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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma o XMMUHM Ha YPOBHE CpeAHEro oluiero oOpazoBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpaszoBanuu B Poccuiickoit @enepanuuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTenbHON pOrpaMMbl CpEIHEro o0111€ero
oopazoBanus(POIl COO), npencraBieHHbIXx B DeAepanbHOM rOCYJapCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yué€rom Konnemnuu mnpenogaBaHus
y4eOHOro mpenMera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHm3anusx Poccuiickoi
Qdenepauuy, peaqu3yOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MIPOrpaMMbl, U
OCHOBHBIX ToNIOkeHHM «CTparernn pa3sBUTHS BOCOUTaHHA B Poccuiickoin
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YpOBHE YIIyOJIEHHOIO W3Y4YEHUs 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHoro ooOpaszoBanus ywammxca 10-11 kiaccos.
W3ydyenue nmpenmMera, peaquzyeMoe B YCIOBHUAX JU(GEpeHLHPOBAHHOTO,
npodubHOrO O0yYeHMs, TMpuU3BaHO obOecmeunTh 00MEe00pa3oBaTEIbHYI0 |
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAMMYIO IS
ajanTaiyy UX K ObICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLUYME, a TAKKE IS
POJOJKEHUsI OOYYEeHHSI B OpraHM3aIusix MmpodecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX AUCIUIUINH.

B nporpaMmme mno XMMHM Ha3HauyeHuEe ImpeameTra «XUMUS» IOIydaer
NOJpOOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATaroIIMMHU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COMep KaHuUs,
pe3ynbTaToB OOydeHHs M TpeOOBaHMW K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCS CJEAYIOUIME BBINOJHSIEMBIE MPOrpaMMoOi IO
XUMUU QYHKIIUU:

e UH(pOPMAIMOHHO-METOANYECKAsl, peaau3anus KOTOpOH oOecreynBaeT
NOJIyYEHUE NPEJICTABICHUS O LENAX, COAEpKaHUHU, OOLIeH CcTpaTeruu
o0y4eHHsl, BOCTIMTaHUS U Pa3BUTHUS 00YYAIOLIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQHIIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas pe1ycMaTpUBaET
OIpE/ENICHHE: MPUHLMUIIOB CTPYKTYpPUPOBAHUS M TOCIIEI0BATEIbHOCTH
U3y4YeHHUs y4eOHOro marepuaia, KOJUYECTBEHHBIX M KaY€CTBEHHBIX €ro
XapaKTePUCTUK; MOIXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHU OOy4yarolIHUXCs B
paMKax HWTOTOBOM aTTecTalud B (OpME E€IMHOI0 TOCYJapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Iporpamma asisg yriyOnEHHOTO U3YUYEHUS XUMHUM:



e YCTaHaBJIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COAEp)KaHHUE, 0053aTEeIbHOE
JUISL W3Y4YEHUsT B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacnpenieleHue W CTPYKTYpUpPOBaHHME €ro I0 KjaccaMm, OCHOBHBIM
coZiepKaTeNIbHbIM JIMHUSAM/pa3enaM Kypca;

e JAéT NPHUMEPHOE pPACHPENEICHUE YYEOHOr0 BPEMEHH, PEKOMEHIYEMOro
JUTSL U3yYEHHUS OT/ACIIbHBIX TEM;

e IIpe/iaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh H3Y4YEHUS Yy4yeOHOro
MaTeprajia ¢ y4€TOM JIOTMKH MOCTPOECHMSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJUYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oO0pa3oBaHHUA, CONEP)KATENbHOM XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOU
MPOTrPaMMBbI CpEIHETO o011ero oOpa3zoBaHus (JITYHOCTHBIX,
METaNnpeAMETHbIX, MPEAMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromerocs IO OCBOCHHIO
COJIEp>KaHMSI PEMETA.

[To BceM Ha3BaHHBIM MO3UIMUSAM B IMPOrpamMMe MO XMUMHH TMPEAyCcMOTpeHa
OPEEMCTBEHHOCTh € OOy4YeHHMEM XUMHM Ha YPOBHE OCHOBHOTO OOUIEro
oOpa3zoBaHus. 3a MOpelenamMd YCTAHOBJIEHHOM MpOrpaMMoil IO  XUMHHU
00s3aTeNIbHON (MHBAapUAHTHOM) COCTABJISIONIEH COJAEpKaHMs y4eOHOro mpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTaBIISIOUIEH,
KOTOpasl JIOJKHA OINPENENSTBCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOIO
npoduist 00ydeHHUs.

B coorBerctBuM ¢ koHuenryainbHbIMH nosoxkeHusmu PIOC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro M YIIIYOJIEHHOTO YpOBHEH B CUCTEME
muddepeHMpoBaHHOTO O0yYEHHS Ha YpPOBHE CpPEIHEro o0Iiero oOpa3oBaHUs
XUMHS Ha YPOBHE YIIIyOJNEHHOTO W3YYCHHS HANpaBlIeH Ha peaJu3aluio
OPEEMCTBEHHOCTH €  MOCJIEAYIOIIUMM  3TaloOM  MOJYYEHUS  XHUMHUYECKOIro
o0pa3oBaHMsI B paMKax M3y4YEHHUS CHELHUAIBHBIX €CTECTBEHHO-HAayYHBIX U
XUMHYECKUX TUCHUIUIMH B By3aX M OpPTraHU3aLUSX CPEIHEro MpodeccuOHaIbHOTO
oOpa3zoBaHus. B 3ToH CBsA3M H3ydeHHE MpeaMeTa «XHUMHSI» OPUEHTUPOBAHO
OPEeMMYLIECTBEHHO HA  pACIIUPEHUE U  yriayOJeHue TEOpPEeTUYECKOH |
NPaKTUYECKOM MOATrOTOBKM 00Y4YarolMXCsl, BHIOPABIIMX ONpenenEHHbIN Tpoduib
o0yueHusi, B TOM YHCJI€ C TIePCIIEKTUBON MOCIEAYIOUIEro MOIyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusx npodeccruoHanibHOro oopaszosanus. Hapsny ¢ atum,
B cBere TpeboBanuit OI'OC COO k minaHUpyeMbIM pe3yJabTaTaM OCBOCHHS
(penepasbHON 00pa30BaTENbBHOM NpOrpaMMbl CpeAHEro oO0Iero oOpa3oBaHMs
U3y4YEHHE IpeaMera «XUMHUS» OpPHUEHTHPOBAHO TAaK)KE€ Ha pEIICHHE 3a1ad



BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHs OOydYarolIMXCs, HA (OPMHUPOBAHUE y HUX
OOLIEMHTEINIEKTYaJIbHbIX YMEHHM, YMEHMIN pallMOHANU3ALMK y4eOHOro TpyJa |
00O0OIIEHHBIX CIOCOOOB  JICSITEIIBHOCTH, HWMEIOIIMX  MEXIUCIUTIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocTaBngomuMy npeaMeTa «XUMUs» Ha YpOBHE YIITYOJIEHHOTO H3y4YeHUS
ABISIIOTCS  YIIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranumdeckas XuMus». [Ipu omnpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOI
OpraHu3allid COAEpP’KaHHUA 3TUX KYpCOB B IPOrpaMME IO XUMHHU 32 OCHOBY
npunatel nojoxenuss ®I'OC COO o paznauuusax 0a30BOro M YyriIyOJIEHHOTO
YPOBHEW U3YUYEHUS IIPEAMETA.

OcHoBYy coaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPraHUYECKass XHWMHS» COCTaBIIIE€T COBOKYNHOCTh HPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeaMera. JTa cCUcTema
3HAHUM MOJy4YaeT ONpeleIEHHOE TEOPETHYECKOE JIOMOJIHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOdbIIUNA 00BEM  (PaKTOIOTHYECKOTO
maTtepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yUeHHUs NpeaMmera obecriedeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEJIWYEHUS OOBbEMA 3HAHUW O XUMHUYECKUX
AJIEeMEHTaX U CBOMCTBaX MX COCJMHEHHMM Ha OCHOBE PACUIMPEHMsI U YTiyOJeHus
IPEICTABICHUN O CTPOCHHMM BEUIECTBA, XUMUYECKON CBA3M U 3aKOHOMEPHOCTAX
NPOTEKAHMS PEaKLUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHMHETHKHU
U TepMoauHaMmuku. W3yueHue mnepuoauueckoro 3akoHa u Ilepuogmueckoii
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX IPEACTABICHHUIX O CTPOCHUM aTOMa. XUMHUYECKasl CBSA3b
OOBSCHAETCS ¢ TOYKH 3PEHUS YJHEPreTUUECKUX U3MEHEHUH NpU €€ 00pa3oBaHUU U
pa3pyllieHUH, a TaKXKE C TOYKH 3PEHHs] MEXaHHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomonHsercd  (OPMUPOBAHMEM  NPEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCAX U AIEKTPOIU3E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opraHm4yeckoil XMMUU NPU PACCMOTPEHUM PEAKLMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca oco00e BHUMaHUE BONpPocaM 00 AJIEKTPOHHBIX 3P QeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEakLUi.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COJAEpKAHME KypCOB XHUMHUU
yrayOJaE€HHOrO YPOBHS U3YyYEHHUS IS KJIIACCOB OMPEAEIEHHOr0 Npouiist (rJIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUH K oOIel cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAlOT BIMSHHME CMEXHbIE MpeaMeTsl. Tak, Hanpumep,
B COJIEpP’KaHHUM TpEeAMeTa JJIsl KIACCOB XUMUKO-(DU3NYECKOro npoduss OombInoe
3HaueHUE OYyOyT MMETh 3JEMEHThl yueOHOro marepuaina no obwmei xumuu. [lpu
U3Y4CHUM TpeIMeTa B JAaHHOM Ciy4yae akleHT OyJaeT clenaH Ha OOIIHOCTh
METOJI0B MMO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHMH U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJIKYJsIpHas TeopHs B (U3UKE), 3aKOHBI COXPaHECHUS



Macchl U DHEPTrUM, 3aKOHbl TEPMOJUHAMUKH, HJIEKTPOJIM3a, TMPEJCTABICHUS O
CTPOEHHUH BEILECTB U JPYToE.

B To e BpemMs B cojaepKaHMM TIpeAMeTa ISl KJIACCOB XHUMHKO-
Ouonornyeckoro mpoduis OONbIINKA yAETbHBIH BeC OyIeT MMETh OpraHhYecKas
xumMua. B 3TOM ciaydae mpenocTaBiSIETCS  BO3MOXKHOCTh sl Oojee
O0CTOSATENIBHOTO  PAacCMOTPEHUSI XUMHYECKOM  OpraHu3alui KIEeTKHM  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K MpUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JUIUJbI, OCJIKH, YIJIEBOAbL, HYKJIECHHOBBIE
KHUCIIOTHI U Apyrue. Ilpu 3ToM 3HaHUS O COCTaBe M CBOMCTBAX MpEICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIyKaT OCHOBOM JJii H3y4CHUS
CYIITHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B tmurame ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS
0OIIIEHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOI0 MPUMEHEHUSI HAyYHBIX
3HAHUW M3y4YeHUE MpeaMera «XHUMUs» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3AX C yUeOHBIMH MPEIMETaMHU.

[Ipu wm3ydennn y4yeOHOro mpeamera «XUMHS» HAa YIIIYOJIEHHOM YpPOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero odmiero odpazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil NepPBOCTENEHHON 3HAYUMOCTH fABJISETCS (POPMUPOBAHHE OCHOB
HAYKH XUMHUU KaKk o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATEIbHOCTU Y€JIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOl KYJIbTYphl. Pemenue
TOM 3a7auyd Ha YIUIYOJIEHHOM YPOBHE H3YyYEHHMs NpeIMeTa MNpeanoaraet
pean3aluio TaKuX LeeH, Kak:

e (opmupoBaHHEe TpPENCTABICHUN: O MAaTepUATHLHOM EIMHCTBE MHMpAa,
3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBICHUU TPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HAayK M €€ Benylledl poiau B oOecrneyeHuu
YCTOWYMBOI'O  pa3BUTUSL  YEJIOBEYECTBA: B  pEIICHHMH  Ipodsiem
HKOJIOTUYECKOM, IHEPreTUYECKON M MUIEBON 0e30MacHOCTH, B Pa3BUTUU
MEJUIIUHBI, CO3JJaHUM HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00€CTICUeHUN PaIMOHAIBHOTO MPUPOAONOIb30BaHUs, B (POpMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KYyJIbTYphl YEIIOBEKA, a TaKXKe JKOJOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO U MPUPOIHON CPENE;

e OCBOCHHME CHUCTEMBbl 3HAaHWH, JIGKAINIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: GyHIAaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEIACTABICHUN O
CTPOCHMM BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJICKYJISIDHOM,  HAJMOJIEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMHUYECKUX PEAKIUMA, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX cUCTEMax, 00 o0Iux
Hay4HBIX MPUHIIAIAX XUMHUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y 00yyarommuxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIFOYEBBIX MJIEM W MpOoOJEM COBPEMEHHOW XUMHH, sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
I'PAMOTHOT'O PEIICHUS IPOOIeM, CBA3aHHBIX C XUMHEH, IIPOrHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UINI YKOJIOTHUECKON 0€30aCHOCTH ITOCIIEACTBUNA
OBITOBOM W TPOU3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM H  IepepadOTKOM
BEILICCTB;

yriyoJieHue  TpEeACTaBICHHM O  HaydyHbIX  METOJaX  IIO3HAaHUA,
HEOOXOJIUMBIX JJIi TPHOOPETeHUs] YMEHHH OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHCHUS XHUMHUUYECKHX SBJICHHH, HMCIOIINX MECTO B
MPUPOAE, B MPAKTUYECKON IESITEIbHOCTH U ITOBCEAHEBHOM KU3HMU.

B mumane peanuzanuu nepBOOYEPENHBIX BOCHUTATENbHBIX M Pa3BUBAIOMIMX
GYHKIUNA 1IEJIOCTHOM CHUCTEMBI CpeaHEro oOIIero oOpa3oBaHUs NpPHU W3YYECHUU
npenMera «XuMus» Ha yOIyOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
OpUOOPETAIOT TaKKUE LENH U 3a7a4, KaK:

BOCIUTaHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SBJICHUW MPUPOIBI,
YBOKCHHS K TMIPOIlECCY TBOpUECTBA B O0JACTH TEOPETUYECKUX U
MIPUKJIAHBIX HCCICAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHHUI0O M TIO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIMTAHMIO  HAa  OCHOBE  YCBOCHUSA
00111eUeIOBEYECKHUX IIEHHOCTEM;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEICKTYaIbHBIX U TBOPYECKUX
criocoOHOCTEeM oOyuarommxcsi, (popMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIIIGHHSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHMIO KaK
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONU M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e XKU3HH,

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTMYECKON KYJIbTYPhl, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
MOJIC3HOU PKOJIOTHUYECKON AeSITEIbHOCTH.

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX JIJISl U3YUCHUsS XUMHUH Ha YriTyOJIeHHOM
ypOBHE cpenHero obmiero obpasoBanusi, cocrapiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HeZem0).



COJEPXAHME OBYYEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernyeckre 0OCHOBbI OPraHMYeCKON XUMUM.

IIpenMer W 3HauYeHHE OPraHUYECKOM XUMHUHU, TNPEACTABICHUE O
MHOr000pa3uy OpraHNYeCKUX COCIUHEHHH.

DJEeKTPOHHOE CTPOEHHME aToMa Yriepojaa: OCHOBHOE W BO30YXAEHHOE
COCTOSIHMA. BasleHTHBIE BO3MOXKHOCTHM aToMa YIVIEPOJA. XHMMHUYECKas CBSI3b B
OpraHUYeCKUX COCIUHEHMSIX. Tumbl TUOpPUIU3AIMU aTOMHBIX oOpOuTanen
yraepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIETITOPHBIN). THUIBI TIEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, O©- W T-CBS3W.
OnuHapHas, qBOMHAs U TpoiHas cBs3b. CnocoObl pa3phiBa CBSI3€M B MOJEKYJIax
opranudeckux BemiectB. [loHsiTHe O CcBOOOAHOM pajauKkaine, Hykieohuise Hu
anekTpodue.

Teopuss crTpoeHuss opraHudeckux coenunHeHnii A.M. byrinepoBa wu
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYeCKUX COequHEHUH. MomnekyasipHble U  CTPYKTYpHBIE  (POPMYIIBL.
CtpykTypHble (GOpMyNbl Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpami¢HHas,
ckenmerHas. M3omepus. Bunabl wn30MepuH: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIE dPPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
1 Me30MEPHBIN (P EKTHI).

[IpencraBnenne o kimaccupuKauy OpraHuyeckux BemecTB. [lonsTue o
¢yHkunonanbHou rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HoMeHkaTypa opranundeckux coeauHeHud (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTu W Kiaccuukaius OpraHUYecKux peakiuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIINHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEHIECTB M HX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, OIBITHI IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HATPEBAHUU
(mnaBneHue, OOYIJIMBAaHWE U TOPEHHE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMonornueckuii psijy aikaHoB, o0mas Gopmyiia, HOMEHKIaTypa U
U30MeEpHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI alKaHOB, sp3—
rudpuau3aiys aTOMHBIX opOuTalield yriepoja, o-cBsi3b. dusmueckue CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKaHOB: pPEAKUMU 3aMEIICHHs, H30MEpU3ALUH,
JEruJIpUpOBAHMS, LIMKIN3aLUU, TMPOSIN3a, KPpeKuHra, ropenus. [lpencrabienue o
MEXaHU3Me peakluid paJuKaIbHOTO 3aMEIECHUS.

Haxoxnenue B mpupojie. CriocoObl MOTydeHUs: ¥ IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas ¢hopMmyna, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOEHUST M XUMHUYECKHX CBOMCTB MajblX (LUMKIONPOIAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, IMKJIOIEeKCaH) HUKI0aJKkaHoB. CrocoObl MOJy4YeHUs |
NPUMEHEHUE [IUKI0AJIKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajqkeHoB, o0miast ¢Gopmylia, HOMEHKJIATypa.
DNEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, Sp -
ruOpuan3anrs aTOMHBIX OpOuTaned yriepona, o- U n-CBA3U. CTpyKTypHas u
reoMerpuueckas (Ouc-TpaHc-) u3oMepus. @OU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMU IMPUCOEIUHEHMS, 3aMEUIEHUSI B O-TIOJIOKEHUE
IIpY JBOMHOM CBA3M, INOIMMeEpU3aluu U okucieHud. [IpaBwio MapkoBHUKOBA.
KadecTBenHble peakiuy Ha JBOWHYIO CBs3b. CHIOCOOBI MOMYYEHHSI U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONps>KEHHbBIE, U30JIUPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI U XUMHUYECKUX CBOWMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilomumepuzanus
CONpsKEHHBIX TueHOB. CriocoObl OTy4YEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonoruueckuid psii amkuHOB, 0011ast GopMmysia, HOMEHKIIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKHUHOB, SP-
rudpuau3alusg aTOMHBIX opOuTaneit yriepoma. dusmdeckrne CBOWCTBA AJTKHWHOB.
XHWMHYECKHE  CBOMCTBA:  PEAKUMU  NPHUCOCAUHEHUS,  JUMEpU3alud U
TpUMEpU3aLMH, OKHCIIeHUs. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOLUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIEC peaKilK Ha TPOIHYIO CBsA3b. CrocoObI MOMydeHHUS
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omonormueckuid psii apeHoOB,
oOuast popMynna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJeKylbl Oenzona. dusnyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKIMU 3aMEIIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pAJMKaAJE, PEaKUUU NPUCOCIANHEHUS, OKHUCIEHHUE TOMOJIOTOB
Oenzona. IlpeacraBieHue o0 OpUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCd B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX pPAJUKAIOB, KapOOKCUIBHOM,
TUJIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CnocoObl MOaydYeHUs 1
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnslii ra3. [lonmytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxacHue.
KamenHbI#1 yroias u nmpoAyKkThsl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKUW), PUPOPMHUHT, MUPOIIU3.
[IponykThl nepepadoTKu HEPTHU, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['enernueckas CBA3b MEXIY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DONEKTPOHHOE CTPOEHUE TAJOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIEHHs TaloféHa Ha TUAPOKCOrpyNIly, HUTPOrpylIy, LIUAHOTPYIIIY,
amuHorpynmy. JleficTBUe Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pacTBopa mEnoun. B3auMopaeicTBue IUTraJlOr€HAJIKaHOB C MarHMEM M LUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKHX COCJIMHEHUSX. Hcnonb3oBanue
raJIOr€HIPOU3BOJIHBIX  YIJIEBOAOPOJIOB B OBITY, TEXHUKE W TPU CHHTE3E
OpPraHUYECKHUX BEIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3YYEHMsI BEIIECTB M HUX IPEBPALICHUIA:
u3yueHue (GU3NYECKUX CBOWCTB YIIeBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaklMii yrieBoIOpOJOB pPa3IUYHbIX KiIaccoB (oOeciBeuMBaHME OpPOMHOM WU
MOJIHOM BOJIbI, pacTBOpa IepMaHraHaTa KajMs, B3aUMOJICHCTBUE allETUJIICHA C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyXeHUE
yriaepoja M BOJAOpPOAA B OPraHUYECKHMX BEIIECTBAaX, IOJIYYEHUE OTUIEHA |
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KoiekiusaMu «Hedtb» n «Yrompy», c
oOpa3llaMM IUIAaCTMAcC, KaydyKOB M PpPE3UHbI, MOJECIUPOBAHUE MOJEKYI
YIJIE€BOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiue opranuyecKue CoeANHEHU.

[IpenenbHbie omHOaTOMHBIE cnupThl. CTpoeHue MoJekyn (Ha mpuMmepe
MeTaHojla M JTaHona). ['omonormueckuit psn, obmas Qopmyna, u3zoMepus,
HOMEHKJaTypa U kinaccudukanus. Dusznueckue CBOMCTBA  MpeneabHBIX
OJTHOATOMHBIX CHOUPTOB. BonopoaHble CBSI3W MEXAY MOJEKYJIAMH CIIHPTOB.
XHWMHUYECKHE CBOICTBA: peaKkUMH 3aMELIEHUs, JerujpaTaluud, OKHUCIIEHUS,
B3aUMOJICHCTBHE C  OPraHMYECKUMH M  HEOPraHWYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [(elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uyenoBeka. CrocoObl MOMy4YeHHS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OcoO0eHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHbl€ CHHPTHI — ATWICHIJIMKOJIb W TJIHLEpUH. Duznueckue u
XMMHUYECKUE CBOMCTBA: pPEaKLMU 3aMEIleHUs], B3aUMOJIEUCTBHE C OpPraHUYECKUMU
YU HEOPraHWYECKHMM KHUCJIOTaMM, KayeCTBEHHAs pEaKIUs Ha MHOIOATOMHBIE
cnuptel. I[lpencraBienne o MexaHU3ME peaklIMi HYKI€O(UIHLHOIO 3aMElIeHUS.
JleiictBue Ha opraHuzM 4enoBeka. (CrnocoObl TMONy4YeHUss W OPUMEHEHHUE
MHOT0aTOMHBIX CITUPTOB.

®cHon. CTpoeHHME MOJEKYJBI, B3aUMHOE BIIMSHHME TUAPOKCOIPYIIIBI U
O6eH3zonpHOro sapa. dusmueckue cBorcTBa (PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHoda. TokcHyHOCTh (eHona.
CnocoObl nonydyenust v npuMenenue penona. denonpopmanbpiaeruitas cMoa.

KapOoHubHble COeTMHEHMS — albJErU/Ibl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHMJILHOM Tpynmbl. ['OMOIOrUYecKre ps/ibl aldbJCTUI0B U KETOHOB, O0IIas
dopmyna, uzomepus M HOMEHKIaTypa. (DHU3MUECKHe CBOWCTBA albJETUIOB U
KETOHOB. ~XHMMHYECKHE  CBOMCTBA  albJIETUJOB W  KETOHOB:  PEAKUHUU
npucoenuHeHna. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJbICTHU/IbI.
Crioco0Ob!I osTyueHust U MPUMEHEHHE ajbJAeTHI0B U KETOHOB.

OnHOOCHOBHBIE NIpeieNbHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIaTypa. dusznueckue cBoMCTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBSI3U MEXIY
MOJIEKYyJIaMi KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA: KUCIOTHBIC CBOWCTBA,
peakuus HTepUPUKALNM, PEAKIUU C YYaCTHUEM YIJIEBOAOPOAHOIO paaHKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HENpEAENbHBIX M apoOMaTHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIOThl. CriocoObI MONYyYeHHUsS M MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxunbie 3¢upsl. ['omonorudeckuit psmg, oOmas dopmysa, HU30OMEpHUS H
HOMeHKIaTypa. Pu3nyeckue U XMMHYECKUE CBOWCTBA: THAPOJIM3 B KHUCIOH H
LIEJIOYHOU CpELE.

Kupsl. Ctpoenue, pusnueckre 1 XUMHUUECKHE CBOMCTBA KUPOB: TUAPOIIU3 B
KUCJION U IeNouHOo# cpene. OcCOOEHHOCTH CBOMCTB XKHUPOB, COACPIKAIIUX OCTATKH
HEMpeAeTbHBIX JKUPHBIX KUCIOT. XKuphl B ipupoe.

MpI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JCHCTBHE.

O6mras xapakTepuctuka yriaeBoaoB. Knaccudukaius yrieBogoB (MOHO-, 11-
U Tmojucaxapuabsl). MoHOcaxapubl: TIIOK03a, (pPYKTO3a, TajakTo3a, pubo3a,
ne3okcupu6o3a. dusndeckue CBOICTBA U HAXOXKJAEHUE B npupoae. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U aJIbJAETUIHON
IpyMnI, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAUYEHUE B KU3HENEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnuBarolue 1 HEBOCCTaHABIIMBAIOIIME aucaxapuibl. ['uaponus
nucaxapuaoB. Haxoxnenue B mpupone u npumenenue. [lomucaxapuasl: kpaxmall,
JIMKOTeH W 1enono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmania, TJIMKOreHa |
nemnosio3bl.  dusnyeckne CBOMCTBA Kpaxmajga M LEJUTI0JI03bl. XHMHUYECKUE
CBOMCTBa Kpaxmaiya: TMApPOIN3, KaueCTBEHHAs pEaklMs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MoiydeHue 3(upoB nemtonossl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TaTHHIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB U MX NPEBpallCHUM:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHUE ATUJIOBOT'O CIMPTA B aJIbJICTU]l HA PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JIUXPOMATOM Kayus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJeruibl (C THUIAPOKCUAOM
muammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakius raunepuHa €
runpokcugom meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ rujpokcunoM meau(ll), B3aumosaerictBue
KpaxMmajia ¢ MOJIOM, PELICHHE SKCIEPUMEHTANbHBIX 3aJa4 1o TeMaMm «CrnupTsl U
denonbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A30TcCo/ep:Kalue OpranHnyecKkue coenHeHnsl.

AMUHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaKka. Knaccudukanus aMUHOB:
anudaTuyeckue M apoOMAaTHUYECKUE; IEPBUYHBIC, BTOPUYHBIE U TPETUYHBIEC.
Crtpoenue morsekyi, obmasi Gopmysna, u3omMepusi, HOMEHKIaTypa U (u3nyeckKue
cBOMCTBAa. XUMHUYECKOE CBOWMCTBA alnM(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMUHOB C a30THCTOM KHCIIOTOM.
Counu aJIKuIaMMOHHSL.

AHWIMH — TpeACTaBUTENIb aMHHOB apomaTudeckoro psjga. CTpoeHue
aHwiMHa. B3auMHOe BiIMsSIHUE TPYII aTOMOB B MOJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIWHA. KadecTBeHHbIe peakiuu Ha aHwinH. CrocoObl
MOJIyYeHUsT W TpUMeHeHue anudatuyeckux amuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH301A.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENN O-
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @Du3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peaKls TMOJMUKOHICHCAMM, O0pa3oBaHUE TMENTUIHON CBS3H.
bronornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3 ENTUOB.

benku kak mnpuponnsie nonumepsl. llepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIU3, JACHATypaIus,
KauyeCTBEHHBIE PEaKI[MU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
pacTtBopeHue OENKOB B BOJE, JCHATypalusi OEIKOB MPU HarpeBaHWU, I[BETHHIC
peakiuu Ha Oe€lKH, pelIeHHEe OHKCHEPUMEHTAIbHBIX 33Jad 10 TeMaM
«A30TcoaepKalne OpPraHMYECKUE  COCOUHEHHS» U «Pacrno3HaBaHue
OPraHUYECKUX COCITMHECHUI.

BbicokoMoJieKkyJISIpHbIE COeINHEHUS .

OCHOBHBIE TOHATHS XUMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNU, CPEAHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUNA —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIHIICH,
NOJMBUHWIXJIOPU, TOJUCTUPOJ, TOJIUMETHIMETAKpUIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Trian3anus u nepepaboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEIHMATBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AJIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpallCHUN:
O03HAKOMJICHHE C 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PCIICHUE OSKCIEPUMEHTAIBHBIX 3a7au 1o TeMme «Pacrno3HaBaHue
IUIACTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue wmoinekyisipHoil (HOpMyJibl OPraHUYECKOTO COCIUHEHUsS II0
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIDHOM (POPMyJIBI  OPraHMYECKOTO COCAMHEHHS I10 Macce (00BEMY)
NPOAYKTOB CTOpaHMs, MO KOJMYECTBY BemecTBa (Macce, 00bEMY) TPOIYKTOB
peaKkIuyu W/WiIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYypHOU (hopMyIbl
OpraHUYeCKOrO BEIECTBA HA OCHOBE €ro XMMHUYECKHMX CBOMWCTB WMJIU CIIOCOOOB
MOJIyYEHHUs, ONpPEACIICHUE 10U BBIXOJA MPOAYKTa pPEaKUUU OT TEOPETUYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst MexnpeIMeTHbIX CBSI3€H NMpU U3YYECHUH OPraHUYECKON XUMUU B
10 kimacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSITUW, TaK W TMOHATUM, MNPUHITHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEeOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaius, HaOIO/IeHne, H3MEpEHUE,
AKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU YpOBEHb, BEIECTBO, TeNO, OO0OBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €IMHUIIBI WU3MEPEHUs, CKOPOCTh, JHEPrus,
Macca.

buonorusi: kierka, opraHusM, JKOcuUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA W TeTepOoTpO(dHBIA TUN TUTAHUS, OpOKEHUE,



¢dorocuHTe3, IbIXaHUE, OENKH, YIJIEBOABI, JKUPBI, HYKIEWHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: mone3nsie UCKOMaeMble, TOILIUBO.

TexHonmorusi: MNUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOTO IHTAHU,
MOIOIIIME CPECTBA, MAaTEPHAIIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sijiep. XUMHYECKUH 3neMeHT. M3otomnbl. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. AToMHbIe opOuTanu. Kiaccudukanus XuMU4eCcKux 31€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 5SJIEKTPOHOB TIO ATOMHBIM  OpPOHTAIISAM.
DneKTpoHHbIE KOH(UTypallMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO NEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM, 3JEKTPOHHbIE KOH(UTypalyu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepronnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBsA3b MEPUOIUYECKOrO 3akoHAa U Ileprogmyeckoi CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXKHBIX BELNIECTB IO TIpynmaM H© [epuojaM. 3HayeHue
nepuoanydeckoro 3akona /.M. Menneneesa.

XuMH4eCcKasi CBA3b. BuIbl XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, WOHHAs,
MeTauinyeckas. MexaHu3Mbl 00pa30BaHMsS KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEprus U IiauHa cBA3u. [loasapHOCTh, HAPABIEHHOCTh U
HACBIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHble cBsa3u. BopgoponHas CBA3b.
MexMOJIEKYIIApHbIE B3aUMOIEMCTBHUS.

BajieHTHOCTP M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COECIUHEHUIM
3JIEMEHTOB BTOPOT'O MEPUOAa).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO UOHA:!
KOMIUIEKCOOOpa3oBaTellb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsiTHE O KOOPAWHAIMOHHOW XHUMUH.

BemecTtBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  THImb
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOWCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. Mctuaabie pactBopsl. [lpencrasinenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPaXXEHUS KOHILIEHTPALMU pPacTBOPOB:
MaccoBas J0JIs BEIIECTBA B pACTBOPE, MOJISIpHAsl KOHUEHTpauus. HaceieHnsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BAaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanys XuMUuecKux peakiuii B HEOPraHWYeCKOW W OpraHUYecKou
XUMUH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U NpPEBpallCHUS
SHEPTUU TPU XUMHYECKUX peaknusX. TeruioBbie 3G(HEKThl XUMUYECKUX PEaKITUH.
TepMOXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUW peakIiiu, €€ 3aBUCUMOCTh OT Pa3jIu4HbIX (PaKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Katanus u kaTaau3aTopsl.

OO6parumbie 1 HEOOpaTUMBIE pEaKITM. XUMHUECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecUsi. DakTOphl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpA, AABJIECHUE U KOHILICHTPALIMU BELIECTB, YYaCTBYIOIIMX B
peaxkiuu. [Tpunnun Jle [laTenbe.

OnekTponuTuyeckass auccoruanus. CuiabHble U clla0ble  3JIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJIbHAs,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIEHUS.
Okucnurennb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS M BOCCTAHOBJICHUA.
Baxnelmme OKUCIMTENM W BOCCTAHOBHUTENIH. METOH JJIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 paCTBOPOB U PACILJIABOB BEUIECTB.

DKCNEPUMEHTAIBHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX NPEBPAILCHUN:
pa3loKEeHUEe TEpPOKCHAAa BOJOPOJA B TMPUCYTCTBUU KaTaliu3aTropa, MOJEIHU
KPUCTAINIMYECKUX PENIETOK, MPOBEICHNE PEaKInii HOHHOTO OOMEHa, OTpe/eIeHIE
cpeapl PacTBOPOB C IOMOIIBIO WHJIMKATOPOB, M3YYCHHE BIIHMSHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIUU U TMOJ0XKEHUE XHUMHUYECKOIrO
PaBHOBECHSI.

Heopranuuyeckass XuMus.

[Tonoxenne HemeraiwioB B Ilepmogumueckon cucremMe XUMHYECKHX
anemeHtoB J[.M. MenaeneeBa u 0cOOEHHOCTH CTpoeHusi ux atomoB. dDusnueckue
CBOMCTBa HEMETAJUIOB. AIIJIOTPOMNUS HEMETAUIOB (Ha MpUMeEpe KHUCIOPOa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, gusnueckve M XUMHYECKUE CBOWCTBA: PEAKIUU C
METaJulaMM M HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ MApUABL.
TomIMBHBIE 3IIEMEHTHI.

["amorensl. Haxoxknenwe B mpupojie, CrocoObl MOdydeHus, (GU3NYECKUue |
XMMHYECKUE CBOMCTBA. ['asioreHoBomopoabl. BaxkHeuIe KUCIOpOACOAEpKaIE
COeIMHEHUs rajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAMHEHUN.



Kucnopon, o3on. JlaGopatopHble W NPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
kuciopona. duznueckue U XMMUYECKUE CBOWCTBA U MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUJBI.

Cepa. Haxoxnenue B TpupoOJie, CIOCOOBI MOJydeHHUs, (PHU3NYECKHUe U
xumudeckue cBorctBa. CepoBomopon, cymbduasl. Oxcupn cepoi(IV), okcun
ceprl(VI). CepHucras u cepHas KHUCIOTHI M uUX coiid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHI. [IpuMeHeHue cepol U €€ COEIUHEHHUI.

A3zor. Haxoxnenue B Tpupoje, CHocoObl MONy4deHHs, (U3MUECKUE W
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ UX coyil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHue azora
U €r0 COCIMHEHUN. A30THBIE y100pEHUSI.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI TMONydeHUS, (PU3HUECKHE H
xumuueckue cBoictBa. @ochuasl u Pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. I[lpumenenue ¢ocdopa u ero coeauHenuilt. docdopHbie
yI100peHus.

VYrinepon, HaxoxaeHHE B NOpuUpone. AJUIOTPOIHBIE  MOaudUKaAIUH.
du3nueckue M XUMHUUYECKHME CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yriepona(IV), yromapHast kuciora u eé
conmu. AKTUBUPOBAHHBIA yroiyib, ancopOuus. Dyepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJAOM, U €ro
COCIMHEHUMH.

Kpemuuii. Haxoxaenue B mpupojie, CrocoObl mojydeHus, (Qpuznueckue u
xumudeckue cBorictBa. Oxcupn kpemuusa(I1V), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHni. CTeKs0, ero NojydeHue, BUIbl CTEKIIA.

[Tonoxenne meramioB B [lepronnueckoil cUCTEME XUMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOmue
¢dusznueckue cBorcTBa MeTaioB. [IpuMeHeHune MeTaliIoB B OBITY U TEXHUKE.
CnuiaBbl METAJIOB.

DJEKTPOXUMHUUECKUN psAJl  HampspDkeHuid  MetayuioB.  OOmue  crocoObl

MOJTYYEHUS METAJIJIOB: TUJIPOMETAIITYPT U, MNUPOMETAILTYPI U,
anekTpomeTauryprus. Ilonstue o koppo3uu MetamioB. CrocoOBI 3alMTBI OT
KOPpO3HH.

O6mas xapakrepuctuka MmetamioB [A-rpynnel [lepuonnueckoid cucTemsl
XUMHYECKUX »dJeMeHToB. Harpuil u kanuii: mnonydeHue, ¢QuU3NUecKue U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka meraioB IIA-rpynmel Ilepuoguyeckoil cucTemsl
XUMHUYECKUX OJJIEMEHTOB. Marnuii W Kajblui: TmoiydeHue, ¢GU3UYECKUEe U
XUMUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BELIECTB U HX COCAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOKI €€ YCTpaHEHUS.



AOMHUHUI: TTONTy4eHHe, (PU3UUYECKUE U XUMUYECKUE CBOWCTBA, TPUMEHEHUE
IPOCTOr0 BEIIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCUAA U
TUJPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSL.

OO6mrast  xapakTepucTuka MeTauioB 1o0ouHbIX moarpynm  (b-rpymm)
[lepronnyeckoil CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

®u3NYECKNe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarsl U AuXpoMarhl, UX
OKHCJIUTENbHBIE CBOMCTBA. [loiTydeHre U TPUMEHEHHUE XPOMa.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCAUHEHUM.
Baxmneiimue coenunenuss wmapranua(ll), wmapranua(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranat kanmusi, €ro OKUCIUTEIbHbIE CBOMCTRA.

dusznuecke U XMMHUYECKUE CBOMCTBA JKejle3a U ero coequHeHnii. OKCHUIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [lonyuenune u npuMeHeHUe Kene3a
Y €ro CIUIaBOB.

du3nuecKkne U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenne u
IIPUMEHEHHUE MEJIU U €€ COCTUHECHU .

[uuk: momydyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMenenue
IIUHKA U €r0 COCITMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalCHUN:
u3ydeHrne o0pas3lioB HEMETaJJIOB, TOpeHHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, HM3YUYCHHE KOJUIEKUMM «MeTajuibl M CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U MIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJIECOMATEpPUAIIOB), B3aUMOJICHCTBHE IIMHKA M JKelie3a C PacTBOPaMH KHUCJIOT U
1IEI0YEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHUYECKHUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAJUIOB, B3aUMOAECHCTBUE TUAPOKCUIOB aJIOMUHHA M LHUHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, PEHIEHHUE SKCIIEPUMEHTANBHBIX 3aj/lad 10 TeMaM
«amorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop M UX COCAMHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XUMHUS U )KU3Hb.

Ponp xumuu B o0ecriedeHuU yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [lorstue
O HAY4YHBIX METOJIaX IIO3HAHUS W METOAOJIOTMA HAYYHOIO HCCIEHOBAHUS.
HayuHble mpuHIIMIIBEI OpraHU3aluy XUMUYECKOTr0 NIpOU3BOACTBA. [IpOMBIITIEHHbIE
CIOCOOBI MONYYEHUSI BaKHEUIITNX BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHUAKA,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMbIliuieHHbIE CTTOCOOBI TTONYYSHHUSI METaUIOB H
CIJIaBOB. XMMHYECKOE 3arps3HEHUE OKPYXKAIOWMIEH CPEAbl U €ro MOCIEACTBUSL.
Ponp xumuu B o6ecrieueHnn YHEPreTHIeckoil 6€30MacHOCTH.

Xumusi © 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTHUU MEIULIHBI.



XuUMUSl TTUIIU: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIe J00aBku. Poib xuMuu B
o0ecrieueHru MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBumia
0e30MacHOr0 MCIHOJB30BaHUS MpenaparoB OBITOBOM XWMHUHM B TIOBCEIHEBHOMN
KU3ZHU.

XuUMHSI B CTPOUTEILCTBE: BAKHEUIIINE CTPOUTENbHBIC MaTepHuayibl (IEMEHT,
OCTOH).

XuMus B CETbCKOM Xx03s1iicTBe. OpraHndecKue 1 MUHEPAJIbHbIE Y100pEHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 2neKTpoHUKUA. HaHoTexHonoruu.

Pacuérunle 3a/1aun.

Pacuérel: Macchl BeliecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILIECTB,
Macchbl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CJIM OJIHO U3
BEIIECTB HMMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa
peakiuu, €ciIM OJHO M3 BEIIECTB JaHO B BHJE pacTBopa C ONpeeNEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JIOMM W MOJSPHOU
KOHIIGHTpAIIMU BEIIECTBA B PAcTBOPE, JOJIM BBIXOAA MPOAYKTA PEAKIUH OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeamMeTHbIe CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MpU  H3YyUYEHHH  oOOIed u
HEOpraHnueckor xumMuu B 11 Kjacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK ¥ MOHATUM, MPUHATHIX B OTICIbHBIX
peAMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUSA: SIBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, Kiaccudukanus, NepuoJudHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHpP, MAKpPOMHp, aToM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IHEPTE€TUUECKUN YPOBEHD,
BEIIECTBO, TeN0, OOBEM, arperaTHOE€ COCTOSHUE BEIEeCTBA, WJICATbHBIN Ta3,
¢dbuznyecKkre BEIIMUMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

buonorus: knerka, opraHusm, sKocucTema, duocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YIJIEBO/AbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUH B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMHUeCcKass MPOMBIIIIIEHHOCTh, METAJLTYPTHUs, CTPOUTEIbHbIC
MaTepHalibl, CETbCKOXO035MCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIIIEHHOCTD,
dapmareBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUAIOB, OSJCKTPOHHAA
ITPOMBIIIIJICHHOCTb, HAHOTCXHOJIOIHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM IOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHMsS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHMs BBIJIEIEHBl CJIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOyYalolMUMHUCA POCCHUICKOW TpPaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEIECHUIO; HATMUYUE MOTUBAIIUU K
O0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TIPaBWJIAMH U HOpPMamMH TIOBEJCHUS; HAIWYUE
IPABOCO3HAHMS, IKOJIOTMYECKOU KYJIBTYPbI; CIIOCOOHOCTh CTABUTh LIEJIA U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMmeTa «XHUMHUS»  OTpaxkaroT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
00yyYaromuxcs B MPOIIECCE pealin3alui 00pa30BaTENIbHOM NESITENbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeaMmeTa «XHUMHUS»  OTpaxaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
oOyyarouuxcs B MPOIECCEe pean3aluu 0O0pa3oBaTENbHON ACSITEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpasKaIaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBaKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NpPEICTaBICHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JIEATENbHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJHEHUU
XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUIOB YUYEOHOU JEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacleIuIo
OTE€YECTBEHHON XUMUMU;

yBOXEHHUSI K MPOIECCY TBOpUYECTBa B OOJACTH TEOPUH U TMPAKTUUECKOTO
OPWIOKEHUS] XUMHUHU, OCO3HAHHUS TOrO, 4YTO JAHHbIE HAyKH €CTh pe3yibTaT
JUIATENBbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOT'O TPY/Ia YU4EHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M THOCIEAYIOUIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKH CBOMX TOBApHILEH C
NO3UIUMN HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl ULEHHOCTEH 370poBOro u 0Oe3zomacHoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3]I0POBBIO;

coOto/IeHrss TpaBui O€30MacHOro OOpaleHusi C BEHIECTBAaMU B OBITY,
NIOBCEITHEBHOM KU3HH, B TPYAOBOU NESITENBHOCTH;

NOHMMaHUSl I[EHHOCTH MPaBWI HMHIWBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€301acHOro MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 30POBbIO U KU3HU JIOACH;

OCO3HAHUS TOCJTEACTBUNA M HEMPUATHS BPEIHBIX MPUBBIYEK (YHMOTpeOsieHus
AJIKOT0JI51, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWHU MPAKTUYECKUX 3a/1ay
COLIMAJIBHOM HAIIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IndHOro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 10 XUMUU;

yBaKEHUS K TPYY, JIOJIAM TPYJla U Pe3yJibTaTaM TPYIOBOM eI TebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJIMBHUIYaJbHOM TpaeKTOpuu
oOpa3zoBaHus, Oynyiieil mpodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MNPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIUSHHUS
SKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHM IS
pELIeHHs] BOMPOCOB PALIMOHAIBHOI0 PUPOI0NOJIb30BAHUS;

AKTUBHOTO HETNPHUATHS JICUCTBUN, NPUHOCIIIUX BpEl OKpYKalolen
NPUPOJHON Cpeie, YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIaTh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH 3KOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpaKkTUKE, CIOCOOHOCTM M YMEHHUSl AaKTHUBHO HPOTHUBOCTOSITH HUICOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO DPAa3BHUTHS
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHMs ChneluupUKd XUMHU Kak HayKd, OCO3HaHUsA €€ poiu B
(GbopMUPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
NPEJICTAaBIICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE NMPUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJIeM COXpPaHECHUS
IPUPOTHOT'O PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XHUMHUHM JJIE  COBPEMEHHOM
UUMBWIN3ALMK: B €€ T'yMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM poOIU B
CO3JaHUM HOBOW 0a3bl MaTepUabHOM KYJIbTYpbl, B PEIIEHUH TI00aJIbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM W SKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBHM YCTIENTHOT'O TPY/Ja M DKOJIOTHYECKU KOMGMOPTHON KU3HU KKIIOTO WieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJly4aeMble 3HaHMS JUUISl aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOLIEro MUpa U
MPOUCXOJAIIMX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHbBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB H MMEIONUXCS JaHHBIX C LETbI0 MOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHUYECKUE 3HAHMS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caM0o0Opa30BaHMI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA MO XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nudHbIX chepax npodeccuoHaIbHOMI
NEeSATENbHOCTH.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie Pe3ynbTaThl OCBOCHHS MPOTPAMMBI 10 XMMHH Ha ypPOBHE
cpeaHero ooIero o0pa3oBaHus BKIOYAIOT:

3HaUMMbIe IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXTUCIIMIUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaXKAroIIHe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEMU(UKY METOJ0B ITO3HAHUS,
UCTIONIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SBJICHUE,
IPOIIeCC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBAHNE, HAOIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJIbHbIC yueOHbIEe NEUCTBUA (IMO3HABATENIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecreynBaroIne (dopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00y4YaroINXCs;
CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUILIIMHAPHBIC, MUPOBO33PCHUECCKHE 3HAHHMS M YHUBEPCAJIbHBIC yUeOHBIC
JEWCTBUS B MIO3HABATEIBHON U COLMAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYISTHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHUS

1) 6a30Bble JIOrHYecKue JAecTBUSI:

CaMOCTOSITeIbHO  (OpPMyNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENH JeITEILHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTHU C MOCTABJICHHBIMU LIETSAMU;

WCIIOJIb30BAaTh MPU OCBOCHUM 3HAHHWU MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATUM M YyCTAHABIMBATh HUX B3aUMOCBSI3b,
UCITOJIH30BaTh COOTBETCTBYIOIINE MTOHATHS JIJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAaHUS W KPUTEPUU JJId KJIacCU(PHUKAIIMU BEIIECTB M
XAMHUYECKHUX PEaKIUM;

YCTaHABJIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXXJICHHUS (MHIAYKTUBHBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3AKJIFOUYECHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUHM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUT
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMmyja, ypaBHEHHE XHMHYECKOU



peakiuu — MpU PEIICHUU YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUA.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKLnil;

dbopMynHpOBaTh LIETU U 33]1a4U UCCIIEI0BAHUS, UCTIOIH30BATh MTOCTaBICHHBIE
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEIACHHUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIupoBaTh
0000I1IeHUs U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJIeIaHHON paboTe;

nprOOpETaTh OMBIT YYEHUYECKOHW HCCIIENOBATEIBCKOW W MPOEKTHOM
NEATENbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3aj]ay, MPUMEHCHHUIO Pa3IuYHBIX
METOA0B MO3HAHMUSI.

3) paboTa ¢ nndpopmaumeii:

OPUEHTUPOBATLCA B PA3JIUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIApHAsl JUTEepaTypa XUMUUYECKOTO COJIEpkKaHUs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WUH(YOPMAIIMIO PA3IMYHBIX BUAOB U (POpM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEUYUBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHbIE METObI MPHU MOUCKE U
orbope wmHpOpMAIMKU, HEOOXOAWMOW IS BBIMOJHEHUS YYEOHBIX 3ajad
ONPEAEIIEHHOrO THUIIA;

npuoOperarh OIBIT HCIOIb30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
uH(popMalu (CXeMbl, rpaduKH, JUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayeCTBE CpEJICTBA Mpu paboTe ¢
XUMUYECKOM MHpOpMalMe: TPUMEHSATh MEXIpeaMeTHble ((u3nudeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYpPHI, HOMEHKIIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOM TEMBI B XOJ1€ JUAI0ra U/UiH
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEIIBHO BBITIOJTHEHHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH Pe3ylbTaTOB IMO3HABATEILHON NEATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHFHO HJIM COBMECTHO CO CBEPCTHUKAMHM TPH BBITTOJTHCHHH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUCCKOW PabOThI 1O MCCIICAOBAaHUIO CBONCTB
M3y4aeMBIX BEIECTB, PeaM3alii Y4eOHOTO IIPOCKTa, U (OPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM TPOBEIEHHBIX WCCICNOBAHWNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUA:

CaMOCTOSITEJIPHO TUIAHUPOBAaTh M OCYLIECTBISATH CBOI IO3HABATEIbHYIO
JeSITeNbHOCTD, ONpeaensis e€ IMend W 3aJadd, KOHTPOJIMPOBaThH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpelaraeMblid  alrOpUTM  JIEUCTBUM TpHU
BBIMIOJIHEHUN YYE€OHBIX U HCCIEJOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ ¢deKTUBHBIN CHOCOO MX pelIeHHs ¢ Y4YETOM IMOJyYeHHUs HOBBIX 3HAHUUA O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBJISITh CaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMoOaHalIu3a Hu
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MIPOTPAMMBbI 110 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEAHEro OO0IIero oO0pa3oBaHUs BKIIOYAIOT CIENU(PUUECKUE
JUTsl y9eOHOTO TpeaMeTa « X UMHs» HayYHbIC 3HAHHSI, YMEHUS U CIIOCOOBI ICHUCTBUI
10 OCBOCHMIO, MHTEPIPETAIMU U MPEoOpa30BaHUIO 3HAHUM, BUJIBI JIESITEIHHOCTH
M0 TOJIYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalUsIX, a TAK)KE B PEabHbIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX ¢ XUMUEH. B
nporpaMMe MO XUMHUU MPEIMETHbIE pPe3yibTaThbl MPEACTaBICHbI IO ToAam
V3YUYCHMUSL.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckass XUMUS
OTpakaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O MECTE€ M 3HAYCHUH OPTaHUYCCKOU
XUMHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJih B 00€CHEYeHUH YCTONYMBOTO
pPa3BUTHUS YETIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTHMUECKOM, YHEPTEeTUUECKON U



NUIIEBOM O€30MaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B o0ecreyeHnn PalMOHAIIBHOTO
IPUPOIOIONIb30BAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUSI W OOIIEH KYJIbTYpbI
YeJl0OBeKa, a TaKKe OKOJIOIMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO ¥ IPUPOJHOM CPENE;

BJIQJICHUE  CHCTEeMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIArarOIIMeE IMOHATHS — XMMUYECKUH IIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0omoyka aroma, s-, p-, d-aTOMHbBIE OpPOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMA aToMa, THUOpUAM3alMs AaTOMHBIX OpOWTanei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHbBIN CKeNeT, QyHKIIMOHAIbHAS
rpynma, pagukai, CTPYKTypHble (opmynsl (pa3BEpHYTbIE, COKpalIEHHbIE,
CKEJIETHbIE), HM30MEpHUsS CTPYKTYpHasT M NPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTHYECKAas), HM30MEPbl, T'OMOJOTUYECKUA pAJl, TOMOJOTH, YIIE€BOAOPO/BI,
KHCIIOPOJ- M a30TCOAEpPKAIe OPraHNYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akoH J[. WM. MeHnpaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUS
U TIPEBpallCHUs] DSHEPIHMM IIPM XUMUYECKHX pEaKlIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBICHUM; MPEIACTaBICHUS
0 MEXaHU3MaxX XUMUYECKHX pEeaKIUil, TePMOJMHAMHYECKHMX M KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX IMPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYyII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30MepHbIN 3¢ ¢ekTol, opuentanTsl [ u Il pona);
(akTONOrM4YecKue CBEJIECHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M O€30IacHOM
UCMOJIb30BAaHUM BaXXKHEMIIUX OPraHMYECKUX BELIECTB B OBITY M IPAKTHUYECKOM
NESTENbHOCTH  YEJIOBEKa, OOIIMX  HAyYHbIX NPUHLUIAX  XUMHYECKOIO
NPOU3BOACTBA (HA PUMeEpE MPOU3BOJICTBA METAHOIA, TEPepadOTKN HEPTH);

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEpHbIE MPU3HAKU MOHITHIA,
YCTAHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS IIPH
OIMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPraHUYECKUX COEIMHEHHI;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEILECTB;

COCTaBJIITh YPABHEHUSI XMMHUYECKUX PEAKLHMA U PACKPBIBATH UX CYUIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUW  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOIrO OajaHca JTHUX pEaKUUi, peakiuii HOHHOro oOMEHa MyTéM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHHIA;



M3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB IS WIUIKOCTPALAN
X XMMHYECKOr0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATH MPUHAJJICKHOCTh H3YUEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJacCcy/Tpynmne COEQUHEHHH, JaBaTh WM Ha3BaHUS [0 CHUCTEMAaTHUYECKOM
Homenkiarype (IUPAC) u npuBOIUTH TPUBHAIbHBIC Ha3BaHUS IJIA OTACIIBbHBIX
Npe/ICTaBUTENIed OPraHMYECKUX BEIIEeCTB (ITWIIEH, alleTHJICH, TOIYOJ, TJIMIIEPHUH,
STWICHTJINKONb, (GeHoN, (QopMandbIeTru/l, aneTaabIerull, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCJI0Ta, CTEAPUHOBAs, OJICMHOBAs, NTaJbMUTHHOBAS KUCIIOTHI,
[VIMLIMH, aJlaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONPENEsATh BHJ XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSIX (KOBAJICHTHAsT W WOHHAs CBs3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byriepoBa mis 00bICHEHHs] 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB,  CTPOCHHE,
duznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTEIEH Pa3TMUHBIX
KJIACCOB OPTaHMYECKHMX BEILIECTB: aJTKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKAJUECHOB,
AJKAHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AalbIECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MIPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, OEIKOB, yrieBOAOB (MOHO-, JTU- W TOJHUCAXAPHUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO)  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUN OT
KpPaTHOCTHU U TUIA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M ), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(dTh, NOPUPOAHBIM Ta3, yroiab), CHOCOOBI €ro mnepepadboTKu U
NPAKTUYECKOE MPUMEHEHHE MPOITYKTOB NepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAHMA O €CTECTBEHHO-HAay4YHBIX
METOJIax MO3HAHUS — HaOJI0JICHUH, U3MEPEHUHN, MOJCIHUPOBAHUN, IKCIIEPUMEHTE
(peaTbHOM U MBICTIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEIBHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHCTEMATH3AIINIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — Il U3Y4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUAMHU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAHHOIO MOHMUMAHMS CYIIHOCTH MAaTepUalbHOrO0 EIUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS IO OPTraHUYECKON XUMHUM ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(OpMHPOBAHHOCTh YMEHHWIA: TMPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHYECKUX PEAKIIMI C MCTIOIh30BaHUEM (U3HUECKUX
BEeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEePU3YIOUIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacu€Thl MO HAXOXKIECHUIO XMMHUYECKOU
dbopMynBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
OPOAYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  HKOJOTMYECKOM  Oe30MacHOCTH  IMOCIEACTBUS ~ OBITOBOM |
NIPOU3BOJICTBEHHOW JIEATENHHOCTH 4YEJIOBEKAa, CBSA3aHHOM C TepepabdOoTKoi
BEILIECTB, UCIIOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUHN: CAMOCTOSITEIbHO TUIAHUPOBATh M TMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (IMOJy4YeHHEe W MU3YYEHHUE CBOMCTB OPraHUYEeCKHX
BEIECTB, KAYECTBEHHBIE PEAKUUH YIJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PELICHHE SKCIIEPUMEHTAIBHBIX
3a/lady MO PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHHEM TPABUI
Oe3omacHOro oOpallieHusi C BEIIeCTBaMU U JAOOPATOPHBIM 000pPYAOBaHUEM,
(GopMynHpoBaTh 1eJib HUCCIENOBAHUSA, MPEACTABIATh B pa3auyHOl (dopme
pEe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

co0I01aTh MpaBUjia HKOJIOTMUECKU I1eIeCO00Pa3HOro MOBENEHUsI B OBITY U
TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbS, OKPYKAOUIEH
IPUPOTHOM CpPEAbl U IOCTUKEHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTrO JCHUCTBUS HA YKUBBIE OPraHU3MBbI
ONpeAECIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs cMbICI mokaszarens [1/K;

aHAIM3UPOBATH 11€71€CO00PA3HOCTh NPUMEHEHHUS] OPraHMYECKUX BEIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TIOJb3a;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTH IIEJICHANPABICHHBINA TTOUCK
XUMUYECKON MH(OpMaIMK B PA3JIMUYHBIX UCTOYHUKAX (Hay4dyHasl U yueOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBoi nHdopmanuu, UHTEpHET U Apyrue), KPUTHUECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHH C MOCTABICHHON Y4eOHOM 3a/1aueH.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass ¥ HeopraHuveckas
XUMUS» OTPaKAIOT:

c(OPMUPOBAHHOCTh MPEJICTABICHUI: O MaTepualbHOM EIMHCTBE MUpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUN MPUPOABI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B 00ECNEYEeHUH YCTONYMBOTO
pa3BUTHUS, B PELIECHUU MPOOJIEM 3KOJOTMYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIUIUHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUYEHHH DPALMOHAIBHOIO MPUPOJIONOJIb30BAHUS, B
GbopMHUpPOBAaHUM MHPOBO33pEHUS U OOILIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U TNPUPOAHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralolie TOHATUS — XUMUYECKUWA OJJIEMEHT, arToM, SIpO aToMma,
U30TOIIbl, IIEKTPOHHAst 000JI0UKa aToMa, s-, p-, d-aTOMHbIE OpOUTAIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMS aroma, THOpUAM3alsl aTOMHBIX OpOHTanei, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTEHNEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUNIMYecKasi, BOAOPOJIHAs),
KPUCTAJUINYECKAsT PEIIETKa, XUMHUYECKas pEeaklus, pacTBOpP, 3JIEKTPOJIMTHI,
HEAJIEKTPOJIUTBI, AJIEKTPOIUTHYECKAss JAUCCOLMALIMS, CTEIEHb JUCCOLMALNH,
BOJIOPOJIHBIN MOKa3aTelb, OKHUCIHUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(DEKT
XUMHUYECKON peakiiMi, CKOPOCTh XMMHUECKON peakluy, XUMUYECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TE€OPHs DIIEKTPOJMTHYECKOW IUCCOLUALUHU, NEPUOAUYECKUN
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHHsI MAaCChI BEILIECTB, 3AKOH COXPAaHEHUS U
NPEBPALLECHUS YHEPTUU MPU XMMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH S3BIK
XUMHUHM, MHPOBO33PEHYECKHE 3HAHUA, JIeXKAIlMe B OCHOBE IIOHMMAaHMSA
OPUYUHHOCTH M CHCTEMHOCTM  XMUMHYECKUX  SBJICHHH;  COBPEMEHHBIE
NPEJCTAaBICHU O CTPOEHUM BEUIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISIPHOM U
HA/JIMOJIEKYJIIPHOM ~ YPOBHSIX; NPEJICTaBICHUS O MEXaHU3Max XMMHYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KHHETHYECKUMX 3aKOHOMEPHOCTIX  HX
OPOTEKAHMS, O XUMUYECKOM PAaBHOBECHM, PACTBOPAX W JHMCIEPCHBIX CUCTEMAX;
(pakTOIOrNYeCKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUH U OE30M1aCHOM
UCTOJIb30BAaHUU BaKHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESTeNbHOCTH  4YEJOBEKa, OOIIMX  HAyYHbIX HOPUHLUNAX  XUMHYECKOIO
IPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHMIl: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHIMA,
yCTaHaBIMBAaTh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MpPHU
ONKMCAHUK HEOPTaHMYECKUX BEIIECTB U UX NPEBPAILECHUN;



c(OpMHPOBAHHOCTh YMEHHS MCHOJB30BATh XUMUYECKYIO CHMBOJUKY A
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKLuH,
cuctematuueckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPENETSATh BaIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMUMHYECKOU CBs3U (KOBaJEHTHas,
WOHHAs, METaJUIMYeCKas, BOJOPOJAHAsA), THUI KPUCTAUIMUECKOH PpEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHMYECKOW CBSI3W W THUNA KPUCTAIMYECKON pemeéTkd, OOMEHHbIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

chOpMUPOBAHHOCTh ~ YMEHHI:  KiIacCH(UIUPOBATh:  HEOPraHUYECKUE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH 110 PA3IMYHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeIlIeCTB, TEIIOBOMY 3(h(deKkTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTHUMOCTH, Y4YacTHIO KaTajau3aTropa WU
ApyTUe); CaMOCTOSATENbHO BBIOUPATh OCHOBAHUS U KPUTEPUH UIs KJIAaCCU(PUKALUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPUONYECKOro 3akona Jl.
W. MenneneeBa 1 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, O0OBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOJIOB
[lepuognueckonn  cucrembr .M.  MenneneeBa,  UCHOJNB3ys  TOHSTHSA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JEMEHTOB M MX
coequHeHUM no mnepuogaMm u rpynnaMm Ilepuonnueckor cucremsr . U.
MeHnneneeBa, BaJIEHTHBIE BO3MOXKHOCTH ATOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTb ~yYMEHMH: XapaKTepu3oBaTh (OMUCBHIBATH)  OOIIME
XUMHYECKHME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEP)KIAATH
CYILLIECTBOBAHME TEHETHUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTb ~YMEHHUSI PACKPBIBaTh CYHIHOCTb: OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLUN MOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOIO OanaHca
ATUX PEAKUMH; peakuidl HOHHOrO OOMEHa MYTEM COCTaBIICHUA WX IMOJHBIX WU
COKpAaIlllEHHBIX  HMOHHBIX  ypPaBHEHWW;  peakUUdl  TUAPOIM3A;  peaKkiuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMUHMS);



c(hOpMUPOBAHHOCTb YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C y4€TOM HX JIHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOW peaKIMhd B 3aBUCUMOCTH OT Pa3IudYHBIX
(bakTOpoB, a TaK)Ke XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHUS 1101 BIUSHHEM
BHEIIHUX Bo3zaeicTBuil (mpuniun Jle [llarense);

chOpMUPOBAHHOCTb yMEHHUS XapaKTEPU30BaTh XHUMHUECKUE PEaKIIUH,
JeKalie B OCHOBE MPOMBIIIJIEHHOTO IMOJTYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOIue Hay4yHbIE TPUHIMIBI XUMHUYECKUX TPOU3BOJCTB; IE€IECO00Pa3HOCTh
NPUMEHEHUS] HEOPTaHUYECKUX BEILECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHUS PUCK-TI0NB3A;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOTrO
MO3HAHUS SBJICHWA TPUPONBI — HaOMIOIEeHNe, HW3MEpPEHHe, MOJCIUPOBAHUE,
AKCHEPUMEHT (peanbHbIN U MBICIICHHBIN), UCTIONB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSITh 3TU 3HAHUS MPU IKCIEPUMEHTATBLHOM UCCIICIOBAHUU BEIIECTB
U Il OOBSICHEHUS XHMMHUYECKHX SIBIICHHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKOM JAESTEIbHOCTH YEJIOBEKA U B TTIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISATH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUAMHU U TPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJ1ee 0OCO3HAHHOT'O MOHUMAHHUS MaTePUATHLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS TPOBOAWTH PACUETHI: C HCIOIH30BAHUEM
MOHSITUM «MaccoBasi JOJIsI BEIIECTBA B PacTBOPE» U «MOJISIpHAST KOHILICHTPALIUS;
Macchl BEIIeCTBAa WKW 00BhEMA raza Mo W3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TErIoBoro 3¢ dexra
peaKIuy; 3HAYCHUS BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KHCIOT M IIETOYEH ¢
M3BECTHON CTEIMEHBIO JHUCCOIMAIuU; Macchl (00bEMa, KOJIWYECTBA BEIIECTBA)
NPOAYKTa PEaKIUu, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C
oTpeeiEHHOW MAacCOBOM JI0JIEM PacTBOPEHHOIO BEIECTBA WM JAHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BbIXOJIa MPOJYKTAa PEaKIUHh; OObEMHBIX OTHOLICHUM
rasos;

c(hOpMHPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO TUIAHUPOBATH M MPOBOAUTH
XUMUYECKUH  OKCIEepuMeHT  (NpOBENEeHHE  peakiuid  HMOHHOrOo  OOMeEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHUUECKUX BEIIECTB, OMpECICHUE
cpenbl PacTBOPOB BEIIECTB C TOMOIIBI) HHIMKATOPOB, HM3Yy4YCHUE BIIUSHUS
paznuUYHBIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOW pEaKIMHh, peIlIeHue
IKCIIEPUMEHTAIBHBIX 3aJad 1o TeMaMm «Meramibel»y U «Hemeramie») ¢
coOJII0/IeHMEM TpaBUil O€30MacHOro OOpallleHHs C BEIIECTBaMU U JabOpaTOPHBIM
obopynoBanueM, GOpMyJIUpOBaTh 1€db  HCCIEAOBAHUSA, TNPEACTaBIATh B
paznuyHOi (opMe pe3yabTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHUI: COOJTIOATh MPaBUIa MOJIb30BAHUSI XUMUYECKOM
nocynod u JabopaTopHbIM OOOpYyIOBaHUEM, OOpalleHusi ¢ BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTHYECKH IE€IECO00PA3HOT0 TOBEACHUS B OBITY U TPYIOBOU
JEATEbHOCTA B LIETSAX COXPAHEHMSI CBOETO 3JI0POBBS, OKPYKAIOLIEH MPUPOTHON
cpenbl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaTh OMACHOCTh
TOKCUYECKOTO JCHCTBUSI HA >KUBBIE OPraHU3Mbl ONPEIETEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMAas cMmbIch nokaszaresns [IJIK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANPABICHHBI TIOMCK
XUMUYECKOW MH(OpMAIMK B Pa3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEepaTypa, CpelicTBa MaccoBoi nHpopmaiuu, UHTepHET U Apyrue), KPUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadarpiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.
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Hroro no pazueny 12
Pa3znen 5. BoicokoMosIeKyJ/JIApHBbIE COeIMHEHUS
5.1 BricokoMoieKyIipHbIE COCTMHEHUS 6 https://m.edsoo.rt/VLVADEWAB
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOI'PAMME




11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaudecTBO 4acoB

duexkTpoHHbie (uudpoBbie)

Ne ni/m Konrtpoabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsI padoThbI
Pa3znen 1. Teopernueckne 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuonnueckuit
3akoH u [lepronnueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGIPC
XUMHUYECKUX 351ieMeHToB J[. .
Menpgeneesa
Crpoenue BemiectBa. MHOTOOOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XHUMHUYECKUE PEAKLUU 19 1 3 https://m.edsoo.ru/QHDIJZGESH
Hroro no pazneny 39
Paznen 2. Heopranuueckasi xummus
2.1 HemeTtamnst 31 1 https://m.edsoo.ru/9INCC2YQRJ
2.2 Mertanibl 23 1 https://m.edsoo.ru/ YEU9WRI21
Uroro no pazgeny 54
Pa3znen 3. Xumus v :Ku3Hb
MeTo bl TO3HAHUST B XUMUU. XUMUS U
3.1 9 https://m.edsoo.ru/20Q40I6N XK
JKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[NPOI'PAMME







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTH4yeckue
padoThI

JlaTa
U3Y4eHH S

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

[IpenMet 1 3HaueHUE
OPraHUYeCKON XUMUH,
MpeJICTaBICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCINHEHUHN

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

DNEeKTPOHHOE CTPOEHUE aToMa
yriiepoia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHHUS).
BasienTHBIE BOBMOXHOCTH aTOMa
yriaepoaa

XuMu4eckas CBs3b B
OpraHUYECKUX COCTMHEHUSX.
Mexanu3mbl 00pa3oBaHus
KOBaJICHTHOH CBSI3U, CIIOCOOBI
paspbiBa CBs3e

https://m.edso0.ru/0DI6 TS8L9R

https://m.edsoo.ru/C42CCDYS5S

Teopus cTpoeHHsI OPraHU4YECKUX
coennHenuit A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Buzbl u3omepun: cTpykTypHas,
IPOCTPaHCTBEHHAS.
OnexkTpoHHbIe 3D (PEKTH B
MOJIEKYyJIaX OPTaHUIeCKUX
COCIUHEHUN

https://m.edsoo.ru/GN3QZ8AHX

Hpe,[[CTaBJIeHI/Ie (6]

https://m.edsoo.ru/P6AQNOU22




KJaccupuKaluu u
cUCTeMaTH4YecKas HOMEHKIAaTypa
(IUPAC) oprannyeckux BEIIeCTB

Knaccudukanus peaxiuii B
OpraHNYeCcKON XUMUHU

https://m.edsoo.ru/M5SDJYMPOM

Cucremarusanusa U 00001eHne
3HAHHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHbBI: TOMOJIOTUYECKHM psI,
obmras opmysa, HOMEHKIATypa
Y U30MEpHs, FICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

duznueckre 1 XUMHUYECKUE
CBOMCTBA aJIKAaHOB

https://m.edsoo.ru/GVS8LNQJ3X

11

HaxosxieHue akaHoB B
npupoze. CriocoObl oydeHus u
MIPUMCHECHUE ATKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[Muknoankanel: o0mas Gopmyna,
HOMEHKJIaTypa U H30Mepus,
0COOEHHOCTHU CTPOCHHUS U
XHUMHYECKHX CBOHCTB, CIIOCOOLI
MOJy4YEHUs ¥ IPUMEHEHHUE

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeziesieHue MOJIEKYIIpHON
(bopMyITBI OPraHUYECKOTO
BEIL[ECTBA 110 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXOJISIIUX B
ero cocra. CucreMaTuzanus u
000011IeHrEe 3HAHUA 110 TEME

https://m.edsoo.ru/ED66JALEK




14

AJKEHBI: TOMOJIOTUYECKHM psI,
obmas ¢opMyiia, HOMEHKIIATYpA,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MoJieKyn. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEPHsI ATKEHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckue 1 XuMHUIECKHUEe
CBOIiCTBa alikeHOB. [IpaBuiio
MapkoBHHKOBa

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

16

Crioco0bI nostyyeHus u
IPHMEHEHHE aJIKCHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[IpaxTrueckas padora Ne 1 o
teMme "[lonydyenne aTuneHa u
W3y4eHHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemenne pacu€THbIX 33124 HA
ONpEIENICHUE MOJIEKYIIPHOU
(bopMyITBI OPraHMYECKOTO
BEILECTBA

https://m.edsoo.rt/ XYWNMAYNA

19

AIKaaMeHBbl: CONPSIKEHHBIE,
U30JIMPOBAHHEIE,
KyMyJupoBaHHble. OcoOeHHOCTH
AJIEKTPOHHOT'O CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHYECKHUE CBOMCTBA
CONPSHKEHHBIX TMCHOB

https://m.edsoo0.ru/M356GLRBE

21

CrniocoOblI nony4eHus u
NPUMEHEHHE aJIKaJUCHOB

https://m.edsoo.ru/KT8M1N272

22

AJIKUHBI: TOMOJIOTHYECKHH Psiji,
oOmrast hopMyna, HOMEHKIIATYpA,

https://m.edsoo0.ru/N65SWYKD93




3IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKUE CBOICTBA

23

XMUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo0.ru/MQ7A03SUC

24

KauecTBeHHbIe peakiuu Ha
TPONHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

Crioco0bI mosrydeHust 1
NPUMCHEHHE AJIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pewenue 3agayu: pacuérsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanusa ¥ 00001IeHnE
3HaHUH 110 TEME

https://m.edsoo.ru/I9DNOPINS

28

ApEeHBbI: TOMOJIOTHYECKUN Psif,

obmas gopmMya, HOMEHKIIATYpa.

DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJ1 O€H30J1a M TOJIyoJa, UX
¢du3nveckre CBOMCTBA

https://m.edsoo.ru/WNGDLBKS5D

29

XUMHUYECKUE CBOMCTBA apPEHOB:
pEaKLMK 3aMENIEHUS

https://m.edsoo.ru/FCNHX9WY 1

30

XUMUYECKUE CBOWCTBA apEHOB:
peaKuy MPUCOCTNHEHNUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

OCc00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacuéTHbIX 3a7a4 Ha
onpeeIeHuEe MOJIEKYISIPHOM

https://m.edso0.ru/QFKSRGCXW




(bopMyIbl OPraHMYECKOro
BEIIECTBA

33

Crioco0bI mosTydeHust 1
NpPUMCHEHHE apEeHOB

https://m.edsoo.ru/2VKILXNJZ4

34

I'eHeTnueckas CBsI3b MEKILY
pa3IMYHBIMH KJIAaCCaMHU
YTIICBOIOPOIOB

https://m.edsoo.ru/1X7QMST7F

35

Pacuérsl o ypaBHEHUAM
XUMUYECKUX PEAKLIUM.
Cucremarusanusa u 00001eHne
3HAHWM 110 TEME

https://m.edsoo0.ru/9VBZTY4PI

36

IIpuponnsrii ras. IlomyTHeie
HEe(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbIi yroas 1 IpOogyKTh
ero nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hed1p 1 ciocoOsr e€
nepepabotku. [Ilpumenenue
MPOIYKTOB NepepaboTKku HehTH

https://m.edso0o.ru/ORE9Y2CYG

39

['eHeTHUECKAs CBSI3b MEXKILY
Pa3JIMYHBIMU KJIaCCaMU
YIJI€BOAOPOAOB

https://m.edsoo.ru/HQ22U8ZHE

40

raHOFeHOHPOI/ISBOI[HLIe
YIJICBOAOPOAOB: 9JICKTPOHHOC
CTPOCHUE; PCAKIIUU 3aMCIICHUA
rajorcHa

https://m.edso0.ru/XX94BSSGR

41

JlelicTBue miea04YeH Ha
rajoreHIpOU3BOAHBIE.
BzaumoneiictBue

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




IUTraJIoOreHaJKaHOB C MArHUEM U
[IUHKOM

42

Cucrematuzanus u 06o0UIeHNE
3HaHUU 110 paszueny
"Vranesonopozast"

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

43

KoHnTtponbHas paboTa mo teme
"VYrneBonopozast"

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHble 0OJTHOATOMHBIE
CHUPTHI: TOMOJIOTMYECKUH psijl,
obmas ¢opmyina, CTpoeHHE
MOJIEKYII, U30MEPHUSI,
HOMEHKJIaTypa, Klaccu(ukaus,
dbuznueckue cBoicTBa

https://m.edsoo.ru/IONSKPMLB

45

XMUMHYECKUE CBOUCTBA
MpeJEIbHBIX OJITHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

Crioco0bI mostyueHus u
NPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 23pupbl: HOMEHKIIATypa
U U30MepHsi, 0COOCHHOCTH
(GU3NUECKUX U XUMUYCCKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHoroaToMHbIE CIIUPTHI:
STHUJICHTJIMKOJb U TIIMLEPHH, HX
¢u3nUecKkre 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/KMYAE65AX

49

Crioco0bI nostyyeHus u

https://m.edsoo.ru/EU9L4B5H6




MPUMCHCHUC MHOTI'OAaTOMHBIX
CIIUPTOB

50

DeHOII: CTPOCHUE MOJIEKYJIBL,
dusznueckue CBOMCTBA.
TokcuyHocTh (heHoma

https://m.edsoo.ru/0117TP1EX

51

XuMmudeckue cBoMcTBa (heHoa

https://m.edsoo.ru/DRURODFR]J

52

Crioco0bI mosrydeHust 1
npuMeHeHue GpeHona

https://m.edsoo.ru/60B9BOAKU

53

[Tpaktuueckas paGora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3aga4 no teme "CrupTel U
denonsr"

https://m.edsoo.ru/SHIGNHMGK

54

Cucremarusanusa U 00001eHne
3HAaHUH 110 TEME

https://m.edso0.ru/J7BOQOQOWB6

55

Anbaeruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOECHHE
KapOOHUIBHOM TPYIIIIHI,
TOMOJIOTHYECKHE Psiibl, 00Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJIBIICFI/IIIBI 1 KCTOHBI:
(I)I/I3I/ILICCKI/IG CBOFICTB&; pCaKknuun
MMpUCOCANHCHUA

https://m.edsoo.ru/FTMHFTV8V

57

Peaknuu oxuciaeHus u
KAa4YCCTBCHHBIC peaKHI/II/I
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco6b! nostyueHus
QIIBJICTUIOB ¥ KETOHOB

https://m.eds00.ru/KOSEDOZNC




59

OnHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KUCIIOTBI,
0COOCHHOCTH CTPOSHHSI UX
MOJIEKYT

https://m.edsoo.ru/3AG3MM12R

60

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
¢duznyeckue cBoiicTBa

https://m.edsoo.ru/8§RK8HSL 4

61

XUMHUYECKUE CBOUCTBA
MpeAeIIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.eds0o0.ru/FG799CL7C

62

OcoOeHHOCTH CBOWCTB
MYpPaBbUHOM KHUCJIOTHI.
MHoroo0pa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/NCRPAK47ZQ

63

OC00EHHOCTH CBOMCTB:
HeTpeAeTbHBIX 1
apoOMaTU4YECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo0.ru/PO7B20AZG

64

ITonsiTHEe O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/ASMQOKWRS52

65

CriocoObI mosTyueHus U
MIpUMEHEHNE KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHuble 3¢upsbL:
TOMOJIOTUYECKUH psifl, 001IIast
dbopmyia, ©3oMeEpHI U

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




HOMEHKJIaTypa

67

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3¢pupoB

https://m.edsoo.ru/TCJIGEW2K6

68

Pemenne pacy€THbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKON
peaKkIuu, Ha ONpeIeIICHNE
MOJICKYJIIPHOM (hOPMYITBI
OpPraHWYeCKOro BEIEeCTBA

https://m.edsoo.ru/K512Q00HVD

69

[Ipaktuyeckas pabora Ne 3.
Pemienue skcrnepuMeHTaIbHBIX
3amad o teme "KapOoHoBbIe
KUcH0Thl. CrioxxHbIie 3pupsr"

https://m.eds00.ru/OGEJG1Z60Q

70

71

XKupsl: ctpoenue, punUEcKue u
XHUMHUYECKHE CBOMCTBA
(rugponus)

OCoOeHHOCTH CBOWCTB JKUPOB,
coJieprKaIluX OCTaTKU
HeTpeAeTbHBIX KUPHBIX KUCIIOT.
JKupsl B mpupoje

https://m.eds0o0.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

72

MpbIa Kak COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, HX
Moromiee aercteue. [lonstue o
CUHTETHYECKUX MOFOIIIUX
cpeactBax (CMC)

https://m.edsoo.ru/YPLLO9UE?7

73

I'enmeTnyeckas CBA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPKALINX
OpPraHUYECKUX BEIIECTB

https://m.edsoo.ru/ASFISXVSU




74

Pacu€Tsl 0 ypaBHEHUSIM
XUMHUYECKHUX PEaKIUN

https://m.edsoo.ru/LZ5SVLL2BX

75

CucreMaruzanus 1 0000IeHIE
3HAHUM T10 TEME

https://m.edsoo.ru/SSWMSF7D7

76

OO01as xapakTepuCTHKa
YIJIEBOJIOB U KJIacCU(PUKAIUSI
YTJIeBOJOB (MOHO-, TU- U
HOJIMCaxapu/bl)

https://m.edsoo.ru/01 RIX8HGR

77

Monocaxapuabl: puznyeckue
CBOMCTBA M HAXOX/ICHHE B
npupoJie

https://m.edsoo.ru/SDKMBGIF6

78

[IpumeHeHue rioKo3sl, €€
3HAa4YCHUC B X KU3HCACATCIIbHOCTH
opraHusma

https://m.edso00.ru/6LS9BLN9Q

79

Hucaxapunabl: caxaposa,
MaJjbTO3a U JIaKTO3a.
Haxoxnenue B mpupojie u
MIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, pusndeckue u
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo0.ru/52Z6UKUNG

81

ITonstue 00 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/CPO60DRNM

82

Pemenune pacueTHbIx 3a1a4 HA
OIpEAEIICHUE O BbIXOa
MPOAYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

Cucremaruzanusa 1 00001IeHIE
3HAHHU TI0 pa3eiy

https://m.edsoo.ru/YTA71SOGH

84

KonTtponsHast paboTa mmo teme
"Kucnoponcoaepxaiune
OpraHuYecKue coequHeHus"

https://m.edsoo.ru/40ZT3216M

85

AMWHBL: KITaccupUKAIS,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyia, u3oMepus,
HOMEHKJIaTypa 1 (pusnyeckue
CBOMCTBa

https://m.eds00.1u/64T9T10ZV

86

XUMHYECKUE CBOMCTBA
annupaTUIeCKNX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

88

AHWIVMH: CTPOEHUE aHWINHA,
0COOCHHOCTH XUMHYECKHX
CBOWMCTB aHHJIMHA

Crioco0bI mosTydeHust 1
NpUMEHEHHE an(paTHYECKUX
AMHHOB

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCIIOTBI: HOMEHKIIAaTypa
U u3omepusi, GuznyecKkue
cBoiicTBa. OTAeNbHbIE
IPEICTAaBUTENN 0-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMudeckre cBOHCTBa
aAMUHOKHCJIOT, X
OMOJIOrNYeCKOE 3HAUCHHUE
amuHokucioT. CUHTE3 U
TUAPOJIU3 MENTU]IOB

https://m.edso00.1u/I6QZ981X7Z

91

benku kak npupoaHbIe

https://m.edsoo.ru/C031GD96B




HOJIMMEPBI; CTPYKTYPhI OEJIKOB

92

XUMHAYECKHUE CBOMCTBA OEITKOB

https://m.edsoo.ru/67MDSJICA

93

AzoTcoaepxaiiue
reTepPOLUKINYECKIE
coenuHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHUE H
Ouosnoruyeckas poJib

https://m.edso0.ru/6 A9USJK1G

94

[Ipaktuyeckas pabora Ne 4.
Pemenune 9KCIICPUMCHTAJIbHBIX
3a/a4 1o Teme
"A3zoTcoaepxaniue
OpraHUYecKHe coeuHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[Ipaktuyeckas padora Ne 5.
Pemienne skcnepruMeHTaNbHBIX
3a1ad4 o reMme "Pacro3HaBanue
OpPraHUYECKUX COCTMHEHUN"

https://m.eds00.1u/4GSLO35TE

96

KonTtponsHas paboTa 1o teme
"A3oTcoaepxaiiue
OpraHUYeCcKue COeAUHEHUs "

https://m.eds00.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX
COCTMHECHUM U METOJIBI UX
CHUHTE3a —IIOJIMMEepHU3aIus 1
MMOJIMKOHICHCAITHS

https://m.edsoo.ru/7SVOS 110N

98

IInmactmaccel. YTunuzamnus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/1U7EQ648Y

99

OnacToMepsl: HaTypalbHbINA
CHUHTETHYECKUE KayuyKu. Pe3una

https://m.edsoo.ru/SO6ALFPLSY




100

Bomokna: HaTypaJIbHbIC,

HNCKYCCTBCHHBIC, CUHTCTHUCCKUC.

[Tosmmeps! cienuaibHOrO
Ha3HA4CHUS

https://m.edsoo0.ru/DQOJRVK4H

101

[Tpaktuueckas padora Ne 6.
Penienre skcriepuMeHTaIbHBIX
3aja4 1o Teme "Pacno3HaBaHue
IJIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O060011IeHne U CUCTeMAaTH3aIIHs
M3Y4YEeHHOr0 MaTepHaia 1o Teme
"BricokOMONIEKYISIpPHBIE
coenuHeHusa"

https://m.edsoo0.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbLHEBIE
Bcero P
padoTsbI

IIpakTH4eckue
padoThbI

Jara
U3yUYeHu st

JIeKTPOHHbBbIE HU(POBbLIE
o0pa3oBaTe/bHbIE Pecypchl

Atom. CocTaB aTOMHBIX sJI€p.
XuMuyeckuit 3neMeHnT. M30Tonbl

https://m.edsoo.ru/NOPBJ3G7]

CTtpoeHue AIIEKTPOHHBIX 000I0YCK
aTOMOB, KBAHTOBBIC YHCJIa

https://m.edsoo.ru/9MTBPF8US5

Knaccudukanms XuMu4eckux
3JIEMEHTOB (s-, p-, d-, f-3IeMeHThI)

https://m.edsoo.ru/MDGLT301C

Pacnipenienenue 3J€KTPOHOB 110
aTOMHBIM OpOUTATIAM

https://m.edsoo.ru/HNSVJRET?2

DNeKTPOHHBIE KOH(MUTYpaIHH
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUN

https://m.edsoo.ru/5S6MO011PUG

DeKTpOHHBIE KOHPHUTypaIuu
MOHOB. DIEKTPOOTPULIATEIEHOCTh

https://m.edsoo.ru/3ZORH4PQL

[Tepuoauueckuii 3aKOH U
[lepnonnueckas cucrema
XUMUUYeCcKuX djiemeHnToB 1. .
Menneneena, CBSI3b C
COBPEMEHHOI TeOpUel CTPOCHHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMUMHYECKUX DJIEMCHTOB
1 00pa3yeMbIX MU IPOCTHIX U
CJIO’KHBIX BEIIIECTB IO IPYIIaM H

https://m.edsoo.ru/M2BGS8LQGU




nepuoaam

Cucremaruzanusa 1 0000I1IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xumMudeckon cBsI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsi3U. BogopoHas
CBsA3b. MEeXKMOJIEKYIISIpHBIE
B3aNMOICHUCTBHSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTh U BaJIeHTHBIC
BO3MOXKHOCTH aTOMOB. CBsI3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUUECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

HpeIICTaBJIeHI/IH O KOMIIJICKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTPOCHHUS.
THUMBI KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BEIIECTB

https://m.edsoo.ru/PNUHMOOPS

https://m.edsoo.ru/40CASLVY3

14

[TonaTue o nucnepCHBIX
cucremax. IIpeacrasienue o
KOJUIOUJTHBIX pPacTBOpax

https://m.edsoo0.ru/SQWSNIMIO

15

HcTuHHBIE PaCTBOPSI:
HACBIILEHHBIC U HECHACBIIICHHEIE,
PacTBOPUMOCTSb.
Kpucramnoruaparst

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoOb! BbIpaXeHUs
KOHLIEHTPALIU! PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemenue 3amau ¢
HCIIOJIb30BaHUEM ITOHITUH
""MaccoBast 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAA

KOHLeHTpauus"

https://m.edso00.ru/9YYGI9X6FN

18

Krnaccudukanus u HoMeHKIaTypa
HEOPTraHNYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9OMC4

19

Cucremarusanus 1 00o0ueHue
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEQOFMS5

20

KoHntponbHas paboTa mo TeMam
"CTpoeHue aroma.
[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema
XAMUYecKux 3yemenToB 1. .
Menpneneesa", "Ctpoenue
BemecTBa. MHOTOOOpas3ue
BemecTB"

https://m.edsoo.ru/SARJUK9HZ

21

Krnaccuukanms XuMu4ecKux
peaKUuuii B HEOPTraHUYECKOU 1
OPraHN4eCKOM XUMHUH. 3aKOH
COXPAHEHHUs MacChl BEILIECTB;
3aKOH COXPaHEHHUs 1
MpeBpalIeHUs] SHEPTUU TTPU
XUMUYECKHUX PeaKLUsIX

https://m.edsoo.ru/ZOMZMEREE

22

Temnnosbie 3 PEKTH XUMHUECKUX
peakuuii. Tepmoxumuyeckue
ypaBHEHUS

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

23

Boluucnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIUi U

https://m.edsoo.ru/VSWAVUXO0H




TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHYECKOHN peaKuu,
€€ 3aBUCUMOCTb OT Pa3JIMYHbIX
¢akropos. Katanus u
KaTaJau3aTopsl

https://m.edsoo.ru/DSEHND9EL

25

I'omMoreHHbBIE U TeTEpOTeHHBIE
peaxiuu

https://m.eds0o0.ru/RN8POZ7YO

26

[paktuyeckas padora Ne 1 o
Tteme "BnusiHue pa3inyHbIx
(akTOpOB Ha CKOPOCTh
XUMHYECKOU peakuu"

https://m.edsoo.ru/NGQO0SJTY7

27

OO6patumbie U HEOOpaTUMBIE
peakuu. XUMHU4YECKOE
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTruueckas padorta Ne 2 o
teme "BnusiHue pa3nuyHbIx
(haKTOpOB Ha MOJIOKECHHE
XUMHUYECKOTO paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DIIEeKTPOTUTHYECKAs
nuccormanua. CHibHbIE U ci1a0bIe
37eKTposuThl. CTeNEeHb
JIACCOLIHALINH

https://m.edsoo.ru/SUJMTOHPO

30

HNonnoe npousBeieHne BObI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansriit mokazarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOIIKNE B PaCTBOPAX

https://m.edsoo.ru/LSHMAMHLJ




3JIEKTPOJIUTOB

32

[IpaxTrueckas pad6ora Ne 3 o
TeMe "XUMUYECKUE pEeaKlUU B
pacTBopax 3JIeKTPOJIUTOB"

https://m.edsoo.ru/RDSCXFMNS

33

OKMCIIUTEIIHFHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH.
Baxneimme oKUCIUTENN U
BOCCTAHOBHUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

MeTo/ 3IeKTPOHHOTO (3JIEKTOHHO-
HOHHOTO) Oananca

https://m.edsoo.ru/LCSPR4PCZ

35

DJIEKTPOJIN3 PACTBOPOB U
pacIuIaBOB BEILLECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemenue 3amaq Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

38

Pemenue 3amau Pa3JINYHbIX TUIIOB

Cucremaruzanus 1 0000I1IeHne
3HaHMH 110 TeMe "XHUMHYECKUE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1

39

KontponbHas paboTa 1o teme
"Xumuueckue peakuun"

https://m.edsoo.ru/E120ZSNS2

40

IlonoxxeHre HEMETAIOB B
Ilepuonnueckoii cucreme
XUMHUYECKHX djiemeHToB 1. .
MemnneneeBa 1 0COOCHHOCTH
CcTpoeHus ux atoMoB. Ouznueckue
CBOMCTBA HEMETAJLJIOB

https://m.edsoo.ru/S2TIIG534

41

Annotrpomnusi HEeMeTaJuIoB (Ha
pUMepe KUCIOPOAa, CEPBI,
dbocdopa u yrieponaa)

https://m.edsoo.ru/DKHVETX6S




42

Bogopon: nonyuenue,
(bU3mYecCKrue U XUMUYCCKUE
cBoiicTBa. ['mapuas

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: HaXOXKICHHE B
IpUpOJie, CIOCOOBI MOTYYEHUS,
(bU3MYeCKHUe U XUMUYCCKUC
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

l'anorenoBonopoasl. Baxuerime
KHCJIOPOJICOAEpKaIlne
COEIMHEHUS TAJIOT€HOB

https://m.edsoo.ru/FWWHG6A36]

45

JlaGopaTopHbIe ¥ TIPOMBIILICHHBIE
CIOCOOBI TOJTyYEHHs TaJIOTEHOB.
HpI/IMeHeHI/IG TaJIOTCHOB U UX
COCJIMHCHU I

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTATBHBIX
3aga4 o teMme "["anmoreusr”

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: naboparopusie u
MIPOMBIIIJIEHHBIE CTIOCOOBI
noy4deHus1, Gu3nvIecKue u
XUMUYeckne cBoiictBa. O30H.
IIpumeHeHne KUCIopoaa U 030Ha

https://m.edsoo.ru/SLQHHJCFF

48

OKcHIBI M IEPOKCHIBI

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

49

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

https://m.edsoo.ru/Q8LSOHZYY

50

Cepa: HaxOX/JeHHE B IPUPOIE,
CHOCOOBI MOTy4YeHus1, PU3NUECKUe
U XUMHUYECKHEe CBOHCTBA

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

51

CepoBoaopon, cyabhuabt

https://m.edsoo.ru/PMO9PHT23




52

Kucnopoaconepxaiue
coenuHeHus cepbl. OCOOEHHOCTH
CBOWCTB CEPHOM KHUCJIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[paktuyeckas padota Ne 5.
Pemenne skcriepuMeHTAIBHBIX
3ama4d no teme "Cepa u e€
coenuHeHusa"

https://m.eds00.1u/9S76ZZRFW

54

A3BOT: HaX0XKJICHHE B MPUPOJIE,
cHoCcOOBI MOTy4YeHus1, PU3NUECcCKue
Y XUMHUYECKHE CBOMCTBA. AMMHAK,
HHUTPUJIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxamue
coeauHeHus azora. OcCOOEHHOCTH
CBOMCTB a30THOU KUCJIOTBI

https://m.edso00.1ru/271860BC3

56

[Ipumenenue a3zora u ero
coelMHEHUH. A30THBIE y10OpeHus

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxXOKIEHUE B IPUPO/IE,
CIIOCOOBI MOTyUeHHs, PU3HICCKHE
Y XUMHUYECKHE CBOMCTBA.
®dochuast u hochun

https://m.edsoo.ru/PXZ01Z20QS0

58

Oxcunst hocdopa,
dbocdopconepkaire KUCIOTHI.
Comu dochopHOH KHCITOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue docdopa u ero
coenuHeHuil. ocpopHbie
ynoopeHust

https://m.edsoo.ru/99E3JYYTM

60

[Ipaktuyeckas padota Ne 6.
Pemenne sxcriepuMeHTaIBHBIX

https://m.eds00.1u/97LCBYXY?2




3amad no Teme "A3ot u docdop u
UX coeauHeHus"

VYraepon: HaXokAEHUE B IPUPOJIE,
QJJIOTPONHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/TIWDS30OTDR
(busznuecKne U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE
Oxkcun yraepona(Il), okcup

62 yraepona(lV), yronpnas kuciora https://m.eds0o.ru/6DLNTI13TE
" e€ colm

63 Pemenue 3a1a4 pa3auyHbIX TUIIOB https://m.edsoo.ru/PQWKCINJX
Kpemunii: HaxoxJ1eHUE B
MPHUPOJIC, CIIOCOOEI ITOTYUCHHUS,

64 PHpoa T https://m.edsoo.r/R7TFY3Y3BW
¢bu3nyecKre U XUMHUECKUE
CBOMCTBA
Oxcun kpemuua(I1V), kpemuneBas

65 A KD (IV), xp https://m.edsoo.ru/NTQOS329K
KHACJI0Ta, CUIINKATEI
[IpumeHeHne KpeMHUS U €ero

66 coeauHenui. CTeko, ero https://m.eds00.ru/IXJO0600T
MOJIy4€HHUE, BUJIBI CTEKIIA

67 Pemenne 3aaa4 pa3nnyHbIX TUIIOB https://m.edsoo0.ru/S5319XD1S
Cucremaruzanus 1 0000IeHE

68 . " " https://m.edso0o0.ru/QCSGMOTFES
3HaHui# 1o TeMe "Hemeramabl
KontponbHas paboTa o teme

69 " " https://m.edsoo.ru/VPSTFCAFI

HewmeTtamisr

AHanu3 pe3yiabTaToB

70 KOHTPOJILHOM paboThl, KOPPEKLIUS https://m.edsoo.ru/LAOAONSJ7
OIINOOK

71 TlonoxxeHne MeETAIIIOB B https://m.edsoo.ru/57FR910QP1




[Tepuonuueckont cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJJIOB

72

OO6mue GpuznuecKue CBOMCTBA
MeTauioB. [I[puMeHeHHEe METaIOB
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

Cmnassl MetauioB. Kopposust
METaJIJIOB

https://m.edsoo.ru/1 V3IXS7EXT

74

Pemenne 3aJa4 pa3JIM4YHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIEKTPOXUMHUYECKUN Psif
HanpspkeHui Metamo. Oomue
CIIOCOOBI MOTYYEHHS METAJIIOB

https://m.edsoo.ru/SWILF3YLW

76

OO11as xapakTepuCTHKa METAJJIOB
IA-rpynns [Ieproanueckoit
CUCTEMBI XUMUUYECKHUX DJIEMEHTOB.
Hatpuit u xanuii: noyiy4eHue,
¢u3nyeckre U XUMHUYECKHUE
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIEeCTB U UX COCTUHECHUI

https://m.edsoo.ru/W4VWNSI5SE

77

OO01mas xapakTepucTUKa METaJIOB
[TA-rpynmns! [leprnonnueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Maruauii 1 KaJbLi: TOTyYEHHE,
¢bu3nvecKre U XUMHUECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCTMHEHUI

https://m.edsoo.ru/Q4YBTZ3RY

78

JKEcTKOoCTh BOIBI U CIIOCOOEI €€

https://m.edsoo0.ru/609WLKNTN




yCTpaHEHUs

79

ANIOMHMHMI: IOJTy4YEHHE,
(bu3nYecKre U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/OZHBSJBQ6

80

AmpoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMIUICKCHI aTFOMHUHHS,
WX PUMECHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3aJla4q pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/ZCTIX7CQ3

82

[TpakTrueckas paborta Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3az1a4 no teme "Merasuibl
[JIaBHBIX OArpymn"

https://m.edsoo.ru/ZR9H28T3K

83

OO01mas xapakTepucThKa METaIoB
mo6ouHbIX oArpymnmn (b-rpymm)
[Tepuoanueckoit cucTemsl
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckrue 1 XUMHUUECKHUE
CBOMCTBaA XpoMa U €ro
COC)IHHGHHﬁ, HUX IPUMCHCHUC

https://m.edsoo.rt/EMHS85BONN

85

Baxxnelinme coe1nHeHU
maprasna. Ilepmanranar kanus,
€r0 OKHCIIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

du3nueckne U XUMUIECKIE
CBOMCTBA JKeJIe3a U €T0
coenunenun. Ilonyuenue u
MIPUMEHEHHE CIIABOB JKeJe3a

https://m.edsoo.ru/71 YSMIGSD

87

dusnyeckne U XUMHUIECKIE

https://m.edsoo.ru/GET2L.9K3X




CBOMCTBA MEJIM U €€ COCIUHEHUM,
UX IPUMEHEHUE

88

duznyeckre 1 XUMUUECKHUE
CBOMCTBA IIMHKA U €T0
COEIMHEHUH, X IPUMEHECHHUE.
I'uapokcoOKOMIUIEKCHI IMHKA

https://m.edsoo.ru/O4C5QKBEJ

89

[IpaxTrueckas padora Ne 8.
Pemenue skciepuMeHTalIbHBIX
3az1a4 1o teme "Merasuibl
noOOYHBIX oArpymm"”

https://m.edsoo.ru/BAJAYWS&2G

90

Pemenne 3aJa4 pa3JIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011IEHNE ¥ CUCTEMATHA3ALINAS
M3YYEHHOI'0 MaTepHaa 1mo TeMe
"MeTtamibr"

https://m.edsoo.ru/NHKRDJUTS

92

Kontposbhas paboTa 1o teme
"Meramner"

https://m.edso0.1ru/4762V30B 1

93

AHanuz pe3ynbpTaToB
KOHTPOJILHON pabOThI, KOPPEKIIUS
[0)1105(310) 4

https://m.edso0o0.ru/KGZODOKTT

94

Posb xumuu B obecrieueHun
YCTOWYUBOIO pa3BUTHUSA
yenoseuecTsa. [lonsatue o
Hay4YHBIX METOAAX UCCIIEI0BaHUS
BELICCTB

https://m.eds00.ru/SSTSRWKSS

95

HayuHble npuHIMIBI OpraHU3aiu
XUMHUYECKOI0 IIPOU3BOCTBA.
[IpomsblIeHHbIE CITOCOOBI
MIOJIyYEHUS BKHEHMILINX BEILIECTB

https://m.edsoo.ru/V4Y20WS8UR




96

XUMUYECKOe 3arpsi3HeHUE
OKpYKaroIlel Cpesibl U ero
MIOCJIE/ICTBUS

https://m.edsoo.ru/HFYWAQIVW

97

XHMUS U 310pPOBbE YEIOBEKA.
JlexapcTBeHHBIE CPEACTBA

https://m.edso0.ru/992MUF415

98

Xumus nuiny. Pois XuMuu B
o0ecIIeYeHNH MTUIIIEBON
0€e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmernyeckue u napgpromepHsie
cpenctsa. beiToBas xumus

https://m.edsoo.ru/OV8SPPBKW

100

XWMUS B CTPOUTEIIHCTBE.
Bakneiimme cTpoUTENBHBIE U
KOHCTPYKLIMOHHBIE MaTEpUaIbl

https://m.edsoo.ru/SEX2N2T3J

101

X¥UMHS B CEIBCKOM XO3SHCTBE.
Opranuueckie U MUHEepaJlbHbIe
ynoopeHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremarusanus 1 0000ueHue
3HAHUHU II0 TEME

https://m.edsoo.rt/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







MPOBEPSIEMBIE HA EI'D 11O XUMHWU TPEBOBAHUSI K
PE3YJbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIETO OBPA3ZOBAHUS

Kon
NPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbLHON NPOrpaMMbl Cpe/IHEro 0011ero
o0pa3zoBaHus

1

Brnanenue cucteMol XUMHUYECKUX 3HAHUH, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOIIOJIATAOLINE TOHATHS (XUMHYECKUI 3JIEMEHT, aToM, H30TOIIbI,
3JIEKTPOHHAsi 000JI0YKa aToMa, S-, p-, d-3JIEeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, WOH, MOJIEKYIa,
BAJICHTHOCT, AIIEKTPOOTPHUIIATENBHOCTD, CTETIEeHb OKHCIICHHUS,
XUMHYECKasi CBs3b (O- M T-CBA3b, KpPATHBIE CBSI3U), TMOpUAM3ALUA
aTOMHBIX OpOWTaNel, KpHUCTaNTMYecKas pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSIpHBIH OO0BEM, MOJSpHAs KOHIEHTPAIHsI, PacTBOPHI
(MCTUHHBIE, NUCTEPCHBIE CUCTEMBI), KPHCTAJUIOTHAPATHI, YIIEPOIHBINA
ckener, (hYHKIMOHANBHAS TPYIIA, PAIUKAN, H30MEpPBI, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMmeTrpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJOTUYECKUI psiji, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCJIOPOJI- U a30TCOJepKallhe COSAUHEHMs, OMOJIOTMYEeCKH aKTHUBHBIC
BellecTBa (yriaeBoIbl, KUPHI, OEIKN), MOHOMED, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIISIPHbIE COCTUHEHUSI, KPEKUHT, PUPOPMUHT, THUIIbI
XMMHUYECKHX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
9H/IOTEPMHUECKUE, PEAKIIMA MOHHOTO OOMEHa, TOMO- M T'€T€pPOTrCHHBIE,
o0paTtuMble ¥ HEOOPATUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJICKTPOIUTEHI,
ANEKTPOIUTUYECKAS TUCCOIMALNS, CTETIEHb JAUCCOLUAINH, OKHUCIUTEb,
BOCCTAHOBUTEINIb,  DJIEKTPOJIU3, CKOPOCTh XHUMHYECKOW  pPeaKIuH,

XUMHUYECKOE PAaBHOBECHE)

1.2

TeOpI/II/I U 3aKOHBI (Teopm[ XUMHUYECKOT'O CTpOGHI/ISI OpFaHI/I'-ICCKI/IX
BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOJIMTHUECKON THUCCOIUAIINH,
[Mepuonnueckuit 3axon .M. MeHneneeBa, 3aKOH COXpaHEHUSI MAcCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMA SI3BIK XUMHH, MHUPOBO33PECHUECKHE
3HAHUS, JISKAIIME B OCHOBE NMOHUMAaHMS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUHU

BElIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX

1.3

NpEaACTaBJICHUA (6] MEXaHUu3Max XHUMHUYCCKHUX peaKHHfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKHUX 3dKOHOMCPHOCTAX Hux




IMPOTCKaHUsA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(baKTOJ'IOFI/I‘IeCKI/Ie CBCICHHUA O CBOI\/’ICTBaX, COCTaBC, IIOJYYCHHH U
0e30ImacHOM HUCITIOJIb30BaHNHU BayKHEHIITHX HCOPraHUYCCKHUX n
OpraHN4Y€CKUX BCHICCTB B 6I)ITy )51 HpaKTquCKOﬁ JCATCIIBHOCTH
YCJIOBCKA

06H_[I/IC HAaY4YHBIC MMPUHIHUIIBI XUMHUYCCKOI'0 IMPOHU3BOACTBA (Ha IIpUMEPC
IIPpOU3BOACTBA CCpHOfI KHCJIOTBI, aMMHakKa, MCTaHOIJIa, nepepa60TKH

HedTH)

CpopMHUpPOBAaHHOCTH YMEHHI BBISBIISATH:

2.1

XapaKTepHble TMPU3HAKKM ¥  B3aUMOCBA3b HW3YYEHHBIX TIOHSTHH,
OPUMEHATH COOTBETCTBYIOIIME TOHATUS TPU OMHCAHUU CTPOCHHUS H

CBOMCTB HCOPraHMYCCKUX U OPraHNYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XHMHWUYECKHX 3HAHUHA C MOHATHIMH H npeaACTaBJICHUAMU
APYyrux mnpeamMeToB IJIst 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AUHCTBA MHUPa

CdopMupoBaHHOCTH YMEHUS UCTIOIB30BATh:

3.1

HAaUMEHOBAHMS XHMHUECKHX COCIUHECHUM MCKAYHAPOAHOI'O COrO3a
TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCANIUXCA K HN3YYCHHBIM KJIaCCaM OpPraHUYCCKUX U

HCOPTaHNYCCKUX COEIUHEHUI

3.2

XMMHUYECKYI0 CHUMBOJMKY JUIS COCTaBICHHsS (OPMYNI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPALIEHHBIX

U CKEJIETHBIX) (OPMYJT OPraHUYeCKUX BEUIECTB

ChopMHUpOBAaHHOCTH YMEHHMSI KJIACCU(DUIIMPOBAT:

4.1

HCOPraHMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KpUTCpUHN A KHaCCI/I(I)I/IKaI_II/II/I HU3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIIEHO BBI6I/IpaTB OCHOBAaHHUA H

KPUTEPHH JUTS KIACCU(PHKALIMN U3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3MYHBIM MPU3HAKAM (YUCITYy W COCTaBy PEarupyrolluX BEIICCTB,
TeroBoMy 3((dekTy peakuuu, HW3MEHEHUIO CTEleHEeW OKHCICHUS

3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIACTHIO KaTali3aTopa)

ChopMupoBaHHOCTb YMEHHS XapaKTEpHU30BATh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YKJAEHHOM COCTOSHUM) W HOHOB
XUMHUYECKHX 31eMeHTOB |1 — 4 nepuonos [lepuoanueckoit cucremsr . 1.
MenzeneeBa 1 UX BaJCHTHbIE BO3MOXHOCTH, UCIIONb3Yys NOHATUSA S-, p-,

d-3NeKTpOHHBIE OpOUTANIN, SDHEPTETUYECKUE YPOBHU




CdopmMupoBaHHOCTE YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM COEIUHEHHH IO

nepuoaam U rpynmiam

7.1

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBISATH YPaBHEHUS XUMHUYECKUX
peaKkuil ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI [TOCPEACTBOM COCTABICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaxunﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ pa3IMYHbIX THUIIOB; IIOJIHBIC H COKpaH_[éHHBIC
YpaBHCHUA peaxunﬁ HOHHOI'O O6M6Ha, YUuThIBasA yCIIOBHA, IIPU KOTOPBIX

9TH peaKklUy UAYT 10 KOHIIA

7.3

peakuuil THAPONW3a, peakiuil KOMIUIeKcooOpa3zoBaHUs (Ha mIpuMepe

THUAPOKCOKOMIIJICKCOB [IUHKA U EU'IIOMI/IHI/IH)

CpopMHUpPOBAaHHOCTH YMEHHS TIOITBEPKAATh:

8.1

Ha KOHKPCTHBLIX IMPHUMCPAX XAPAKTCPp 3aBHCUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHUYCCKHUX COCI[I/IHGHI/Iﬁ OT KpaTHOCTH MW THIIA
KOBAJICHTHOM CBS3U (G- u T[-CBHSI/I), B3aUMHOT'O BJIUSIHUSA aTOMOB U I'DYIII
aTOMOB B MOJICKYJIAX, @ TAKKEC OT oco0eHHOCTEH pcain3anuun pasjIMIHbIX

MCXAaHU3MOB IIPOTCKaHUA peaxunﬁ

8.2

XapaKTCPHBIC XHUMUUYCCKUC CBOICTBA BEIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaxunﬁ

ChopMupoBaHHOCTE YMEHHUSI XapaKTEpHU30BaTh COCTAB M BaKHEHIIMe
CBOIMCTBA BEILIECTB, MNPUHAMICKANMX K OINPEACIEHHBIM KjlaccaM |
rpyImmaM coeMHEHUN (MPOCThIe BEIIECTBA, OKCHUIbI, TUAPOKCHUIBI, COJIH;
YTIIEBOIOPOIBI, IPOCTBIC (PUPHI, CIUPTHI, (PEHOIBI, aTTbACTHIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE J(QUPHI, KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OETIKH)

10

ChopMHUpPOBAaHHOCT, yMEHHS TPOBOAUTH PACUYETHl MO XHUMHUYECKUM
dbopMyliaM U YpaBHEHMSM XHUMHYECKHX PEaKIHi ¢ HCIOIb30BAaHHEM

(hbU3UYECKUX BEITUYHH:

10.1

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
W3 UCXOJIHBIX BEIIECTB JAaHO B BUJIC PACTBOpA C OMPEACIEHHON MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B U30BITKE (MMEET MPUMECH )

10.2
10.3

MaccoBO# Wi 00BEMHOM JOIH, BBIXOa MPOAYKTA PEAKLIUU

TEIIOBOTO (P deKTa peakuui

10.4

00BEMHBIX OTHOIIIEHUH Ta30B

10.5

M0 HAaXOXJACHUIO XUMUYECKOU (POpMyIIbI BelecTBa




11

Brnanenue cuctemoil 3HaHMII O METOJaX HAYYHOTO MO3HAHUS SBJICHUN
MPUPOJIBI, HCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE MPUMEHATH
9TH 3HAHUS TIPU DKCIICPUMEHTAILHOM HCCJICIOBAHMM BEIIECTB W IS
OOBSICHEHUS XUMHUYECKUX SBJICHHUH, HMEIOIIMX MECTO B TIPHUPOJE,

HpaKTHqCCKOﬁ JACATCIIBHOCTH YC€JIOBEKA U B HOBCGI[H@BHOﬁ KHU3HU

12

ChopMupoBaHHOCTH yMEHHUSI TPHUMEHATH (UCIOJNB30BaTh) 3HAHHUS O
COCTaBE WU CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TIPOTEKAHUS XMMHUYECKHX
peakuMii ¥ TPOTHO3MPOBAHMSA BO3MOXHOCTEH HX OCYILECTBIICHUS;
CHCTEeMHbIE XMMHYECKHE 3HAHUs Ui OOBSCHEHUs W NPOrHO3HPOBAHMSA
SIBICHUM, MMEIOIMX €CTECTBEHHOHAYUHYI0 MpPUPOAY; A TNPUHATHA

T'paMOTHBIX pGH_IeHI/If/'I HpO6JICM B CUTyaluAX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHUS IIAHUPOBATH M MPOBOIUTH XHUMHYECKHMA
9KCIIEPUMEHT (IOJy4YEHHUE M H3YYEHHE CBOICTB HEOPraHMYECKHX U
OpraHMYECKHMX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOACOJEpPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIIBHBIX 3a1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX U OpPraHMYECKHUX BEUIECTB) C COOJIOJEHHUEM MpPaBUI
Oe3omacHOro  obOpamieHus C  BeUlecTBaMH UM J1aOOpaTOPHBIM
o0opynoBanueM; (HOpPMYIUPOBATH LIETU UCCIENOBAHUS; IPEJICTABISTH B
paznuuHOil  (opme pe3ynbTaThl HKCIIEPUMEHTA, AaHAIW3UpPOBATh U

OIICHUBATh UX JOCTOBEPHOCTDH

14

ChopMHPOBaHHOCTE YMEHHSI OCYLIECTBIIATH LIEJICHANPABICHHBI MOUCK
XUMHYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (HayuHast U y4eOHO-
HayuHasl JIUTepaTypa, CpeICTBA MaccoBOM MH(opMmaluu, cetb IHTepHET U
Jpyrue), KpUTHYECKH aHAIM3UPOBATH XHMMHUYECKYI0 HMH(OpMaluio,
nepepalaTbiBaTh €€ M HCHOJIB30BaThb B COOTBETCTBHU C IOCTABJICHHOM

yueOHO 3amaueit

15

ChopMHPOBAaHHOCTE  YMEHHSI  NPOTHO3MPOBATh, AHATU3UPOBATH H
OLICHUBATh WHQPOPMAIMIO C TO3WIMKA DKOJOTHYECKOW OE30MacHOCTH
TIOCJICICTBHI OBITOBOM W TPOHM3BOJCTBCHHOW JEATEIBHOCTHA YEIIOBEKa,
CBSI3aHHOW C TmepepaldoTKOil BelecTB; CHOPMUPOBAHHOCTH YMEHHM
OCO3HaBaThb  ONACHOCTb  BO3JEHCTBHS ~ HAa  JKUBBIE  OPraHU3MBbI
OIpENIEIEHHBIX BEIIECTB, IIOHUMAs CMBICI [IOKa3aTess MpeenbHOM
JOMYCTUMOW KOHULEHTpAallud, M TOSACHATh Ha MpUMeEpax CIOCOObI
YMEHBILIEHUS U NPEJOTBPAIICHNS UX BPEJHOIO BO3/IECUCTBHS HA OPTraHU3M

YEJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUH

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKRAHUSA

TGOPCTI/ILICCKI/IC OCHOBbI XUMHNHU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJeNb CTpOeHust aroMa. PacnpenencHue
OJICKTPOHOB II0O OHCEPIrCTHUYCCKUM YPOBHAM. KHaCCI/I(i)I/IKaI_[I/ISI XUMHUYCCKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHS AaTOMOB. OJIEKTPOHHAs

KoH(UTyparys atToMa. BaJleHTHBIC JIEKTPOHBI

1.2

[lepnonnueckas cucrema xumudeckux dnemeHtoB .M.  Mengeneesa.
Ousnyeckuit cmbica Ilepuoanmdeckoro 3akona .M. Menneneesa. [IpuunHbl u
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB M HX COCIMHEHHMH 10
[epuoJaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB IPOCTBIX

BEIIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICITUX OKCUIOB U THIPOKCHIOB

1.3

BanenTtHoCTh. DnekTpooTpULIATENbHOCTh. CTENEHb OKUCIIEHUS

1.4

1.5

Bunpl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPO/IHAS)
Y MEXaHU3MBI €€ 00pa3oBaHusi. MeXMOIEKYISIpHBIE B3anMoieiicTBrA. BemecTra
MOJICKYJIPHOTO M HEMOJICKYJSAPHOr0 CTpOCHMS. THIbl KPUCTAUIMYECKHUX

peH_IéTOK. 3aBHCHUMOCTh CBOMICTBA BC€IICCTB OT THUIIA KpHCTaHHHHCCKOﬁ peI_HéTKI/I

Xumuueckast peaKmus. Knaccudpukanmust  XUMHUYECKMX  peaKIuid B

HeopFaHquCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHUA MACCHI BCIICCTB

1.6

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TenoBeie 3(1)(1)6KTBI XUMHUYCCKHUX peaKuHﬁ. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHUA

1.8

OOpatumble peakuuu. XuUMHYecKoe paBHoBecue. DakTOpbl, BIUAIOIIME Ha

COCTOsIHME XUMHUYecKoro paBHosecus. [Ipuanun Jle llarense

1.9

DnekTponuTtrueckas auccornuarnusa. CuipHble W cialbie snekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIas, HeWTpaibHas, IienouyHas. CreneHb

nucconuanyu. Peakiiun HOHHOr0 oOMeHa

1.10

IM'aaponus coneit. Monnoe npousBenenue Boabl. Bogopoausnii mokazarens (pH)

pactBopa

1.11

CrniocoObI BbIpakeHUsI KOHIEHTPALMU PACTBOPOB: MaccoBasi A0Js1 paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpalnus. HacblllleHHble U HEHACHIIICHHbBIE

PacTBOPBL, PACTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBLHEIC PCaKIu. IloBeneHue BellecTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH MeTto bl QJICKTPOHHOTI'O OanaHca




1.13

DNEeKTpOIN3 pacCTBOPOB U PacCIlIaBOB COJIEN

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus HeopraHuueckux coequHeHnii. HoMeHkmaTypa HeopraHu4eckux

BCIICCTB

22

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpWUM, Kaiuil, KaJbIu,
MarHuii, ajJIOMUHHHA, [IUHK, XPOM, Kelie30, MeIh) W WX coenuHeHuil. OOrme

CIOCOOBI TIOJTYYEHHUS METAJIJIOB

23

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TaJOreHOB, CEpPbI, a30Ta,
dbochopa, yraepoga M KpeMHHUS) M UX  COEAMHEHMH  (OKCHJIOB,

KHUCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

24

I'enernueckas cBSI3b HCOPraHMYCCKUX BEIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHbIM

KjiaccaM

2.5

Nnentuduxainus HeopraHnueckux coequHeHnil. KauecTBeHHbIE peakiuy Ha

HCOPraHUYCCKHUE BCUICCTBA U MOHBL

OCHOBBI OPraHUYECKON XUMUU

3.1

32

OCHOBHBIE TIOJIO)KEHHUSI TEOPHUH XHMHUYECKOTO CTPOEHHUS OpPraHUYECKUX
coenuuenui A.M. BbytiepoBa. YTiepoaHbIil CKEJIET OpPraHMYeCKOW MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOW CBSI3U. S- WM P-CBSI3U. S§p3-, sp2-, Sp-TUOpUAM3ALINAN
opOuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOICTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekys. ['omosnoru. 'omonorudeckuit psja. Mizomepusi U u3oMepsl

[lonstue o  QyukumoHanpHOM  rpymme.  OpueHTtanuoHHble 3G dexTs

3aMECTUTENIEH

33

Hpe,I[CTaBHeHI/Ie (6] KJ'IaCCI/I(i)I/IKaI_II/II/I OpraHN4YC€CKHUX BCIICCTB. HOMeHKJ'IaTypa
OpraHu4YCCKUx COCI[HHGHHFI (CI/ICTeMaTI/ILIeCKaH) U TPHBUAJIBHBIC HA3BAHHA

Ba)KHEHUIIIHX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

34

CBOOOAHOpAIUKAIBHBIH W HWOHHBIH MeXaHW3Mbl peaknuu. [loHsTHE O

Hykieoduie u snexrpoduie. [Ipasuno Mapkosuukosa. [IpaBuiio 3aiiuena

3.5

Ankanbl. XMMHUYECKUE CBOMCTBA AJKAHOB: TaJOT€HUPOBAHUE, AETUAPUPOBAHUE,
TEPMUYECKOE pPa3lIOKCHHE, KPEKHMHI, Hu3oMepusaunus, ropenue. Ilomydenue
ankaHoB. llukmoankanel. Crneuuduka CBOMCTB NHMKIOATKAHOB C  MAaJbIM

pasmepoM nukiia. Peakiuu nprcoeIMHeHns U paauKalbHOTO 3aMEIICHUS

3.6

AnkeHbpl. XMMHYECKHE CBOWMCTBA: PEaKkIMM MPUCOEIUHEHHUS (rajJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOralOT€HUPOBAHUE, TUApPATALlUs), TOPEHUsl, OKUCICHUS U
nouMepu3anuu. [IpoMbIIuIeHHBIE W JTA0OPATOPHBIE CIIOCOOBI  MOTyYSHHS

AJIKCHOB

3.7

AnkaaueHbl. XHWMHYECKHE CBOWCTBA aJKaJUEHOB: PEAKUUH MNPHUCOECIUHEHHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. Ilomyuenue




aJIKaJUEeHOB

3.8

Anxusabl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHUS (TaJOreHUPOBAHHE,
TUAPUPOBAHUE, TUApPATAINS, THIPOTaJIOTeHUPOBAHHE) KaK CIOCO0 TOJYYCHHS
MOJMMEPOB W JPYTHX IMOJE3HBIX MNPOAYKTOB. Peakumu 3amemeHus. ['openue
aleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHHU JIJI CBAPKU U PE3KU

MCTAJIIIOB. HpI/IMeHeHI/Ie aliCTHUJICHA

39

Apenbl. XuUMHYECKHE CBOMCTBa O€H305a: peakUUd DIEKTPOPHILHOTO
3aMellleHusl, NpUcoeNuHeHus (TUIpUpPOBaHME, TraloreHupoanue). Peakuus
ropenusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Tonyona. [lomydenue OeHzona.
Oco0OeHHOCTH XHMHYECKUX CBOWCTB cTHupona. [lomuMepusanus CTHpOIA.

CnocoObl NOJIYYCHHUA U TPUMCHCHUC apOMATUYCCKUX YTIJICBOJOPOJ0B

3.10

Cnouptel. [lpenenbHble  OJHOATOMHBIE CHUPThL. XHUMHUYECKHE CBOWCTBA:
B3aMMOJICHCTBUE C HAaTPUEM KaK CHOCOO  YCTAHOBJICHUS  HAIWYHS
TUAPOKCOTPYIIBI, €  TajoreHOBOAOPOJAMH  KaK  CIOCOO  TMONy4eHUS
pacTBOPUTENEHN, BHYTPU- U MEKMOJIEKYISIpHAs Aeruaparanus. Peakuus ropeHus.
[lonydyenue »sTaHONA: peakuuss OpPOKEHUS TIIIOKO3BI, THUIpATalds OSTUIICHA.
DTUJICHTJIMKOJIb U TIULEPUH KaK MPEACTABUTENM MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHona (peakuuu ¢ HAaTpUeM, THAPOKCUAOM

HaTpus, Opomom). [lonyuenue penomna

3.12

AJIBJIGFI/I)II)I. XUMHU4YeCcCKHe CBOMCTBA NpEACIIbHBIX aJIBACTHIOB: TUAPHUPOBAHUC,
Ka4eCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpymmy (peakmusi «cepeOpsHOTo
3epkana», B3aumoeicTeue ¢ ruapokcuaom menu (II). Iomydenue mpeaeabHbIX
anbJIeTUJIOB: OKUCJCHHE CIUPTOB, THApaTalis aleTWIeHa. AIETOH Kak

IpeaAcCTaBUTCIIb KCTOHOB. OcobeHHOCTH pC€aKI OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCJOThIl. XHUMHYECKHE CBOMCTBA NpCACIIbHBIX OAHOOCHOBHBIX
Kap60HOBBIX kuciaoT. OCOOEHHOCTH XUMHUYECKHX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.
HonyquI/Ie IpCACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHMCIICHHC
AJIKAHOB, AJIKCHOB, INCPBUYHBIX CIHUPTOB, AJIbIACTHUIOB. Bricmme MMpCACIIbHBIC U

HCTIPCACJIbHBIC Kap60HOBBIe KHCJIOTBI

3.14

Cnoxsble >pupsl u xkupbl. CrocoObl TMOMYYEHUS CIOXKHBIX 3(PUPOB.
OOpatuMocTh peakuuu HTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QHUPOB B
NUIIEBOM M map(roMepHOH MPOMBIIUICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
THJIPUPOBAaHUE, OKHCIECHWE. [HMIponM3, WM OMBUICHHE, >KUPOB KaK CII0CO0
MPOMBIIIICHHOTO TOJIYYEeHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMHYECKHE CBOMCTBA TJIIOKO3BI: peaknuun C y4aCTUEM CIHHUPTOBBIX U




aNbJIETUIHON TPYII U MOJIOYHOKHCToe OposkeHue. IlpuMeHeHue ritoko3sl, €€
3HAYEHUE B JKU3HEIEATEIBHOCTH OopraHusMa. Jucaxapuasl: caxaposa, MajabTo3a.
BoccranaBnuBamomuye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHEe MaKpOMOJIEKYJ
Kpaxmala, TJIMKOreHa M IeJUTo03bl. (Pu3nyeckue CBOWCTBA Kpaxmaia U
LEJUTI0I03bl. XUMHUYECKHE CBOWCTBA KpaxMmala: THUIpOJU3, KaueCTBEHHas
peakius ¢ MoJoM. XHMHUYECKHE CBOMCTBA LIEIUIIONO3bI: THAPOJIN3, MOTYyYECHUE
a¢upoB 1emnono3el. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aIeTaTHBIN MIEK)

3.16

AMUHBI. AMHMHBI KaK OpraHU4e€CKHUE OCHOBAHUS: PEAKIUHU C BOJOH, KUCIOTaMH,
peakiusi TOpeHHs. AHWIMH Kak NpeACTaBUTENb apOMaTHYECKUX aMHMHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHUCJIOTaMU, OPOMHOMU
BOJIOM, okucieHue. [lonydeHue aMMHOB AJKWIMPOBAaHMEM aMMHaKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

3.18

3.19

AMUHOKUCIIOTBI M O€NKH. AMHWHOKHUCIOTBI Kak aM(OTEpHBIC OpraHUYeCKHe
coenuHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYecKue
CBOICTBa O€JKOB: TMAPOIIN3, JeHATypalls, KayeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKn

CTpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWCTB TMOJHMEPOB OT
cTpoeHUs: MosieKyld. OCHOBHBIE CIOCOOBI TOJYyYEHUS BBICOKOMOJEKYIISPHBIX
COCJIMHEHUI: peaklUy MOJMMEepU3alMi U MoJIuKoHJeHcanuu. Knaccudukanus

BOJIOKOH

I/II[GHTI/I(l)I/IKaHI/IH OpraHn4YCCKUux COG,Z[I/IHeHI/Iﬁ. Pemenne OKCIICPUMCHTAJIbHBIX

3aJlav Ha PacCIiO3HABAHHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTndeckas cBsI3b MEXKYy KJIaCCaMU OPraHU4ECKUX COECIUHEHUN

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >Ku3HH. [IpaBuna Oe3omacHOM pabOTHl C €KUM,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMUA, CPEACTBAMUA OBITOBOM XMMUHU

4.2

XUMUS U 310pOBbE. XUMHS B MEAUIMHE. XUMUS U CEJIbCKOE X035 UCTBO. XUMHS B
MIPOMBIIIJIEHHOCTA. XUMHSI UM SHEPreTHKa: NMPUPOIHBIA W TOMYTHBIH HeTIHON
ra3pl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HedTH U €€ epepaboTka (MPUPOTHBIE

WCTOYHUKH YTIIEBOJOPOIOB)

4.3

XuMusi ¥ 9KoJOrusi. XUMHUUYECKOE 3arps3HEHHE OKPYKAIoIIeH cpeabl U ero
nocnencteus. Oxpana rugpocepsl, mouBbl, atMocdepbl, Giaopsl U GayHbl OT
XUMHUYECKOoro 3arpsisHeHus. [IpoOiema OTXOAOB U MOOOYHBIX MPOJTYKTOB.

AJ'ILTCpHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

OOmue mpencTaBiIeHUs] O MPOMBIIIICHHBIX CIIOCO0aX TONYyYCHUS XHUMHYCECKUX




BEILIECTB (Ha IpHUMepe MPOU3BOJACTBA aMMHaKa, CEpHOM KHCIOTHI). UYEpHas u
userHas  Merautyprus.  CTekiio M CWIMKAaTHas  IPOMBIIUIEHHOCTb.

[IpombiienHast ~ opranudeckass — xumus.  CpIpb€ 11 OpraHu4ecKou

MIPOMBILIEHHOCTH
5 Turbl pacyETHBIX 3a1a4
5.1 Pacuétsl Macchl BeiecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
| BelecTBa, Macce WK 00BEMY OJHOTO W3 Y4aCTBYIOIIMX B PEAKIHH BEIIECTB
5.2 Pacuérsl TemoBoro 3¢dexra peakuuu
53 PacuéTbl 00BEMHBIX OTHOILIECHHUH ra30B IPU XUMHUYECKUX PEAKIUIX
54 Pacuérter macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CITH
' OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)
55 Pacuétsl MmaccoBoit min 00BEMHOM JOIU BBIXOJA MPOAYKTA PEAKIIMU OT
" | TCOPETHYECKH BO3MOKHOTO
Pacuétsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH
5.6 | 0/IHO W3 BEWIECTB JIaHO B BHJE PaCTBOPA C ONPEIEIEHHON MacCOBOM o€
PacTBOPEHHOTO BEWIECTBA
57 PacuéTsl ¢ Hcnonb30BaHUEM MOHATHI «MaccoBast JOJs», «MOJISIpHAS
| KOHIIGHTPAIUA», «PACTBOPUMOCTE
Haxoxnenue MonekynsapHoi popMysibl OpraHMuECKOro BEUIECTBA M0 €ro
5.8 | JIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHMX B €r0 COCTaB, WIIH 110

MPOJYKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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