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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWUMHUM Ha YPOBHE CpEIHEro o0O0Imero o0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepamnn», TpeOOBaHMA K pe3ybTaTaM OCBOCHUS
(denepanbHOM 00pa30BaTENbHOM MPOrpaMMbl CpEIHEro oOIero o0pa3oBaHUs
(®OIT  COO), npencraBmeHHbix B DegepalibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, ¢ yuérom KoHmenmuu mnpenoaBaHus
yuyeOHoro mnpeaMmera «XUMHs» B oOpa3oBaTeNbHBIX OpraHuszaunusx Poccuiickoit
Odenepann, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TMOJNOKeHUN «CTparernu pa3BuTUsA BocnUTaHuss B Poccuiickon
®enepaunu Ha nepuon a0 2025 roma» (Pacnopsikxenue IlpaBurensctBa PO ot
29.05.2015 N2 996 - p.).

OcCHOBY MOAXOM0B K pa3paboTKe MpOrpamMmbl MO XHUMHUHU, K ONPEICIICHUIO
oO1ieit cTpareruu 00y4eHHsI, BOCIIUTAHUS U PA3BUTHUA 00YUYaIOIINXCS CPEICTBAMU
yuebHoro npeameta «Xumusi» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHbsie nosnoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHMs] U TpeOOBAaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3allii, SBISETCS HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCcTH. OHO CIYXUT 3aBepLIAIOUIMM 3TAallOM peaju3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIMX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAaHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YelioBeKa, a TakKe HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBbI0O M HOpHUpOJHON cpene. Peanusyercs Xxumuyeckoe oOpa3oBaHME
oOy4aromuxcsi Ha YpOBHE CpeHEro oOuiero oOpa3zoBaHMs CpPEICTBAMHU y4E€OHOIO
npeaMera «XUMHs», COAEpPKAHUE M TOCTPOCHHE KOTOPOTO OINpEIEICHbl B
nporpaMmMe MO0 XHMHH C YYETOM CHEHM(PUKH HAYKHM XHMHH, €€ 3HAUeHUS B
NO3HAHWU TPUPOJbI U B MaTE€pUAIbHOW KM3HU OOLIECTBA, a TaKXKe C y4ETOM
oOumMX 1ened M MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obiiero oopasoBanus B Poccutickoit @enepanuu.

XuMHUs KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WTPaeT 0COOYI0 POjb B
COBPEMEHHOM LMBWIM3ALMHU, B CO3IaHUHA HOBOW 0a3bl MaTEpHAIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHKE PALMOHAIIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJICTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMHpyeTcss B XMMUM Ha OCHOBE NMOHMMAHHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHMPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTIMU IPUMEHEHUS.



TecHO B3aMMOAECUCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAsA, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBJIeHA HA pELICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMUECKON 0€3011aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUMM ¢ OOMMMH UEISIMH U NPUHIUIIAMH CPEIHETO OOIIEero
obpasoBanms coaepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0 UM I BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIICIIHOIO BKJIKOYEHHUS B OKU3Hb COLUYyMa, IIPOJOJIKEHUS
o0pa30BaHMs B pa3IMUYHbIX 00JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomuMy  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» U «OOIasgs W HEOpPraHWYecKass XHMHS», OCHOBHBIM
KOMIIOHEHTOM COZepKaHUsI KOTOPBIX SBJIIIOTCS OCHOBBI 0A30BOM HayKH: CHCTEMa
3HAHUW [0 HEOPraHUYECKOW XMMHHM (C BKIFOUEHUEM 3HAHUUM U3 OOlIel XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAaHUE JAHHOW CHCTEMBbI 3HAHUM NPU U3YYCHUU
npeaMera 00ecrmeYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTooOpasus
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHuyeckas XUMHsS» cPOpMHpOBaHa B IpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3YYCHHIO Y4eOHOTO MaTepuana u OOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWH HA  ONPECIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHS OPTraHUYECKUX
COCAUHEHHUM, a TAaKKE€ Ha YPOBHE CTEPEOXUMHUUYECKUX M IJIEKTPOHHBIX
Ipe/CcTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4aeMbBIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIVIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHHN. B Kypce OpraHmyeckom XUMHM IIOJIIy4YarOT pPa3BUTHE
c(OpMHPOBAHHbBIE HA YPOBHE OCHOBHOI'O O0ILEro 0Opa30BaHUs NEPBOHAYAIBHBIC
IPEJICTaBICHNUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLIAH.

[Ton HOBBIM yriOM 3peHUs B TpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTcsi H3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUYECKU MaTepuan M (AaKTOJIOTMUECKHE CBEICHHMS O BEIEeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIass U HeopraHuuecKas
XUMHSD)  OOyJaromMMCcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUECKUX TO3HIIHM,



riyoke TIOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH H3TOro 3akoHa — OT
0000111aro11e 10 OOBSACHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaxX W MPUMEHCHHWH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEPKAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U TMPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PAacKphIBalOT €€ poJib B TO3HABATEILHOW W MPAKTHYECCKOU
NEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHS K IPOIIECCY
TBOpPYECTBA B 00JACTH TEOPHUHM M MPAKTHUECKHUX MPUIIOKCHUA XHUMHH, TTOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XHMMHUEH, KPUTUYECKH OCMBICIMBATh WHOOpPMAIUIO U
NPUMEHATh € A TIONOJHCHUS 3HAHWH, peNICHUS WHTEUICKTYalbHBIX |
AKCIIEPUMEHTAILHBIX MCCIEAOBATEIbCKUX 3a1a4. B 1emom conepkanue yaeOHOTO
npeaMeTa  «XUMHUSD ~ JAaHHOTO  YPOBHS  M3YYEHUS OpPHUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJII TTOHHMMAaHUS
dbunocodhckux uaeH, TakMx Kak: MaTepuaibHOE €IMHCTBO HEOPraHMYECKOTOo U
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, IT03HABACMOCTh TPHUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
pelieHus MPOTHUBOPEUUH MEXKIYy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTMYECKUX MPoOseM, a
Takke MpoOJieM COepe)EHUS IYHEPTETUIECKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIIOB.

B mrane pemeHus 3amad  BOCTHMTAHWS, PAa3BUTHS W COIHATHM3AIIAN
oOydJaronmxcsi MpPUHAThIE MPOrpaMMOM MO XMMHH TOAXOAbl K OMpPEIEICHUI0
colepaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT GOpMHpPOBAHUE
YHUBEPCATbHBIX Y4YEOHBIX JCHCTBHI, UMEIONMX 0a30BO€ 3HAYCHHE IS
pPa3sTUYHBIX BHJOB JCSITCIBHOCTH: pEIICHUS TMpoOJieM, TOWCKa, aHalu3a W
00paboTku nHpopmaIuu, HeOOXOAUMBIX ISl TPUOOPETEHUS OMbITA MPAKTHYECKON
U HCCIIEIOBATEIbCKON JEeATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XWMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHus, MPU OMPEACICHUN
CoZIepKaTeIbHOW XapaKTEPUCTUKU IIeJIe H3y4deHUs TMpeaAMeTa HarpaBlieHUEM
NEPBOCTENEHHOW 3HAYMMOCTHU TPAAMIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKM Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
NEATETLHOCTH YEJIOBEKa W KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJMYCCKOW TOYKH 3PEHUS TAKOH TOIXOM K OMPEACIICHUIO IeNeld W3ydeHUs
IpeMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMM LIEJISIMU W3Y4YEHMs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMHUpOBaHHME CHUCTEMbl XUMHUYECKUX 3HAHUM Kak BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHME SI3bIKa HAayKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011eHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOIUMBIX [UIsI NPHOOpPETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CTIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro OOpalIeHus! ¢ BEECTBAMM.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTHKA LeJIed U 3a/1ad U3yYeHUs
IpeaMeTa B IPOrpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CHUCTEME CpelHEero oouiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENEeHH OTHAETCsl  MPEeANOoYTeHHE
NPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHHUs OOy4YeHHUs, OpPUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOMIETO HE
HA0OpOM 3HaHWW, a (YHKIIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIloco0aMu W
YMEHMSIMU aKTUBHOT'O IMOJIYY€HHs 3HAHUN U MPUMEHEHHUS UX B peajbHOM >KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3a/1au.

B cBA3M ¢ 3TUM mnpu H3yYEHUH MpeaMeTa «XUMHUsS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENH U 3a7a9H, KaK:

ajanrtanus o0yJaromMxcsl K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(opMUpOBaHHE  HWHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO TPaAMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y OOyyaroUMXCs KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYECHHUE [UIsl Pa3IMYHbIX BUJIOB
JESITEIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHalu3a U 00paboTku MHpOpMAIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHsI OMbITa AESITEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B IMO3HAHMM XUMHH, a TaKXkKe I OLUEHKH C TO3ULUI
IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JI0BEKA U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEHN 00YYArOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETaTh HOBBIE
3HAHUS 10 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEeMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU /ISl TIOMCKA M aHannu3a y4yeOHOH U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMN XUMUYECKOTO COJICPIKAHMUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHU S, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU ITUJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcsi YOEXKIEHHOCTH B T'YMaHUCTUYECKOU
HAIpaBJICHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MpoOJieM
PaLMOHAIBHOTO TTPUPOIONIOIB30BAHMS, MTOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHONICHHUA K TPHUPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCIIOJIB30BaHUsl TOJYYEHHBIX 3HAHUW JUIsI TPUHSTUS TPAMOTHBIX PELICHUW B
CUTYAIIUSIX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOoM muaHe cpeaHero oOmiero o0Opa3oBaHUS TPEAMET «XHUMHU»
0a30BOr0 YpOBHSI BXOJUT B COCTaB NMPeIMETHON 00sacTh «ECTeCTBEHHO-HAYyUYHbIE
PEAMETHI.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX [IJIs1 U3YYEHUSI XUMHUHU, Ha 0230BOM YPOBHE
cpenHero ooOuiero oopasoBaHusi, coctaBisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefiemo).



COJEPXXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKOl XUMUH

[IpeameT opraHnyecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4YCHUM HOBBIX BELIECTB M MaTEpHAIOB. Teopuss CTPOCHHsSI OPraHHYECKHX
coenunenuiit A. M. bytnepoBa, e€ ocHoBHBIE on0XkeHHI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCcKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuUKalMy OpraHuYecKkux BemecTB. HomeHkmnarypa
OpraHWYECKUX COEIMHEHHMHA (CHCTeMaThyecKas) M TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ O0Opa3llaMHd OpraHMYECKHX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH M dTaH —
OpocTeiilne NPEACTABUTENN AaJKaHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMelIeHUs] W TOpPEHUs), HAXOXKICHHE B NPHUPOJAE, NOJIYy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUI Psi. DTUJIEH U MPONWIEH —
OpocTeiilne NPEACTABUTENN AJIKEHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIApaTallid, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHue, BakKHEUIIHNE
XMMHMUYECKHE CBOMCTBa (peakuus noaumepusanuu). [lonmydeHne cHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psill. ALIETHIIEH
— TPOCTEHIINI TPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHE, (U3HUECKHE H
XMMHUYECKHUE CBOWMCTBA (peakUUu TMAPUPOBAHUS, TaJOr€HUPOBAHUS, THApaTallH,
TOpPEHMUSI ), IOJTyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, GU3NUYECKHE M XUMHUYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCHUUHOCTb



apeHoB. ['eHeTMueckass CBsI3b MEXIy YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMH K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKM YIJIEBOAOPOAOB. IIpupoaHblii ra3 M IOMyTHBIE
HepTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenune. CrocoObl mepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKHil), mnuposmn3. IIpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHBbI
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMy IUTaCTMAcC, KaydyKOB MW PE3UHBI, KOJUICKIIHUU
«Heptp» u  «Yromp», MOAENMPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJIyY€HUE ITHIICHA
Y U3YYECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Borunicnienuss mo ypaBHEHHMIO XUMHYECKOW peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTa PEAKLUH 10 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILIECTB WM MTPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiue oprannyeckue CoeJUHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON MW 3TaHOJ: CTPOEHUE,
du3nueckue M XUMHYECKHME CBOWCTBA (peakUMH C AKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoJoponHbie CBSI3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHoroaroMHple  CHUPTBHL. DTUJIEHIJIMKOAb M  IJIMIEPUH: CTPOCHHE,
¢u3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHAas peaklys Ha MHOIOATOMHbIE cnupThl). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimueprusa U 3THIICHIIAKOJIS.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKHE MU XHUMUYECKHE CBOMCTBA.
Toxcuunocth peHomna. [Ipumenenue denona.

Anpnerubl U kKemowuwvl. DopMmanbpieruj, aleTalbACTUl: CTPOCHUE,
¢usznyeckue U XMMUYECKHE CBOMCTBa (peaklUMM OKHCIEHHUS U BOCCTAHOBJICHUS,
KauyeCTBEHHbBIE PEAKIIMH ), IOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHble KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCYCHAasi KHCIIOTBI: CTpOeHHE, (pU3MuecKkre W XMMHUYECKHe CBOICTBa (CBOMCTBA,
oOmre s Kiacca KHCIOT, peakius 3TepuuKalnnn), modydeHrne U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBHE.

Crnoxupie 3(pUPHl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cioxHbIX 3(hupoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupos. buonoruueckas

POJIb )KUPOB.



VYrneBonpl:  cocTtaB, Kjaccudukamus — yriaeBoAoB  (MOHO-, JHU- U
nosicaxapuibl). ['oko3a — npocTeuimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuiom Mmenu(Il), okucienne ammuayHbiM pacTBopoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAXOXJACHHWE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a kak npupoAHbie noauMepel. CTpoeHUE Kpaxmaia U
Henono3bl.  Pu3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BELIECTB U MX MPEBpaILCHUI:
pPOBE/ICHHE, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMM OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE STaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCUCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozjeilicTBUE Kpaxmana C HOIOM),
MIPOBEICHHUE MPAKTHUECKONU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérhble 3amaun.

Bolunicnienuss mo ypaBHEHHMIO XUMHYECKOW peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO W3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHMYecKue CoequHeHHs. Pu3ndyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riauiuHa). buonorunyeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THAPOJIU3, ICHATYpallns, KAYeCTBCHHBIC PEAKIINH Ha OCIKH.

OKCINEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BELIECTB U X MPEBpaILCHUI:
HAOJIOZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OSIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIMK OCITKOB.

BroicokOMOJIeKYJISIPHBbIE COeITUHEHUS

OCHOBHBIC TOHSITUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHN —
MOJMMEPU3ALUS U TTOJIMKOHCHCALIHS.

OKCINEpUMEHTAIbHbIE METOJIbl M3Yy4YE€HUs BEIIECTB U MX MPEBpaILCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexmpeaMeTHbIE CBA3H.



Peanusanus MexXnpeaMeTHbIX CBSA3EH IIPU U3YYEHUU OPraHUYEeCKOW XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAaYYHBIX IOHSATHUW, TaK W TOHSATUN, SBIIIOLIMXCS CUCTEMHBIMHU I OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11Me ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PaKT, rUnoTesa,
3aKOH, TEOpHSsl, aHAIU3, CUHTE3, KJIacCHU(pUKAILMS, MEPUOIUIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, DKCIIEPUMEHT, MOJEIIMPOBAHUE.

@usuka: wmarepus, DHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYIa,
DHEPreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUC
BEIECTBA, (PU3UICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BellecTBa (O€JIKU, YIJIEBOJbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuUHEpanbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pECYpCHL.

TexHOJorus: IMHUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO ITUTaHWUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMHU

XUMHYECKUI 3ieMeHT. AToMm. Sapo aroma, H30TOMNbBI. OJIEKTPOHHAs
000Ji04Ka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl JIEKTPOHOB 0 OpOUTAIIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPHO0B. DINEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnognueckuil 3akoH U Ilepmognyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
J. . MenneneeBa. CBs3b NMEpHOINYECKOrO 3aKkoHA U [leproanyeckon CHCTEMBI
XxuMuuyeckux anemeHtoB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKHX DJJEMEHTOB U
o0pa3yeMbIX HMH TPOCTBIX M CIOXKHBIX BEHIECTB MO TPyNmaM U TEPUOIAM.
3Ha4YeHUE NMEPUOJNYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XWMHUYECKOH CBS3M
(KOBaJICHTHasl HETOJIIpHAsl W MOJIApHAs, MOHHAas, MeTajindeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XHUMHUYECKOW CBsA3M (OOMEHHBIH M JOHOPHO-
aKLenTopHblil). BomopogHas cBA3b. BaleHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. MIOHBI: KATHOHBI U AaHUOHBI.



BeniectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[Tonsitne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHECTBA B pACTBOPE.

Knaccuduxanus HEOPraHNUYECKUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckas  peakiusa. Krnaccudukamuss  XUMHYECKHX  peakuuid B
HEOPraHWUYECKOW M OPraHUYEeCKOW XHMHUHU. 3aKOH COXPAHEHUS MaCChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHYECKUX PEAKIIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMH4YecKoe paBHOBecrue. DakTOpbl, BIUSIOMIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciadblie dyeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCIasl, HEUTPaJIbHAs, IETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEeHUs BELIECTB U MX MPEBpaILCHUI:
nemoHctpanus Tabmui «Ilepuonudeckas cuctema xumuueckux snementos /. .
MeHpeneeBa», U3ydeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJIoJIeHUe U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3jioKeHUE TEPOKCHIA
BOJOPOJIa B PUCYTCTBUM KaTaJIM3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOLIBID YHUBEPCAJIBHOIO HMHAMKATOpPA, PEAKUUU HOHHOIO0 OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON pEaKIUm».

Pacuérhrble 3amaun.

Pacuértel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHd, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUEThl C HMCIOJIB30BAHHEM IMOHITHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeraiuiel.  Ilonmoxenne HemeraiuioB B Ilepuoanueckoin  cucreme
xumudeckux snemeHToB [[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoJa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHSI) U UX  COEAUHEHUM  (OKCHIIOB,
KHCIJIOPOJCOIEPKAIIMUX KHCIIOT, BOJOPOAHBIX COCTUHEHH ).

[IprMeHEeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Metambl. [lomoxenue MetamioB B lleprognyeckor CHUCTEME XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mume ¢uzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJIOB.
DNEKTPOXUMHUYECKUH Psi/i HANIPSKEHUI METaJIOB.

XUMUYECKHE CBOWCTBA BaXKHEUIIMX METAJUIOB (HATpUM, Kaiuil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MoJydeHUsT MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YE€HUs BELIECTB U MX MPEBpAILCHUI:
W3YYEHHUE KOJUICKIMU «MeTallibl M CIUIaBbl», OOpPa3l0B HEMETAIOB, pELICHUE
AKCTICPUMEHTAJILHBIX 3a/a4, HaONIOJeHHEe M OIMCAaHHE JIEeMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBHE THIPOKCHIA AIFOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU HA KATUOHBI METAJUJIOB).

PacuéTHble 3amaum.

PacuéTel mMacchl BemecTBa WM 00bEMA ra30B IO U3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuéThl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xumum B 00ecredyeHHH HKOJOTHYECKOM, IHEPTETHYECKON U MHIIECBOMN
0€30MacHOCTH, Pa3BUTHH MEIUIUHBL. [IOHATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[lpencraBnennst 00 OOMMX HAyYHBIX MPUHIIUANIAX  TPOMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

YemoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKdh, CTEKJIO, KEpaMHUKa,
MaTepuabl s 3JNEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
ya0OpeHus.

XuMHUs W 3J0pPOBbE YEJIOBEKA: IpaBUJa MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIIOJIL30BaHUS MpernapaToB OBITOBOM XUMHUU
B MIOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBA3H.

Peanmuzanmss  MeXNpeaIMETHbIX  CBsI3ed MNpPU  HM3yYEHHMH OOIed U
HEOpraHu4ecko XuMuM B 11 Kjacce OCyIIeCTBIISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W TIOHSATUM, SBIISIIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1Me ecTEeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4YHbIM (DakT, rumoTes3a, 3aKoH,
TEOpWs, aHallM3, CHHTE3, KiacCUPUKAIKSA, TEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJIEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, UOH,
U30TOI, PaJHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSHHE BEIIECTBa, (PU3MUECKUE BEIUYMHBI U EIUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: knerka, opraHusM, OKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadus: MuHEpasnbl, TOPHBIE TOPOABI, TOJE3HBIE UCKOMAaeMbIe, TOILIHBO,
pecypchl.

TexHONOTHS: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPTHsl, TPOU3BOJCTBO
CTPOWTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMICTBEHHOE TMPOM3BOJCTBO, IHIICBAS
IPOMBIIIICHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U,



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00yJaronmuMuCs TPOrpaMM CpEeIHEero o0mero oOpa3oBaHus —(JIMYHOCTHBIM,
METampeIMETHBIM H TpeaMeTHbIM). HaydHo-meToamdeckoi OCHOBOW s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHEro OOIIero
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cootBeTcTBMM € CHCTEMHO-ACSITENLHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaMeTa «XHWMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYYAIOUUMUCS POCCHICKOW TPa)TaHCKOW WICHTUIHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALMU K 00y4EHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEKICHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcsi PyKOBOJCTBOBAaTHCS B CBOEH
JESITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMHU, MPHUCYIIUMHU LETOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
1EJIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yNhTAaThl OCBOCHHS MpeaMeTa «XUMHS» IOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
TYMaHUCTUYECKIUMH, COIIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH
U HaealaMd POCCHUUCKOTO TPaKJIAHCKOTo 0OIlecTBa, MPUHSATHIMH B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IIpolleccaM
CaMONO3HAHUs, CaMOPa3BUTHsI W HPABCTBEHHOI'O CTAHOBJIEHUS JIUYHOCTU
00yJaronmxcsl.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh ONBITA IMO3HABATEIILHOW W TMPAKTUYECKOM JEeSATEIHHOCTU
oOydJaronmxcs 1o peajus3alu NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX TIPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M TIPaBWIaX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apTyMEHTHI IPYTUX MPH aHAIHN3E PA3IUYHBIX BUJIOB YU4EOHOH NeATEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€YECTBECHHON XMMMHU;

YBaXEHUS K MPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OSKCHEPUMEHTAIBHBIX  IOWCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM U MOCIEIYIOUIEM
aHanu3e MHQOpPMalUU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUU, CBSI3aHHBIE C XUMHUYECKIUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBapUILIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popmupoBaHus KyJAbTYPbI 310POBb:

NOHMMAaHUSA LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOULIEHMS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TpaBuUil O€30MacHOTO OOpaIleHHsS C BEMIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBON JEATEIbHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaIUsIX, YTPOKAIOUIUX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-MCCJIEI0BaTEIbCKON
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOW H  JPYrUX BHIAX
NEesATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMH NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHHUI0 Mpodeccuil pa3InyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAaHHUH 10 XUMHH;

YBaXCHHS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOM JAEATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYAJIbHOW TPACKTOPUHU
obOpasoBanms, Oymymeld mpodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKH TIEJIECO00pa3HOTO0 OTHOIMICHUS K TPHPOAC, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU HA 3EMIJIE;

MOHMMAaHMS TJIO0AJTBLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHHUS
PKOHOMMYECKHX ITPOIIECCOB HA COCTOSHUE MTPUPOTHON U COLIMAIBHOM CPE/IbI;

OCO3HAaHHMS HEOOXOAUMOCTH HCIIOJIb30BAHUSA JOCTIDKCHUNM XUMHH IS
pEIICHIS BOTIPOCOB PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

aKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEA  OKPYKaIOIICH
MPUPOJIHON Cpejie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HAJIMYHsI PA3BUTOTO AKOJOTHIECKOTO MBIUICHHS, SKOJIOTHISCKON KYJIbTYPHI,
OTIBITA JeSATCIIbHOCTH 9KOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOM, KOMMYHUKATHBHONH M COLIMAIBHOM
MpPaKkTHUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH  HJCOJIOTHUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIICCTBEHHOM MPAKTHKH;

MOHUMAaHMUS CHeMUUKA XWUMHUU KaK HayKH, OCO3HaHHMs €€ poju B
(GbOpMHPOBAaHUN PAINMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3MaHUH IIEJIOCTHOTO
MpeaCTaBICHUs] 00 OKPYXAIOMEM MHPE KaK O SIMHCTBE MPUPOILI M YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIieHUH TMpobJieM COXpaHCHUs
MIPUPOJITHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUII  COBPEMEHHOM
IMUBWIM3AMK: B €€ TyMaHHCTUYECKOW HAMpaBIEHHOCTH W BaXXHOH pOJU B
CO37JaHUU HOBOW 0a3bl MaTepHUAILHON KYJIBTYPHI, PEIICHUN TIO0ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPIETUUYCCKOM, MUIIICBON H
AKOJIOTHYECKON 0e30MMacHOCTH, B PAa3BUTHH MEIMIIMHBI, 00ECTICYCHUN YCIOBUN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMGPOPTHOW IKHU3HU KaXKIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJiy4aeMble 3HAHUS /Ui aHAJU3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbIE 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IeNbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XWMUYECKUE 3HAHUS JUIS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN AESITEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3IMUHBIX cepax MpopecCuoHAIbHON

JNESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yiabTaThl OCBOCHHUS Y4eOHOTO mpeamera «XUMHsD Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HauyuMble A1 (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOyUaIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TOHSITUS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHENU(PHUKY METOIOB TO3HAHHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHe);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATE/IbHBIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIme dbopmupoBaHue (GYHKIIMOHATBEHOM
I'PaMOTHOCTH M COIMATIbHON KOMIETEHIIUU O0yJarOIINXCS;
CIOCOOHOCTh oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIEC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKNE 3HAHMS M yHHBEpPCaJbHBbIC Y4eOHBIC
JEWUCTBUS B IO3HABATEIIBHOW M COLIMAIBHOW MPAKTHUKE.

MerarnpeaMeTHbIE pPE3YyJbTAaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4e€OHBIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PErYJISTUBHBIMU
JNEUCTBUSIMH.

OBaanenue YHHMBEpPCAJIbHBIMHA y4eOHBIMH NMO3HABATEIbHBIMU
ACHCTBUSAIMM:

1) 6a30BbIe JJOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO  (OpMYNIMpOBaTH U aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENH JCATEIIBHOCTH, 3a/1aBas NapaMeTpbl W KPUTEPUH UX
JOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTHU C ITIOCTABJICHHBIMU LIEIISMU;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIACIIATh XapAaKTEPHbIC NMPU3HAKW NOHATUM MW YCTaHABJIMBATh MX B3aHMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOIIME MOHATHS [l OOBSICHEHUS OTIENbHBIX ()aKTOB U
SIBIICHUM;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM HJsl KJIacCU(PUKAIUMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXKIY M3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKHE pPaCCYXXKIeHUs (MHIYKTUBHBIC, JI€TyKTUBHbBIC, 10
aHaAJIOTUM), BBISBJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B pPacCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJ) OJJIeMEHTa, XUMHUYeckass QopMysa, ypaBHEHHUE XHMHUYECKOU
peaKknmuu — TPU PEHICHUH Y4YEOHBIX IMO3HABATEIBHBIX M TMPAKTHUSCKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS JIJISl BBISBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIUpOBaTh LEIU U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSATENTHLHO C(OPMYIUpPOBAHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUST U  TMPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 3a XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHNUS,
COCTaBIISATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYCHUYECKON HCCIEOBATEIIbCKOM U MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIHLHOMY
MOUCKY METOJOB PEIICHUSI MNPAKTUYECKUX 3aJad, MNPUMEHEHUIO pPa3IUYHbIX
METOJOB MTO3HAHUSI.

3) pa6ora c nndopmanueii:

OPUCHTHPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHopMmanmu (HayIHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEP’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (Hopm
MpEeJCTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3JIUYHbIE METOJIbI MPU TOUCKE U
orbope wuH(bOpMaIMK, HEOOXOAUMOW I BBINOJHEHUS Y4YeOHBIX 3ajad
onpeneaEHHOrO THIIA,

npuoOpeTaTh OIBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeACTaBICHUS
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTHUE);

UCTIONb30BAaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKON uWH(MOpMAaIMel: TMPUMEHATh MEXNpeaMeTHbIe (pusnueckne w
MaTEMaTU4YECKHE) 3HAKU U CUMBOJIBI, (hOPMYITbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

OBj1aieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJA€MOM TEMBI B XOJ€ TUAIOTa W/WIH
JUCKYCCUHW,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEIJIOKCHHON 3a/1a4K;

BBICTYNAaTh C MpE3CHTAIMeNl pe3yJIbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUN
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUIECKONW pabOThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoekTa U GopMyIUpPOBATH BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TMO3UIIMHA B
X0J1e 00Cy X IeHHS 1 OOMEHAa MHCHUSMH.

OBj1ajieHHe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO ITUTAHUPOBATh M OCYIIECTBISTH CBOIO II03HABATEIBHYIO
NEeSATEIbHOCTh, Ompenelsis €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpeajaraeMblii ajiroput™m ACHCTBUN mpu
BBITIOJTHEHUH Y4YEeOHBIX W HCCIENOBATENLCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ (eKTUBHBIA C€rMOCcO0 HMX pemeHuss C Y4YETOM IMOJYYEHUS HOBBIX 3HAHHHA O
BEIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHaJIn3a
¥ CaMOOILICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHUS Kypca «OpraHuueckass XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTH  MPEJACTABICHUN O XUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B  (POPMUPOBAHUU MBIIUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalOIIME TOHATUS (XMMHUYECKHUH DJIEMEHT, aToM, JJIEKTpPOHHas
0001109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKEJeT, (PYHKIMOHAJIbHAs TpYIIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOIMYECKUIN psAll, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOJ M a30TCOAEPXkKALIUE COCAUHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallie B OCHOBE IIOHMMaHUS IPUYMHHOCTH W CHUCTEMHOCTHM XHMMHYECKHUX
SBJICHUM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30M1acHOM HCIOJIb30BAaHUU BA)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
NPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPHU3HAKH MOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpPALIEHHON)
(GopMya OpraHMYECKMX BEUIECTB U YPABHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBAaTh MOJEINA MOJIEKYJ OpPraHMYECKMX BELIECTB Ul WIUIFOCTPALMHA HX
XUMHYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIIMBATh NPUHAIECKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynmne COeIMHEHUN (yriaeBOJOpOAbl, KHCIOPOA M a30TCOAEprKallue
COCIMHEHUS, BBICOKOMOJIEKYJSIDHBIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IO
cuctemarnueckoil HomeHkiarype (IUPAC), a Takxke HmpUBOIUTH TPUBHAJIBHBIC
Ha3BaHUS OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MNPONUJIEH, AalleTHJICH,
STHJICHTIIUKONb, TIUIEPHUH, (eHOoMN, (opMalbaerus, aneTaibAeTHa, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAsI KUCJIO0TA, IJIFOK03a,
dpyKTO3a, KpaxmaJ, LeJUIr0J103a, TIULHH);

c(hOPMUPOBAHHOCTh YMEHUS ONPEIEHATh BHUIbl XUMUYECKOHM CBA3U B
OpPraHUYECKUX COECIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTH ~ YMEHUW  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
dbuznyeckrue M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH pa3TMUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMIEH, alleTHJICH,
oyranuen-1,3, metunOyranuen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHTJUKOJIb,
TIUIEpUH, (EHON, aleTalbACerull, MypaBbUHasi U YKCyCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmas, HeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
celppsi  (HedTh, NPUPOAHBIM Ta3, Yrojib), CIHOCOOBI WX TEpepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB NEPEepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHMUM TMPOBOJUTH BBIUUCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELISCTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB UJIM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTH YMEHHUH BIAJIETh CHUCTEMOM 3HAHMI OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUH NPU W3YYEHHH BEUIECTB U
XUMHUYECKUX ABJICHUN (HaOJt0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS IS TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJIB30BAHUS XUMUYECKON
NOCYJIOM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpallieHus ¢
BCIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITTOJTHEHHIO JT1a00PaTOPHBIX
XUMUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH U  BBINOMHATH XUMHYECKUU
HKCIIEPUMEHT (IIPEeBPAIlIEHUs] OPTAaHUYECKUX BEIIECTB NMPU HArpEeBaHUU, MOJTyUYCHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMHA OPraHUYECKUX
BCIIECTB, JCHATYypaIusi OCIIKOB NMPH HArpeBaHWH, IBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBUM C TpPaBWJIAMH TEXHUKH O€30MaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMH M JTAOOPATOPHBIM O0OpPYJIOBAaHUEM, TIPEICTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMmMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peaknuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyld M3 pa3HBIX MCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTEpHET U Apyrux);



cOpPMUPOBAHHOCTh ~ YMEHMM  COONIOAATh  MpaBUia  IKOJIOTMYECKU
1eJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JIE€ATENbHOCTH B LEISIX
COXPAaHEHUSA CBOETO 3J0POBbS M OKpYXKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHSI Ha >KMBBIE OPraHW3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BelecTB, moHuMas cmbica mokazarens [1JIK, mosicHITH Ha mpumepax CrnocoObl
YMEHBIICHUS U MPENOTBpALCHUs HX BPEIHOIO0 BO3JACHUCTBUSA HAa OPraHU3M
YEJI0BEKa;

Uil 00yYarouuxcsi ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX MO3HAaHUSA BEIIECTB W
XUMHYECKHUX SBJICHUM;

JUISL CIIENBIX M CJIAa0OBUAALIMX OOYyYarOIUXCsS: YMEHHE MCIOIb30BaTh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XUMUSD OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TMO3HAHWUU SIBJICHUU
npupoAsl, B (OPMHUPOBAHWUU MBINUICHWS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM I peLICHUs IPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U IPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIINE TMOHATHS (XUMUYECKUA 3JEMEHT, aToM, M30TOoM, S-, p-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKA,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakiMh, XUMHYECKOE€ pPaBHOBECHE); TEOPHUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKONU IUCCOLMALUM, nepuoanueckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPALICHUS SHEPTHU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH U
CHCTEMHOCTH XMMHYECKHX SIBJICHHUH, (haKTOJIOTHUECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BAHUHM BOXKHEHIITUX HEOPTaHUYCCKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHblE NPU3HAKU TOHATH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHUs (OpMyJ BEIIECTB M ypPaBHEHUH XUMHUYECKUX  PEaKLHM,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEJIBHBIX
HEOpPraHWYEeCKUX BellecTB (YrapHblii ra3, YIVIEKHCIbIM ra3, amMMHak, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU ONPEIENSITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAWHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAas, HOHHAs, METAJJIMUECKAasl, BOJOPO/IHAsI) B COEIMHEHUSX, THUII
KPUCTAJUIMYECKON PpEHIETKH KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJIEKYJISIpHasd,
VMOHHAs!, METAJUIMYECKAas), XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHM;

c(OpMHUPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh IIPUHALJIEKHOCTD
HEOpPraHWYECKUX BEILIECTB IO MX COCTaBy K OIpEAENEHHOMY Kiaccy/Tpyme
COEIMHEHUI (MPOCThIE BELIECTBA — METAUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI NEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX dJeMeHTOB 1—4 mnepuonos Ilepumonnueckon cCucTeMsl
xumudeckux 3meMmentoB J[. M. MennmeneeBa, ucmosib3ys MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «HEPreTUYECKUe YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKUX JJIEMEHTOB M UX COCIMHEHHUU
1o nepuoaaM U rpynnam llepuonnueckon cuctemMpl XMMUYECKHUX 3i1eMeHTOB [[. .
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHMM  XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB  Ppa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYECKHMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIHH I10
pa3IMYHBIM IMpPHU3HAKaM (YUCIy M COCTaBy pEarupyroliydx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS 3JEMEHTOB, 00paTUMOCTU
peaKklny, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHHS PEAKIMI pa3IMYHBIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKIINil MOHHOTO OOMEHAa, YUYUTHIBAS
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,



c(hOPMHUPOBAHHOCTh yYMEHUM TIPOBOJMTH PEAKIUH, ITOJATBEPIKIAOIIHE
Ka4eCTBEHHBI COCTAaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW  PacCKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMK MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBHCHMOCTDh CKOPOCTH XUMUUYECKON
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb XHUMHUYECKHE IPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIICHHOIO TMOJYy4YEHUsI CEpHOM KHUCJIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH TPEACTABICHUNA 00 OOIMWX HAyYHBIX TPHUHIHMIAX H
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIUMCICHHS C HCIOJb30BAaHUEM
MOHSATUSI «MaccoBas JIOJIS BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IIPU XUMHUYECKUX PEaKIMAX, MACChl BEIIeCTBA WU 00BEMA Tra30B 0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIIOBOr0 3¢ (deKTa peakinid Ha OCHOBE 3aKOHOB COXPAHEHHWS MAacChl
BEIIIECTB, MPEBPALLCHUS U COXPAHCHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBHIIA MOJb30BAHUS XUMHUYECKOM
MOCYZION ¥ J1abopaTOpHBIM O0OPYIOBAaHWEM, a TakK)Ke MpaBuia OOpamIeHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJTHEHHIO J1a00PaTOPHBIX
XUMHYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJHATh XUMHYCCKUM
AKCTIIEPUMEHT (pa3JIoKeHHE TEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTalllu3aTopa,
ONpE/CICHUE CpeAbl PAaCTBOPOB BEHIECTB C MOMOIIBI0 YHHBEPCAIHLHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIInu,
peakIiMud MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakIuu Ha cyibdar-, KapOoHAT- H
XJIOpUI-AaHUOHBI, HA KaTMOH aMMOHHUSI, PEIICHUE AKCIECPHMEHTAIBHBIX 3ajad 10
temMaM «Metaub»y U «HeMmeTtaiibl»y) B COOTBETCTBHU C MpaBUIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNUN C BEIICCTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaTBl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIOIIUX PEaKIMil M (OpMYJIUPOBATH BBHIBOJIBI Ha OCHOBE
ATUX PE3YyJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIu, THTepHET U JpyTuXx);



cOpPMUPOBAHHOCTh ~ YMEHMM  COONIOAATh  MpaBUia  IKOJIOTMYECKU
1eJ1ecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAaHEHUSA CBOETO 3J0POBbS M OKpYXKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BENIECTB, TOHUMAs
cvpicn mokaszarens [IJIK, moscHaATh Ha mpuMepax CcrnocoObl YMEHBIUICHHS U
IIPEAOTBPALLCHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJI0BEKA,

Ui O0y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
IPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX MO3HAHUSA BEIECTB W
XUMHYECKHUX SBJICHUM;

IUIe  clemnblX U caaboBUAALIMX OOYyYaroIIMXCS: YMEHHE UCMOJIb30BaTh
penbedHo-ToUeuHyto cucteMy obo3HaueHui JI. bpaiins g 3anucu XMMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposwbie)
Ne n/m Kontpoabnsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBare/bHbIE
padoThI padoThI pecypesr
Pa3nes 1. TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMUH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUSI OPTAaHNYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesonopoabl
2.1 [Ipenenbuble yrieBogoOpoOAbl — aaKaHbI 2
9 HenpenenbHble yrieBogopo/ibl: alKEHBI, 6 |
aJIKaIMEHBbI, AJIKUHbI
23 ApoMaTudecKue yriieBoa0pObl 2
54 [IpupoaHble HCTOYHUKH YTJIEBOAOPOJIOB U 3 |
UX nepepadoTka
Uroro mo pazaeny 13
Pazpnen 3. Kucsiopoacoaep:xamnue oprann4ecKue coeAUHEHNUs
3.1 Cnuptsl. ®enon 3
39 Anbneruasl. KapOoHOBBIE KUCITOTHI. 7 |
CrnoxHuble 3¢upbl
33 VYrieBoasl 3 1




Hroro no pasaeny 13
Pasnen 4. AzoTcoaepskamme opranudeckne coelMHeHUus

4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3
Uroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIHHEHUA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM un¢ppoBbIe
Ne ni/m P Konrpoabnbie IIpakTuyeckue (1udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB 1. . MenaeneeBa
12 Crpoenue BerectBa. MHOrooOpasue 4
’ BCIIIECTB
1.3 XHUMHYECKUE PEAKLUN 6 1 1
Hroro no pasneny 13
Paszpnen 2. Heoprannuyeckast XuMust
2.1 Merauibl 1
2.2 Hewmeramnsl 1 1
)3 CBs13p HEOPraHUUYECKUX U OPraHUYECKUX )
’ BEIIICCTB
Uroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrposbabie IIpakTHueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
| [Ipenmer oprann4eckoi Xummuu, € |
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE 04.09.2023
Teopus cTpoeHust OpraHMuYEeCKUX
2 coenuHenuii A. M. BytiiepoBa, eé 1
A yHIep 11.09.2023
OCHOBHBIE [TOJIOKEHHUS
[IpencraBnenue o knaccuduxanuu
opraHuueckux Bemects. Homenknarypa
3 1
(cucremaTudeckas) U TpUBUAIbHBIE 18.09.2023
HA3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUU PSIL 25.09.2023
5 MertaH u 3TaH — OpoCTEeUIINe 1
IIPEACTaBUTENN AJTKAHOB 02.10.2023
6 AJIKEHEBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
P 09.10.2023
OTHUJEH U IPONUIIEH — IpOoCTENIne
7 1
IIPEACTaBUTENN AJTKEHOB 16.10.2023
g [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
JTUJIEHA U U3YUYEHUE €T0 CBOMCTBY» 23.10.2023
9 Anxanuensl. byraguen-1,3 u |
meTtmiOyraguen-1,3. [onyuenune 13.11.2023




CUHTCTUYCCKOI'O Kay4dyKa U pC3UHLBL

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 FOMOJIOVFquVCKHI?I psan. AuetuneH — 20.11.2023

MPOCTEUIINI MPEACTAaBUTENb AIIKUHOB
1 Brruncnenus no ypaBHEHHIO XUMUYECKOM

peakiuu 27.11.2023
12 Apenbl: 6eH301 ¥ TOIyol. TOKCUYHOCTh

apeHOB 04.12.2023
13 I'eneTnueckas cBsI3b yrieBOJOPOAOB,

MIPUHAISKAIUX K PA3JIMYHbIM KJlaccam 11.12.2023

[IpupoiHbIE HICTOYHHKH YIJIEBOIOPOIOB:
14 MIPUPOJIHBIN T'a3 U OMyTHBIC HE(DTSIHBIC

r:%II), I-Ille(i)Tb u HpOleKZEI eé nep(%c)pa60TKH 18.12.2023

[IpupoiHbIE ICTOUYHUKH YTJIEBOIOPOIOB:
15 MIPUPOJIHBIN T'a3 U TOMyTHBIC HE(DTSIHBIC

r:%II), I-Ille(i)Tb u HpOleKZEI eé nep(%c)pa60TKH 25.12.2023
16 [IpenenbHbIe OAHOATOMHBIE CIUPTHI:

METAHOJI U 3TaHoJI. BogopoaHas cBs3b 15.01.2024
17 MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb U

TIIMLEPUH 22.01.2024
13 DeHOJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE

U XUMUYECKUE CBOWMCTBA, IPUMEHEHNE 29.01.2024
19 Anpaerupl: opMaIbAeTUI U

aneraibAaerusl. AueToH 05.02.2024
20 OnHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE

KHMCJIOTBI: MypaBbHHAsI U YKCYCHas 12.02.2024
1 [IpakTuueckas padbora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOM KHCJIOTBD) 19.02.2024




KonTtponbHas pabota no pasueny

22
«YTIeBOOPOIBI» 26.02.2024
CreaprHOBas U OJIEMHOBAsI KUCIOThI, KaK
23 MIPEICTABUTEIN BBICIINX KapOOHOBBIX
peit P 04.03.2024
KHCJIOT
24 Mputa Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NEHCTBHUE 11.03.2024
CnoxHbIe 3()HUPHI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCJIOT. | MAPOIN3 CIIOKHBIX
P o 18.03.2024
3¢upos
26 Kupsl: runponus, npuMeHeHHe,
Ouojoruveckas poib KUPOB 01.04.2024
VYrieBoabl: cocTaB, KjlacCU(pUKaLU.
27 Baxneiiime npeacTaBuTeIN: IIII0K034,
pel 08.04.2024
dbpykTo3a, caxaposa
)3 Kpaxman u niemuitoio3a Kak mpupoIHbIe
IIOJINMEPHI 15.04.2024
KonTponpHas pabora no pazaeny
29 «Kucnopoacoaepskame opraHuuecKme
POACOICpAANIE Op 22.04.2024
COEIUHEHU
30 AMMHBI: METHJIAMHH M aHUJIUH
29.04.2024
AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbBIS
31 OpraHuvecKue COeIUHEHNUS, UX
P A : 06.05.2024
ouosornueckoe 3HaueHue. [lentuael
benku kak npupoHbIe
32
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS 13.05.2024
33 OCHOBHBIE TTIOHATHS XUMHHU




BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUI

OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTmaccbl, kayuykH, BOJIOKHA

20.05.2024

20.05.2024

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KoHTtpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yUeHust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypauus arToMoB

[Iepuonnueckuii 3akoH u llepuoanueckas
cUCTeMa XMMHYECKuX 31aeMeHToB /1. 1.
MengeneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U UX COSAMHEHU IO
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

CrpoeHue BeniecTBa. XMMUYECKas CBs3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenp okucieHus. Bemiectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC U KOJUTOUIHBIC PACTBOPBI.
MaccoBasi J10J1s1 BEIIECTBA B PacTBOPE




10

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX CoeMHEeHUM. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, Pa3JIMYHbBIX
KJ1aCcCOB

Knaccudukanus XuMudeckux peaxiuii B
HEOPraHMYEeCKOW U OPraHMYeCKON XUMHUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPU
XUMHYECKIX PEaKIUIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XHUMHYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 1. «Bousinue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKium»

11

DneKTpoauTHYecKas aquccoruanus. [lonstue
0 BoziopoHoM nokasarene (pH) pactsopa.
Peakniuu nonnoro oomena. ['maponus
OpPTaHMYECKUX ¥ HEOPTaHMYECKHUX BEIIECTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 A5IeKTpOIH3E
pacIiaBoOB U pacCTBOPOB COJICH

13

14

KonTtponbHast pabota no pazueny
«Teopernyeckue OCHOBBI XUMUI»

Mertainmnsl, ux nonoxxenue B [lepuoamueckoit
CUCTeME XUMHUYECKHX dnneMeHToB [I. U.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOme GpundecKkue cBONCTBa
METaJIOB




15

16

CmuiaBbl METaJIOB. DIIEKTPOXUMUYECKHUM Pl
HaIPSHKEHUN METaJIOB

XHMMHYECKHE CBOMCTBA BaXKHEHIIIMX
METaJuIoB (HAaTpUH, Kajaui, Kajablui, MarHui,
ATIOMUHHI) U UX COeTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHNN

18

19

20

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

[IpakTuueckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Meramie»"

HeMeTaJ'IJ'II)I, UX IIOJIOKCHUC B
[Iepronnueckon cucreMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyYeCcKue CBOMCTBA HEMETAILIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCTUHEHUN

XuMHUecKue cBOMCTBa a30Ta, hocodpa 1 Ux

COCIMHEHUN

XHUMHYECKUE CBOMCTBA yIIepo1a, KPEMHHUS U
UX COCOUHEHUU

25

26

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTUHEHUN

O00011eHME U CUCTEMATU3ALMS 3HAHUH 110




Teme «HemeTamnsl». BerauciaeHus mo
YPaBHCHUAM XUMHYCCKUX peaKuHﬁ n
TEPMOXUMHYCCKUC paC‘IéTLI

[IpakTuyeckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1
"HemeTtast"»

)8 KonTponbHnas pabora o temam «MeTanmib» ]
u «Hemeramnb»

29 Heopranuueckue u opraHnyeckue KUCIOTHI. |
Heopranuueckue u opraHnueckre OCHOBaHUS
AmdoTepHbIe HEOpraHu4ecKue U

30 OpraHMYECKUE coequHEeHus. [ eneTnueckas ]
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMum B ob6ecrieueHNH SK0JIOTHYECKOi,

31 SHEPreTUYeCcKoi U MUILEBOM 6e30MacHOCTH, 1
pa3BUTHUU MEIULIMHBI
[IpencraBienust 06 0OMMX HAYUIHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO ITOIy4eHUS 1
BaXHEHILINX BEILIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

Xumus: ba3oBsiid ypoBens: 10 knacc: yueOHuk. Aptopsl: B.B. Epemun, H.E.
Kysemenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B.
Jlynuna. - M.: Jlpoda, 2020.

Xumusi: ba3oBblii ypoBenb: 11 kiacc: yueonuk. Apropsl: B.B. Epemun, H.E.
Kysbmenko, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. - M.: Jlpoda,

2020.

METOINUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII

MO

Sxmacc
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