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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 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOM XMMMH.

[Ipenmer w®  3HaYeHHWE OpPraHUYECKOM  XHMMHUH, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUMHECHHM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
cocTosiHMs. BalleHTHbIE BO3MOXXKHOCTHM aToMa yriepoja. XUMHUYecKas CBS3b B
OPTaHWUYECKUX COCAMHCHUSIX. THWMbl TUOpHAM3AIMUM aTOMHBIX oOpOwTanen
yraepoja. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBIA M TOHOPHO-
aKIIENTOPHBIN). TuMbl TEpeKpbIBaHUS aTOMHBIX OpOUTaneil, G- U T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CnocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOAHOM paaukane, Hykieoduie u
ANEeKTpoduIIe.

Teopus cTpoeHHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYeCKUX CcoeAMHEHUU. MomnekylsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (OpMyJbl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpali¢HHAas,
ckeinetHass. M3omepus. Buabl wu30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3DPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpeacraBnenne o kiaccupuKalMy OpraHuyeckux BemecTB. llonsTue o
¢yskronanpHOU rpynne. ['omonorus. 'omonorudeckue psaasl. CucreMaTndeckas
HOMeHKatypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHble Ha3BaHUS
OT/EJIbHBIX MTPEIACTABUTEICH.

OcobeHHOCTH U KJIacCU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTEIHHO-
BOCCTAHOBUTEJIHLHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3yYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
O3HAKOMJIEHHE C O0pa3laMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHl IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(rutaBneHue, OOyIVIMBAaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudopuau3anmsi aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. du3myeckue 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 KITACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XuMudeckuil anemeHnt. M3oronel. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudukamusi XuMHIeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 2JIEKTPOHOB TIO ATOMHBIM — OpOUTATISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOrO0—4E€TBEPTOrO NMEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTypallud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUYECKOTO 3akOoHA U llepuoanueckoi CHUCTEMBI
XUMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3JHAyYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

Xumuyeckass CBsI3b. BuIbl XUMUYECKOW CBS3U: KOBAJEHTHAs, HOHHa,
MeTajindeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [10NsIpHOCTH, HATTPABIEHHOCTH U
HACBIIAEMOCTh KOBAJCHTHOM CBsA3U. KparHeie cBsA3u. BomgopoaHas CBs3b.
MeXMONEKYJISIpHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBsi3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMEpEe COCAMHEHUMN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMILIEKCHOI'O MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[TonsATHE O KOOPAMHAIMOHHON XUMUH.

BemecrBa  MONEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  Tumbl
KPUCTANIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbIx cucreMax. MictuHHble pacTBOphl. [lpencrasienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALIMU PAaCTBOPOB:
MaccoBasl J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacklleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



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 PE3YJIBTATBI

B cooTBeTcTBUM C€ CHCTEMHO-ACSTEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHWs BBIACIEHBI CJICAYIOMIUE COCTaBIIAIONINE: OCO3HAHUE
0oOy4aronMMuUCs POCCUHCKOM TIpakIaHCKOW MJAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOTPEICICHUIO; HATMYNEe MOTUBAIIUU K
00y4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOyYarOHIMXCs PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TpaBWIAMH W HOPMAMHU TIOBEJCHUS;, HAIUYNE
IPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TITaHBbI.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS MpEeAMETa «XHUMHSI» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKON JCSITEIBHOCTH
o0ydJaronuxcst B MpoIecce peaansaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUUECKON JesTeIbHOCTH
oOyyaromuxcsi B mpolecce pean3anur o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:ka1aHCKOTO BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 0053aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPSIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MJESATENHHOCTU TIPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEUICHUH yYeOHBIX W TMO3HABATEIBHBIX 3a/1ad, BHITIOJHEHUN
XUMUYCCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUJOB YUEOHOU EATeTbHOCTH;

2) NATPUOTUYECKOT0 BOCITUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAaydyHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMHHU,

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUIECKOTO
NPWIOKEHUS! XUMHUHU, OCO3HaHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
TIOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTHKOB;



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

MeranpeaMeTHbIE pe3yabTaTbl OCBOCHUSI MPOTPAMMBI 0 XMMHHU HAa YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 1S dbopmupoBaHus MHPOBO33PEHUSA oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTPAXKAIOIIUE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
polece, CUCTeMa, Hay4YHbI (pakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCccle0BaHne, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJlbHble y4eOHbIEe NeWCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00yUYaIoINXCs;
CIIOCOOHOCTD oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JIEVUCTBUA B MO3HABATEILHON U COLUAIIBHOW MPAKTHUKE.

MertanpeaMeTHble pPe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PErYJISITUBHBIMU
JICUCTBUSIMU.

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHUYEeCKHE TeHCTBHSA:

CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh IeNU JACATEIbHOCTH, 3aJaBasi MmapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS Ji1 OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU I KIAaCCHU(PHUKAIIMK BEIIECTB H
XAMHUYECKUX PEAKIINM;

YCTAHABIMBATh IPUUYUHHO-CJIEJACTBEHHBIC CBS3M MEXKAY H3y4aeMbIMHU
SIBIICHUSIMUY,

CTPOUTH JIOTMYECKUE PaCCyXJCHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XWMHYECKOU



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-CUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKAaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B X0/I€ JUAJIOTa U/WIH
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYJIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C MNPE3CHTAIMCH pe3yIbTaTOB IT03HABATCIIBHOW JCSITCIIBHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMM IPH BBIMOJTHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOH pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, Peau3allii YYeOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIICAOBAHHNA MyTEM COTJIACOBAHMS TO3MIIMHA B
X0J1e 00CYXIeHUS 1 0OMeHa MHCHUSIMH.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHﬂ:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBJISATH CBOI ITO3HABATEIbHYIO
NESATENBHOCTh, ONpenessass e€ Ieau W 3aJavyd, KOHTPOJHMPOBATH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpPEIJaraéMblii aJIroputM JACHUCTBUH INpu
BBITIOJTHEHUH Y4YeOHBIX M HCCIIEIOBATCILCKUX 3aj7ad, BBIOMpaTh HamoOoIee
3 PeKTUBHBIH CMOCO0 HMX PEIICHUS ¢ y4ETOM IOJYYEHUsS HOBBIX 3HAHUU O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIISCTBJISATh CAaMOKOHTPOJIb JISATCILHOCTH Ha OCHOBE caMoOaHajiu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yIbTaTHl OCBOCHUS MPOTPAMMBI 110 XUMHH Ha YTIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs BKJIOUYAIOT cHeIUdHUUIECKUE
JUTSL Y9eOHOTO mpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUN
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOoOpPa30BAHMIO 3HAHUN, BUIBI ACATCIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W NMPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTyaIlUsX, a TAK)Ke B PeaJbHBIX KU3HECHHBIX CUTYyaIlUsX, CBA3aHHBIX C XUMHEH. B
IporpaMMe II0 XHMHH TIPEIMETHBIC PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeueHWH yCTOMYHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUU MPOOJIEM IKOJIOTHUECKOM, SJHEPTEeTHUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHUKOB HHEPTUH, B oOecreyeHuu PalMOHAIBHOTO
MPUPOJIONOJIB30BaHUS, B (OPMUPOBAHUK MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIOBeKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEIE;

BJIAJICHUE  CHCTEeMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MMOHATHUS — XUMHUECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
obonouka aroma, S-, p-, d-aTOMHbIE OpOUTAIU, OCHOBHOE W BO30YXKJIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTalie, HWOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENEeT, GyHKIIMOHATbHAS
rpylma, pajaudkai, CTPYKTypHble (opMyisl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAs]), HW30MEpPbl, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHHUSI, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHbIE COCJAMHEHUS; TEOpPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BelecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUsT DHHEPrUM TMPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JIeKAIIHE B OCHOBE
MOHUMAHHS TPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pEeaKIui, TEPMOJUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUA aTOMOB U IPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opuentantsl [ u Il pona);
(dakToIOornYecKue CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJYYECHUH U 0O€30IacHOM
WCIIOJIb30BAaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH ~ 4YeJIOBEKa, OOIMX  HAy4YHbIX  MNPUHIUNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA IPUMEpPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHBbIC NMPU3HAKU TOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHSTHS MPHU
OIMCAaHUU COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCAUHEHNUM;

c(hOpMUPOBAHHOCTh YMEHUH:

UCII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnYeCcKuX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS! XMMUYECKUX PEAKIIMN U PACKPHIBATh UX CYIIHOCTD:
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OallaHca »JTUX peakiuii, peakiuii HOHHOTO OOMeHa IyTéM
COCTABJICHHSI X TTOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHHUI;



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.
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OpPraHMYECKUX COSIUHEHHUN A.
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Uroro no pazaeny 8
Paznen 2. YriaeBoaopoanst
[IpenenbHbIE YTIE€BOAOPOIBI
2.1 pedl Y AOPOA 5 https://m.edsoo.ri/LC5J74CMA
— aJIKaHbl, HUKJIOATKaHbI
HenpenensHueie
2.2 YTJIEBOJIOPOIbI: AJTKEHBI, 14 1 https://m.edsoo.ru/OBNBOPH3 1
aJIKaIMEHBbI, aJIKUHBI
ApomaTtuieckue
2.3 P 8 https://m.edsoo.ru/3KLA11.26M
YIJIEBOJOPOABI (apEeHbI)
[IpupoaHbIe HCTOYHUKH
24 YIJIEBOJOPOAOB U UX 4 https://m.edsoo.ru/RY6NBZAW4
nepepadboTKa
lManorennpon3BoaHbIE
2.5 P A 4 1 https://m.eds00.ru/JI9OENZOM
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Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeIuHeHHsI

3.1 Cruptsl. @enon 11 https://m.edsoo.ru/TII36 WGJS
KapOonumnbHble coeTuHEHUS:
anpae €TOHBI.

3.2 HIRACTHABL I KETOHD! 21 https://m.edsoo.ru/O2NWGIZU2
KapOoHOBBIE KUCIIOTBHI.
Crnoxuble 3¢upbl. Kupsl

33 VYrneBozsl 9 https://m.eds00.ru/962BYGF10

Hroro no pazaeny 41

Pasnen 4. A3oTcoaepxkaine opraHudeckue coeIMnHeHUus

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

12

https://m.edsoo.ru/K8B3HS5PS1

Hroro no pazneny

12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COCIHHEHUS

BricokoMonekymnspHbie
5.1 6 https://m.edsoo.rt/VLVADEWAB
COETMHEHUS
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



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

HaumenoBanue KoJysuuecTBO yacoB
Ne JuexkTpoHHbIe (LU poBbIEL)
pa3aeiioB H TeM Kontpouabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMmsbl padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBI XHMHU
Ctpoenue aToma.
Ilepuoanueckuit
3aK0H U
1.1 [Iepuonnueckas 9 https://m.edsoo.ru/R39EAGJPC
CHCTEMA XUMHYECKUX
anemeHTtoB [l. U.
Menneneena
CrpoeHue BenecTsa.
1.2 MHoroo0pasue 11 1 https://m.edsoo.ru/WA4FD2VIF8
BEILECTB
XuMHueckue
1.3 19 1 3 https://m.edsoo.ru/QHDIJZGESH
peaKIuu
Hroro no pazaeny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemertamnsl 31 1 https://m.edsoo.w/9NCC2YQRJ
2.2 Meranibsl 23 1 2 https://m.edsoo.ru/YEU9IWRJ21
Hroro no pazneny 54
Pa3zpen 3. XuMus u :Ku3HbL
Metonar!l mo3Hanus B
3.1 s 9 https://m.edso0.1u/2Q40I6NXK

XUMUH. XUMUSA 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 paszneny 9

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102







INHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJabHbIe

Bcero
padoThI

IIpakTuyeckue
padoThbI

JlaTa
U3YYeHHS

DJIeKTpOHHbIe N} poBBIE
o0pa3oBaTe/IbHbIE PeCypcChl

[Ipenmer u 3HaueHue
OPraHUYEeCKOW XUMHH,
IpeJICTaBICHUE O
MHOTO00pa3uu OPraHUIECKUX
COCIUHEHUN

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

DNEKTPOHHOE CTPOSHHUE aToMa
yriepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
Banenrabie BO3MOXHOCTH
aToma yriepoja

https://m.edsoo.ru/ODI6T8L9R

Xumuueckas CBs3b B
OPTaHUYECKUX COCTUHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pasphiBa CBs3eH

https://m.eds00.1u/C42CCDY5S

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUHN A.
M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunas! uzomepun: CTpyKTypHasd,
POCTPaHCTBEHHAS.
DnekTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX

https://m.edsoo.ru/GN3QZ8AHX



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

COEIMHEHUN

IIpencraBnenue o
KIacCU(pUKaUU U

6 cucTeMaTuyecKas https://m.edsoo.ru/P6AQNOU22
Homenkiatypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

7 KﬂaCCH(bHKaIiHH peaiiit B https://m.edsoo.ru/MSDJYMPIM
OpraHUYECKON XUMUHU

8 CHCTeE/IaTHSaHHH 1 0bobmene https://m.edsoo.ru/SKOA3EB67
3HAHUU TTO TeMe
AJKaHBI: TOMOJIOTUYECKUM PSI,
obmas popmyiia, HOMEHKIATypa

9 U U30MEPUS, JJIIEKTPOHHOE U https://m.edsoo.ru/SHWFWZ174
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

10 CDHQLquCKHe 1 XHMIHCCIHE https://m.edsoo0.ru/GVSELNQJ3X
CBOMCTBA aJIKaHOB
HaxoxneHue ankaHoB B

11 npupoze. CriocoObl MosyyeHus https://m.edsoo.ru/AB2ZKXXIZ
Y IPUMEHEHUE aJIKaHOB
[{uknoankaHbl: 00IIas
dbopmyna, HOMEHKIATypa

12 H30MEpH, 0COOCHHOCTH https://m.eds00.ru/Q4B590Q1A
CTPOCHHUSI 1 XUMUUYECKHUX
CBOWCTB, CITOCOOBI MOJTyYEHHS U
MpUMEHEHNE

13 Petrertite pacuCTHbIX 3axat Ha https://m.edsoo.:w/ED66JALEK

OIIpEECIIEHNE MOJIEKYJIAPHON



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

(bOopMyITBI OPraHUYECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIUX B
ero cocraB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH P,
obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U

14 https://m.edsoo.ru/NCGOE2K0J
IIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHasi ¥ 1IucC-
TpaHC-U30MEPHUSI AJIKEHOB
PusnuecKkue 1 XUMHYECKUE

15 cBoiicTBa ankeHoB. [IpaBuiio https://m.edsoo.ru/6 XZHRIRTW
MapkoBHHKOBa

16 CTIOCO0bI N0y CHHS 1 https://m.eds00.ru/Y8ODCR6ZN
IPUMEHEHUE aJIKEHOB
[IpakTuyeckas padora Ne 1 o

17 teme "llonydyenue sTusieHa u https://m.edsoo.rt/HHCGPAVHS
U3Yy4YEHUE ero CBOMCTB"
Pemenne pacu€THbIX 3a7a4 HA

18 onpeAceHme MOHeKyanHOﬁ https://m.edsoo.ru/XYWNMAYNA
(bopMyIIbI OPraHUIECKOTO
BELIECTBA
AJKaMeHbl: CONPSHKEHHBIE,
W30JMPOBAHHBIE,

19 KyMYJIMPOBaHHBIE. https://m.edsoo.rt/EKDS1USUV

Oco0GeHHOCTH HIIEKTPOHHOTO
CTpPOCHHS

20

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/M356GLRBE



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE

CONPSIKEHHBIX THEHOB

CriocoObl nosryueHust u

21 https://m.edsoo.ru/KT8M1N272
MPUMEHEHUE aTKaTUEHOB
AJIKWUHBI: TOMOJIOTUYECKUH P,
obmas popmya,

22 HOMEHKJIaTypa, FEKTPOHHOE U https://m.edsoo.ru/N65SWYKDO3
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3MUeCKHe CBONCTBA

23 XUMHYECKHE CBOMCTBA aJIKUHOB https://m.edso0.ru/MQ7A0O3SUC
KaduecTBeHHEbIE peakiuu Ha

24 . peakl https://m.edso00.ru/45UN142UY
TPOMHYIO CBSI3b
CnocoOsl mosty4eHus u

25 https://m.edsoo0.r/SYLTVWAMA
MPUMEHEHUE ATKUHOB
Pemenue 3agau: pac4€Tsl mo

26 YPaBHEHUIO XUMHUYECKOU https://m.edsoo.ru/Q7XMPZSRF
peakiu
Cucremarusanusa 1 00001IeHne

27 . 1 B https://m.eds00.ru/I9DNOP1N8
3HAHUH 110 TEME
ApEHBI: TOMOJIOTHYECKUH Psi,
obmas popmyna,
HOMEHKJIATypa. DIEKTPOHHOE U

28 yp p https://m.edsoo.r/WNGDILBKS5D
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT O€H30J1a ¥ TOIYO0JIa, UX
¢duznyeckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA apEHOB:

29 p https://m.edsoo.rt/FCNHX9OWY |
peaKIu 3aMeIeHus
XUMHUYECKUE CBOMCTBA apEHOB:

30 https://m.edsoo.ru/CSBNGDUCS

pe€aKuun IMPpUCOCAUHCHUA,



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

OKHCJIEHHE TOMOJIOTOB OeH30I1a

Oco0ECHHOCTH XUMHAYECKUX

31 . https://m.edsoo.ru/F2K2CB5PG
CBOMCTB CTHpOJIa
Pemenue pacu€THbIx 3a1a4 Ha
OIIpeAEIICHIE MOJIEKYIISIPHON

32 e yp https://m.edsoo.ru/QFKSRGCXW
dbopMyIIbl OPraHUIECKOro
BellleCTBa
CrniocoOsl nosty4eHus u

33 https://m.edsoo.ru/2VKIL XNJZ4
MpUMEHEHNEe apEeHOB
I'enernueckas CBA3b MEXKIY

34 pa3IMYHBIMU KJIACCAaMU https://m.edso0.ru/1X7QMST7F
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHeHUsIM
XUMHYECKUX PEAKIIUM.

35 peakt https://m.edsoo.ru/9VBZTY4PI
CucremMarusanus 1 00001IeHNE
3HAHUHU II0 TEME
IIpuponnslii ra3. IlonyTHble

36 pHpoa y https://m.edsoo.ru/CK1CUWWEN
HE(TSHBIC Ta3bl
KameHHEbIi yroab U IpOayKTEI

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

38 nepepadoTku. [Ipumenenue https://m.eds00.ru/ORE9IY2CYG
IPOJYKTOB MepepadOTKu HEPTH
I'eneTnueckas cBsSI3b MEXKIY

39 pa3IMYHBIMU KJaccaMu https://m.edsoo.ru/HQ22U8ZHE
YIJIEBOJOPOOB
["asmoreHonpon3BoOIHBIC

40 https://m.eds00.ru/XX94BSSGR

YIJIICBOAOPOAOB: 3JICKTPOHHOC



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

CTPOCHHE; PEAKIIMU 3aMEIICHHSI
rajoreHa

41

JlelicTBue 1IeI04YeH HA
rajoreHIpoOU3BOAHbIC.
BiammoneiictBue
JIUTaJIOTCHAJIKAaHOB C MAarHUEM U
IIHHKOM

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

42

Cucremaru3zaius u 00001eHne
3HaHUU 10 pasnueny
"Vrnesonopozas"

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

43

KontponbsHast pabora mo teme
"VYranesonopozas!"”

https://m.edsoo.ru/EJHI0TTS0

44

[IpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI psif,
obmas popmyia, cTpoeHHe
MOJIEKYJI, U30MEPHUS,
HOMEHKJIaTypa, KJIaccuuKaius,
¢du3uueckre cBOMCTBa

https://m.edsoo.ru/IINSKPMLB

45

XUMHYECKHE CBOUCTBA
MPEICIbHBIX OTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoObl nosty4eHus u
IPUMEHEHHE OHOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢hupsl: HOMEHKIIATYpa
¥ U30MEepHsi, 0COOCHHOCTH
(1)I/ISI/I‘~IGCKI/IX U XUMHNYCCKUX
CBONCTB

https://m.edsoo.ru/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

MHOroaroMHbl€ CIIUPTHI:
STUJIEHTJIMKOJb U TJIMLEPUH, UX

48 https://m.edsoo.rt/KMYAE65AX
(Gu3nueckrue 1 XUMUYECKHUE
CBOMCTBA
CrniocoOpl nosty4yeHus u
49 MIPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.rt/EU9L4B5SH6
CIHMPTOB
DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 dusznyecKue CBOMCTBA. https://m.edso0.ru/0117TP1EX
TokcnunoCTH (heHoma
51 XuMuyeckue cBoiicTBa (heHona https://m.edsoo.ru/DRURODFRJ
52 e https://m.edsoo.ru/60B9BOAKU
npuMeHeHue ¢peHomna
[IpakTuyeckas padota Ne 2.
53 Pemeriie :—)Kcne"p VIMCHTAIBHBIX https://m.edsoo.ru/SHOIGNHMGK
3azna4 no teme "CrnupTsl U
¢deHnobr"
54 CHCTevMaTﬂgaHHH 1 060bmerHe https://m.edsoo.ru/J7BQQOWB6
3HaHUi 10 Teme
AnbIerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOEHUE
KapOOHUIIBHOM TPYyIIbI;
55 https://m.edsoo.rt/DHUDYUVGN
TOMOJIOTHUECKHUE PsbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa
AnbIerupl 1 KETOHbI:
56 duznyeckue CBOWMCTBA; peaKuu https://m.edsoo.rt/FTMHFTV8&V

IMPUCOCAUHCHUSA



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

57

Peakuuu oxkucneHus u
KaueCTBEHHBIC PEAKIIUU
AJIBJIETUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bI mosryueHust
AJIbJACTU 0B 1 KETOHOB

https://m.edsoo.rt/KOSEDOZNC

59

OnHOOCHOBHBIE TIPE/ICIBEHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYT

https://m.edsoo.ru/3AG3IMMI12R

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX
duznyeckue cBocTBa

https://m.edsoo.ru/8SRK8HSL.4

61

XUMHUYECKUE CBOUCTBA
MpEAeIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.eds0o0.ru/FG799CL7C

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK47Q

63

OCOOEHHOCTH CBOMCTB:
HereI[eJH)HBIX n
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX KUCIIOT.
[IpeacraBuTeNM BHICIIUX
KapOOHOBBIX KUCIIOT

https://m.edsoo0.ru/PO7B20AZG

64

[ToHsATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/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

65

CrniocoObl nosty4yeHus u
IpUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edso0.ru/ZY83UK721

66

CrnoxHble 3(upsbL:
TOMOJIOTHUSCKHI PsijI, o01as
dbopmyna, u3oMepus U
HOMEHKJIaTypa

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

67

duznueckue 1 XUMUYECKUE
cBoiicTBa 3(hupoB

https://m.edsoo.rt/TCJIGEW2K 6

68

Pemenne pacuéTHBIX 3a1a4: IO
YPaBHEHUIO XMMUYECKOU
peakiu, Ha OnpeieeHue
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOro BEIECTBa

https://m.edso0.rw/K512Q0OHVD

69

[TpaxTrueckas padota Ne 3.
Pemenue skcriepuMeHTANBHBIX
3aga4 no Teme "Kap6oHoBbIe
KUCHOTHl. CriokHbIe YPUpHI"

https://m.eds00.ru/OGEJG1Z6Q

70

XKupsl: ctpoenue, Gu3nIECKUe U
XMMHYECKUE CBOWCTBA
(rumponus)

https://m.eds00.ru/9STVVGAD3

71

Oco0eHHOCTH CBOICTB JKHUPOB,
CoJIeprKalIiX OCTaTKU
HENPEeeIbHBIX KUPHBIX KHCIIOT.
’Kupsl B npupoje

https://m.edsoo.ru/HAIOMQYA6

72

MBpb11a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Morontee aevcraue. Iloustue o
CHUHTETHYECKUX MOFOIINX

https://m.edsoo.ru/YPLI.O9UE?Y



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

cpeactBax (CMC)

I'eneTnueckas cBs3b
YTJIEBOIOPOAOB U

73 https://m.edsoo.ru/A8FISXVSU
KUCJIOPOACOAEPKALLIMNX
OpPTraHUYECKUX BEIIECTB
Pacuétel o ypaBHEHUAM

74 . https://m.edsoo.r/LZ5SVLL2BX
XUMUYECKUX PEaKLni
Cucremaruzamys 1 00001eHne

75 . https://m.edsoo.ru/SSWMEF7D7
3HAHHUHU 110 TEME
OO01as xapakTepucTHKa

TJIEBOJIOB U KJIacCH(pUKAIIUS

76 Y s (ucan https://m.edsoo.ru/0 1 RIX8HGR
yIJIEBOJIOB (MOHO-, - U
MOJIUCAXaAPHUIBI)
Monocaxapuabl: pu3nyecKue

77 CBOMCTBA 1 HaXO0KJICHHC B https://m.edsoo.ru/SDKMBGIF6
IpUpoJIe
IIpumMeHeHne riroKo36I, €€

78 3HAYCHHUE B JKU3HEICATECILHOCTH https://m.eds00.ru/6L.S9BLN9Q
opraHusma
Hucaxapunpl: caxapo3sa,
MaJIbTO3a U JIAaKTO3a.

79 https://m.edsoo0.ru/0YDXJOOUH
Haxosxnenue B mpupojie u
MPUMEHEHUE JUCaXapuJioB
[Tonucaxapupl: cTpoeHue
MaKpOMOJIEKYJI, (PU3UIECKUE U

80 . https://m.eds00.ru/52Z6UKUNG
XHMMHYECKHE CBOMCTBA,
pUMEHEHUE

81 [TonsaTre 06 NCKYyCCTBEHHBIX https://m.edsoo.ru/CPO60DRNM



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM

BOJIOKHAX

Pemenne PaCUYCTHBIX 3a1a4 Ha
OMPCACIICHUC 0OJIM BbBIXOda

82 https://m.edsoo.ru/FVQ9IR8JH
MPOJIyKTa PEaKIMH OT
TEOPETHUUECKH BO3MOKHOTO

83 CHCTevMaTﬂsaHHH 1 0bobmenHe https://m.edsoo.ruw/YTA71SOGH
3HaHUU 1O pazaeny
KonTponbhas pabota no teme

84 "Kucnopoaconepxaniue https://m.edso0.ru/40ZT3216M
OpraHUYEeCKHE COCTUHEHUS"
AMuHBI: K1accudukarms,
CTPOCHHE MOJIEKYJ, 00IIIast

85 dbopmyna, uzomepus, https://m.eds00.ru/64T9T10ZV
HOMEHKJIaTypa U pU3nYecKue
CBOICTBA

86 XUMIECKHE CBOHCTBA https://m.edsoo.ru/MYC4DL1GD
annpaTHIECKUX aMUHOB
AHWIMH: CTPOCHUE aHUIINHA,

87 O0COOCHHOCTH XUMUYECKUX https://m.edsoo.ru/FRTQ7TUDA
CBOICTB aHWJIMHA
CnocoOsl nmosty4eHus u

88 NpUMEHEHNE anu(paTHISCKUX https://m.edsoo.rt/LCF82MVKH
aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIaTypa
U u3oMepusi, GU3NIEeCKre

89 https://m.eds00.ru/RQIQFGFVC

cBolicTBa. OTaenbHbIE
MPEICTAaBUTENN 0-aMUHOKHUCIIOT

90

XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/16QZ981X7Z



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

AMHMHOKHUCJIOT, UX
OHOJIOTMYECKOE 3HAUEHUE
amuHokucyiotr. CuHTEe3 1
TUAPOJIU3 TIETITHIOB

91

benku xak npupoaHsie
HOJIUMEPBI; CTPYKTYpPhI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHYECKHE CBOMCTBA OEIIKOB

https://m.eds00.rui/67MDSJICA

93

A3oTcoaepkalme
TeTEPOLUKITHIECKUE
coenuHeHU. HykienHoBbIe
KHUCJIOTBI: COCTaB, CTPOCHUE U
Omosorudeckas poib

https://m.edsoo0.ru/6 A9USIK1G

94

[IpakTuueckas pabora Ne 4.
Pemenne skcniepuMeHTATBHBIX
3a7a4 [0 TEME
"A3oTcoaepkaliue
OpraHUYecKHue coequHeHus"

https://m.edsoo.ru/NC467Z2YR7

95

[TpaxTnueckas pabora Ne 5.
Pemenue sxcriepuMeHTaTbHBIX
3a1a4 o teMme ""Pacro3naBanue
OpPraHUYECKUX COCTUHEHUM"

https://m.eds00.1u/4GSTL.O35TE

96

KounTponbhas padora no teme
"A3oTcoaepKalimne
OpraHUYEeCKHE COCTMHEHUS"

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSTUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOBI NX
CHUHTE3a —IOJIMMEPU3alUs U
MTOJIMKOHICHCAITHS

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



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

ITnactmaccel. YTunusanusa u

98 1 https://m.edsoo.ru/IU7EQ648Y
nepepaboTKa MiIacTuKa
DnacToMepsl: HaTypaJlbHbIN

99 CHHTETUYECKHUE KAyUyKH. 1 https://m.edsoo.ru/SO6ALFPLS
Pesuna
Bonokna: HatypanbHbIe,
HCKYCCTBEHHEIE,

100 Y 1 https://m.edsoo.ru/DQOJRVK4H
cuHrernyeckue. Ilonumepst
CHEUAIFHOIO Ha3HAYECHUS
[TpaxTrueckas padota Ne 6.
Pemenne skcriepuMeHTaTbHBIX

101 " 1 https://m.edsoo.ru/Y1QQLRSOP
3amay mo reMe "PacriosHaBanue
IUTIACTMACC U BOJIOKOH"
O0001IeHrEe U CUCTEMAaTU3ALIHS
W3YUYEHHOr0 MaTepuaa o TeEMe

102 | Y p 1 https://m.edsoo.ru/REGCOZS45

BricokoMonekynspHbie
coequueHusa"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

KoaundyecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoasnbie | IlpakTuueckne
n/n Bcero u3ydeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

AtoMm. CocTaB aTOMHBIX sJIEP.

1 g 1 https://m.edsoo0.ru/NOPBJ3G7]
XUMUYECKUM 31eMeHT. M30TOombI
CTpoeHue 3IEKTPOHHBIX 000JI0UEK

2 P p 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAaHTOBBIC UHCIIa
Knaccudukanms XuMuIecKux

3 Purcai 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI)
PacnpeneneHue 3J1€KTPOHOB 110

4 e p 1 https://m.edsoo.ru/HNSVIRET?2
aTOMHBIM OpOUTAIISIM
DNIeKTpOHHBIC KOHPUTYpaIUN

5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 https://m.edsoo.ru/56MO011PUG
BO30YKIEHHOM COCTOSIHUH
OIeKTpOHHBIE KOH(PUTypamun

6 P Purypan 1 https://m.edsoo.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULIATEITHLHOCTD
[Iepronnueckuii 3aKOH 1
IIepnoanueckas cucrema
XUMHYECKHX deMeHToB /1. H.

7 A 1 https://m.edsoo.ru/RRTSIFRBD
MenpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JICMEHTOB

8 1 https://m.edsoo.ru/M2BGS8L.QGU

1 00pazyeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB I10 IpyIam 1



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

nepuoaam

Cucremaruzanuys u 00001eHue

KOHIOCHTpPAUHU PaCTBOPOB

9 . https://m.edsoo.rt/FOHYMABMC
3HAHUU 1O TeMe
Bunapl xuMuueckou cBsa3M.
MexaHu3Mbl 00pa3oBaHUs

10 KOBAJICHTHOM CBsA3U. BopoponHas https://m.edsoo0.r/YSFOZQORM
CBsI3b. MeXMOJIEKYIIsSIpHBIE
B3aUMOJCHCTBUS
BanenTHoCTh 1 BaJlCHTHBIC
BO3MOXKHOCTH aTOMOB. CBs3b

11 . https://m.edsoo.rt/FLOBCCB2E
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOECHUEM
IIpencraBienns 0 KOMIUIEKCHBIX

12 COECUHEHUIX: COCTaB U https://m.edsoo.ru/PNUHMOOP5
HOMEHKJIaTypa
BemecTBa MOJIEKYJIIPHOTO U

13 HEMOIICKYIIAPHOTO CTPOCHHA. https://m.eds00.ru/40CASLVY3
Tumbl KPUCTAULTUIECKUX PEIICTOK
U CBOICTBA BEIIECTB
[TonsATHE O IUCTIEPCHBIX

14 cucremax. [Ipeacrasienue o https://m.edsoo.ru/8QWSNJMIO
KOJUIOMTHBIX PacTBOpPax
Hctunnble pacTBOPSI:

15 HACHITICHHPIC 1 HEHACHITICHHBIC, https://m.edsoo.ru/MI2GZKIEB
pacTBOPUMOCTb.
Kpucramnoruaparst
CnocoOsbI BEIpasKEeHUS

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 ¢

HUCIIOJIB30BAHUEM ITOHATUNA

"MaccoBas J10J151 paCTBOPEHHOIO
nn

BeiecTBa'", "MossipHas
KOHIIeHTpauus"

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

18

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHUYECKUX BELIECTB

https://m.edsoo.ru/Y3JUK9OMC4

19

Cucremaruzanuys u 00001eHue
3HAHUI 110 TEME

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

20

Kontponbhas pabota no remam
"CrpoeHue aToma.
[Iepronnueckuii 3aKOH 1
IIepuonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BeIecTB"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanus XuMrHaecKkux
peakIuil B HEOPraHU4eCKON 1
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHHUS U
IpeBpalleHHs] SHEPTUU TPU
XUMHUYECKHUX PeaKIMsIX

https://m.edsoo.ru/ZOMZMEREE

22

TernoBbie 3 (HeKTh XUMUIECKHX
peakuuii. Tepmoxummuyeckue
YPaBHEHHUS

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

23

Brerurcienus no ypaBHeHUSIM
XUMHYECKHUX PEAKIUN U

https://m.edsoo.rt/VSWAVUXOH



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

TCPMOXUMHNYCCKUM YPAaBHCHUAM

CKOpOoCTbh XMMHUYECKON pPEaKIMH,
€€ 3aBUCUMOCTb OT Pa3JIMYHBIX

24 https://m.edsoo.ru/DSEHNDI9EL
dakropos. Katanmms u
KaTaJn3aTophbI
['oMoreHHbIe U reTeporeHHbIC

25 https://m.edsoo.ru/RN8POZ7YO
peakuuu AUPS.//M.edS00.O hANOL A IA [ 1)
[IpakTuueckas pa6ora Ne 1 o
teme "BiusHue paznauyHbIX

26 https://m.eds00.ru/NGQO05JTY7
(haKkTOpOB Ha CKOPOCTH
XUMHUYECKON peakuuu"
OO6paTtumble U HEOOpAaTUMBbIE

27 peakuun. XuMHAYECKOe https://m.edsoo.rt/XHPQ3BRAJ
paBHOBeECHE
[IpaxTuyeckas padora Ne 2 o
Teme ""Bimsane pa3zanyHbIX

28 p https://m.edsoo.ru/UMB65DAVK
(GhakTOpOB Ha MOJIOKECHHE
XHMHYECKOTO paBHOBECHS "
DNEKTPOIUTHYECKAS

nccormanus. CUiIbHbIE U c1adbie

29 A tat https://m.edsoo.ru/SUIMTOHPO
37eKTposuThl. CTEneHb
IUCCOLINAINHT
Honnoe npousBeaeHue BOAbIL.
Cpena BOOHBIX PACTBOPOB.

30 peaa BOA . P P https://m.edsoo.ru/7S6FNI1YU
Bonopoausriit mokazarens (pH)
pactBopa
I'mpponns coneit. Peaknuu,

31 https://m.edsoo.r/LSHMAMHLJ

IMPOTCKAOUINEC B paCTBOpaAxX



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

JIIEKTPOJIUTOB

[IpaxTuyeckas padora Ne 3 o

32 TeMe "XUMHUYECKHE PEeaKIU B https://m.edsoo.ru/RDSCXFMNS
pacTBopax 3JIeKTPOJIUTOB"
OKHUCIUTEITHLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
33 . https://m.edsoo.r/AF9ATHSZT
Baxkneiiime okuciInuTenu u
BOCCTAHOBUTEIIHU
MeTo/1 37E€KTPOHHOTO
34 https://m.edsoo.ru/LCSPR4PCZ
(2JIEKTOHHO-MOHHOT0) OaaHca
DEeKTPOJIN3 PaCTBOPOB U
35 P P p https:/m.edsoo.ru/7UCOBIP3Q
pacIyIaBOB BEIIECTB
36 Pemenue 3aga4 pa3anyHbIX TUIIOB https://m.edsoo.rt/MBRCJ2BHV
37 Pemenue 3aga4 pa3anyHbIX THIIOB https://m.edsoo.r/REEKUYHAU
CucremMarusanus 1 000011IeHNE
38 3HAHUH 110 TeMe " XUMUUECKHUE https://m.eds00.rt/O0CUUKMF1
peakuun"
KoHTponbHas pabora 1o Teme
39 | " https://m.edsoo.ru/E120ZSNS?2
XUMHUUECKUE PEAKIUU
ITommosxenne HEMETAIIOB B
[Tepuoauueckoil cucteme
XUMHUYECKHX djieMeHToB 1. 1.
40 https://m.edso0o0.ru/S2TIIG534
MenzeneeBa 1 0COOEHHOCTH
cTpoeHust ux aromoB. duznyeckue
CBOMCTBAa HEMETAIJIOB
Annorponust HeMeTauioB (Ha
41 MIpUMEpEe KUCIIOPOJia, CEPHI, https://m.edsoo.ru/DKHVETX6S

docdopa u yraepona)



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 bu3nYecKue 1 XUMHIECKUE https://m.edsoo.rW/EOAB3TJZ2
cBoiicTBa. ['mapuabl
l'anorensl: HaXOXIECHUE B

43 HPHPOAC, CI0COOBI MOy HIeHHS, https://m.edsoo0.ru/SESM200X1
bu3nUecKue 1 XUMHIECKUE
CBOMCTBA
l'anorenoBomopoael. Baxxueiimue

44 KHUCJIOPOACOAEPIKALLINE https://m.edsoo.ru/FWWH6A36J
COCIMHEHUS TAJIOTCHOB
JlabopaTopHble U IPOMBIIIIIICHHBIE

45 CHOCOObI MOMYHCHHA FATIONCHOB. https://m.edsoo.ru/ULSR2WQ2T
[IpuMeHeHue rajJoreHoB U ux
COEMHEHHI
[TpaxTrueckas padota Ne 4.

46 Pemenue skcniepuMeHTanbHbIX https://m.edsoo.ru/VJHPY U202
3aaa4 no teme "["anorensr”
Kucnopon: nabopatopHbie
MPOMBIIIJIEHHBIE CTIOCOOBI

47 noyrydeHus1, Gu3NIecKue u https://m.edsoo.ru/SLQHHICFF
XuMuyeckue cporictBa. O30H.
[IpuMeHeHne KuciIopoia u 030Ha

48 OKcCHUIbI M IEPOKCHUIBI https://m.edsoo.ru/AMRVPMQAI

49 Pemienue 3a1au pa3auvHbIX THIIOB https://m.eds00.ru/Q8LS0HZYY
Cepa: Hax0XKJI€HUE B PUPOJIE,

50 CIoCOOBI MOyYeHHUs, (PU3nIecKue https://m.edso0.ru/3JASFNQQK
U XUMUYECKHE CBOMCTBA

51 CepoBoaopo, CyIbpuasl https://m.edsoo.ru/PMO9PHT23



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 coequHeHUS cepbl. OcoOOCHHOCTH https://m.edsoo0.ru/8TN3SZ505
CBOMCTB CEpHOM KHCIIOTHI
[IpakTuyeckas padora Ne 5.

53 Pemrerine 3Kcne"p HMeHTaJ,I,bHHX https://m.edso00.1u/9S76ZZRFW
3anad no teme "Cepa u eé
COEeIMHEHUS "
A30T: HaX0XJICHUE B IPUPOJIC,

54 criocob: HOqueHP\IfI’ Pusiiecxue https://m.edso00.r/IZPKO7C4P
¥ XUMHUYECKUE CBOMCTBA. AMMUAK,
HUTPUIBI
Kucnopoaconepxarue

55 coenuHeHUs a3ota. OcoOeHHOCTH https://m.eds00.ru/271860BC3
CBOWCTB a30THOM KHUCJIOTHI
[TpumeneHue a3oTa u ero

56 . https://m.edsoo.ru/MO1P034QF
coeMHeHU. A30THBIE YA0OpeHuUs
®dochop: HaxOKIEHHUE B IPUPOJE,
CrocoObl OJy4YeHus!, PU3nYecKue

57 . https://m.edso00.ru/PXZ01ZQS0
U XUMHUYECKHE CBOMCTBA.
®dochuas u hochun
Oxcunsl hocdopa,

58 dbochopcoaepkamme KUCIOTHI. https://m.eds00.ru/00ZT28DNQ
Comu dhochopHON KUCIOTHI
[Ipumenenne docdopa u ero

59 coenuHeHnil. ocopHbIe https://m.eds00.ru/99E3JYYTM
yaoOpeHust

60 lpaxruteckas padora Ne 6. https://m.eds00.ru/97LCBY XY?2

Pemenune 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

3az1a4 no teme "A3ot u pocdop u
UX COCIMHEHHUS"

VYraepon: HaXoXACHUE B IPUPOIE,
QIIOTPONHBIE MOAU(DUKALINY;

61 https://m.edsoo.rt/IWDS30OTDR
(GuU3NYECKUE M XUMUICCKHEC
CBOMCTBA, IPUMEHEHNE
Oxkcun yrnepona(Il), oxcnn

62 yraepoaa(IV), yronbHas kuciora https://m.edsoo.ru/6DLNT13TE
u e€ cou

63 Pemenue 3aga4 pa3auyHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemnuii: HaxoxaeHUE B

64 MPUPOJIE, CTIOCOORI MOy eHHS, https://m.edsoo.ru/R7FY3Y3BW
bu3nYecKue 1 XUMHIECKUE
CBOICTBa

65 Oxenz kpemnna(IV), kpemnnesas https://m.eds0o.ru/NTQOS329K
KHCJIOTa, CHUIMKATHI
[IpumeneHne KpeMHHUS U €ro

66 coequHenuii. CTekIo, ero https://m.eds00.ru/IXJ00600T
MOJIyYeHHUE, BUAbI CTEKIIA

67 Pemenue 3aga4 pa3auyHbIX THUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTeVMaTHSaHHH 1 0bobmerHe https://m.eds00.ru/QCSGMOTES
3HaHui mo reme "Hemeramnr"
KontponpHas paboTa o teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamaer"
AHanu3 pe3yapTaToB

70 KOHTPOJILHON PabOThI, KOPPEKIIUS https://m.edsoo.ru/LAOAONS]I7
OIIMOOK

71 ITonoxxeHrue MeTaJJIOB B https://m.edso00.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

[Iepnonnueckoii cucreme
XUMHWYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
AMEKTPOHHBIX 000JI0YEK AaTOMOB
METaJIOB

72

OO6mue ¢puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHne MeTamioB
B OBITY U TEXHHKE

https://m.edsoo.ru/ICNOR6AKW

73

Crnnasel MetamioB. Kopposust
METaJJIOB

https://m.edsoo.ru/1V3IXS7FXT

74

Pemenue 3amau Pa3JINYHbIX TUIIOB

https://m.edsoo. s w/HCZY575D9

75

DNEKTPOXUMHUECKUN Psift
HaTpsuKeHUN MeTauioB. O0mme
CIOCOOBI TIOJYUYSHHUS METAJLIOB

https://m.edsoo.ru/SWILF3YLW

76

OO6mias xapakTepucTUKa METAJIOB
IA-rpynns [Ieproanueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.
Hatpuii u xanuii: noiy4yeHue,
(Gu3nueckre 1 XUMHYECKHUE
CBOWCTBA, TPUMEHEHHE MTPOCTHIX
BELIECTB U UX COSANHEHUN

https://m.edsoo.ru/W4VWNSIJSE

77

OO6mras XxapaKTepUCTUKa METAIIIOB
[TA-rpynmsl [Tepuoanyueckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB.
Marnuii 1 KajablUi: OJTy4YeHHE,
buznyecKue 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COEAUHEHHI

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI U CIIOCOOEI €6

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



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
https://m.edsoo.ru/6O9WLKNTN

YCTpaHCHHS

ANIOMUHUN: TIOTy4YEHHE,

79 du3uueckre 1 XUMUYECKUE https://m.edsoo.ru/OZHBSIBQ6
CBOMCTBA, IPUMEHEHUE
AMdoTepHbIE CBOMCTBA OKCHIA U

80 PHAPOKCHAR aTFOMUHI, https://m.edsoo.ru/RM2IRHCBM
TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
UX MPUMEHECHHE

81 Pemenue 3aga4 pa3auyHbIX TUIIOB https://m.edsoo0.ru/ZCTIX7CQ3
[IpaxkTuueckas padora Ne 7.

82 Peterme BKCHe"p MMCHTATILHBIX https://m.edsoo.ru/ZRIH28T3K
3a7a4 o TeMe "MeTaiuibl
rJIaBHBIX oArpynm'
OO01mas XxapakTepuCTHKa METAJIOB

83 HOOOHBIX Hoﬂrvpylm (b-rpynm) https://m.edsoo.ru/INZNM9J50
[Tepronnueckoit cucTeMsl
XUMUYECKHUX HJIEMEHTOB
du3nuecKue 1 XUMHUECKUE

84 CBOMCTBA XpOMa U €ro https://m.edsoo.rt/EMH85SBQNN
COCIMHEHUH, UX TPUMEHEHNUE
Bakueiiume coenuHeHNA

85 Mapranua. [lepmanranar xanws, https://m.edsoo.ru/TVZPFX8X4
€ro OKUCIUTEIbHBIE CBOMCTBA
dusnueckue 1 XUMHIECKUE

86 cBOHCTBa Kf flesa ero https://m.edsoo.ru/71YSMIGSD
coenunenuil. [lonyuenue n
IIPUMEHEHNUE CIUIaBOB XKeye3a

87 dusndecKue U XUMUYECKHUE https://m.edsoo.ru/GET2L9K3X



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
https://m.edsoo.ru/GET2L9K3X

CBOMCTBA MEIU M €€ COSAMHCHUM,
X IPUMCHCHUC

duznueckue 1 XUMUYECKUE
CBOMCTBA IIMHKA U €0

88 . https://m.edsoo.ru/O4C5QKBE]
COCIMHEHUH, NX TPUMEHEHHE.
I'mapokcoKOMITIEKCHI IIMHKA
[IpakTuueckas padota Ne 8.

89 Peluieriie SkerepuMeHTaNbHbIX https://m.edsoo.ru/BAJAYW82G
3a7a4 o Teme "MeTasuisl
no0OYHBIX oArpynmn"

90 Pemenue 3aga4 pa3anyHbIX TUIIOB https://m.edsoo.rw/E177EUHQZ
O06001mIeHNEe U CHCTEMAaTH3aIIHs

91 HW3YYEHHOT0 MaTepraia o TeMe https://m.edsoo.rt/NHKRDJUTS
"Metauibr"

92 'IfOHTpOHHV{'aH pabora o Teme https://m.edsoo.ru/4Z62V30B1

Mertanisl

AHanu3 pe3yiabTaToB

93 KOHTPOJIBHOHN paboThl, KOPPEKIUS https://m.edsoo.rt/KGZODOKTT
OIIHOOK
Poinb xumuu B oOecrieueHIN
YCTOWYHUBOTO Pa3BUTHS

94 yenoBedecTBa. [loasatue o https://m.edsoo.ru/SSTSRWKS8
Hay4HbIX METOJIaX MCCIIEIOBAHUS
BEIIIECTB
Hay4nble MpUHITUTIEI OpraHU3aluN
XUMHYECKOTO MMPOU3BOICTBA.

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

HpOMLIIJ_IJ'ICHHbIe CIIOCOOBI
MOJIYy4YCHHUA Ba)KHEUIIINX BEILIECTB



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

XUMHUYECKOE 3arpsi3HEHNE

96 OKpYKaIOIIEil Cpe/ibl U €ro 1 https://m.edsoo.ru/HFYWAQIVW
MOCTIEICTBUS

97 AMMHS 11 3/10pOBDE HENOBEKa. 1 https://m.eds00.ru/992MUF415
JlexapcTBeHHBIE CpEACTBA
Xumug nuimy. Pons xumuu B

98 00eCIIeUEHNH ITUIIEBON 1 https://m.edsoo.ru/BTM3AEKNW
0€30MacHOCTH

99 Kocwerieckne i nappromepHeie 1 https://m.edsoo.ru/OV85PPBKW
cpenctBa. beiToBas xumus
XHUMHS B CTPOUTEIIBCTBE.

100 Baxueiimme ctpouTenbHbIC U 1 https://m.edsoo.ru/5SEX2N2T3]
KOHCTPYKITMOHHBIE MaTEPUAITBI
XUMUs B CEINBCKOM XO35MCTBE.

101 Opranuueckue 1 MUHEPAJIbHBIE 1 https://m.edsoo.ru/YY395RQAJ
yaoOpeHust

102 CHCTevMaTﬂsaHHH 1 0bobmee 1 https://m.edso0.rw/IGMSCPOK9
3HaHUU MO TeMeE

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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
NpoBepPsieMOro
TpeOoBaHuUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3zoBaHusi

1

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKJIIOYACT:

1.1

OCHOBOIIOJIATAIOUINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, H30TOIIbI,
AIIEKTPOHHAsI 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHME aTOMa, HOH, MOJEKyJa,
BAJIEHTHOCTb, ANIEKTPOOTPUIIATENLHOCTb, CTETIEHb OKHCIICHHUS,
XUMHYecKas CBA3b (O- M T-CBSI3b, KpaTHbIE CBSA3M), THOpHIM3ALUSL
aTOMHBIX OpOWTaNell, KpHCTAIMYECKash pemeETKa, MOJb, MOJISIpHAS
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPAIUS, PacTBOPHI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHUAPATHI, YIIIEPOIHBIH
cKeneT, (yHKIMOHAJIbHAs TpyMNIa, paguKal, H30Mepbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPAHCU30MEPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJ- U a30TCOACpKAIUe COCIUHEHUs, OMOJOTHYECKH aKTHUBHbBIE
BellecTBa (yIaeBObl, JKUPbI, OCIKK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XMUMHUYECKHX PpEaKIUi (OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIC, 3K30- U
HHJIOTEPMHUYECKHE, PEaKLIMd MOHHOIO OOMEHa, TOMO- U Te€TepOreHHbIE,
oOpaTtumble U HEOOpAaTUMBIE), PACTBOP, IEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAsT TUCCOIMALNS, CTEIIEHb JAUCCOLIUAINH, OKUCIUTEID,
BOCCTAHOBUTEINIb,  DJICKTPOJIM3, CKOPOCTh XUMHUYECKOW pPEaKIuH,

XHUMHYECCKOC paBHOBCCI/Ie)

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OpPraHUYeCKHX
BemiectB A.M. byTnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAINHY,

[Tepnonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJMYECKUN $3BIK XHMHH, MHUPOBO33PEHUYECKUE
3HaHWUS, JIEXKAIIUE B OCHOBE IOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUN, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

13 MIPEACTABICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuii,

TEPMOANHAMHWYCCKUX u KHMHETHYCCKHX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(l)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHHUA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCIIOJIB30BaHNU BayKHEHIITHX HCOPTraHNUYCCKUX u
OpraHN4YCCKUX BCHICCTB B 6LITy n HpaKTHHeCKOﬁ ACATCIIBHOCTHU

YCJIIOBCKaA

1.5

06]1_[1/16 HAayYYHbIC NMPUHIUIBI XUMUYCCKOTO HMPOU3BOJACTBA (Ha mpumMepe
IMPpOU3BOJCTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJa, nepepa60TKH

He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIIATH:

2.1

XapaKTCPHBIC MMPU3HAKH u B3aMOCBS3b HN3YYCHHBIX HOH?ITI/II\/'I,
NPUMCHATH COOTBETCTBYIOIIMUC IIOHATHA IIPpU OIIMCAHUMU CTPOCHUA U

CBOICTB HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYECKHUX 3HAHMH C MOHATHIMH HU MNpeaACTaBJICHUAMU
APyrux npeamMeToB I 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHHS

CYHIHOCTH MAaTCpHaJIbHOIO0 €AUHCTBa MHpa

ChopmrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HAaMMCHOBaHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHAPOJIHOTO COI03a
TeopeTquCKOﬁ n HpI/IKJIaHHOfI XMMHUU W TpHUBUAJIBHBIC HAa3BaHUA
BCHICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KJIaCcCaM OpPraHU4YCCKUX MU

HCOPTaHNYCCKUX COCIUHEHUI

3.2

XMUMUYECKYI0 CHMBOJHUKY JUISI COCTAaBIEHHS (OPMYJ HEOPraHUYECKHX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

1 CKEJIETHBIX) (hOPMYJT OpTaHUYECKUX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KIACCU(DUITMPOBATH:

4.1

HCOPraHUW4YCCKUC BCEHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHA U

KPUTEpUH JUIs KIacCU(PUKAU N3yYaeMbIX XMMUYECKUX OObEKTOB

4.2

OpPraHn4cCKrueC BCIICCTBA, CaMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHsA U

KPUTEPHU JUTS KITACCHU(PUKAIIMN N3ydaeMbIX XUMUYECKIX 00BEKTOB

4.3

[0 Pa3IMYHBIM TPU3HAKAM (YHUCITy W COCTAaBY PEarupyrolvx BEIIECTB,
TeroBoMy 3(PQeKTy peakiud, W3MEHEHHIO CTEIeHeH OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCakiuu, y4aCTuro KaTanmaTopa)

CdhopmupoBaHHOCTH YMEHUSI XapaKTePU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) U HOHOB
XUMHYECKHX 351eMeHTOB 1 — 4 nepuonoB Ilepunonnueckoit cuctemsl JI.U.
MeHILeJ’IeCBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOHB3Y$I IIOHATHUA S-, P

d-311eKTpOHHBIE OpOUTANH, SHEPTeTUYECKUE YPOBHU




CdopMUpPOBAaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHMS
CBOICTB XMMHYECKHUX DJIEMEHTOB W 00pa3yeMbIX UMHU COCIUHEHUU II0

HepuoJiaM U rpymniam

ChopMUPOBaHHOCTb yYMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX

peaKHI/Iﬁ " paCKpbIBATh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKHI/Iﬁ MMOCpCACTBOM COCTABJICHUA

QJICKTPOHHOTO 0ajaHca 3THX peaKI_II/Iﬁ

7.2

YpaBHEHUS pPEaKIUil pa3IuYHbIX THUIIOB; TOJHBIE U COKpAIIEHHbBIE
YpaBHEHUS peaklUii HOHHOTO 0OMEHa, yUUThIBasl YCIOBHSI, IPU KOTOPBIX

9TH P€aKu UAYT OO KOHIIA

7.3

peakuuil THAPOJU3a, peakiuil KoMIuleKcooOpa3zoBaHUS (Ha mIpuUMepe

TUIPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )

CdhopmupoBaHHOCTH YMEHUS TTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX TIPUMEpPaX XapakKTep 3aBUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OpPTaHWYECKUX COCIWHEHUH OT KPAaTHOCTH U THIMA
KOBAJICHTHOM CBSI3H (G- U T-CBSA3M), B3aUMHOIO BIUSHUS ATOMOB U TPy
aTOMOB B MOJIEKYJaX, a TaK)Ke OT OCOOCHHOCTEH peanu3aliy pa3IudyHbIX

MEXaHU3MOB IPOTEKAHMS PEAKIUN

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMMU U 3aIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTh YMEHHS XapaKTepU30BaTh COCTaB W Ba)KHEHIIHE
CBOMCTBAa BELIECTB, IPUHAUICKAINUX K OIPEHEIEHHBIM KilaccaM |
rpynmnaM coeIuHeHUl (IPOCThie BEIIeCTBA, OKCUIbI, TUIPOKCUIBI, CONH;
YTIEBOAOPOABI, TPOCThIE (DUPBI, CIUPTHI, (GEHOIBI, aJIbACTUAbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIOKHBIE A(HPHI, KHUPBI, YTJIEBOJBI, aMUHBI,

AMUHOKHCIIOTHI, OSJTKH)

10

ChopMmupoBaHHOCTE YMEHHUS TPOBOJHUTH PACUETHI TO XUMHYECKHM
dbopMyllaM M ypaBHEHHMSIM XHUMHYECKHX PEaKIHi C HCIOJIb30BAaHHEM

(I)I/ISI/IIICCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CITU OJIHO
13 UCXOAHBIX BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEIEIEHHON MAaCCOBOM

JIoJiel pacTBOPEHHOTO BEILIECTBA WIIM JJaHO B M30BITKE (MMEET MPUMECH)

10.2

MaccoBO WM 00BEMHOM 107U, BBIXO1A MPOAYKTA PEAKIIMU

10.3

TEIIOBOTO 3P deKTa peaKIuii

10.4

00BEMHBIX OTHOLLIEHUN Ta30B

10.5

M0 HaXOXKJACHUIO XUMUYIECKOU (DOpMYIIBI BElIecTBa




11

Biagenne cucremMol 3HaHUM O METOJAX HAy4YHOT'O IO3HAHUS SIBICHUI
IIPUPO/IbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHUE IPUMEHATh
9TH 3HAHUS TPU SKCIEPUMEHTAIBLHOM MCCIENOBAaHUU BEUIECTB W JUISA
OOBSICHEHUS! XUMHUYECKUX SBJICHMH, MMEIOLIMX MECTO B MPHPOJE,

HpaKTI/I'-IeCKOI\/'I JCATCIIBHOCTH 4YCJIOBCKA U B HOBCGI[HGBHOI\/II KHU3HU

12

ChopmMupoBaHHOCTh yMEHHsI TMPUMEHATH (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIICCTB JUISI AKCIEPUMEHTAIBHON IPOBEPKU
THIIOT€3 OTHOCUTEIHbHO 3aKOHOMEPHOCTEH TPOTEKAaHUS XUMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIICCTBIICHHS,
CUCTCMHBIC XUMUHYCCKHUEC 3HAHUS IS0 00BsSICHEHUSA U IMPOTrHO3UPOBAHUA
SBJICHUM, MMEIOIIHUX €CTECTBEHHOHAYYHYIO MPHUPOAY; IS IPUHATHUSA

rpaMOTHBIX pCI_HeHI/Iﬁ l'[pO6J'ICM B CUTyallusX, CBA3aHHBIX C XUMHUEH

13

CdhopmupoBaHHOCTH YMEHHUS TUIAHHPOBATh M MPOBOAWTH XUMHYCCKHIA
OKCIIEPUMEHT (TIOJyYeHHEe M HU3YYCHHE CBOICTB HEOPraHWYECKHX U
OpPraHMYeCKHX BEIIECTB, KAYECTBCHHBIC PEAKIIMHA YIJIEBOJIOPOJIOB
Pa3IMYHBIX KIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHWYECKUX BEIIECTB,
pelieHue IKCIIEPUMEHTAITLHBIX 3a/ma4y 1o pacro3HaBaHUIO
HEOPTraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOMIOJCHHEM MPaBUI
Oe3omacHOTO  OoOpamieHWsi ¢  BEIECTBaMH U J1abOpaTOPHBIM
obopynoBanuem; GOpMyIUPOBATH IETH HCCIIEIOBAHUS; TIPEICTABIATh B
pa3nuuHOil  (hopMe pe3ydbTaThl dAKCIEPUMEHTa, AaHAIU3UPOBATh U

OLICHUBATH UX NOCTOBCPHOCTH

14

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISITH IIEICHANPABICHHBIN TMOMCK
XUMHAYEeCKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Hasl TUTepaTypa, CpeJCTBa MacCOBOM MH(popManuu, ceTh THTepHeT u
JIpyTHe), KPUTHUECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(OPMAIHIO,
nepepadaTeiBaTh €€ W HCIONB30BaTh B COOTBETCTBUU C IOCTABICHHOM

y4eOHOM 3a1aueit

15

ChopMUpOBaHHOCTH ~yMEHHUSI MPOTHO3UPOBATh, AHAJIM3UPOBATH U
OIICHMBATh HMH(OPMAITUIO C TIO3UIMH SKOJOTUYECKOW Oe30macHOCTH
MOCJICZICTBUI OBITOBOM W TPOM3BOJCTBEHHOMN JESTEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C TepepaboTKOM BemiecTB; C(HOPMHUPOBAHHOCTH YMEHUI
OCO3HAaBaThb  OMACHOCTh  BO3JEWCTBUA  HA  JKUBBIE  OPraHU3MBbI
ONpPENENEHHBIX BEIECTB, IOHUMAs CMBICI TIOKa3aTelis MpeAesIbHON
JOITyCTUMOW ~ KOHIICHTPAIlMH, W TOSCHATh Ha TIPUMEpax CIIOCOObBI
YMEHBIICHHS ¥ IPEIOTBPALIEHUS UX BPEIHOTO BO3JICHCTBUSI HA OpraHU3M

YCJI0BCKaA




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
10O XUMHH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHHU

1.1

Ctpoenue BemectBa. CoBpeMeHHasi MOJelb CTpoeHusi aroma. PacnpeneneHue
AIIEKTPOHOB IO DHEPreTHYECKUM ypoBHsAM. Kiaccudukamuss XUMHUYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHMS aTOMOB. OJEKTPOHHAs

KOH(bHpraHHSI atroMa. BajgeHTHbIE SJICKTPOHLI

[lepuonnueckas cucremMa xumudeckux onemeHTtoB .M. Menneneesa.

Ouznueckuii cMmbicn llepuonnueckoro 3akona /.M. MenaeneeBa. IIpuunnbl u

1.2 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB U HX COCIUHEHUH I10
nepuojaM W TrpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMICTB MpPOCTBIX
BELIECTB, BOJOPOIHBIX COEAUHEHUH, BHICIINX OKCHJIOB Y TUAPOKCUIOB

1.3 BanenTHOCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS
Bunbel xumudeckoi cBsA3M (KOBaJICHTHAsI, NOHHAsI, META/LINYECKasi, BOJOPOIHAs)

1.4 U MeXaHU3MbI e€ 00pazoBaHMs. MexxMoIeKyIsipHble B3auMoeicTBus. BemecTsa

' MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTpO€HHUs. TuIlbl KpUCTAJTIMYECKUX
pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI

15 Xumuyeckas — peakuus.  Krnaccudukamuss ~— XMMHYECKUX — peakiuil B

' HEOpPraHMYECKON U OpraHN4eCKOl XUMHUU. 3aKOH COXPaHEHHs MacChl BELLIECTB

1.6 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7 TemnoBble 3¢ (HeKThl XUMUYECKHX peakiuii. TepMoXuMHuyecKre ypaBHECHHS

18 OOpatumble peakuuu. XuMHUYeckoe paBHoBecue. MDakTopel, BIHMAIONINE Ha

' cocTosiHue xumudeckoro paHosecus. [Tpunnun Jle [larense
Dnexrponutnueckas aucconuanus. CunpHble U cnadble 3mekTponuTsl. Cpena

1.9 BOJHBIX pAacTBOPOB BEILIECTB: KHCIAsi, HEWTpaibpHas, IienoudHas. CreneHb
nucconyanuy. Peakmym HOHHOTO 0OMeHa

L10 I'maponus coneil. MonHoe npowusBeneHue BoJbl. Bonoponusiii nokaszarens (pH)

pacTBopa

Cnioco0x1 BBIPAXXCHHA KOHLICHTpPAMU PACTBOPOB: MAaCCOBasA OOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAasA KOHLOCHTpaLUW:. HaCI)IIlIeHHBIC N HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHne BemecTB B Cpenax C

pa3HbIM 3HaueHueM pH. MeTobl 3eKTpoHHOTr0 OanaHca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACILJIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccugukarus HeopraHnyecknx coequHeHuil. HomeHknaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAUIOB (HATpHM, Kajaui, KaJlbLUM,
MarHuii, aJlOMHHHNA, IIUHK, XpPOM, >KeJe30, MeAb) U HX coequHeHwil. OOuiue

CITIOCOOBI IMOJIy4YCHHA MCTAJIJIOB

23

XUMHYECKHE CBOMCTBAa BAXHEHIIMX HEMETAUIOB (TAJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpEeMHHUS) M HUX  COCAUHEHMH  (OKCHJOB,

KHCIIOPOJICO/IEPKAIUX KUCIIOT, BOAOPOIHBIX COSIMHEHU)

24

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JINIHbIM

Ki1accaM

2.5

W nenTudukanys HeOpraHUIeCKuX coequHeHni. KauecTBeHHbIE peakiny Ha

HCOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHbBIE  TIOJIOXKEHHMSI TEOPUM XUMHUYECKOI'O CTPOECHMSI OpPraHMUYECKUX
coequHeHniit A.M. bytinepoBa. YTinepoaHblil CKEIET OpraHU4EeCKONW MOJIEKYJIbI.
KpaTHOCTP XMMUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonoruyeckuii psa. Mzomepus u nzomepsl

3.2

[lonstne o  ¢yskuuoHampHOW  rpynme.  OpueHTanmoHHBIE A EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccuukanuum OpraHMYecKux BemiecTB. Homenkiatypa
OpPraHUYeCKUX COEAMHEHHH (CUCTeMaTHuecKas) W TpPUBUAJIbHBIE Ha3BaHUSA

BayKHEHIITHX HpeZ[CTaBHTeHefI KJIaCCOB OPraHMYCCKUX BEIICCTB

3.4

CBoOOMHOpAAMKAIBLHBIE W HWOHHBIM MeXaHWU3Mbl peaknuu. IloHATHE O

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

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3NIOKCHHE, KPEKWHT, Hu3oMepu3arus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. Peakiiun MPUCOCAUHCHUA U PaIUKAJIBHOT'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEaKLUU IPUCOEIWHEHUs (TaJoreHUpOBaHUE,
TMJIPUPOBAaHUE, T'MJIPOTrajJOreHUpPOBaHUE, T'MIpaTalys), TOPEHUs, OKUCIECHUS U
nonuMepuszanuu. [IpomblnieHHble W Ja0OpaTOpHbIE CIOCOOBI  MOTYyUYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMHUYECKHE CBOWCTBA AJKAJUEHOB: PEAKIMU MPUCOCTUHECHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPEHMs U moiaumepusauuu. llomyuenue




AJIKaAUCHOB

3.8

Ankunapl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOEIUHEHUS (TajJoreHUpOBaHUE,
THJIPUPOBAHUE, TUApPATAIUS, THIPOTAIIOTEHUPOBAHNE) KaK CIIOCO0 TONydYeHUs
IIOJIMMEPOB M APYIUX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemenus. I'openue
alleThieHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsi CBAPKU U PE3KU

METAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHuUecKHe CBOIlcTBa OeH3051a: peakiuu  3JIEKTPOGUIHLHOTO
3aMelLIeHMs, MPUCOEeIUHEHUs (TUAPUpPOBaHME, TalloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3o0ua.
Oco0OeHHOCTH XHMHYECKHMX CBOHCTB crtupona. [lomumepusanusi crupona.

Cnoco0n1 IMOJIYyYCHHUA U IPUMEHCHUC apOMATUUCCKUX YITIEBOJOPOJA0B

3.10

Couptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HAaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HaJIWYMs
TUJIPOKCOTPYNIBI, €  TajJOreHOBOAOPOJAaMH  KaK  CHOCO0  MOJydeHUus
pacTBOpUTEINIEH, BHYTPU- U MEXMOJIEKYJIIpHAst AeruapaTanus. Peakius ropeHust.
[Tomyuyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApaTallds STUIICHA.
OTUIECHITIMKOJL U TIMUEPUH KaK IPEICTaBUTENN IMPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HATpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tomyuenne penona

3.12

Anpreruapl. XUMHUYECKHE CBOMCTBA MPECTbHBIX albJETHI0B: THAPHUPOBAHUE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuus «CepeOpsHOTo
3epkana», B3aumoeiicteue ¢ rugapokcuaom menu (II). Tlomydyenne npeaenbHbIX
aNbJCTUIIOB: OKHUCJICHHE CIHPTOB, THUIpaTalus aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHoCTH PCaKu OKHCIICHHA allCTOHA

3.13

KapOoHoBBIE KHCIIOTBI. XWMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOWCTB MypPaBbUHOMN KUCIIOTHI.
[TonydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJIbJAETUIO0B. Bbiciine mpenenbHbIE U

HeTpeAe/IbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxable dhupsel u Kupbl. CrmocoObl TONYYEHHUS CIOXKHBIX 3(UPOB.
Obpatumocth peaknuu sTepudukanuu. IlpuMeHeHne ClIoXHBIX 3(PUPOB B
NUIIEBOH M Tap(pIOMEpHON HPOMBIIIIEHHOCTU. JKUpBI Kak CIOXHBIE 3(HUPHI
IJIUIEpUHA ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBONCTBA JKHMPOB:
THJIPUPOBAHUE, OKHCIEHUE. ['Maponus, WM OMBUJICHHE, >KUPOB Kak CIOCO0
IIPOMBIIIJIEHHOTO TOJIYYeHHs COJEeM BBICHIMX KapOOHOBBIX KHCIIOT. MbUIA Kak

COJIM BbICHINX Kap60HOBBIX KHCIIOT

3.15

XWMHUYECKHE CBOMCTBA TIVIIOKO3Bl: pEaKIUM C Y4YaCTUEM CIHUPTOBBIX U




aJIbJIETUJIHON TPYII U MOJIOYHOKHCTIOoe OpoxkeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYCHUE B KU3HEIEATEIILHOCTH OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBAlOIIME Aucaxapuiabl. ['maponns
nucaxapuaoB. [lommcaxapunbl: kpaxmain, TiauKoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmayia, TJIMKOT€Ha W MeJUToNo3bl. (du3nyeckue CBOWCTBA KpaxMmana H
[EJUTI0NIO3bl. XUMHUYECKHWE CBOMCTBA KpaxMmania: THAPOJIN3, KaueCTBEHHAS
peakus ¢ Moa0M. XHMHYECKHE CBOMCTBA LEJIHOJIO3bl: THAPOJIN3, MOITy4YEeHUE
a¢upoB 1eT0N03bl.  [loHsSTHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMMHBI. AMHMHBI KaK OPraHMYECKHME OCHOBAHUS: PEAKLUHU C BOJOH, KHCIOTaMH,
peakuuss ropeHus. AHWIMH KakK NpPEICTaBUTENb ApOMATHUYECKUX aMHUHOB.
XUMHUYECKHE CBOMCTBA aHWIMHA: B3aMMOJEHCTBHE C KHUCIOTaMH, OpOMHOM
BONOM, okuciaeHue. IlosydeHne amMMHOB —aJIKWIMPOBAaHMEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOI0B

3.17

AMUHOKHUCIOTBI M O€lKH. AMHMHOKHUCIOTBI KaK aM(OTEpHble OpraHHYecKue
coequHeHus. OCHOBHBIE aMHHOKMCIOTHI, OOpasylouiue Oenku. XHUMUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, ACHATYpPAllMs, KaUYECTBEHHbIE (LIBETHBHIE) PEAKIUU

Ha OelKu

3.18

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJUMEPOB OT
cTpoeHus: MoJieKyd. OCHOBHbBIE CIIOCOOBI TOJNYUYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHECHHI: pEeakluy TOJMMEpHU3aIi U MoJuKoHAeHcanuu. Kiaccudukamms

BOJIOKOH

3.19

WNnentudukanus opraHnyecKuX COeAMHEHUH. Perenne skcnepuMeHTaIbHBIX

3aaa4 Ha pacClioO3HaBaHUEC OPraHNYCCKNUX BCIICCTB

3.20

I'enernueckas cBsI3b MEXK/y KJlaCCaMU OPTaHUYECKUX COCTUHEHUMN

XUMHS U KU3Hb

4.1

XuMus B TOBCeIHEBHOU xku3HU. [IpaBmia Oe3omacHOW pabOTBI C €IKHMH,

rOprOYMMHU U TOKCUYHBIMU BCIICCTBAMH, CPCIACTBAMU OBITOBOI XMMUHU

4.2

Xumus U 310pOoBbe. XUMUS B MEIULUUHE. XUMUS U CEIbCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHUS M JHEPreTHKa: MPUPOTHBIA U MOMYTHBIA He(TSHOU
ra3bl, IX COCTaB U Hcnojiab3oBaHue. CoctaB HeTH 1 e€ mepepadboTka (MPUPOIHBIC

MCTOYHUKHU YTIJIEBOI0OPO/IOB)

4.3

XUMUS U JIKOJOTHS. XHWMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeAabl W €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, (GIopel U GayHbl OT
XUMHUYECKOoro 3arpssHeHus. [Ipobrema o0TX0AOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIruu

4.4

O6H_[I/Ie MMPEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJIYUCHHUSA XHUMHYECKUX




BEIIECTB (HAa MPHUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHCIIOTHI). UEpHas u
uBetHas  Metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

HpOMBII_HJ'ICHHaSI OpraHHU4YCeCKasn XUMMUA. CBIpLé AJIs OpraHquCKOﬁ

MIPOMBIIIIIEHHOCTH
5 Tunbl pacy€THBIX 3a/1a4
51 Pacuétbl Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
" | BemlecTBa, Macce MM 00bEMY OHOTO U3 yUaCTBYIONIMX B PEAKIINH BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
53 Pacuérel 00BEMHBIX OTHOIICHUI TA30B MPU XUMHUYECKUX PEAKITUIX
54 Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoil wim 00BEMHON A0 BBIXOJA MPOAYKTA PEAKIIMH OT
" | TEOPETHYECKH BO3MOKHOTO
Pacuéter macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKITUH, SCITH
5.6 | omHO W3 BEIECTB JaHO B BHJE PACTBOPA C OMpPECIEHHON MacCOBOM H0eit
pacTBOPEHHOTO BELIECTBA
57 Pac4€rsl ¢ HCIIONIB30BaHUEM MOHATHH «MaccoBast JOJI», «MOJISIPHAS
" | KoHIEHTpAIHA», «PACTBOPUMOCTHY
Haxoxnenue MonekysipHOi popMyJIbl OpraHHUECKOT0 BEIIECTBA MO €T0
5.8 | IUIOTHOCTH U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXO/ISIIUX B €0 COCTAB, WIIH I10

IIPOYKTaM CTOPAHMS




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

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETH

HUHTEPHET






