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HHOACHUTEJBHAA 3AIIUCKA

[IpumepHas paboyast mporpamMma Mo XUMHH JUIsl 00y4arOUIMXCsl C 3a/epKKoil ncuxudeckoro passutus (nanee — 3IIP) Ha ypoBHe
OCHOBHOTO 00I1Iero 00pa3oBaHMsI COCTaBlieHAa B COOTBETCTBHHM ¢  DemepadbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
ocHOBHOTO 00mero oopazopanus (IIpukas Munnpocsemenust Poccuu ot 31.05.2021 1. Ne 287, 3apeructpupoBad MUHHCTEPCTBOM IOCTHIIHH
Poccuiickoit ®eneparuu  05.07.2021 1., per. Homep 64101) (manee— OI'OC OOO), IlpumepHON ananTUPOBAHHOW OCHOBHOM
o0pa3oBarenbHON MPOTrPaMMON OCHOBHOTO 00IIEro oOpa3oBaHHs OOYYArOIIMXCS C 3aJIEPKKOM mcuxudeckoro passutus (nanee — [TAOOIT
OO0OOQ 3IIP), IIpumepHoii pabodyeit mporpaMMbl yaeOHOTO TpenMera «XuMus» (0a30BbId ypoBeHB), [IpumMepHO mporpaMMoi BOCIUTAHUS
00y4aroIMXCs MPH TONYYeHUH OCHOBHOTO OO0IEro oOpa3oBaHHWs, C YUETOM pACHpeAeiCHHBIX IO KjaccaM IPOBEpSEMbIX TpeOOBaHUN K
pe3ynbraTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0OOmIero o00pa3oBaHUS M DJIIEMEHTOB CONEpKaHUs,
MPEJCTABICHHBIX B YHUBEPCAILHOM Komu(ukarope 1O XuMmuH, KOHIENIMU TpernofaBaHus y4eOHOTro mnpenaMera «XUMHS», B
o0Opa3oBarenbHbIX opranusanusax PO, peanusyronmx oCHOBHbBIE 00111€00pa30BaTeIbHbIEe IPOIPAMMBL.

OO0mas xapakTepuCcTHKA y4e0HOr0 nmpeaMera « XuMushH»

Y4aeOHbIi mpeMeT «XUMUS» BXOIHUT B MPEIMETHYIO 00s1acTh «EcTecTBeHHOHAy4YHbBIE TPEAMEThI». B cucTtemMe ecTecCTBeHHOHAayYHOTO
o0pa3oBaHus XUMHs KaK y4yeOHBIN MpelMeT 3aHMMaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOABI, (HOPMUPOBAHMM HAYYHOW KapTHUHBI
MUpa, CO3JJaHINH OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOIMMBIX JUIs MOBCETHEBHOM )KM3HU, HABBIKOB 3JI0POBOTO U OE30MacHOTO ISl YeJIOBEeKa
U OKpYXKarolleil ero cpebl 00pasa )KU3HM, a TAKXKE B BOCIIUTAHUH SKOJIOTUYECKOM KYJIbTYpHI.

VYcnemHocT U3y4yeHUs] XUMUU CBSI3aHA C OBJIQJICHMEM XUMHYECKHM SI3BIKOM, COONIOJCHHMEM MpaBHJl 0€30MacHON paboThl NpuU
BBIIIOJIHEHUHM XUMHUYECKOI0 DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHCIIEHHBIX CBSA3€H XUMUU C APYTHUMH IPEIMETaMHU MIKOJIBHOTO Kypca.

[IporpamMMa BkitO4aeT B ceOs OCHOBBI HEOPraHWYECKOW M OpraHuyeckoil xumuu. ['TaBHOM ujeeil mporpammsl sSIBJISETCS CO3/IaHUE
6a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUI MO XUMHM, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOYHAIOIIMXCS U HUX OCOOBIM
00pa30BaTebHBIM TOTPEOHOCTSIM.

B coxepxkaHuu gaHHOroO Kypca MpEeICTaBIE€HbI OCHOBOIIOJIArarolue XUMUUECKUE TEOPETUUECKUE 3HAHUS, BKIIIOYAIOIINE U3y4YEHUE
coCTaBa M CTPOEHHUs BEIECTB, 3aBUCHMOCTM HMX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, HCCIEAOBAHUE
3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLECHUN U ITyTEH YIIPABICHUS UMHU B LIEIAX NIOJYYECHHs BEIIECTB U MATEPHUAIIOB.

TeopeTnyeckyro OCHOBY M3YyUEHHSI HEOPIraHUYECKOW XMMHUHU COCTABIISIET aTOMHO-MOJIEKYJISIpHOE yueHue, [lepuoanueckuit 3akon . 1.
MeHieneeBa ¢ KpaTKMMU CBEACHUSAMU O CTPOEHUU aTOMA, BUIAX XUMMUYECKOH CBS3H, 3aKOHOMEPHOCTSX ITPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yuenunm kypca 3Ha4MTeNbHAas POJIb OTBOJUTCS XUMHYECKOMY SKCHEPUMEHTY: MPOBEICHHUIO MPAKTUYECKUX M JIaOOopaTOPHBIX
paboT, OMHMCAHUIO PE3yIbTATOB YUEHHUECKOTO OHKCIEPUMEHTa, COONIIOJICHHIO HOPM U MpaBHJ 0Oe30macHOi paboThl B XUMHUYECKOM
mabopaTopuH.

Peanuzanus naHHOM mporpammbl B mpolecce oOy4deHHs MM03BOIMT oOywaromuMmcs ¢ 3[IP ycBouTh KIlO4YEeBbIE XHMHUYECKHE
KOMITETEHIINM U ITOHATH POJIb U 3HAYEHHWE XUMHHU CPEIM IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumun criocoOCTBYET (POPMHUPOBAHUIO y OOYUYAIOIIUXCS HAYYHOTO MHUPOBO33PCHHsSI, OCBOCHUIO OOIICHAYYHBIX METOJIOB
(HaOnrofieHue, U3MEpeHue, SKCIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOTO0 MPUMEHEHHs] HAy4YHBIX 3HAHUM, OCHOBAHHOIO Ha



MEXIPEAMETHBIX CBs3sX ¢ mpeameramu «Oxpyxkaronuii mupy, «®dusukan, «buonorusy», «l'eorpadus», «Maremarukay U (GopmMupyer
KOMIIETSHITHH, HEOOXOIUMBIE JIJIsl IPOJAOKEHUS 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

N3ydyenne xuMuu crnocoOCTByeT pa3BuTuio y oOydaromuxcs c 3[IP mpocrpancTBeHHOro BoOOpaXkeHHs, (GYHKIHOHATHHON
TPaMOTHOCTH, YMEHUSI BOCIIPHHUMATh U KPUTHUECKH aHATU3UPOBATH WH(GOPMAITUIO, TIPECTABICHHYIO B Pa3IMYHbIX (popMax. 3HAYUMOCTH
npeaMeTa A pa3BUTHS JKU3HEHHOM KomneTeHuuu ooOywaroumuxcs ¢ 3[IP 3aknmrouaeTcss B yCBOGHUM OCHOBBI XHMHUYECKUX 3HAHMIA,
HEOOXOJUMBIX JJISi TTOBCEHEBHOM KM3HM; HABBIKOB 37J0POBOTO M 0€30IAaCHOTO JJIs YeJIOBEKa M OKPYXKAroIlel ero cpeasl oOpas3a >KHU3HH;
(bOopMUPOBAHUU IKOJIOTUYECKOUN KYIbTYPBHI.

[IporpamMma oTpakaeT cojaepkaHue OOydeHUs TMpeaMery «XHMHsS» C Y4eTOM OCOOBIX O0O0pa30BaTENbHBIX MOTPEOHOCTEMH
obyuarontuxcs ¢ 3I1P. OBnagenne yaeOHBIM MPEAMETOM «XHUMHUS» MPEICTABIISIECT ONPEACIICHHYIO TPYAHOCTD 1jist oOyuatomuxcs ¢ 3I1P. Do
CBS3aHO C OCOOCHHOCTSMH MBICIIUTCIILHOW JIEATSIBHOCTH, TEPUOJAUYCCKUMHU KOJCOAHUSIMU BHHMAHHS, MaJbiM OOBEMOM IMaMSTH,
HEJ0CTAaTOYHOCTHIO 00IIEro 3anaca 3HaHUi, MOHMKEHHBIM IT03HAaBAaTEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

JUts Ipeo1oNieHusT TPYTHOCTEH B M3YUCHHH Y4eOHOTO mpeamera «XuMus» HeoOXoauMa aianTtanus o0bemMa u Xapakrepa yueOHOTo
MaTepuana K IO3HABaTEIbHBIM BO3MOXKHOCTSM JaHHOW KaTeropuu OOYdYalolUXCs, Y4€T UX OCOOCHHOCTEH pa3BUTHS: UCHOJIb30BaHUE
AJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBSI3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOoro MaTepurara.

[Ipu u3yyeHnn XMMUU HEOOXOAMMO OCYILECTBIATH B3aUMO/ICHCTBHE HA MOJIMCEHCOPHON OCHOBE.

Teopernueckuii Marepuan peKOMEHIYETCS U3y4aTh B MPOIECCE MPAKTUUYECKON NeATeNTbHOCTH. BO3MOXKHO BBIZICIICHUE OTACIBHBIX
YPOKOB Ha pPEIlEHUE 3a/lay B CBA3M CO CIOXKHOCTBIO aHajim3a Tekcra oOywarommumucs ¢ 3[IP. Opranndyeckoe €IMHCTBO MPAKTUYECKOW U
MBICJIUTEIIEHON JIEATENIbHOCTH OOYyYalolIMXCs Ha YpPOKaX XWMHUHU CIHOCOOCTBYET IPOYHOMY W OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX
XUMHUYECKHUX 3HaHUU U yMeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMUU YIENSIEeTCS U3YyYEHHIO «CKBO3HBIX» MOHATUI M (HOPMUPOBAHUIO
HaBbIKA CTPYKTYPUPOBAHHUS MaTepuaa.

Henun u 3aga4n u3yvyeHus: yaeOHoro npeamera «XuMus»

Obwue yenu w3ydeHus ydeOHOro mpenmera «XuMHsA» IpenacTaBieHbl B IIpumepHoil paGoueilt mporpaMme OCHOBHOTO OOLIETo
oOpazoBanus. OHM aKTyaJU3WPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOIO OOIIEr0 OOpa30BaHUs, HANPaBICHHOCTH
o0y4yeHMsI Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POpMUpOBaHUE €€ MHTEJIEKTa U oOlIel KyabTypbl. OO0ydueHHe YMEHHIO YYUThCS U
MPOJOJKATh CBOE 00pa30oBaHHE CAaMOCTOSATEIBHO B HACTOSIIIIEE BPEMsI SIBJISIETCS] OJJTHOM M3 BaKHEUIINX (PYHKUUN y4eOHBIX MPEAMETOB, B TOM
qucie U «XUMUM».

Hna oOyuaromuxcst ¢ 3[IP, Tak ke, Kak W A HOPMATHBHO pPa3BUBAIOLIUXCS CBEPCTHUKOB, OCBAMBAIOIIMX OCHOBHYIO
00pa3oBaTeNbHYI0 IPOrpaMMy, JOMUHUPYIOIEE 3HAUeHHE TPUOOPETAIOT TaKHe yenu, Kak:

. dbopMupOBaHUE WHTEIJIEKTYadbHO Pa3BUTOM JMYHOCTH, TOTOBOM K COTPYAHHMYECTBY, CAMOCTOSTEIILHOMY IMPHUHATHIO PEIICHUH,

CIOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

. HaITPaBJICHHOCTH 06y11eH1/151 Ha CHUCTEMATHYECCKOC npno6meHHe yJamuxcs K CaMOCTOSITEIIbHON TO3HABATEIHHOMN JACATCIIBHOCTH,

HAy4HbBIM M MPAKTUYECKUM METO/IaM MO3HAHUS, OPMHUPYIOIIKM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

- o0ecriedeHre yCiIOBUHM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIONMMHUCS OMbITa pPa3HOOOpa3HOW IESITEeIbHOCTH, MO3HAHUSA U

CaMOIIO3HAHUS, KIIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOLIMX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIMYHBIX BUOB

ACATCIIbHOCTU,



. dbopMupoBaHue yMEeHUN OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIEro MUPa Ha OCHOBAaHUM 3HAHUH U OMbITA, MOJTYYCHHBIX MPU
M3YYCHUU XUMUH;

. dbopmupoBanue y oOy4arouIuxcsi T'yMaHUCTHUECKUX OTHOILICHHM, MOHUMAaHHUS HEHHOCTH XMMHUYECKUX 3HAHUU Ui BBIPAOOTKU
JKOJIOTUYECKHU IIeTIECO00Pa3HOr0 IMOBEACHHUS B OBITY M TPYIOBOW ICATEIHOCTH B IEISIX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY’Karolen MPUPOAHOUN CPelIbl;

. pa3sBUTHE MOTUBAIMU K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
[IEHHOCTE, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(HIIS U HAPABICHHOCTH JTaTbHEHIIEro O0yIeHHUS.

Kypc HampaBrneH Ha pelieHHe CIEIYIOIIUX 3a0a4, OO0ECIEeYUBAIOLUIUX pEaJu3alui0 JIMYHOCTHO-OPHUEHTUPOBAHHOTO H
JeSITeIbHOCTHOTO MOAX0/0B K 00yueHnio xumuu ooydaromuxcs ¢ 3[1P Ha ypoBHe 0CHOBHOTO 0011ero 00pa3oBaHUs:

. q)OpMI/IpOBaHI/IC IEpBOHAYAJIbHBIX CHCTCMATHU3HWPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ O BCHICCTBAX, HX IPCBpPALICHUAX M IMPAKTHYCCKOM
IMPUMCHCHUM; OBJIAJICHUC MMOHATUNMHBEIM armnaparomM U CUMBOJIMYCCKHUM SA3BIKOM XUMUU,
. 0CO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HAYKH Kak obnactu COBPEMCHHOI'0 C€CTCCTBO3HAHHA, XUMHUUCCKHX

MIPEBPALICHUI HEOPraHMYECKUX U OPraHUYECKUX BEIECTB KaK OCHOBbI MHOTUX SIBJICHUH KMBOW U HEKUBOM NMPUPOJBI; YIIIyOJIeHUE
IIPEJICTABICHUN O MaTEpUaIbHOM €IMHCTBE MUDPA;

" OBJIaJICHUE OCHOBAaMHU XHMMHMYECKOM TIpaMOTHOCTU: CIIOCOOHOCTHIO AaHAJIU3UPOBATh U OOBEKTUBHO OLIEHUBATh >KU3HEHHbIE
CUTYyalluH, CBA3aHHBIE C XUMHEH, HaBbIKaMU O0€30MAaCHOrO OOpalleHUsl C BELIECTBAMH, MCIIOIb3yEMBbIMU B IOBCEAHEBHOM XKU3HU,
YMEHHMEM aHAJIM3UPOBATh U IUIAHMPOBATh SKOJOTMYECKU O€30I11aCHOE MOBEACHME B LIEJAX COXPAHEHUS 3J0POBbSI U OKpYXKaroUlei
CpEbI;

. (dopMHpOBaHHE YMEHHUI yCTaHaBIMBaTh CBSI3M MEXIY peajlbHO HAOIIOJaeMbIMM XHMHYECKHMMHU SIBICHUSIMH M MpPOIECCaMH,
MIPOUCXOJAIIMMHI B MUKPOMHpPE, OOBACHATh MPUUMHBI MHOTOOOpa3Hsl BELIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaKXK€e 3aBUCUMOCTb IIPUMEHEHHS BELIECTB OT UX CBOMCTB;

. NPUOOPETEHUE OIBITA HCIOJB30BAaHUS PA3JIMYHBIX METOJOB M3YYEHHsI BEILECTB, HAOMIONEHUS 3a MX MPEBPALICHUSIMH IPH
MIPOBEIEHUH HECIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB € UCIIOJIb30BaHUEM JIAOOPATOPHOTO 000pyI0BaHUS U PUOOPOB;
. (dbopMupoBaHuE MPEICTABICHUN O 3HAUEHUN XUMHUYECKON HayKH U PELIEHUU COBPEMEHHBIX HKOJIOTMUECKUX MPOOIEeM, B TOM UUCIIE

B IPCAOTBPAIICHUU TCXHOTCHHBIX U 9KOJIOTUYCCKUX KaTaCTpoq).

OcobennocTu 0T0OOpa M aJanNTalMK Y4eOHOT0 MaTepHaJia N0 XUMHH

OOyuenune yueOHOMY TIpEeAMETY «XUMHs» HEOOXOIMMO CTPOUTH Ha CO3/IaHUM ONTHMAJIBHBIX YCIOBHUH JJISI YCBOCHHUS MMPOTPAMMHOTO
matepuaina ooyqarouumucs ¢ 3[1P. bonbnioe BHUMaHuE T0KHO OBITH YAETIEHO 0TOOPY y4eOHOro MaTepualia B COOTBETCTBUH C MIPUHIUIIOM
JOCTYITHOCTH TIPH COXpaHeHHWH o0mero 06a3oBoro ypoBHA. OH JOMKEH TO COACPKAHWUIO W 00beMy OBITh aJaNTHPOBAHHBIM IS
oOyuatomuxcsi ¢ 3[1P B cooTBeTcTBUM € MX OCOOBIMU 0Opa3oBaTeabHBIMU MOTpeOHOCTSIMH. CrenyeTr oO0JeryuTh OBJIAJIEHUE MaTepHaIoM
oOyyatomumucst ¢ 3[IP mocpeacTBoM ero JeTaabHOrO OOBSCHEHHMS C CHUCTEMAaTHYECKUM IOBTOPOM, MHOTOKPATHOW TPEHHPOBKOH B
MPUMEHEHUN 3HaHUH C MCIIOJIb30BAaHUEM MIPHUEMOB aITOPUTMHU3ALINN U BU3YaAJIbHBIX OMOP, 00Y4eHUsI CTPYKTYPUPOBAHHUIO MaTepuaa.

Bonbioe 3HaueHWe A MOJHOLIEHHOTO YCBOGHHUS Y4EeOHOTO MaTepuana HMMEeT OIopa Ha MEXIIPEIMETHBIE CBSI3U BOIIPOCOB,
U3y4aeMbIX B JAHHOM Kypce, C TAKUMH y4eOHBIMH IpeaMeTaMu Kak «I eorpadus», «Pusukay, «buonorusy. [1o3Bomnsas paccMaTpuBaTh OAUH



U TOT K€ y4eOHBIM MaTepuall ¢ Pa3HbIX TOUEK 3PEHUS, MEKIIPEIMETHBIE CBA3H CIIOCOOCTBYIOT €r0 JIy4lIEMY OCMBICIEHHIO, O0JIee IPOUHOMY
3aKPEIUICHUIO ITOJIY4CHHBIX 3HAHUM U MPAKTUYECKUX YMEHHUM.

IIpu moAroToBKe K ypokam y4HUTENb J0JDKEH MPEAyCMOTPeTh (OPMHUPOBAHKE y 00YUAIOIUXCS YMEHUN aHAJIN3UPOBATh, CPAaBHUBATD,
000011aTh U3y4aeMblii MaTepUall, MJIAHUPOBATH MPEACTOSIIYIO PadOTy, OCYLIECTBISATh CAMOKOHTPOIb. HE00X01MMO OCTOSIHHO CIEINTh 32
IPaBUIBHOCTBIO peueBoro opopmiIeHHs Bbicka3blBaHui oOydatonuxcs ¢ 311P.

B cBsa3u ¢ OCOOCHHOCTSIMH TOBEACHUS M JeATeNbHOCTH oOydatonmxcsi ¢ 3IIP (pacTOpMOXEHHOCTb, HEOPraHW30BAHHOCTBH)
HEO0XO/UM CTPOKAUIINN KOHTPOJb COONIONEHHs MPaBUJI TEXHUKH O€30MacCHOCTU IPU MPOBEACHUU J1a0OPATOPHBIX PabOT B XUMHUYECKOM
KaOuHeTe.

IIpumepHbie BUABI AesiTeabHOCTH oOyyawmuxcs ¢ 3IIP, o0ycioBiaeHHbIe 0cO0BIMH 00pPa30BaTeJbHBIMH MOTPEOHOCTAMHU U
o0ecreynBaloIIMe 0CMBICJIEHHOE OCBOCHHE COAePKAHUM 00Pa30BaHMS 1O MpeaMeTy «XHUMMD)

Conepxxanue BUAOB JesTenbHOCTH oOywaromuxcsa c¢ 3[IP Ha ypokax XuMuu ompezaensercs MX OcOObIMH 00pa30BaTeIbHBIMU
norpedHocTsMH. [Tomumo mmpoko ucnonb3yembix B OOIT OO0 obmux it Bcex 00ydaromuXxcsi BUIOB ACATEIBHOCTH CIIEAyeT YCHUIIUTh
BUJBI JIEATEIILHOCTH, CHElU(pUUHbIe A JaHHOM KaTeropuu OOydaromMXcs, [UIs 00eCHedeHUs] OCMBICIEHHOTO OCBOEHMS COJEpKaHMs
0o0pa3oBaHMs 1O MPEIMETY: YCHUICHHUE MPEIMETHO-TIPAKTUYECKON JIEATENIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CUCTEM; YepEOBaHUE BUJIOB
NeSITeIbHOCTH, 3aJCHCTBYIOLIMX Ppa3IM4YHblE CEHCOPHBIE CHUCTEMbI; OCBOEHHME MaTepHuaja ¢ ONOpPOM Ha alrOpUTM; <«IIOLIAroBOCTh» B
U3y4eHUH MaTepuaa; UCIOJIb30BaHNE JOMOTHUTEIBHON BU3YaIbHOM OMOPHI (ITaHbI, 00pa3Ibl, CXEMBbI, IIA0JIOHBI, OTOpHBIE Ta0IHIb!). [t
pasBuTHs y oOywaromuxca ¢ 3[IP ymeHus penatb BbIBOABI, (OPMHPOBAHMS I'PAMOTHOTO pPEYEBOIO BBICKAa3bIBaHUS HEOOXOIUMO
UCIIOJIb30BaTh OMOpHBIE cioBa U Kiuiie. Oco0oe BHUMaHHE CleAyeT YJENIUTh OOYYEHHIO CTPYKTYPHUPOBAHUIO MaTepuaja: COCTaBJICHHE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJeHUE TaOJMll, COCTaBlE€HUE KiIacCU(UKAUMK C OOO3HAYEHHBIMH OCHOBAaHHMSIMH JUIA
KJIaCCU(UKALMU U HATIOJIHEHNUE UX IPUMEPAMU U JIp.

IIpumepHas TemaTuueckas U TepMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOIT OOO0.

g oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIMU SIBIISIIOTCA NMPUEMbI pabOThl € JIEKCUYECKUM MaTepuanoM 1o npeamerty. [IpoBoautes
crienManbHas paboTa Mo BBEJICHUIO B aKTUBHBIN CIIOBaph 00y4arOIIUXCsl COOTBETCTBYIOLIEH TEPMUHOJIOTUH. V3ydaeMble TEPMUHBI BBOJATCS
Ha MOJMCEHCOPHON OCHOBE, 00s13aTeNIbHA BU3YyalbHAas MOJAEPAKKA, AITOPUTMBI pabOThI C OIIPEIEICHUEM, OTIOPHBIE CXEMBI JUIs aKTyalu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 0OOIIero oOpa3oBaHUs y4eOHBIN
npeaMer «XUuMUs BXOAUT B IpeAMETHYI0 001acTh «EcTecTBEeHHOHAYUHbIE TPEIMETBI U ABIISETCS 0043aTENbHBIM I NU3yUEHHUS.

VY4eOHbIM MJIaHOM Ha €€ u3y4yeHue oTBeAeHO 136 yueOHBIX 4acoB — IO 2 4 B HEZEINI0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxanue yuyeOHOro mpeamera «XuMHs», npenacraBieHHoe B Ilpumepnoit paboueit nmporpamme, cootBercTByer ®I'OC OOO,
pa3zpabotano ¢ yueroMm [IpumepHON OCHOBHOW 00pa3oBaTEIHHOW MPOTPAaMMBI OCHOBHOTO OOIIETO OOpa3oBaHUS MO YYCOHOMY MPEIMETY
«Xumusy», cooTBeTcTByeT IlpuMepHOI ananTHPOBaHHOM OCHOBHOM 00pa30BaTENbHOM MPOrpaMMe OCHOBHOTO 00Imero oobpa3oBaHuUs
00y4aroImuxcs ¢ 3aAep>KKOH ICUXUUYECKOTO PA3BUTH.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
8 KJIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHUS

Ipenmer xumun. Pons xumuu 6 scusuu uenosexa'. Tena u BemectBa. DHU3HUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BemecTB. Xumus 6 cucmeme uayk. HYuctele BemiectBa M cMecH. CriocoObl pasneneHust cmeceid. IlpaBuma Oe3omacHOro oOpaiueHus c
BEIIECTBAMHU U JIAOOPATOPHBIM 000pyA0BaHUEM. [lonsamue 0 Memooax no3HaAHUsL 8 XUMUU.

ATOMBI 1 MOJIEKYJIB. XMMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKHUX 1eMEeHTOB. OTHOCUTENBbHAsA aToMHas Macca. [IpocTeie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckas Gopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH nocmosHcmea cocmaea eeujecms. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COEIMHEHHH.

@u3nuecKue U XUMUYECKHE SIBICHUA. XUMHUUYECKas peakuus. [Ipu3Haky XMMHYECKUX peakuui. YPaBHEHUsS XMMHYECKUX PEAKLUH.
3aKoH coxpaHeHus: Macchl BeulecTB. Kitaccuukaiyss XUuMUYECKUX peakiuil (COeIMHEHNs, pa3iokKeHus, 3aMeLeHNs, OOMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCYIOH, ¢ TpaBmiaMu paboThl B JabopaTopuu U nmpuéMamMu OOpaIieHus ¢
J1a00paTOPHBIM 000PYI0BaHUEM; N3YUEHHE U ONUcaHue (HU3NUECKUX CBOMCTB 00pa3ll0B HEOPraHWYECKUX BEIIECTB; HAOIIOeHNEe (PU3NUECKUX
(mnaBeHUE BOCKA, TasHUE JIbJlA, PACTUPAHUE caxapa B CTYIKE, KUTIEHWE U KOHJICHCALUs BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAIMBAHUE
MEJTHOM IPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOM) SBJICHUH, HAOII0A€HUE U ONMCAHUE MPU3HAKOB MPOTEKAaHHUsS XUMUYECKUX peakLuil
(pa3nokeHue caxapa, B3aUMOJEHMCTBHE CEpHOW KHUCIOTHI C XJopuaoMm Oapusi, pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuw,
B3aUMOjIelicTBUE jkene3a ¢ pactBopoM comu Meau(ll));u3ydenue crnocoOoB paszzieneHus cMeceid (C MOMOILBIO MarHurta, (pUIbTpOBaHHUE,
BbINTapUBaHUE, TUCTUUIALUSA, XpoMarorpadus), MpoBeeHne OYUCTKY OBAPEHHOM COJIM; HAOMIO/IEHUE U OIMCAaHUE PE3yJIbTaTOB MPOBEIECHUS
OIIBITa, WIUTFOCTPUPYIOILETO 3aKOH COXPAHEHUS MAcChl; CO3/IaHUE MOJIeNel MOJIeKYIT (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — anemeHT u mpocTtoe BemecTBo. HaxoxneHue kuciopoza B INPUPOE,
¢duznyeckne 1 XuMHUYECKHe CBOMCTBA. Peakiuy ropeHns mpocThIX U CI0XKHBIX BemiecTB. Croco0bl MOIyYeHHs] KUCI0pOo/ia B J1a0OpaTOpUH U
npomviuienHocmu. Ilpumenenue kuciopona. Ilonstue 06 oxcumax. Kpyroopor kucinopona B npupone. O3on — annromponHas
MOoOugurayus Kuciopooa.

Tennoeou 2¢hghexm xumuueckor peaxyuu, mepmoxumuyecKue ypasHeHus, 3K30- U dHIOTEPMHUUECKHE peakuuu. Tonaugo. yeonv u
MemaH. 3azpsa3HeHue 8030yxa, ycuieHue napHuKo8o2o0 s¢ghgexma, paspyuieHue 030H08020 CJOA.

Bomopon — snemeHT u mpoctoe BemecTBo. HaxokeHne Bomopoaa B mpupoje, Gu3nIecKkne 1 XUMUIECKHe CBOWMCTBA (Ha MpUMepe
B3aMMO/ICICTBUA C HEMETAJUTaMU M OKCUIaMHU METaJIOB), IPUMEHEHUE, cnocobbl nonyuenus. IIoOHATHE 0 KUCIOTaX U COJSX.

KommaectBo BemectBa. Monb. MonsipHast Macca. 3akoH ABorazipo. MoisipHbiii 00bEM ra3zoB. Pacdersl mo Xxumuyeckoi dopmyre.
PacueTsl MaccoBOit 10T XUMUYECKOTO JI€MEHTA B COSTMHEHNH, KOJTMYECTBA BEIIECTBA, MOSIPHON MacChl, MOJISIPHOTO 00beMa razoB. Pacdyérsr
10 XUMUYECKUM YPaBHEHUSIM.

!31ech 1 manee KypcHBOM 0GO3HAUYECHBI TEMBI, H3ydeHHE KOTOPBIX POBOIUTCS B 03HAKOMHUTEILHOM ITaHe. I1elaror caMoCTOSTENBHO ONPEesieT 06beM H3y4aeMoro
Mmarepuarna.



Quzuueckue ceoticmea 600vl. Boma. Ee cocraB, ctpoeHne u Mosekynbl. Booa kax pacmeopumens. PactBopbl. [lonsamue o
HACBIWEHHBIX U HeHACbIeHHbIX pacmeopax. [lonsamue pacmeopumocmu eeujecms 6 6ode. Pacuer MaccoBOI J0NM BEIIECTBA B PacTBOpE
(mpoluieHTHAas KOHIEHTpalusi). MaccoBasi 10yl BEIIeCTBAa B pacTBOpe. XumuuecKkue cC80UCMBA 800bl (PA3NOdNCEHUE, PeaKyuu ¢ Hampuem,
oxkcuoom kanvyus, oxkcuoom cepuvl (\V) peakyuu c memannamu, KUCIOMHLIMU U OCHOBHBIMU OKcudamu). [lonamue o6 ocnosanusx. Ponb
pacmeopos 6 npupooe u 8 dHcusHu yenosexa. Kpyeosopom 600wl 6 npupode. 3arpsi3HeHUE NPUPOAHBIX BoJ. OXpaHa U OYHCTKA MPUPOIAHBIX
BOJI.

Baxwneiiimue kiaccel HeopraHudeckux coeauHeHui. Kiaccudukanuss Heopranuueckux coenuHeHud. OKCHABI:  COCTaB,
kinaccupukaius (KUCIOTHBIC, OCHOBHBIC, am@omephble, Heconeobpaszyiowue - Ha npumepe okcuoa yerepooa (1) u oxcuoa azoma (11)),
Homenknamypa. llonyyeHue u XUMHUYECKHE CBOWCTBAa OKCHUIOB (B3aUMOJICHCTBHME C BOJOW, KHCIOTamH, Menodamu). OcHOBaHUS.
Knaccudukanus ocHOBaHUWI: MENOYM U HEpacTBOPUMBIC OcHOBaHMSA. HoMmeHKmIarypa ocHOBaHMi. DH3WYecKHe U XUMHUYECKHE CBOWCTBA
OCHOBaHUH (B3aMMOJIEHCTBUE C OKCUAMHU HEMETAJNIOB, KUCIOTaMH, COJIAMHU). [lonyuenue ocHo8aHuil.

Kucnorsl: cocraB, kimaccuukanusi, HOMEHKIATypa, (HU3UYECKHE M XUMHUYECKHE CBOICTBa (B3aMMOACWCTBHE C MeETalaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBaHHUSIMH, COJISIMH, Ha MIPUMEPE COJISTHOM M CEpHOU KHCIIOT), cnocodwl nonyyerus. P akTUBHOCTH METaJUIOB
H. H. bekerosa. Conu (cpeanHue): HOMEHKIATypa COJIEH, cnocodwbl noyyeHus, B3auMOJICHCTBHUE COJIEH ¢ MEeTalllIaMH, KUCIIOTaMU, IIeJI0YaMu
U COJISIMU, IPUMEHEHHE.

[TonsTHe 00 aMpOTEPHBIX THAPOKCHIAX (HA IPUMEPE IIUHKA U AIIOMUHUS): XUMUYECKUe CEOUCMBA (83aUMo0elicmaue ¢ KUCIOmamu u
wenoyamu, pasiodceHue npu Hazpesanui) u noiyyeHue.

I'enernueckas cBSA3b MEXAY KjlaccaMl HEOpPraHUYECKUX coeuHeHu. ['eHeTnueckue psbl.

XHUMHUYECKUN HKCIIEPUMEHT: KAa4eCTBEHHOE OIPEIECICHHE COJEpKaHUS KHCIOpPOJa B BO3AYyXE; MOJYYEHHE M U3YYEHHE CBOMICTB
KHUCI0pOo/Jia; HaOJI0JeHHE B3aWMOJAEWCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HMKHOBEHMSI M TpEKpallleHuss TropeHus (moxkapa);
O3HAKOMJICHHE ¢ oOpa3llaMu OKCHIOB W ONHCAHHE WX CBOWCTB; MOJY4YEHHE U H3Y4YCHHE CBOWCTB BOOpoJa (ropeHue); HabOIoJaeHHE
0o0pa3l0B BEIIECTB KOJMWYECTBOM | MOJb; HCCIEJOBaHHE OCOOEHHOCTEM pAacTBOPEHUS BELIECTB C PpAa3JIMYHOW pPacTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIel PaCTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBHE BOJIbI C METAJIJIaMU (HATpUEM U
KaJgplueM) (BO3MOYKHO HCIOJBb30BaHUE BHJIEOMATEPUANIOB); ONPEECICHUE PACTBOPOB KHUCIOT W IIEIOYEH C IMOMOIIBI0 HHAWKATOPOB;
HCCIIEIOBaHHE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; HAONIOJCHHE M3MEHEHHS OKPAcCKH WHIMKATOPOB B PacTBOpPax
KUCIIOT U IIeNovel; u3ydeHue Bi3aumopenctBus okcuna Mmeau(ll) ¢ pacTtBopom cepHOM KHCIOTBHL, KHCIOT C METajulaMH, peakiuil
HEWUTpanM3aluy; TOJyYeHHE HEpPacTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO MeETajla JPYrMM M3 pacTBOpa COJIM; pelIeHUe
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHelne kiacchl HEOPraHMYECKUX COSAUHEHUI».

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema

xumuueckux 3iemenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB. XUMUYecKasi CBsA3b. OKUCIANTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu

[lepBbie TOMBITKM KIaCCU(UKAIIMU XHUMHUYECKHX DJIEMEHTOB. [loHsATHE O Tpymmax CXOMHBIX DJEMEHTOB (IIEeTOYHBIC U
HIeJIOYHO3EMENbHBIE METAJUIBI, TAJIOTCHBI, HHEPTHBIC Ta3bl). DiemMenmvl, Komopbvle 00pasyom amgomeprvie OKCUobl U 2UOPOKCUODL.

[lepuonnueckuii 3akoH. Ilepumonnueckas cucrema xumuyeckux odnemeHtoB . . MenaeneeBa. KopoTkonepuogHas wu
onunnonepuoouas dhopmsel [lepuonnueckoit cucrembl xummuueckux dnneMenTos J[. . Menneneesa. [lepuoapt u rpynmnsl. @U3NYECKU CMBICTT



HOPSIKOBOTO HOMEpa, HOMEPOB NEPUOJia U IPYIIIBI HJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. HM3zomonei. DnekTpoHbl. CTpOoE€HHE 3JIEKTPOHHBIX 000JI04EK aTOMOB nepBbIX 20
XUMHYeCcKHX 3yeMeHTOB Ileproauueckoi cucremsl 1. . MenaeneeBa. XapakTepUCTUKAa XMMHUYECKOrO 3JEMEHTa 10 €ro IOJIOKEHHUIO B
Ilepuonnueckoi cucreme /1. 1. Menneneesa.

3axkonomeprHocmu usmeHeHusi CB0UCME INEeMEHMO8 MAlblX Nepuooo8 U 21A6HbIX NOOSPYNN, 6 3ABUCUMOCMU OM  AMOMHO20
(nopsi0xosoz0) nomepa 3nauenue Ilepuoouueckozo 3axona u Ilepuoouueckori cucmemvl XUMUYECKUX INEMEHMO8 Ol PA36UMUL HAVKU U
npakmuku. /[. . Menoenees — yuénuiii u epajrcoaHuH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJIIpHAs U HETIONAPHAs) CBS3b. DIEeKMPOOMPUYAMENbHOCMb AMOMO8 XUMUUECKUX IJIeMEHMO8.
HonHas cBs3b.

Crenenp okucieHusi. OKHCIHUTEIBHO-BOCCTAHOBHUTENbHBIE peakuuu. llpomecchl okucieHuss W BOCCTaHOBIEHUS. OKUCIUTENH |
BOCCTaHOBUTEIIH.

XUMHUECKUH JKCIEPUMEHT: HW3ydeHHE OOpa3loB BENIECTB METAIOB M HEMETAJUIOB; B3aWMOJICHCTBHE THIPOKCHAA LUHKA C
pacTBOpaMH KHUCJIOT U ILeJI0UEH; IPOBEICHHE ONbITOB, MIUTFOCTPUPYIOLIUX HIPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX Peakluii (rOpeHue,
peaKIu pa3aoKeHUs, COCTUHEHUS).

Me:xnpeaMeTHble CBSI3H

Peanuzamust MeXnpenIMeTHBIX CBsi3ed TPH M3YyYEHWHW XHMHHM B 8 KJacce OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BAaHHME KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U MOHITUMN, SBJISIOIINXCS CUCTEMHBIMU /711 OTJENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TIOHSATHUS: HAy4dHbI (akT, TUIOTE3a, TEOpHUs, 3aKOH, AaHalIW3, CHHTE3, KiacCHuUKaIus,
NEPUOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAAMOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUECKHUI 3apsi,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHHUE BEIECTBA, Ta3, PU3NYECKUE BEIMUUHBI, SAUHUIBI U3MEPEHUs, KOCMOC, TJIaHETHI, 3BE3/IbI,
Comnsue.

buonorus: porocunres, neixanue, 6uochepa.

['eorpadus: armocdepa, runpochepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOTIAEMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

B uenom pesymprarel ocBoeHmsi obOywaromumucs ¢ 3IIP ydueOHoro mpemmera «XuMus» JODKHBI COBMAAATh C pe3yJbTaTaMu
puUMepHOU paboueii mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAUMMBIMH SBIISFOTCS:

JJUYHOCTHBIE PE3YJbTATDI:
MOTHUBAIMS K 0OYYCHHIO U TIeJICHANPABICHHON MTO3HABATEILHOMN JCSTEIHHOCTH;



YCTaHOBKA Ha OCMBICJICHHE JINYHOTO OIBITA, HAOOJCHUI 32 XUMUYECKUMH SKCIIEPUMEHTAMU;

OpHEHTAIMsI Ha TpaBWJIa WHAWBUAYAILHOTO M KOJUICKTUBHOTO O€30MacHOr0 TMOBEACHUS IMPH B3aUMOJCHCTBUU C XUMHUYECCKHUMHU
BEIIECTBAMH U COCAMHCHUSIMH,

MPaKTUYECKOe M3ydeHue npodeccuil U Tpyaa pa3IuvIHOrO Poja, B TOM YHUCIIC HAa OCHOBE MPUMEHEHHUS M3y9aeMOro MpPEeIMETHOTO
3HaHMS (Hampumep, J1abOpaHT XUMHYECKOTO aHAJIN3a),

yB)KECHHUE K TPYAY U pe3yIbTaTaM TPYAOBOH JEATEILHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY TIOCTPOCHHUIO JATbHEHINICH WHIMBHTyaTbHOM TPACKTOPUN 00pa30BaHKs HA OCHOBE OPUEHTUPOBKH B MUPE
npodeccuit 1 MpoPecCHOHATBHBIX MPEANIOYTEHUH, YBAKHUTEILHOTO OTHOIIECHUS K TPYY;

OCO3HAHHE CBOETO TMOBEACHUS C TOUKH 3PSHHS OIMTACHOCTH MJIM O€30MAaCHOCTH JUIs ceOsl WK ISl OKPYKAFOIINX

OCHOBBI 9KOJIOTHYECKON KYJIBTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIICHUS, TIPUOOPETCHHUE OTIBITa
9KOJIOTUYECKHA OPUCHTUPOBAHHOM MPAKTHUECKOM ACITEIBHOCTH B )KU3HEHHBIX CUTYAIUSIX;

OCO3HaHUE TOCIEACTBUA M HENPHUATHE BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS AIKOTOJIsI, HAPKOTUKOB, KYPeHHS) U UHBIX (OpM Bpeaa
JUTs1 QU3NYIECKOTO M TICUXUYECKOTO 3710POBBS;

MPUHATHE PEUICHUH B )KU3HCHHOHN CHUTYyallid Ha OCHOBE MEPEHOCA IMOYYCHHBIX B X0/I¢ O0yUYCHHS 3HAHUN B aKTYAJIBHYIO CHTYAIIHIO,
BOCIIOJIHATH IeDUIUT HHPOPMALIUH;

TOTOBHOCTh OTOMPATh U UCTIOJB30BaTh HYKHYIO HH(POPMAIIHIO B COOTBETCTBHH C KOHTCKCTOM XU3HEHHOM CUTYaIIHH.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHuIMU Y4eOHbIMU NOZHACAMENbHBIMU 0CHUCIBUAMU:

BBISIBJISATH MPUIWHBI M CIICICTBHS MTPOCTHIX XUMHUYECKUX SIBJICHUN;

OCYIIIECTBIISITh CpPaBHEHHUE, KIACCH(UKAIMIO XUMUYECKHX BEIIECTB MO 3a/JlaHHbIM OCHOBAHUSAM U KPHUTEPHUSIM IJS YKa3aHHBIX
JIOTUYECKHUX OIEpaLnii;

CTPOUTH JIOTUYECKOE CYKJIEHHUE MOCIE MPEIBAPUTENLHOTO aHallM3a, BKIFOYAIOIIee YCTAaHOBICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EH;

BBISBJIATH JIeOUIUTH HHOOPMAIIUH, JAHHBIX, HEOOXOMMBIX JIJIS PEIICHHS TOCTABIICHHOW 3a/1a4H;

peoOpa3oBbIBATH HHGOPMAIIUIO U3 OJTHOTO BUAA B APYTOH (TaOIUIly B TEKCT U TIp.);

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKW M CUMBOJIBI, MOJICIIH M CXEMBI JUTS PEIICHUS y4eOHBIX W IMO3HABATEIBHBIX 331a4 C
ITOMOIILIO TIEJArora;

C TOMOIIBI0 TIEJarora MPOBOJUTh XUMHUYCCKUH ONBIT, HECIOXKHBIA DKCIEPUMEHT, JUIS YCTAHOBJICHUS OCOOCHHOCTEH OOBeKTa
W3YYEHUS, TPUUNHHO-CIIEICTBEHHBIX CBS3€H U 3aBUCUMOCTEH 00bEKTOB MEX]Yy COOOM;

C TIOMOIIIBIO TIe/Iarora WM CaMOCTOSATEIbHO (hOpMyTHpoBaTh OOOOIICHHS M BBIBOJBI 110 Pe3yJIbTaTaM IPOBEICHHOTO HAOIIOICHUS,
OIIBITA;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE XUMUICCKUX MTPOIIECCOB M UX TTOCIICICTBUS;

WCKaTh WK OTOMpaTh HH(OPMAILIMIO WU TaHHBIE U3 HCTOYHUKOB C YIETOM MPEIOKEHHON yueOHOM 3a71aui U 3aJJaHHBIX KPUTEPHEB.

Osnadenue yHUGepCaIbHbIMU YUEOHBIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU:

OpPraHU30BBIBATH YUEOHOE B3aUMO/ICHCTBHE B TPYyIIIE (OMPEAesTh O0IIIe e , pacIpeeNaTh POJIH, JOTOBAPUBATHCS APYT C APYTOM
U T. I.).



C MOMOIIBIO TEJarora Wik CaMOCTOSTEIbHO COCTaBJISATh YCTHbIE M NMHCbMEHHBIE TEKCTHI C HCIOJIb30BAHMEM WILTIOCTPATUBHBIX
MaTepUaoB JUIS BRICTYIICHUS TIEpe]] Ay AUTOPUCH;

OpPraHU30BBIBATH YU€OHOE COTPYAHHUYECTBO U COBMECTHYIO JICATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMM; pab0TaTh UHIUBUIYATbHO U
B TPYIIE: HAXOAUTHh OOIIee PEIIeHUe U pa3pemiarh KOH(DIUKTE Ha OCHOBE COTJIACOBAHUS IMO3UIMH W ydeTa MHTEPecoB; (OPMYIHPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHUBATh KAa4e€CTBO CBOETO BKJIAJa B OOMIMH MPOAYKT, MPUHUMATh U Pa3ACisiTh OTBETCTBEHHOCTh U TPOSBISATH TOTOBHOCTH K
[IPEJIOCTABIICHUIO OTUETA MEePe] IPYIION.

Osnadenue yHueepcatbHbIMU Y4eOHBIMU PECYTAMUBHBIMU OCHUCMBUAMU:

0oOHapyXuBaTh U (HOPMYJIUPOBATH YUCOHYIO IPOOIEMY, OIIPEACTIATh LIEeb Y4eOHOU NeITeIbHOCTH;

BIIQJICTh OCHOBAMH CAMOKOHTPOJISl, CaMOOILICHKH, TPHHSATHS PEIICHUH M OCYIICCTBICHUS OCO3HAHHOTO BBHIOOpa B y4eOHOW U
MO3HABATEIILHON 1eATeIbHOCTH;

COOTHOCHUTB CBOH JICHCTBUS C INITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOCH JACSITEILHOCTH B IIPOIECCE TOCTHIKECHUS
pe3ynbTaTa, OMpENeNaTh CHOCOObI NEHCTBUI B paMKax MNPEIJIOKEHHBIX YCIOBHUH MU TpeOOBaHMIA, KOPPEKTUPOBAThH CBOU JACWUCTBUA B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYyallUEH;

JaBaTh aJIEKBATHYIO OLICHKY CUTYallUU U IpeJiaraTh IJIaH ee U3MEHEHHUS,

MIPEJIBUJICTh TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTh IIPH PEIICHUN yU4eOHOH 3a1a4u;

MMOHUMATh MPUYUHBI, IO KOTOPBIM HE OBbLIT JOCTUTHYT TPeOyeMbIi pe3ynbTaT AESITeIbHOCTH, ONPENEIsITh IO3UTUBHBIE N3MEHEHUS U
HarpaBJIeHus1, TpeOyrolue JalbHEHIIe padoThl;

OCO3HAHHO OTHOCUTHLCS K JPYrOMY YEIIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0SA3aTENIBHOTO COJEpXKaHMs, YCTAaHOBICHHOIO JaHHOW HMpPUMEpPHOHN paboueit
IPOTPaMMOM, BBIAEISAIOT: HAay4yHbIE 3HAHUS, YMEHHUS U CIOCOObI JeicTBul, cneuupuyeckue uig y4eOHOro npenMera «XUMHs», BUIbI
JESATEIbHOCTH 10 TOJYYEHHI0 HOBOI'O 3HAHHUS, €ro MHTEpPIpeTaluu, NpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMUHBIX yYEOHBIX U HOBBIX
CUTYyalUAX:

. MIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTHU SIBJIEHUN MPHUPOJbI, MOHUMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTA 001Eel KyJIbTYphl U MPAKTUYECKON IS TEIbHOCTH YEIOBEKa B
YCIIOBUSAX COBPEMEHHOI0 OOIIECTBA; TOHUMAaHUE MECTa XMMUHU CPEU APYTUX €CTECTBEHHBIX HAYK;

o BJIa/ICHHE OCHOBAMHU TMOHSATUITHOTO ammapaTra ¥ CUMBOJHYECKOIO sSI3bIKa XMMUHU ISl COCTaBICHUS (GOPMYJST HEOPTraHMUECKUX
BEIIECTB, YPAaBHEHUIN XUMUYECKUX peaklUii (C OMOpol Ha aJropuTM Y4eOHBIX NEHCTBHIN); BilaJjleHe OCHOBAaMH XMMHUYECKON HOMEHKIIATyphl
(IUPAC u TpuBManbHOM) M yMEHHE HCHOJB30BaTh €€ I peleHHs Y4eOHO-TIO3HABATENbHBIX 3a7[ady C IMOMOILIBIO YUHUTENs; YMEHHE
UCIIOJIb30BaTh MOAEIH Ul OOBSICHEHUS CTPOEHHS aTOMOB M MOJIEKYJI 110 aJITOPUTMY C OIIOPO Ha ONpEAEICHHUS;

. IIPEACTABIICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHUE C IIOMOLIBIO YUUTENS IPUMEHATH CUCTEMY XMMUYECKUX 3HAHUHN
JUISl YCTQHOBJICHUS B3aMMOCBSI3€H MEXIY U3YYEHHBIM MATE€pUaIOM U IPU IIOJYYCHUH HOBBIX 3HAHUM, a TAK)KE B IPOLECCE BBIIOJHEHUS
y4eOHBIX 3aJjaHui U IIpHU paboTe C NCTOYHUKAMU XUMUYECKOH MH(OpMAIMH, KOTOpask BKIOYAET:

BA)KHEUIIINE XUMUYECKUE IOHATHUS: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIOKHOE BEILECTBO, OJHOPOIHAS



U HEOJIHOPOJHAs CMEeCh, OTHOCHTENIbHbIE aTOMHasi M MOJEKYJIpHas Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIH
00BeM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJIb (CpemHsis), XMMHYECKas PEaKIus, PEaklUd COCTUHCHHS, PEAKIUU Pa3JIOKEHUS, PEaKIuu
3aMelIeHUs], peakiuu oOMeHa, TEIUIOBOM 3(PQEeKT peakuuu, 3K30- U dHIOTEPMHUYECKHE PEaKluu, pacTBOp, MaccoBas AOJS XUMUYECKOTO
9JIEMEHTA B COCIUHEHHUH, MAacCcOBasi JIOJII M MPOIEHTHAs KOHIEHTPAIMsl BEIISCTBA B PACTBOPE, SAPO aTOMA, SJICKTPHUSCKUN CIIOW aToMa,
aTOMHass oOpOWTanb, paJlyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHCIICHHUS, XUMHUYECKas CBfA3b, AJIEKTPOOTPHUIATEILHOCTh, MOJSIpHAs U
HETOJISIpHAsl KOBAJCHTHAsl CBS3b, MOHHAS CBSI3b, METAIMYECKAsl CBS3b, KPUCTAIMYECKAs pelIeTKa (aToMHasi, MOHHAs, METalIndecKas,
MOJICKYJISIpHAs1), MOH, KAaTUOH, AHHWOH, JJICKTPOJIUT U HE JJICKTPOIUT, IICKTPOJUTHYECCKAS TUCCOLMAIUS, PEaKIMd HOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKI[UU, OKUCIUTEIb U BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJICHUE, AJIEKTPOJIU3, XUMHUUYECKOE
paBHOBecHe, 0OpaTUMbIE ¥ HEOOpaTUMbIC PEAKIIMH, CKOPOCTh XUMUYIECKOW PEaKIH, KaTalu3aTop, MpeAebHO TOMYCTUMAs KOHIICHTPAIIH
(ITIK), koppo3ust METAJIOB, CILIABHI;

OCHOBOITOJIATalOIME 3aKOHbl XMMUU: 3aKOH coXpaHeHus Mmacchl, [lepuomnueckuii 3axkoH /. 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapO;

TEOPUU XUMHH: aTOMHO-MOJICKYJISIPHAS TEOPHSI, TEOPHUS SJICKTPOIUTHUSCKON JUCCOIMAIMH, & TAK)KE MPEICTABICHHUS O HAyYHBIX
METOJlaX TO3HAaHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX W TEOPETHUECKUX METOJaX HCCJIEeIOBAHUS BEUIECTB M U3YUYCHHUS XUMHUYECKHX
peaKuii;

o MPEJICTaBICHHUE O MEPUOINIECKON 3aBUCIMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB (Painyc aToMa, 3JeKTPOOTPUIIATEILHOCTb ),
MPOCTBIX U CIIOXHBIX BEIIECTB OT MOJOXKeHUs aneMeHToB B Ilepuoamdeckoil cucteme (B MallbIX MEPHOJAX U TJIaBHBIX MOATPYIIax) U
JJIGKTPOHHOTO CTPOCHHSI aTOMa, YMEHHE OOBSCHATh CBSA3b TOJIOKEHUs JJieMeHTa B [leproaudeckoll cHCTeMe C YHUCIOBBIMH
XapaKTePUCTUKAMU CTPOEHHUST aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHUCIO JIIEKTPOHOB), paclpeaeleHueM
JICKTPOHOB TI0 SHEPTETUICCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAUS U KBNS, KIACCHPHUIIMPOBATH XMMHUISCKUE SJICMEHTHI C
OTIOpOH Ha ompeereHus PU3NIECKOro CMbIca MUPPOBLIX JAHHBIX MEPHOJMUECKON TaOIUIIBL;

o YMEHHE KJIACCU(UIINPOBATH XMMHUYECKHE JIEMEHThI, HEOPTAaHMYECKHUE BENIECTBA M XUMUYCCKHIE PEAKIIHMH C OTIOPON HA CXEMBI,
OTIPE/ICIIATh BAJICHTHOCTh M CTCIICHb OKHCIICHUS XUMHUYECKHX 3JICMCHTOB, BHJI XUMHUYECCKOW CBSI3W M THIT KPUCTAIUTMUECKON CTPYKTYpHI B
COCIMHEHUSX, 3apsij WOHA, XapaKTep Cpelbl B BOIAHBIX PACTBOpAX BEHIECTB (KUCIOT, OCHOBAHUI), OKUCIUTEIh U BOCCTAHOBHUTENH IO
ITOPUTMY Y4€OHBIX JEUCTBU;

o YMEHHE XapaKTepU30BaTh C OMOPOW Ha cxeMy (hHU3MYECKHEe W XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB (KHCIOPOJ, O30H,
BOJIOPOJI, TpaduT, anmas, KpeMHHU, a30T, hocdop, cepa, XJIop, HATPUH, KM, MAarHUH, KaIbIIHA, ATFOMUHUM, )KEJIe30) U CIOKHBIX BEIIECTB,
B TOM YHCJIC WX BOJHBIX PAcTBOPOB (BOJA, aMMHaK, XJOPOBOJOPOM, CEPOBOJOPOJ, OKCHIBI W THAPOKCHABI MeTtauioB I - [IA rpym,
amomunusi, meau (I1), nunka, xenesa (II u I1I), okcuner yraepona (II u IV), kpemuust (IV), azora u dpocdopa (Il u V), cepwr (IV u VI),
CepHHCTas, CepHas, a30THCTas, a30THasA, (ocopHas, yrojabHas, KpeMHHEBas KHCIOTa W WX COJIM); ONMUCHIBATH C OMOPOM Ha IUIAH W
KITFOUEBBIC CIIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTEPH30BATh CBOICTBA BEHIECTB B 3aBHCHUMOCTH OT UX COCTaBa M CTPOEHUS IOCIE
MPEIBAPUTEILHOTO aHAIM3a T0]T PyKOBOCTBOM TIe/Iarora, IpUMEHEHUE BEIISCTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTbD IPOTECKAHUS
XUMHUYECKHUX MPEBPAICHU B PA3TUYHBIX YCIOBHIX, BIMSHHE BEIICCTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M YEIIOBEKA M OKPYKAIOUTYIO

MPUPOIHYIO CPENy;



J YMEHHUE COCTaBIATh MO 00paslly, CXeMe, aIFOPUTMY Y4eOHBIX JIEHCTBUI MOJEKYJSpHbIE U MOHHBIE ypaBHEHUs peakuui (B
TOM 4HCJIE pEaKUUid HMOHHOrO OOMEHa M OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN), WIIIOCTPUPYIOIIUX XMMHUYECKHE CBONCTBA
U3y4YCHHBIX KJIAcCOB / TPYIIN HEOPTaHUYECKUX BEIIECTB, a TAKIKE MOTBEPIKIAIONINX TeHETHYECKYIO B3aHMOCBS3b MEKIY HUMH;

J YMEHHUE BBIUUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOJII0 XUMUYECKOT0 3JIEMEHTa
B COEJMHEHUH, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOpoi Ha obume GopmyIibl;
YMEHHUE MPOBOJAUTH PACUETHI 10 YPAaBHEHHSIM XMMHUYECKHUX PEAKIMHA M HAaXOAUTh KOJIMYECTBO BEUIECTBA, 0OBEM M MAcCy PEareHTOB WU
IPOAYKTOB PEAKLIUU C OIIOPOH Ha o0pasell, alrOpUTM y4eOHbIX JeHCTBUI;

J BJIaJICHNE OCHOBHBIMH METOJAaMH HAyYHOrO MO3HAaHUS (HAONIOJACHHE, W3MEpEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE) TpPHU
M3yYEHHUH BEUICCTB U XUMHUECKUX SBJICHHUI C OMOPOW Ha aJTOPUTM YUIE€OHBIX JeHCTBUI; yMEHHE C(HOPMYITHPOBATH TPOOIEMY H MPEIIOKHUTh
YT €€ pelleHUs C MOMOUIbI0 IeJarora; 3HaHHEe OCHOB 0e30IacHOM paboThl ¢ XMMHUYECKMMH BELIECTBAMHU, XMMHMUYECKOH MOCYIOH U
1a00paTOPHBIM 000PYIOBaHHUEM;

o HaJIMYME MPAKTUYECKMX HABBIKOB IIJJAHUPOBAHUS M OCYILECTBIEHHS CIEAYIOIIUX XMMUYECKUX HKCIEPUMEHTOB IIOA
PYKOBOJICTBOM YUYHTENS ¢ 00CYKACHUEM IJIaHa Pa0OTHI WIIM COCTABIICHUEM TaOJIHIIBL:

U3y4eHHe U onucaHue GU3NYECKUX CBOICTB BEIIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMHU U XUMUUYECKUMH SIBJICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIINH;

U3yueHHue crocoOOB pa3eseHUs CMecei;

MOJTyYeHHE KUCIIOPO/Ia i U3YYEHHUE €TO CBOWCTB;

MOJTy4eHHEe BOJIOPO/Ia U U3yUEHHE €ro CBOMCTB;

MOJTyYeHHE YTIIEKUCIIOTO ra3a ¥ U3y4YeHUE €r0 CBOWCTB;

MOJTyYeHHEe aMMHaKa U U3y4eHUeE ero CBOMCTB;

MIPUTOTOBIICHHE PACTBOPOB C OIPEIEIIEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEUIECTBA;

HCCIIeIOBAaHKE U OMMCAHNE CBOMCTB HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

MIPUMEHEHNE UHIUKATOPOB (JJakMyca, METUJIOpaHka U (eHosTanenHa) s OnpeneaeHus XapakTepa cpeibl B pacTBOpax KHUCIOT U
IIeI0veit;

M3y4eHHe B3aMMOJICHCTBHSI KMCIIOT C METaJUIaMHU, OKCHIaMU METAJIJIOB, PACTBOPUMBIMHU U HEPACTBOPHUMBIMH OCHOBAaHHUSIMHU, COJISIMU;

MOJTyYeHHEe HEPaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOT'O MeTajljia IpyT'MM U3 PacTBOpa COJIH;

UcclieIoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIOB ATFOMUHUS M INHKA;

peleHne HKCIepUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COCTUHEHUN;

peleHne SKCIePUMEHTATBHBIX 3a71ad 110 TeMe «DIEKTPOIMTHUECKAs TUCCOITUAITHSY;

peleHre HKCIepUMEHTAIBHBIX 331a4 10 TeMe «BaxxHel1e HeMeTalIbl U UX COeIMHEHUS,

peleHre HKCIIepUMEHTAIbHBIX 33a4 110 TeMe «BaxxHele MeTauibl U X COSIUHEHUS;

XUMHAYECKHE IKCIIEPUMEHTBI, WITIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS peakiiii HOHHOro 0OMeHa;

KayeCTBEHHBIC PEaKIMi Ha MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAax MOHBI: XJOpPHUI-, OpoMHI-, HOIuA-, cyinbdar-, docdar-,
KapOOHAT-, CHIINKAT-aHUOHBI, THIPOKCHI-HOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJablHs, allOMUAHES, keje3a (2+) u kenesa (3+), meau (2+),



LIUHKA;

YMEHHUE NPEACTABIATh PE3yJIbTaThl HSKCIEpUMEHTa B (OpME BBIBOJOB, [I0Ka3aTelIbCTB, TIPaUKOB M TaOIUI] U BBISIBISATH
SMIIMPUYECKHE 3aKOHOMEPHOCTH;

. BJIAJICHUE TpaBWJIaMU O€30MacHOr0 OOpalleHUs] C BEUIECTBAMH, HCIOJIb3YyeMBbIMH B TIOBCEIHEBHOM JKM3HM, a TaKkKe
NpaBUJIAMU MTOBEICHUS B LENSAX COCPEKEHUS 310POBbS U OKPYIKAIOIIEH MPUPOTHON Cpe/ibl; MOHUMaHUe Bpeaa (OMacHOCTH) BO3/ICHCTBHS Ha
KHUBBIE OPraHU3Mbl OINPEICIIEHHBIX BELIECTB, @ TAK)KE CIIOCOOOB YMEHBIICHUS U NMPEIOTBPAILEHUS UX BPEIHOIO BO3JEHCTBUSA; TOHUMAaHHE
3HAYECHHUS KUPOB, OCIIKOB, YIIIEBOIOB JIJIsl OPTaHU3Ma YEJIOBEKa;

J BJIAJICHAE OCHOBAMHM XMMHYECKON I'PaMOTHOCTH, BKJIIOYAIOUICH YMEHHE IIPABWJIBHO HCIIOJIB30BATh M3YyYEHHBIE BELIECTBA U
MaTepHaisbl (B TOM 4HCIe, MUHEpalbHbIe YA00pEHHs, METAJUIbI U CILIaBbl, IPOAYKTHI IEpepadOTKU MPUPOJHBIX UCTOUHUKOB YTJIEBOJIOPOJIOB
(yrasi, mpupogHOTO Tras3a, HepTH) B OBITY, CEIBCKOM XO3SWCTBE, HA IPOM3BOJCTBE, YMEHHE NPUBOAUTH TNPUMEPHI MPABUIHHOTO
MCII0JIb30BaHNUs U3YUYEHHBIX BELUIECTB U MAaTEPHUAIIOB;

. YMEHME YCTaHABJIMBATH CBA3U MEXIY peaibHO HAOII0JaeMbIMU XUMUUYECKUMU SIBJICHUSMH U NIPOLIECCAMHU, TPOUCXOSAIINMHU B
Makpo- U MUKPOMHpPE, OOBACHATh MPUYMHBI MHOr0OOpa3usi BEILECTB; YMEHUE MHTErPUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSAMHU JAPYTUX
y4eOHBIX IPEMETOB ¢ HOMOILBIO IIE1arora;

. npezcTaBieHne o cepax NpoPecCHOHATBHON AEATENbHOCTH, CBA3aHHBIX C XMMHEH W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMH Ha JIOCTM)KCHUSAX XMUMHYECKOW HAYKH; HAJMYWE ONbITa pabOTHl C Pa3IMYHBIMH HMCTOYHMKAMH WH()OPMAIUH 10 XUMHHU
(HayyHO-TIONyJISIpHAsl JTUTEpaTypa, CIOBApH, CIPAaBOYHHMKH, MHTEPHET-PECYPCHl) C OMOPON Ha alrOpPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh
MH(OPMALIMIO O BEILIECTBAX, X MPEBPAILIEHUAX U IPAKTUIECKOM IPUMEHEHUH.

TpeboBanusi K mpeIMeTHBIM pPe3yJIbTATAM OCBOEHUS y4eOHOro mpeaMera « XuMHsD)
8 KVIACC

PacKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TOHSATHHA: aToOM, MOJIEKYyJa, XWUMHYECKHH D3JIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJJTHOPOJHAsI U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBasi J0Jil XMMHUYECKOI0 3JEMEHTa B COCJUHEHHH, MOJISIPHBIM OOBbEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJb,
INEKMPOOMPUYAMENLHOCI?, CTETIEHb OKHCIICHWS, XUMHUYCCKas DPEaKIWs, KIacCH(DUKAIMsS PEeaKiuil: PeaKiMi COCIMHEHHS, PEeaKIHH
pa3IokKEeHUs, peakuy 3aMelleHUs, peakiuu OOMeHa, 3K30- U IHAOTEPMUUYECKUE PEaKLUU; menniosol s¢hgexm peaxyuu, SAPO aToMa,
AIIEKTPOHHBIN €O aToMa, aTOMHasi opOUTaNb, PaAUyC aToMa, XUMUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJEHTHAas CBS3b, MOHHAsS
CBSI3b, HOH, KATHOH, aHHOH, PaCTBOpP, MaccoBasi J10J1s1 BellecTBa (MPOIIEHTHAs KOHLIEHTPAaLKs) B PaCTBOPE;

WLTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. M. 1) ¥ IPUMEHATH 3TH HNOHATHS IPU OMMCAHUM BEIECTB U UX
IIPEBPAILECHUI;

UCIOJb30BATh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBICHHUS (OPMYIN BEIIECTB, MOJEKYJISIPHBIX YpaBHEHUH XUMHMUYECKUX PEaKIHi,
AIIEKTPOHHOTO OajaHca;

OTIpEJIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX; CTENICHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
C ONOpOM Ha OMpEeNeNeHHs, B TOM YHCIE CTPYKTYpPHUpPOBaHHbBIC; MPUHAJIEKHOCTh BEIIECTB K OMNpeneIHHOMY KIAcCy COETUHEHHH Mo

2311ech 1 Janee KypCHBOM 0G03HAYAIOTCS [IAHMPYEMBIC IPEAMETHBIC PE3y/IbTaTh, KOTOPHIE MOTYT ObITh OTEHIHAIBHO JOCTHTHYTHI 00yuarommmcs ¢ 3I1P, Ho He
SIBIISTIOTCSI 003aTEIbHBIMH.



(bopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPraHMUYECKUX COEMHEHUAX;

HUMCTh NPCACTABIICHUC O CUCTCMC XUMUYCCKUX 3HaHI/II71, YMETH C IIOMOLIBIO YUUTCIIA NPUMCHATH CUCTCMY XUMHUYCCKUX 3HaHI/II>'I, JJIsA
YCTAQHOBJICHHSI B3aUMOCBS3M MEXJy M3YYEHHBIM MAaTEpUaloM U IpU IMOJYyYEHMM HOBBIX 3HAHUM, a TaKkKe HNpHU paboTe ¢ MCTOYHMKAMU
xuMHu4Yeckor nHpopmanuu. OpUeHTUPOBATHCS B TOHATHIX U ONEPUPOBATH UMM Ha 0a30BOM ypOBHE, IPUMEHSTH MTPU BHITIOJTHEHUHN YIEOHBIX
3aJJaHU{ U PELIEHNU PACUYETHBIX 33/1a4 C ONOPON Ha aJITOPUTM y4eOHBIX AEHCTBUI M3y4YEHHBIE 3aKOHBI U TEOPUU: 3aKOH COXPAaHEHMs MacChl,
[Tepuoauueckuii 3akon .M. MenneneeBa, sakon nocmosancmea cocmaea, 3aKOH ABOragpo; aTOMHO-MOJIEKYJsipHas Teopus.COOTHOCUTh
o0o3HaueHusl, KoTopele uMeroTcs B Tabnuue «llepmonuueckas cuctema xumudeckux aiiemMeHToB [I. V1. MeHnzaeneeBa» ¢ 4UCIOBBIMHU
XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsAn siapa, oOIIee YHCIO JIEKTPOHOB M pacrpeieieHue ux Io
3JIEKTPOHHBIM CIIOSIM);

KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHYCCKHUEC D3JICMCHTBI; HCOPraHWMYCCKHUEC BCUICCTBA, XUMHNYCCKNEC PCAKIINN (HO YUCIY U COCTaBy y4aCTBYHOIIUX
B PEAKLMU BEIECTB, IO TEIIIOBOMY 3PQEKTY, 0 U3MEHEHUIO CTEIIEH! OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB) C ONOPOM Ha CXEMBI;

XapaKTCPU30BaTh (OHI/ICI)IBaTI)) O6IIII/I€ XUMHYECKHE CBOWCTBa BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBEPIKAAd ONMHCAHUEC IMPUMCPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLUH C OMIOPOI Ha CXEMBbI;

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HX COCTaBa MW CTPOCHHA; BO3MOXKXHOCTH IPOTCKAHUA XHUMHUUYCCKHUX
IPEBPALLCHUN B PA3IMYHBIX YCIOBHUIX MOCIE IPEIBAPUTENILHOTO O0CYXKIEHUS C [1E1arorom;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO Macchl BEHIECTB; MAaCCOBYIO JOJI0 XMMHYECKOTO dJIeMEeHTa Mo (opmyre
COEZIMHEHUS; MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE; IPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUUECKOM peakiMy ¢ OOPOM Ha aJITOPUTM;

MPUMEHATh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON ACATENHbHOCTH — aHalu3 W CHUHTE3, CPaBHEHHE, 00OOIIeHUEe, CHUCTeMaTH3allus,
KJaccu(uKalus, BbIABICHHE NMPUYNHHO-CIIEACTBEHHBIX CBSI3€H — JJI M3YYEHHs] CBOWCTB BEIIECTB M XMMHUYECKUX pPEaKIUil; eCTeCTBEHHO-
Hay4HbIE€ METOJIbl MO3HAHMs — HAOIIOACHUE, U3MEPEHHE, MOJCIUPOBAHUE, YKCIEPUMEHT (PeanbHblil U MbICIeHHbI) IO, PyKOBOACTBOM
Nearora;

cleIoBaTh IPaBUJIaM II0JIb30BAHHUS XMMHUYECKON IMOCYAOW M J1abopaTOpHBIM OOOpYyIOBaHUEM, a TakKe IpaBWiIaM oOOpaleHus
C BELIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSAMHU IO BBIIOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO TOJIYYEHHIO U COOMPAHHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOJAA U KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM 10J1el pacCTBOPEHHOTO BEILECTBA;
IUIAHUPOBAaTh M IIPOBOAMTH XMMHUYECKHE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIUBIO MHAMKAaTOPOB
(;rakmyc, peHondTanenH, METUIIOPAHXK U JIp.), HOATBEPKIAOIINX KaYECTBEHHBIN COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE PeaKuu
Ha MOHBI) [10J1 PYKOBOACTBOM II€Arora.

IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

8 KUIIACC
Tema ypoka ‘ KosmnuecTBo yacos ‘ Jlata INeKTPOHHDIE HHPPOBEIE
Bcero KOHTpOJIbeIe HpaKanecxne N3y4YeHUs OﬁpaSOBaTeHLHLIe peCypcChI

padoThI padoThI




1 IIpeamer xumuu. Poiap XUMHUM B )KU3HU bubnuoreka [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 IIpeBpaienus BeniecTs. Posib XxuMuu B bubnuoreka [IOK
JKU3HU YE€JIOBEKa https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTHI B 1abOpPaTOPUU U IPUEMBI bubnnoreka [HOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
[Tepuonnueckas cucTeMa XMMHYECKUX

4 3JI§M€HHTOB . . MenneneeBa. 3HaKku bubmmorexa LIOK

T ' https://m.edsoo.ru/00ada52c
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
5 Xumuaeckas hopmyiia BaJ'ICHTIII-IIOCTB bubmnorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB

6 OTHocUTeNbHAs aTOMHAas Macca. bu6mmoreka [IOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

v MaccoBast 107151 XUMAYECKOTr0 3JIEMEHTA B bu6mmoreka [IOK
COeTUHEHNH https://m.edsoo.ru/ff0d350c

8 [TpakTudeckast pabota Ne2. «HabmoneHue
3a TOpAIIEH CBEYON»

9 Ctpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
N30Tomnsl https://m.edsoo.ru/00ada342
CTpoeHHEe IEKTPOHHBIX 000JI09eK

P P . bubnmoreka [JOK
10 aToMOB 35ieMeHTOB [lepuoanueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTeprucTUKa XUMHUYECKOT0 dJIEMEHTa
P p 9 bubnmoreka [JOK
11 1o ero noJjioxkeHuto B [lepuoanyueckoit ]
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menpaeneena
12 HMownbl. MoHHas XuMHUUYECKas CBSI3b bubmnorexa [IOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adac34

13 KoBanenTHas HEnmonsipHas XMMHYECKas bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
KoBanenTHas noyisipHasi XuMudeckas bubnnoreka [HOK
14 _
CBSI3b. DJEKTPOOTPULIATEIBHOCTh https://m.edsoo.ru/00adaab8
| 15 H Mertajmnyeckasi XMUMUYECKasi CBSI3b H H H H H
16 Kontponbnas pabota Nel o teme bubnmoreka [JOK
«CTtpoenne atoMa. XUMHUYECKasI CBS3bY https://m.edsoo.ru/00adb486
17 IIpocteie u cnoxuble Bewectsa. [Ipoctsie bubnnoreka [JOK
BEIIECTBA -METaJLJIbI https://m.edsoo.ru/ff0d2a6c
18 [IpocThie BemiecTBa ~-HEMETAILIBI.
AunoTponust
19 KommuectBo BemecrBa. Moisb. Mossipaast
Macca
| 20 H MomnsipHblif 00bEM razoB. 3aK0oH ABOFaIIPOH H H H H
Brrancienus 00bEMa, KOJIUYeCTBa
21 BEII[ECTBA ra3a M0 €ro M3BECTHOM bubmiorexa LIOK
M My https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEUIECTBA WK 00BEMY
| 22 H CreneHb OKHCICHHUS H H H H H
23 Baxkneiimue kiaccel OMHapHBIX
COEMHEHU I
24 OKcubI: cOCTaB, HOMEHKJIaTypa bubmorexa LIOK
JIbL ’ yP https://m.edsoo.ru/ff0d664e
o5 CocraB ocHoBanwuii. [Tonstue 06 bubnmoreka [JOK
VHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
126 || Kucnorst | | | | |
27| Comn | | | | |
| 28 H Cocrasnenue ¢hopmy coseit H H H H H
29 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 110
TeMe «BakHelnine Kjiaccel COSTUHEHUN



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d59e2

| 30 H YucTele BEIIECTBA U CMECU H 1 H H H H

31 MaccoBas 107151 KOMIIOHEHTOB B CMECH 1
(pactBOpa)

30 Pemenue 3a1a4 Ha HaX0XkJIEHUE MacCOBOIt 1
JI0JIU KOMIIOHEHTOB CMeCH (pacTBopa)
[TpakTrueckas padora Ne 3 o Teme

33 «IIpuroroBieHue pacTBOpPOB ¢ 1 bubnnoreka [HOK
onpeae€HHON MacCOBOM J10J1ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

34 KonTponbnas pabota Ne2. o teme: 1
«CoeTMHEHUsI XUMUYECKUX DJIEMEHTOB)

| 35 PusnuecKue SBJICHUS B XUMHU H 1 H H H H

36 [TpakTuueckas pabota Ne4. «Paznenenue 1

CMECH TIeCKa U COJINY
bu6nmoreka [JOK

37 A ! https://m.edsoo.ru/ff0d37fa

18 IIpu3Haky U ycaoBuUs NIPOTEKaHUS 1 bubnnorexka [JOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
TemnoBoit 3 pexT XuMuIecKon peakiium,

39 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH, 1 Egggﬁ;fg;gﬁ}?fo 44790
9K30- U SHAOTEPMUUYECKHUX PEaKLIUsIX T '

40 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. 1 bubnmoreka [JOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88

a1 [TpaxTrueckas padota Ne5.« Ilpusznaku 1
XUMHUYECKHUX PEaAKIIHi»
Brruncienns KonmdecTBa, MacChl

42 BEII[ECTBA [0 YPABHEHMSIM XUMHUYECKUX 1 Egggﬁ%f;;gr(a/}?fo 45708
peakuuit — :
Brruncnenus 006EMOB ra3oB 1o

43 YPAaBHEHUIO PEaKIMU Ha OCHOBE 3aKOHA 1 Egggﬁﬁﬁgﬁﬁm 45708
00BEMHBIX OTHOIIIEHUH ra30B T '



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

44 CKOpOCTbh XMMUUYECKHUX PEAKIIMM. 1
Kartanuzaropel
TuIbl XUMHUYECKUX PEAKIIUI

45 (pa3yoxeHus, COeTMHCHHMS, 3aMEeIICHUS, 1
obmeHa)

16 Tunel XUMUUYECKUX pEaKLUi Ha IpUMepe 1 bubnmoreka [JOK
CBOMCTB BOJIBI https://m.edsoo.ru/ff0d587a
KonTponbhas pabota Ne3. o reme

47 «M3meHeHus1, MPOUCXOIALIHE C 1
BEIECTBAMI)

PacTBopenue. Bona kak pacCTBOPUTENb.
48 Hachr peHHHe u IfeHaCLIp eHHLIIZ: 1 bubnmorexa LIOK
» B https://m.edsoo.ru/ff0d5b40
pPacTBOPBI
| 49 DNEeKTpOJUTHYECKAs JUCCOLUALINS H 1 H H H H

50 OcHOBHBIE TIOJIOKEHUS TEOPUH 1

QJIEKTPOJIMTUICCKON JTUCCOITUAITTT
| 51 HoHHBIEC ypaBHEHUS peakLui H 1 H H H H
YcnoBus MPOTEKAHUS XUMHUYIECKHX

52 peaxkuuii MeXly pacTBOpaMu 1
DJICKTPOJIUTOB JIO KOHIIA

53 [Tpaktuueckas padora Ne 6 "MonHble 1
pEaKMU U YCIOBUS UX NPOTEKaHUs"

_ bu6mmorexa [IOK
54 Kucnotsr: coctas, knaccuduxaus 1 https://m.edsoo.ru/ffodfee?
. bubmuorexa [JOK
55 XUMHUYECKUE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ffodfee?
) bubmuoreka [JOK
56 OcHOBaHMS: COCTaB, KJTaccupHUKaIus 1 https://m.edsoo.ru/ffod67ca
S7 XUMHYEeCKUe CBOWCTBA OCHOBAHUMN 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
| 58 H Oxcujibl, UX KIIacCU(pUKALUS U H 1 H H H H bubmunorexa LIOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

H XAUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/ff0d664e

COJ'II/I, Hux KHaCCI/I(l)I/IKaHI/Iﬂ, 1 XUMHWYECCKUEC

bubmuoreka [JOK

59 CBOMCTBaA 1 https://m.edsoo.ru/00ad9474
[TpakTnueckas padora Ne 7. Pemenue
60 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnnoreka [HOK
«CBolicTBa KMCJIOT, OCHOBaHH, OKCHIOB, https://m.edso0.ru/00ad9b7c
coJei»
61 I'eneTnyeckas CBA3b MEXAY KilaCcCaMU 1 bubnnorexa [HOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
62 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.ru/00ad9ch2
K o o4
63 ";;::TTIJ;(C))HZII{{?;p;aZIT‘EONH HCOB(T)TZI\giBa 1 bubmnorexa LIOK
p ' p " https://m.edsoo.ru/00ad9ela
PacTBOPOB JJIEKTPOJIMTOB
64 OKHUCIATEIHFHO-BOCCTAHOBUTEIHHEIE 1 bu6mmoreka [IOK
peakuyu. OKUCIUTENN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
65 CocraBieHue IeKTPOHHOTO OanaHca B 1 bu6mmoreka [IOK
OBP https://m.edsoo.ru/00adb076
66 PesepBHbIit ypok. O60011eHNE U 1 bubmuoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O60011eHNE U 1 bubmuoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHslit ypok. O6001ICHHE U 1 bubmunoreka [JOK
cUCTeMaTH3aIus 3HaHWI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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