB

3.8

AnkvHbl. XMMHYECKHE CBOMCTBA: PEAKIMH MPHUCOEAUHEHHUS (TaloreHUpOBaHUE,
THIPUPOBAaHUE, THIPATAIMs, THIPOrajJOreHHPOBAaHUE) KaK CIOCO0 MONydYeHHS
MIOJIMMEPOB M APYIUX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemenus. I'openue
alleTWJIEHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM JJISl CBAPKU U PE3KHU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XuMmHuUecKHe CBOIlcTBa OeH3051a: peakiuu  3JIEKTPO(GUIHLHOTO
3aMelIeHMs, MPUCOEeIUHEHUs (TUAPUpPOBaHME, TalloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oua.
Oco0OeHHOCTH XHMHUYECKUX CBOHCTB crupona. [lomumepuszainus cTupona.

Cnioco0x1 IMOJIYyYCHHUA U IPUMEHCHUC apOMATUUCCKUX YITIEBOJOPOJ0B

3.10

Couptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HaJIWYMs
TUJIPOKCOTPYIIBI, €  TajOreHOBOAOPOJAaMM  KaK  CHOCO0 — MOJyuYeHus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIApHas aAeruaparanvs. Peakuus ropeHus.
[Tomyyenue »sTaHONA: peakuuss OpPOXKEHUS TIIIIOKO3bI, TUApATallys STUIICHA.
OTUIEHIVIMKOIb U TIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumudeckue cBoicTBa (eHoMa (peakuuu C HATPUEM, THIAPOKCHIIOM

HaTpus, Opomom). [Tomyuenne deHoma

3.12

Anpnerunpl. XuMUYECKHE CBOMCTBA IPEIENBbHBIX AJIbIETHIOB. THAPUPOBAHUE;
KaueCTBEHHBIC pEaKIMU Ha KapOOHWIbHYIO TPyNmy (peakius «cepeOpsHOro
3epkana», B3aumogeiicteue ¢ ruapokcugoM meau (II). Tlomydyenue npeaenbHbIX
IBJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aueTWwiIeHa. AILETOH Kak

MpeACTaBUTENh KeTOHOB. OCOOEHHOCTH PEAKIIMN OKUCIICHUS alleToOHa

3.13

KapOoHoBbie KHCHOTH. XUMHYECKHE CBOICTBA MpeneiabHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MyPaBbUHON KUCIIOTHI.
HonyquHe NpEaACIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKHCIICHUC
AJIKAHOB, AJIKCHOB, MNCPBUYHBIX CIIUPTOB, AJILJACTHIOB. Briciine NpCaACIIbHBIC U

HCIIPCACIIbHBIC Kap6 OHOBBIC KUCJIOThI

3.14

Cnoxsble »pupsl u kupbl. CrocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakiuu dTepudukanuu. IlpuMeHeHne CIOXHBIX 3PUPOB B
MUIIEBOH W TMap(OMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE S(PHUPHI
TJUIEpPUHA M BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA YKHPOB:
TMIpUPOBaHUE, OKHUCIIeHHe. [Maponu3, WM OMBUICHHE, >KUPOB Kak CI0CO0
MPOMBIIIJICHHOTO TMOJYYeHHs COJe BBICHINX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHINX Kap6OHOBLIX KHCIIOT




3.15

XUMHYECKHE CBOMCTBA TIIOKO3HI: p€akguu C Yy4acTUeM CIHUPTOBBIX U
aJIBJICTUIHOW TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHue ritoko3bl, eé
3HAYEHUE B KU3HEAEATEIILHOCTH OpraHu3Ma. Jlucaxapuisl: caxapo3a, MaibTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAlOIIME Aucaxapuiabl. ['maponns
qucaxapunoB. [lomucaxapuisl: kpaxmai, rimkoreH. CTpoeHne MaKpOMOJIEKYJ
KpaxMmaya, IJIHKOT€Ha W Lenono3bl. dusnyeckue CBOWCTBA KpaxMana H
LEJUTI0NIO3bl. XUMHUUYECKHWE CBOMCTBAa Kpaxmana: THApPOJIN3, KaueCTBEHHAs
peakinus ¢ MoaoM. XHMHYECKHE CBOMCTBA LEJIHOJIO3bl: THMAPOJIN3, MOITy4YEeHUE
3¢upoB 1emwnoa03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aneTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OpraHMYeCKUe OCHOBAHUS: PEAKIIMU C BOJOW, KHCIOTAMH,
peakuusi ropeHus. AHWIMH KakK IpPEICTaBUTENb APOMATUYECKUX aAMHUHOB.
XUMHUYECKUE CBOMCTBA aHWIMHA: B3aMMOJEHCTBHE C KHUCIOTaMH, OpOMHOMN
BONOM, okuciaeHue. IlosydeHne amMMHOB aJIKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJIE€BOAOPOI0B

3.17

AMMHOKUCIOTBI U Oenkh. AMMHOKHCIOTHI Kak aM(oTepHble OpraHMYecKHe
coenuHeHusi. OCHOBHBIE AaMUHOKHCIIOTHI, OOpasyromue Oenku. XHUMHYECKHe
CBOICTBa O€JIKOB: TMAPOJIN3, JEHATypalysl, KaueCTBEHHbIE (LIBETHBIE) peaKLnu

Ha OenKu

3.18

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJHUMEPOB OT
cTpoeHus: Mosiekyl. OCHOBHBIE CHOCOOBI MOJYYEeHHS BBICOKOMOIEKYISIPHBIX
COCIMHEHUI: peakIuy TMOJIMMEpU3aIllii U TOoJuKOoHaeHcanuu. Kiaccudukarms

BOJIOKOH

3.19

WNnentndukainys opraHnuecKuX COeAMHEHUH. Perenne skcnepuMeHTaIbHBIX

3aaa4 Ha paClio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'erermueckas CBA3b MCXKAY KilaCCaMU OpPTraHUYCCKUX COGI[I/IHCHHfI

XUMUS U KU3Hb

4.1

Xumusi B TIOBCEAHEBHOM ku3HM. lIpaBuia Oe3zomacHOil pabOTHI C €IKUMH,

rOprO4YMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCACTBAMU OBITOBOM XUMHU

4.2

XUMHUS U 310pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEIIbCKOE XO3SICTBO. XUMHUS B
MPOMBIIUIEHHOCTA. XUMHUSI W SHEPreTHKa: MPHPOIHBIA M TOMYTHBIH HE(TIHOM
rasbl, X COCTaB U ucnoib3oBanue. CocraB HedpTu U e€ nepepaboTka (IPUPOIHbIE

HCTOYHHKHU yrHCBOI[OpOI[OB)

43

XUMHUS U IKOJOTHsS. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpedapl U €ro
nocneacteus. Oxpana ruapocdepsl, mouBbl, atMochepsl, (Gaopsl U ¢GayHbl OT
XUMUYECKOTo 3arpssHeHus. [IpobGremMa OTXOJO0B W TOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HCTOYHUKU SHECPTUU




OO6mme mpencTaBIeHUss O MPOMBIIIIEHHBIX CHOCO0aX TOMYYCHHS] XUMHUYECKUX

BEIIECTB (HA MPHUMEpPE MPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIOTHI). UEpHas u

4.4 uBetHas  Metauryprus.  CTEKJIO0 M CWIMKaTHas  MPOMBIIUIEHHOCTb.
[IpombinenHast ~ opranuueckas  xumusg. CpIpp€ I OpraHMYecKon
MPOMBIINIJICHHOCTH

5 Tumnbl pacy€THBIX 3a/1a4

51 Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY

| BemecTBa, Macce MiIH 0GBEMY OIHOTO M3 YYACTBYIOIINX B PEAKIUH BEIICCTB

5.2 Pacuérel TemioBoro s dexra peakuun

5.3 Pacuérel 00BEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKUX PEAKITUIX

54 Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH

" | OIHO W3 BELIECTB AHO B M3OBITKE (MMEET IPHMECH)
55 Pacuérer maccoBoii uin 00bEMHOM 0K BBIXOJIa IPOIYKTA PEAKIIUN OT
" | TeopeTHUeCKH BO3BMOXKHOTO
Pacuérer maccel (00bE€Ma, KOTUYECTBA BEIIECTBA) MIPOIyKTa PEAKIIUH, €CITU

5.6 | 0HO W3 BEIIECTB JJaHO B BHJIC PACTBOPA C OMPEACIIEHHON MacCOBOM JT0JIei

pacTBOPEHHOTO BEIIECTBA

57 Pacuérsl ¢ ucoap30BaHNEM MOHATHI «MacCcoBast IO, «MOJISIpHAs

" | KOHIEHTpAIHS», «PACTBOPUMOCTHY
Haxoxnenne MoieKyssipHON (OpMyJIIbl OPraHMYECKOTO BEIIECTBA 110 €T0
5.8 IINIOTHOCTH U MAaCCOBBIM J0JISAM 3JIEMCHTOB, BXOAAIIIUX B €0 COCTaB, UJIH I10

IPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



