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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1m0 XMMHUM Ha YpPOBHE CpEIHEro oO0Iero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanmpbHoro zakoHa ot 29.12.2012 Ne 273-d3 «O6
obpaszoBanuu B Poccuiickoit denepanuny», TpeOOBaHU K pe3yibTaTaM OCBOCHUS
dbenepabHON 00pa30BaTEIPHOW MPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DenepalbHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM ctrangapre COO, c¢ yuérom KoHueniuu mnpenoaBaHus
yudeOHOro mpeaMera «XUMHs» B 00pa3oBaTeNbHBIX opraHm3aiusx Poccuiickoit
denepanivy, peamu3yIOIMX OCHOBHBIE OO0Opa3oBaTebHbIE MPOTPAMMBI, U
OCHOBHBIX TMoNOkeHUl «Crtparerun pa3BuTHs BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJO0B K pa3pabOTKe MporpaMMbl MO XUMHUH, K OMPEACICHUIO
o0mmeli cTpareruu 00ydeHUs, BOCIUTAHUS U Pa3BUTHS 0OyJarONIMXCS CPEACTBAMU
yueOHoro npenmMera «Xumus» aiig 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanpHbie TosiokeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJIepKaHUs, PE3yJbTaTOB OOy4YeHHUS W TpPeOOBaHWUI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3aIii, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEPLIAIOIIMM 3TAalOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIAX
[EJIOCTHOM CHUCTeME XUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB MPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YeJIoBeKa, a TakKe OJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3IOPOBBI0O M TPUPOTHON cpene. Peammsyercss xumudeckoe o00pa3oBaHue
0o0y4Jaronmxcsi Ha ypOBHE CpEIHEro O0IeTro 00pa3oBaHMs CPEeACTBAMHU yU4eOHOTO
npeaMera «XHUMHS», COIEpPKAHHE M TIOCTPOCHHE KOTOPOro OMpENENICHbl B
nporpaMme Mo XMMHHM € Y4ETOM CHEeHU(PUKA HAYKHM XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJIBI U B MaTepUATbHOM KU3HU OOIIECTBA, a TaKkKe C y4ETOM
0o0IMX 1eJied U MPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero oomero oopasoanus B Poccuiickoit deaepanumn.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOyro pojib B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepPHAILHON KYJIBTYPHI
Ona BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PALIMOHAIBHOIO HAYYHOTO MBIIIUICHUS,
B CO3JaHHME LEJOCTHOTO MPEJICTABIEHUsI 00 OKpPYKAIOLIEM MHUpPE KaK O €JUHCTBE
NpUPOJBl U YeJOBEKa, KOTOpoe (hopMHUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3ZMOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMH HAYKaMH, XUMUS CTajla
HEOThEMIIEMOI YaCThl0 MUPOBOM KYJIbTYPbI, HEOOXOIUMbBIM YCIIOBHUEM YCIIEIIHOTO
TpyAa W KHU3HU Kaxmoro wieHa oOmectBa. CoBpeMeHHas XMMHA KakK Hayka
co3ujaTeNbHasi, KAaK HAayKa BBICOKMX TEXHOJIOTMI HallpaBj€HAa Ha pEIICHHE
r100ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTUS 4YEJIOBEYECTBA — CHIPHEBOW,
IHEPreTUYECKOH, MUIIIEBOM, IKOJIOTHUYECKOI 0€30MaCHOCTH M OXPaHbI 3I0POBBS.

B cooTrBercTBHM C OOIIMMH LENSIMHM W NPUHUUIIAMH CpPEIHEro OOIIeTo
obpasoBanms coaepkanue npeamera «Xumus» (10—11 kmacchbl, 6a30BbI YPOBEHB
U3YYEHHUSI) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyyarmuxcs, HEOOXOIUMYI0 UM i1 BbIpaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMa, HPOJOJLKCHUS
00pa30BaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMeTa  «XUMHUS»  SBISIIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» u «OOm@as M HeOpraHudeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHWKA 10 HEOPTaHWYECKOW XMMUH (C BKIIOUYCHHUEM 3HAHUN W3 OOIICH XUMHH) U
Ooprannyeckon xumnu. PopMuUpOBaHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEro MHOrooopasus
BELIECTB Ha OCHOBE OOLIMX MOHSTUN, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepxaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuveckas XUMus» c(popMupoBaHa B MPOrpaMMe IO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3Yy4eHHI0O ydeOHOro Marepuaia u OO0yCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTUEM  3HAHUM HA  ONPENCNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMY4EeCKOM XHMHUHM BEILECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCMHEHHN, a TaKkKEe Ha YPOBHE CTEPEOXMMHYECKMX M JJIEKTPOHHBIX
Ope/CTaBICHUA O CTpoeHMu BemlecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BELIECTBAX JAOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
aAKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckOW XUMHUH TOJIy4arOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs MEepPBOHAYAIHHBIC
NPEACTABICHUS O XUMMUYECKOUN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUsI, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yrjoM 3peHHs B mnpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOTO 001mero oOpa3oBaHHs
TEOpETHUECKUd MaTepuan u (HAKTOJIOTHUECKHE CBEJCHHS O BEIIeCTBAX U
XUMHYECKON peakinuu. Tak, B yacTHOCTH, B Kypce «OO0Imas M HeopraHuyeckas
XUMHSD» OOydaroIMMCsl MPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOANUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMUYECKUX TMO3UIINH,



rIy0)Ke TIOHSATh MCTOPUYECKOEe H3MEHeHHe (YHKIUMHA JTOrOo 3akoHa — OT
00001IatoNIet 10 0OBACHSIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BaXXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUM, & TAKXKE O XMMHUUYECKHUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTAX TMPOTEeKaHWs jJomnosHsiercss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIMMHU KYJIbTYPOJOTHUECKUNH W TPHUKIAJHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3W XHMHH C
JPYrMMH HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIBHOM W MPAKTUUYECKOU
JEATEeIIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAaXKEHHUS K IIPOIECCY
TBOpPYECTBA B 00JIACTH TCOPHHM W MPAKTUYECKUX MPUI0KECHUN XUMHH, ITOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjemMax, CBS3aHHBIX C XHMHEHW, KPUTHYECKA OCMBICIMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOTIOJIHEHUS 3HAHUM, PENICHUS WHTEJUICKTYaIbHBIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATEILCKUX 3a7au. B 11emom coaepkanue yueOHOTo
npeaMera  «XHMUS»  JAHHOTO  YPOBHS  WM3YYEHHS  OPUEHTUPOBAHO  HA
dbopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHYECKOM OCHOBBI Il NMOHUMAaHUs
dbunocopckux uaeh, Takux Kak: MaTepualibHOE€ €JIUHCTBO HEOPraHWYECKOrO U
OPraHMYecKOTO0 MHpa, OOYCIOBICHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh IMPUPOJHBIX SABJICHUM TyTEM OJKCIOEPHUMEHTA W
pelieHUs TPOTHUBOPEYMM MEXTy HOBBIMH (akTaMH W TEOPETUUYCCKUMH
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMUU B PEHICHUU IKOJIOTUUYECKUX MPOOeM, a
TaKoKe Npo0eM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHMS HOBBIX
TEXHOJIOTUI U MaTEpHAJIOB.

B nmnnmane pemeHuss 3amad  BOCIWTAHUS, Pa3BUTHS W COIMAIIM3ALIMH
00yJaromMXcsl MPUHATHIE MPOTPAMMOM MO XUMHM TOAXOJbI K OIpPEACICHUIO
COJepXKaHUSI ¥ TIOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaioT  (GOPMHPOBAHUE
YHUBEPCAIBHBIX YYCOHBIX JICHCTBUH, HMEIOMIMX 0a30BO€ 3HAYCHHE IS
Pa3IMYHBIX BHUAOB JICITCIBHOCTH: PEIIECHHUS TMpoOJieM, IIOMCKAa, aHalu3a M
00paboTku nHpopMaLKK, HEOOXOTUMBIX I MPUOOPETEHUS OIBITA MPAKTUIECKON
M HCCJIeI0BATEIbLCKON NEATEIPHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUHU
XUMHUH.

B mpaktuke mnpenojaBaHMs XHMHH KaK Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusI, TAK M HA YPOBHE CPEIHETO 00IIeT0 00pa3oBaHus, IIPH OINpeIeIeHUN
COJEP)KATEIbHOM XapaKTePUCTUKU I1IeJIe HM3y4eHUs MpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTU TPAJUIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
JeSITEILHOCTA 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJbTypbl. C
METOJIMYECKOM TOUKH 3PEHUS] TaKOW MOAXO0J K OINPEICIICHUIO IEeJIeH H3Yy4CHUS
IpeMeTa SBJISIETCS. BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs IJIaBHBIMHU LIEJSIMH U3YYEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCA:

e (dopmHupoBaHME CHCTEMbl XMMHUYECKMX 3HAHMHW KaK BaKHEHIIEH
COCTABIISIIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KITI0YEBbIC TOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IMOHUMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHUE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMHUYECKHX pEakKiui, HEOOXOIWMBIX [JIsI TPHOOpEeTeHUs
YMEHUH OpPUEHTHPOBATHCSI B MHPE BEILIECTB M XUMHUYECKUX SIBICHUHU,
MMEIOLIMX MECTO B MIPUPO/IE, B IPAKTUYECKOHN U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CTIOCOOOB JCSITEIHFHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHWMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJICHUEM  TPaBUI
0e30macHOro OOpaIIeHHs ¢ BEIIECTBAMM.

Hapsiny ¢ 3tumMm, conepkaTenbHasi XapakTepUCTHKA LEJIeH U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPUTETAMU B CHCTEME CpeHero oomiero obpazoBanus. Cerogus B
NpernoJaBaHNM XUMUU B OOJbIIEH CTemeHH OTAaéTcs  MPEeArnoYTeHHE
NPAaKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOy4YeHUs, OPHEHTUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00II€00pa30BaTEIbHON OpraHM3alvy, BIAJCHOIIEro He
HAaOOpOM 3HaHUM, a (YHKIUOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHHUSIMU aKTUBHOTO TMOJIyYE€HUS 3HAHUN W MPUMEHEHUS WX B pealbHOU KU3HU
JUTSI pEIICHUS] IPAKTUYECKUX 3a7ad.

B cBsa3u ¢ 3TMM TpU H3YYEHHM MpeaMeTa «XUMUsS» JTOMUHHUPYHOIIEe
3HaueHHUE NMPUOOPETAIOT TaKKE LEIH U 33]1a4H, KaK:

ajanranusi 00y4aromuyxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIJICKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITAIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX KU3HEHHBIX CHUTYAllUsX, CBA3aHHBIX C BEIIECTBAMU M UX
NPUMEHEHUEM;

dopMupoBaHue y OOy4aroUMXCs  KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIINIA), UMEIOUINX YHHBEPCATbHOE 3HAYCHHE ISl Pa3IUYHBIX BHUIOB
JESTeIbHOCTU: PEIIeHUs Mpo0jeM, TOUCKa, aHamu3a U 00paboTku uHpopMaImH,
HEOOXOIUMBIX I TNPUOOPETEHHs OIbITa JESITEIbHOCTH, KOTOpas 3aHMMAeT
BaXHOE MECTO B T[IO3HAHWUM XHMHM, a TaKXKe s OLEHKM C TO3ULUN
AKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U XUMUYECKHX
MPOIECCOB HA OPTAHU3M YEJIOBEKA U MIPUPOAHYIO CPEILY;



pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00yUaIOMXCs: CIIOCOOHOCTH CaMOCTOATEIBLHO MPHUOOPETATh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMHU, NCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOUCKA U aHaiIu3a yuyeOHOU U
HAy4YHO-MOMYJISIPHON MH(OPMAIIMK XUMUYECKOTO COJIEP KaHNUS;

(hopMHpOBaHKE U PA3BUTHE Y 00YYAIOLIMXCSI ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHWU M TPOBEICHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAHWE Yy oOOydarommxcs YOEXKIEHHOCTM B T'YMaHHUCTHYECKOU
HAIIPaBICHHOCTH XHMHUH, €€ BaXXHOW pPOJM B PEHICHHM TJIOOAIBbHBIX MpoOieM
palMOHAIBHOTO MPUPOIOIOJIB30BAHUS, TOTIOJHEHUS SHEPIEeTHUECKUX PECYPCOB H
COXpaHEHUs TPUPOIHOTO PABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K NPHUPOJE M CBOEMY 3/I0pOBbIO, a TaKK€ NPUOOPETEHUs OIbITa
UCMOJIb30BaHUSl TOJIYYCHHBIX 3HAHUM MJi TPUHATHS TPAaMOTHBIX PELICHUN B
CUTYallUsX, CBA3AHHBIX C XUMUYECKUMH SBIICHUSMU.

B ydeOnom mane cpeaHero ooOmiero oOpa3oBaHHUS MpeAMET «XUMUS
0a30BOro YpOBHs BXOAWT B COCTaB MpeaIMETHON 00sacTu «EcTecTBEeHHO-HayuHbIE
OpEIMETBI».

OO11iee 4ncao yacoB, OTBEAEHHBIX AJI U3YUEHHUs] XUMUHU, HA 6a30BOM YPOBHE
cpemHero oOmiero ooOpa3oBaHus, coctaBisieT 68 dacoB: B 10 xmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 vaca (1 gac B Heemi0).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMUH

[IpenMeTr opraHMYEeCKON XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
IIOJIyYEHHH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKUX
coenuHeHuilt A. M. bytneposa, €€ ocHOBHBbIE NOI0kKEeHUsL. CTPYKTYpHBIE (hOPMYIIbI
OpPraHMYECKUX BelecTB. loMonorus, wuszoMepus. XuUMHUYECKas CBiI3b B
OPraHNYECKUX COCAUHEHNAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre 0 KiIacCH(pUKAMKU OpraHuyeckux BemecTB. HomeHknaTtypa
OPraHUYEeCKUX COCIMHEHMH (CHCTeMaThyecKas) ¥ TpPUBHAIbHBIC Ha3BaHUS
BAKHEHIINX NPEICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M WX IPEBpALICHUI:
O3HAaKOMJIEHHME ¢ oO0pa3laMy OpPraHMYeCKHX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKYJ OpPraHMYEeCKUX BEILECTB, HAOIIOJECHUE U
OIIMCAaHUE JEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALCHUIO OPTAHUYECKUX BELIECTB
IpY HarpeBaHuu (TUIaBJIeHHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psfa. MeTaH W 3TaH —
npocTeiline MpeACTaBUTENN alKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUsT U TOPEHMs), HAXOXKACHUE B MPUPOAE, MOIYyYEHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIA psii. DTUIEH U MPONHIECH —
npocTeilime MpeACTaBUTENIN alKeHOB: (PU3WYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUApAaTalliM, OKHUCICHHS U
HOJIUMEPU3ALMH ), TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XUMUYECKUE CBOMcTBa (peakiusi noaumepusanuu). [lodydeHue CHHTETUYECKOIO
Kay4yyKa U pE3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYCCKUN PsiT. ALICTHIICH
— NPOCTEHIIMN TpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE WU
XUMHUYECKHE CBOMCTBA (peakiuy THIPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATAIIUH,
TOpPEHUs), OJYyYEHHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHHe, (PU3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu rajoreHUpOBAaHUS U HUTPOBAHUS), MOJYYCHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noay4eHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, NMPHUHAICKAIMMU K Pa3IudHbIM
KJIaCCaM.

[IprponHble WCTOYHHMKM YIIEBOAOPOAOB. I[IpHpOnHBIM Ta3 M IOIYTHBIE
HeTsaHble Ta3bl. Hegth m e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
NEPETOHKA, KPEKUHT (TepMUYECKHM, KaTaJUTUYeCKUui), muposu3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH
YTOJIb U MIPOAYKTHI €T0 NepepadOoTKHU.

DKCHEpUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJICHHE C oOpa3laMu IUIacTMAacC, KayuyyKOB UM PE3UHbl, KOJUIEKLUU
«Heptp» u  «Yromb», MOAETUPOBAHME  MOJEKYJ  YIJIEBOAOPOJIOB U
TaJIOTEHONPOU3BOAHBIX, MMPOBEJACHNE MPAKTHUYECKONW PAOOTHI: MOJYYCHHE ITUIICHA
Y U3YYEHHE €T0 CBOMCTB.

PacuéTtHrble 3amaun.

Boluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTA PEAKLMM II0 W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WX MTPOJAYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranu4ecKue coeAMHEeHUs

IIpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHOI UM 3TaHON: CTPOCHUE,
¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEeakUUM C aKTUBHBIMU METaJUIaMH,
raJIOrT€HOBOJIOPOJAMH, TOpEHHUE), MpUMEHEeHHe. BolopoaHble CBS3M  MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[eicTBHE METAaHOJIA M ATAaHOJA HA OPTaHNU3M YEJIOBEKA.

MHOrOoatoMHbl€  COUPTHL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOECHUE,
¢usznyeckue U XUMHYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEJIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHas peaklds Ha MHOroaTOMHbIe cOUpThl). JleiicTBue Ha
OpraHusM 4esoBeka. [[pumeHnenne rmmuepruHa v STUIEHITMKOJIS.

deHon: CTpoCHHE MOJICKYNbl, (U3NYECKHE W XHUMUYECKHE CBOMCTBA.
Tokcuunocth (penona. [lpumenenue penona.

Anpnerunpl U kemouwvl. DPOpMANBIAETHI, aLETAIBIACIHA: CTPOCHUE,
(¢u3NUecKre U XMMHYECKHE CBOWCTBA (PEAKIIMU OKUCIEHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIUH), IOJYyYEHUE U TPUMEHEHUE.

OmHOOCHOBHBIE TIpenebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCYCHasl KMCJIOTBI: CTpOE€HHE, (PU3MUECKUEe U XUMHUYECKUE CBOMCTBA (CBOICTBA,
oOume IS Kiacca KUCIOT, peakius 3TepuuKalnn), moaydeHue U MpuMEHEHHE.
CreapuHoBasi M OJICMHOBAasl KUCJIOTHI KaK NPEJCTABUTENIM BBICIIMX KapOOHOBBIX
KUCIOT. MbLTa KaK COJM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBUE.

CrnoxHble >(QUpbl KAk MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. [uuaponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.




VYrneBonpl:  coctaB, KilaccUUKAIUs ~ yriaeBoJoB  (MOHO-, JH- U
noJiicaxapuabl). ['Ti0Kko3a — MpocTemmii MOHOCAXapHI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHE U XHMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(ll), okucnenue ammuadyHbiM pacTBopoMm okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKJEHUE B MPHUPOJ]E, MPUMEHEHUE,
ouosiornueckas poib. ®otocunres. OpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u mennrono3a Kak mpupoaHbie moauMepsl. CTpoeHHe Kpaxmala U
HEeJUTI0N03bl.  DU3NYECKHe W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAS PEAKIIHS C HOJIOM).

DKCIEpPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MPEBpaICHUI:
npoBeJeHNe, HAOMIOJeHNEe W OINMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJA
okcusioMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIUIEPUHA C
ruapokcuom meau(Il)), anprerugoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruppoxcumom wmeau(ll), B3aumoneicTBHE Kpaxmana C HOJOM),
MpOBEICHUE MPAKTUIECKOM pabOThI: CBOMCTBA pAaCTBOPA YKCYCHOM KHCIOTHI.

PacuéTtHrble 3amaun.

Brluncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MIJIM IMPOJIYKTA PEAKIMH MO0 W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIH MIPOJTYKTOB PEAKIIUN).

A3zoTcoeprkaliyie OpraHuIecKie COeIMHECHHUS.

AMHHOKHCIIOTHI KaK aM(pOTepHbIE OpraHWYECKHe coeauHeHus. Du3ndeckue
U XMMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe mmimHa). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIOT. [lenTunabl.

benkn kak TPUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeanHEeHHs. [lepBuuHas,
BTOpUYHAS W TPETUYHAs CTPYyKTypa OeiakoB. XMUMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOIIN3, ICHATYypallusl, KAYeCTBEHHBIC PEaKIIMKU Ha OCIKU.

DKCHEpPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEBpaICHUI:
HaOJI0/IEHUE U OMMCaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OCNKOB MpU
HarpeBaHUM, IBETHHIC PEaKIIUU OEIKOB.

BbicokoMoJIeKyIsIpHBIE COeUHEHUSI

OCHOBHBIC TOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALMU, CPEIAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPH3AIHS U TTOJIMKOHICHCAIIHA.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEeBpaICHUI:
O3HAaKOMJICHHE ¢ 00pa3iiaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpeIMeTHBIE CBSI3H.



Peanu3arus MeXnpeIMETHBIX CBS3EH NP U3YUYCHUH OPraHUYeCKOW XUMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTeCTBEHHO-
HAy4YHBIX TIOHATUH, TaK W TOHATUMN, SBJSIONMXCS CUCTEMHBIMH JUISI OTICIBHBIX
NPEeJMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHUE, HAYYHBIH (PaKT, THIIOTE3A,
3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIacCu(UKAIMs, TIEPUOIUIHOCTD, HAOJI0IeHNE,
HU3MEpPEHUE, YKCIIEPUMEHT, MOJICITUPOBAHHUE.

®du3nka: MaTepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKya,
PHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBA, (PU3MUECKNE BETUYMHBI U €IUHHIIBI KX U3MEPEHHS.

buonorus: kmetka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocHuHTE3, OMOJIOTHMYECKH aKTHBHBIC BemiecTBa (OCTKH, YIJICBOMBI, KHPHI,
(epMEHTHI).

['eorpadus: MuUHEpabl, TOPHBIE TIOPOJIBI, TIOJE3HBIC UCKOTIAEMbIE, TOIIIHBO,
pecypchl.

TeXHOJIOTHS: THUIIEBbIC MPOJYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOITME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHE TperapaThl, MaTepHAIbl U3
WCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUHU

XuMUYeCcKUl 3aeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
0007109Ka. DHEpPreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBEIE opOwTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmhpeiesieHusT 3JIEKTPOHOB M0 OpOWTalsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TMEPHOIOB. IICKTPOHHAS KOHPHUTYPAIHS aTOMOB.

[lepuonuueckuii 3akoH u Ilepuoguueckasl cucremMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U [leproauyeckoil CUCTEMBI
xuMuueckux aneMeHtoB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOWCTB XHMMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMHU TPOCTHIX U CIOXKHBIX BEHIECTB MO TPyIIaM U MEePUOJIaAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIbI XUMHUYECKOW CBSI3H
(koBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJCHTHOW XUMHUYECKOW CBs3M (OOMEHHBII U  JIOHOPHO-
akuentopHsiil). Bomoponanas cBsizb. BaneHTHOCTh. DNEKTPOOTPUIIATEIIBHOCTD.
Crenenp okucieHus. IOHbI: KATHOHBI U AaHUOHBI.



Bemecrsa  MOJEKyJISIpHOTO M HEMOJEKYJSIPHOIO  CTPOCHMs.  3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[loHATHE O OUCNIEPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTaHUYECKUX COECIMHEHN. Howmenxknarypa
HEOPraHWYEeCKUX BEUIECTB. [ eHeTudeckas CBSI3b HEOPraHWYECKUX BEIIECTB,
NpUHAAJIEKANMX K PA3IMYHBIM KJIACCAM.

Xumuueckass — peakiusa. Kimaccudukammss XMMHUYECKMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMHUUECKUX PEaKIUsIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (QakTopoB. OOpaThMBbIe
peakuuu. XUMHUYECKO€ paBHOBecHe. DakKTOphl, BIMSIOUME HAa COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutnyeckas auccouuanus. CuiabHbie U cliadble d5ekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHUCIAsl, HEUTpaIbHAs, IIETOYHAS.

OKHCIUTETPHO-BOCCTAHOBUTEIBbHBIE PEAKIIHH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYECHHUS BEIIECTB M HMX MPEBPAILLCHUN:
neMoHcTpaius Tabiun «[lepuoanueckas cucteMa xuMmuueckux sneMmentoB [l. U.
MeHpeneeBa», U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEHIETOK, HAOII0JIeHne U
ONMCAHUE JEMOHCTPALMOHHBIX U J1a00PATOPHBIX OMBITOB (Pa3joKEeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaIU3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO WHJUKATOPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbiX (AKTOPOB HA CKOPOCTh
XAMUYECKON PEAKIIUI.

PacuéTtHrle 3amaun.

Pacuétel 1O ypaBHEHUSIM XHUMHUYECKUX pEakUuWidi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACUEThl C HCIOJIb30BAHUEM IMOHATHUS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannueckasi xumus

Hewmeramnel. Ilonoxxenme HemeraimioB B llepuonnueckor  cucteme
xumuuyeckux asnemeHtoB JI. M. MenpaeneeBa U OCOOEHHOCTH CTPOEHHUSI aTOMOB.
duzuyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuUMepe
KHACTIOpoJa, cephl, pochopa u yrieposa).

XUMUYECKUE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yriaepoma U KpeMHHS)) M UX  COCIUHEHUNH  (OKCHIOB,
KUCJIOPOJICOAEPKALMX KUCIIOT, BOJAOPOJHBIX COSAMHEHUN).

[IprMeHeHUE Ba)KHEMIIIMX HEMETAIIOB M KX COETUHEHHUIA.



Mertamnel. [lonoxenne meramnoB B llepuoanueckoil cucrteMe XUMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOUYEK
aToMoB MetauioB. O0mme guzndeckue cBoiicTBa MetaiioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSIKEHUI METaJIIOB.

XWUMHUYECKUE CBOMCTBA BAXKHEHIMX METAJUIOB (HATPHH, Kaluil, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCIUHEHUM.

OObmme cnocoObl moydeHus: MeTauioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYECHHUS BEIIECTB M HMX IPEBPAILLCHUN:
U3Y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0oB HEMETAJIOB, pPEIICHUE
AKCIEPUMEHTANIbHBIX 3a7]a4, HAOJIOJICHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHIA ATIOMUHUS C PAaCTBOPAMH
KHUCJIOT U IIEJI0YeH, KaUeCTBEHHBIC PEAKIIUY HAa KATUOHBI METAIJIOB).

PacuéTnbie 3anaun.

Pacuétel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BCIIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NPOIYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEUIECTB UMEET NPUMECH.

XUMUA U )KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTMYECKOM, SHEPreTUYECKOW U TMUILIEBON
0€30MacCHOCTH, Pa3BUTUU MeEIUIMHBI. [loHATHE O HAy4HBIX METOJaxX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOHNMX HAYYHBIX MPUHIUIIAX MPOMBIILIICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB W MaTEpUaAlOB: BaXKHEUIIME CTPOUTEILHBIC
MaTtepualibl, KOHCTPYKIMOHHbIE MaTepHasibl, KpacKu, CTEKIO, KepamuKa,
Matepuaibl JJs1 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMus W 3J0pOBbE YEJOBEKA: MpaBUiia MCIHOJIH30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia OE30MACHOTO MCIIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCETHEBHOW JKU3HMU.

MexIpeIMeTHbIE CBSI3H.

Peanuzamnuss  MeXnpenMeTHBIX — CBsSI3€ TMpPU  HM3yYeHMH  OOme U
HEOpPraHU4YeCKOW XUMHUM B 11 Kiacce OCyIIECTBIISIETCA YE€PE3 UCIOIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSATUW, SBJISIIOLIUXCS
CHUCTE€MHBIMU JIJISI OTAEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DAaKT, rUMoTe3a, 3aKoH,
TEOpHsl, aHallu3, CHHTE3, KIacCUPUKaIMs, TMEePUOJUUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, SIBJICHHE.



dusuka: MaTepus, IHEPIUs, Macca, aToM, NIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTrETUYECKUM YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3MUYECKHE BEIUYMHBI MU €AUHMIIBI MX
U3MEPEHUs, CKOPOCTD.

buonorus: kierka, opraHu3zM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TTOPO/BI, TIOJE3HBIE UCKOTaeMble, TOILIUBO,
pecypchl.

TexHoyorus: XuMHUYeCcKasi NMPOMBIIUIEHHOCTb, METAJUIYPIUs, NPOU3BOACTBO
CTPOMUTEJIBHBIX MAaTEPUAIOB, CEJIbCKOXO3AWCTBEHHOE IIPOU3BOJCTBO, IIHILIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKasi  NPOMBINUICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKUX IpenaparToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MATEPHAIIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUSA
oOyyarlMMHUCs MPOrpaMM cpeaHero oOmiero oOpa3oBaHHs (JUYHOCTHBIM,
METalpeaIMETHBIM M HIpeaMeTHbiM). HaydHo-meTonuueckoil OCHOBOM  aJid
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHSI MPOrpamMM CPEAHETro OOIIEro
00pa30BaHMS SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHMS IpeIMeETa «XUMHS» Ha YpPOBHE CPEIHErO
00111eT0 00pa30BaHMUs BBIICIICHBI CIEAYIONIUE COCTABIISIONIUE:

OCO3HaHME OOYYAIOIMMUCS POCCUUCKOM TPaKIaHCKON HWAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTU U CAMOOTIPEICICHUIO;

HaJIMYMe MOTUBALUHU K OOyUYEHHUIO;

LIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUYECKHUX TPaauIuii 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOy4arolMXxcs PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTaHOBKaMH, IPUCYIIHMH LEJIOCTHOU
CHUCTEME XMMHUUYECKOT0 00pa3oBaHMUs;

HaJIMYMe NMPAaBOCO3HAHUS SKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTD >KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUA MpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4eOHOMl UM BOCHMTATEIBHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKHUMH, COLUOKYJIBTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHA
U WJealaMHd POCCHMCKOTO TPa)XITaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOPMAaMM W NpPaBWIAMH  MOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoLeccaM
CaMONIO3HAHUS, CaMOPa3BUTHUSA M HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJarOIIMXCS.

JIM4HOCTHBIE pe3yapTaThl OCBOCHHSA IpeaMera «XUMHUS»  OTpa)XaroT
cOpPMUPOBAHHOCTh OIBITA MO3HABATEJBHON M MPAKTHUYECKOW JESTebHOCTU
oOy4Jaroumxcs 1Mo peav3aluuu NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00Yy4aroIMMKCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXEHUS K 3aKOHY U MPABOMOPSIIIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOILUEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHWM y4E€OHBIX M MO3HABATEJIbHBIX 3a7a4, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHThI JPYTUX MPU aHATU3€ PA3IUYHbBIX BUIAOB YUEOHOM NeATeIbHOCTH;

2) MIaTPHOTHYECKOr0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAY4YHOMY HACJIEAUI0
OTE€YECTBECHHON XUMMHU,

yBa)XEHHUA K MpOIECCy TBOpUYECTBA B 0OJACTU TEOPUM U IMPAKTUYECKOIrO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAYKH €CTh PEe3yJbTaT
JUTUTETIBHBIX ~ HAONIONEHWH, KPOMOTIMBBIX  OKCIEPUMEHTANBHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECAa M [O3HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHHHM W MOCIEAYIOUIEM
aHaJn3e MH(pOpMAIMKU O MEPEOBbIX JTOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOMU
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
Y NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIECHHWE M IMOCTYIKH CBOMX TOBAapUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) gopmupoBaHus KyJbTYPHhI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 30pOoBOro H 0Oe30macHoro oOpas3a >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOo/ieHns TpaBuUil O€30MacHOro0 OOpallleHUsT C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJOBOU AEATEIIBHOCTH;

NOHUMAHUSl UEHHOCTH TNPAaBWJI HMHIMBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIFO/IEH;

OCO3HAHUS TIOCIEJCTBUNA W HEMPUSATHS BPEIHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSTEIbHOCTH, OOILIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpYrMxX BHIAX
NEeATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYaCTHE B PEIICHHH MPAKTHYECKUX 3a]ad
COIIMAJIbHOM HAMpPaBIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY HM3YUYEHHIO MPOPECCUl pa3IuuHOTO poja, B TOM
YHCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUU 10 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U Pe3ylbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpDY HHAMBUAYAJIbHOH TpPACKTOPHUU
oOpa3oBaHus, Oynymed npodeccun U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 001IeCTBA;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1IEJIECOOOPAa3HOT0 OTHOILIEHUS K MPHUPOJE, KaK HMCTOUYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa SKOJOTUYECKUX NpOoOJIeM, BIIHSHUS
SKOHOMMYECKHUX ITPOLECCOB HA COCTOSTHUE NMPUPOJHON U COLIMATIBHOM CPENBL;

OCO3HaHUS HEOOXOJMMOCTH HCIIOJb30BAHMUS JOCTHKEHHM XUMHUHU IS
penIeHus BONPOCOB PALMOHAIIEHOTO IPUPOOTIOIb30BaHNS;

AKTUBHOTO HENPUATHS JEWCTBUH, NPHUHOCAIIUMX BpEd OKPYKaroIIeH
OPUPOIHON cpefie, YMEHHUSI MPOTHO3UPOBATH HEOIATONPUSTHBIE SKOJIOTHUECKUE
NOCJIE/ICTBUA MPENPUHUMAEMBIX JEHCTBUN U PEAOTBPALIATh HX;

HAJIM4YMs Pa3BUTOIO HKOJIOTHYECKOTO MBILIUICHHS, IKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH DKOJIOTHYECKOM HaIIPaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMHU B ITO3HABATEJIBHONW, KOMMYHHMKAaTUBHOW M COLMAJIBHOU
NPaKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSITH HAECOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTHKHY;

NOHUMAaHUA CHenu(UKA XUMUM KaK HayKd, OCO3HaHHs €€ poid B
(OpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHUU LIEJIOCTHOTO
Npe/ICTaBICHU 00 OKpYKAloIIeM MHUpPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TNPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHWHU NpPOOJIEM COXpaHEHUs
IPUPOTHOTO PAaBHOBECHS,

yOeXXKAEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH I  COBPEMEHHOM
IUBUJIM3AIMU: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH W Ba)XXHOW pOIM B
CO31aHUM HOBOM 0a3bl MaTepUaIbHON KYJBTYphI, PEIICHUH I100aIbHBIX IpoOiieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM, MUILEBOM H
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, OOECIICYCHHUH YCIOBUN
YCIIEIIHOTO TPY/Ja M SKOJOTHYECKU KOM(POPTHOM KU3HU KaXKOT0 WiIeHA OOILECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU HCIOJIb30BaTh
NoJTydyaeMble 3HAHUA U aHAIM3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIET0 MUpa U



MPOUCXOISIIUX B HEM U3MEHEHUI, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEKOIMXCS JAaHHBIX C IEJIbI0 MOJXYYEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIO0JIb30BaTh XUMUYECKUE 3HAHUS TSt
perieHus Npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON E€ATETbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENpPEphIBHOMY OOpa30BaHUIO U
caM0ooOpa30BaHUIO, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3iWyHbIX chepax mpodeccHoHaTbHON
NEeATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIE PE3YJIbTaThl OCBOCHUSI YUEOHOro mpeameTa «XHUMHs) Ha
YPOBHE CpeIHET0 00I11eT0 00pa30BaHUs BKIIOYAIOT:

3HaUMMBlE IS (OPMHUpPOBAHUS ~ MHUPOBO33PEHUS  OOYJAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXMPEAMETHBIC) OOLICHAYYHbIC MOHSITHS, OTpa)karolue
[EJOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHENUPUKY METOIO0B TMO3HAHUS,
UCIOJIb3YeMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHUE,
NpoIIece, CUCTEMa, HaYIHBIA (haKT, MMPUHITUII, THUTOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpWsI, UCCIE0BaHNE, HAOI0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U IPYTHC);

yHUBEpCalbHbIe Y4eOHbIC NeWcTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

pEryJsiTUBHBIE), obecreunBaroIye dbopmupoBaHue (byHKIIMOHATIBHOM
TPAaMOTHOCTH ¥ COITMAILHON KOMIIETCHITUN 00YyJaroIXCs;
CIIOCOOHOCTB 00y4Jarommxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIIUIUTMHAPHBIE, MAPOBO33PEHUYCCKHNE 3HAHWSA M yYHUBEpCAIbHBIC YUCOHBIC
JICUCTBUSI B MO3HABATEJIBHOM M COIMAJIBHOM ITPAKTHKE.

MeTanpeaMeTHbIE PE3YyIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSATHUBHBIMU
JICHCTBUSIMU.

OBiaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HABaTeJIbHLIMHU
JEeUCTBUSAMM:

1) 0a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITEJIbHO  (popMynupoBaTh W aKTyaJIM3UpOBaTh  MNpoOJeEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh 1ICIM JCSATEIbHOCTH, 3ajiaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHKEHHUSA, COOTHOCUTH PE3YJIbTAaThl AEATCIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCII0JIb30BaTh IPHW OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIILUICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHSITHS NIl OOBSICHEHUS OT/IENbHBIX (DaKTOB U
SIBJICHMI;

BEIOMpATh OCHOBAaHWA W KPUTCPHH I KiIacCH(PUKAUA BEIIECTB U
XUMHUYECKUX PEaAKIINi;

yCTaHABIMBATh TMPUYUHHO-CICJCTBEHHBIE CBSI3M MEXAY H3y4daeMbIMU
SIBIICHHUSIMU;

CTPOWUTH JIOTHYECKHE pacCyKIAeHUs (MHIYKTUBHBIC, JEIYKTUBHBIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS] B pPacCMaTPHUBACMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BHIBOJIbI U 3aKITIOUYCHUS;

NPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3YEMbIE€ B XUMUN CUMBOJIHYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30OBBIBATH MOJICIBHBIC TIPEICTABIICHUS — XHMHUYECKUI
3HaK (CHMMBOJI) D3JIEMEHTa, XUMHUYecKas (opmyaa, YpaBHEHHE XUMHUYECKOU
peaKknuy — TMPH PEIMICHUH YYEOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHX 3aj1ad,
NPUMEHSTh Ha3BaHHBIC MOJICJIbHBIC TIPEICTABICHUS VISl BBISIBJICHUS XapaKTepPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUU.

2) 6a3oBble Mccaea0BaTEILCKHE AeiiCTBHSI:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIMICCTB M XUMUYCCKUX
pEaKLHNiL;

dbopMyIMpOBaTh 1IEJIM U 3a/1a4l UCCIICI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENILHO C(OPMYJIHPOBAHHBIE BOINPOCHl B KAYeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIHBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH, YMEHHS HAOII0JaTh 32 XOJ0M
npoIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3yabTaT, (PopMyIHpoOBaTh
0000IIIeHHSI ¥ BBIBOJIBI OTHOCUTEIBLHO IOCTOBEPHOCTH PE3YIIBTATOB HCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOMU
NEATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOWICKY METOJIOB pEIICHUS TMPAKTHYCCKUX 3a/]ad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB ITO3HAHMSI.

3) padora c unpopmanueii:

OpPUEHTUPOBATHCS B PA3UYHBIX HCTOYHMKAX UWHGMOpManuu (HAy4HO-
MOTyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJICP)KAaHUS, CIPABOYHBIE TOCOOWS,
pecypcbl MIHTEpHETA), aHAIM3UpOBaTh MH(POPMAIMIO PA3THYHBIX BUAOB M (HOpM
NpeICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTD u
HEIMPOTUBOPEUUBOCTb;



(GopMyIHpOBaTh 3aNpPOChl U NPUMEHATh PA3NIUYHBbIE METOJbl IPU MOUCKE U
oTOope wuHpOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYCOHBIX 3aaad
OIPENEIEHHOTO TUTIA,

npuoOpeTaTh OMBIT HUCHOJIb30BAaHUS HMHPOPMAIUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3JIMYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpAaTh  ONTHUMaJbHYIO  (OpMy  MpEACTABICHUS
uHpopManuu (CXeMbl, TpaduKu, AUArpamMMbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpeAcCTBa HpH padoTe C
XUMHYECKON HH(OpManMeil: NpUMEHATh MEXIpeAMETHble ((usuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpEeBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPEoOpa3OBbIBATh 3HAKOBO-CUMBOJUYECKUE CPEICTBA
HATIJIATHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUaora u/uiu
JIUCKYCCHUHU,  BBICKa3blBaTh  HJeH, (OPMYJUpOBATh CBOU  MPEJIOKEHHUS
OTHOCUTEJILHO BBINOJIHEHUS NPET0KEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAIMEN pEe3yJbTaTOB IMO3HABATEIBHOU JESTEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BBINIOJHEHNUN
XMMHYECKOTO JKCIIEPUMEHTA, MPAaKTUYECKON paboThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealn3alul Y4eOHOro npoekra u (opMyIupoBaTh BBIBOJBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IMYyTEM COIVIACOBAHMS IMO3MIIMIA B
x0J1e 00CyXIeHHSI 1 0OMEHAa MHCHHUSIMHU.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

CaMOCTOATEJIBHO IIAaHUPOBATh M OCYILIECTBIIATh CBOIO I103HABATEIBHYIO
NeATeIbHOCTh, Ompeaesas €€ Lead M 3aJayd, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh IPEAJaraeéMblid ajlroputM JACHCTBUU IpuU
BBIMIOJJTHEHMH YYE€OHBIX UM UCCIEIOBATEJIbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX peHIeHHUs € Y4ETOM IIOJIyYE€HHS HOBBIX 3HaHMHA O
BEILECTBAX U XUMHUYECKHX PEAKLIHUSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHaJIH3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHUMHYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa, POJM XHUMHU B TIO3HAHUU SBJICHUU



Opupoasl, B  (OPMUPOBAHMUM MBINUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOLUEHHUS K CBOEMY 3J0POBBIO U MPUPOJHOU
cpene;

BIIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAramIiiue MOHATHS (XMMHYECKHI JJIEMEHT, aTOM, >JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (Gopmyna (pa3BépHyTas M COKpamEHHAas), MOJb, MOJSIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKelleT, GyHKIIMOHATIbHAS TPYIIa, paJuKall,
U30MEpUsl, U30MEPBL, TOMOJIOTUYECKUN PsAll, TOMOJIOTH, YIJIEBOJOPOBI, KHCIOPO.
U a30TCOJEpKAUIMEe COEIMHEHHS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOpPUM M 3aKOHBI (Teopusi CTPOEHUs
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHMHH; MHPOBO33PEHUYECKUE 3HAHUSA,
JeXalpe B OCHOBE MNOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAX, COCTaBE, MOJYyYECHHH H
0€30MacHOM HCIOJB30BAHNN BAXKHEWIIMX OPraHWYECKUX BEIIECTB B OBITY U
NPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCT, YMEHHI BBIABISTh XapaKTepHbIC NPHU3HAKU TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUIUE IMOHSATUS MPH
ONHMCAHUM COCTaBa, CTPOCHHMSI U MPEBPALICHUI OpPraHUYECKUX COECUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHUKY IS
COCTaBJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn OpraHMYECKMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX pPEaKIuH,
U3rOTABIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BEIUECTB [JISl MILIFOCTPALMH HX
XUMUYECKOTO U POCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCT, YMEHUW YCTAHABIMBATH MPUHAICHKHOCTh H3YUYECHHBIX
OPraHMYEeCKMX BEHIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEIEIEHHOMY
KJIaccy/Tpynmne coeauHeHui (yrIeBOJOPOMABI, KHUCIOPOI U a30TCOAEpKallue
COE/IMHEHMSI, BBICOKOMOJICKYJISIDHBIE COEJMHEHUs), J1aBaTb MM Ha3BaHUA IIO
cucrematnueckod HomeHkiarype (IUPAC), a Takxke NpUBOJIUTH TPUBHAJIbHbBIC
HA3BaHUSl OTMEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMICH, alleTUJICH,
ATUJICHTJIMKOJb, TNHIEpUH, (eHol, GopMalbAeTu, aleTaibleruji, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAs KACI0TA, CTEAPUHOBAs KHCIIOTA, TJIF0OKO03a,
bpykTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(OPMUPOBAHHOCTh, yMEHUSI OMPENEIATh BHUABI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTh, YMEHHUS TPUMEHSTH TIOJIOKEHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. ByTiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MAacChl BEIIECTB;

chOpMUPOBAHHOCT, ~ yYMEHUH  XapakTepu3oBaTb  COCTaB, CTPOCHUE,
dbu3nueckre M XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STWICH, MPONHJICH, alleTHIICH,
oyranuen-1,3, metwinOyraauen-1,3, GEH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
TIIMIEpUH, (EHOJI, aleTanbIeru, MypaBbUHAS U YKCYCHas KHCIIOTHI, TIIOKO3a,
Kpaxmasi, IeJUTI0J103a, aMUHOYKCYCHAsl KUCI0TA), WILTIOCTPUPOBATh TEHETHYECKYIO
CBSA3b MEXIYy HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHMUYECKHUX PEAKIHI C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMECHHS XapaKT€PHU30BaTh UCTOYHHUKH YTJIEBOJIOPOTHOTO
celpbsi  (HEedTh, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadboOTKH U
MPaKTUYECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKH;

c(hOpPMUPOBAHHOCT, YMEHHMA TPOBOJUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BEIIECTBA WM TMPOIYKTa
peaknuM IO W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJJHOTO U3 HCXOJHBIX
BEILIECTB WJIM MPOIYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHUH BJANIETh CUCTEMOM 3HAHUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3yeMbIX B XUMHUHU MPU U3YUYCHUH BEIIECTB U
XUMUYECKUX SBJICHUH (HAOJFOICHHE, N3MEpPEHNE, SKCTICPUMEHT, MOICIUPOBAHHUE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYCCKAC 3HAHUS JUIsl TPUHATHAS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEHIECTBAMHU M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOATH MTpaBUjia MOJIb30BAHUS XUMUYICCKON
TOCYZI0OM W J1Ta0OpaTOPHBIM OOOPYJOBAaHWEM, a TAaKXKE TMpaBWIA OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKIMSAMH MO BBITOJTHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCT, yMEHUHN IUTAHUPOBATH W BBITIOJHITh XUMHYECKHM
AKCIIEPUMEHT (TIPEBpAIICHHUs] OPTAaHMYECKHUX BEIIECTB MPY HATPEBAaHUH, TOJTyUCHUE
ATHJICHA U U3yYEHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKITUN OPTaHUICCKUX BEIICCTB,
JieHaTypaius O0eJIKOB MPU HArPEeBaHUH, IIBETHBIE PEaKIIMK OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TpH OOpalllEeHUU C BEIIECTBAMHU U
7a00paTOpHEIM  O0OpYAOBaHUEM, TMPEACTABIATh PE3yJAbTAaThl  XHMHYECKOTO
DKCIIEpUMEHTa B (OPME 3alMCH YpPaBHEHUN COOTBETCTBYIONIUX pEAKIHH U
(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uH(bOpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeliCTBa MAacCOBOM
uH(popmanuu, HTEepHET U Apyrux);



chOpPMUPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBUjia  DKOJIOTHYECKH
11eJIeCO00pa3HOT0 TIOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEW NMPUPOJHOM CPEIBL, OCO3HABATH
OIIACHOCTh BO3JECHUCTBUS Ha >KUBBIE OPraHU3Mbl OIPEICIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbici Tokazatens [IJIK, moscHsaTh Ha mpuMmepax CrocoObl
YMEHBIICHUSI W MNOPEAOTBPAILICHUS WX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA,

TUIsl 0OYJaroNuMXcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMCHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUM;

JUTSL CIIETIBIX M CIA0OBHIANMX OOYy4alOUMXCSA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cUcTeMy oOo3HaueHuid JI. bpaiinsa mis 3anmcn XMMUYeCKUX

bopmyi.
11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUS OTPakaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUN: O XHUMHYECKOW  COCTaBJISIONMIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B  (OPMUPOBAHWM MBINUICHUS U  KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIUIS PeIICHUs] TIPAKTHUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpere;

BJIQJICHUE  CHUCTEMOM  XHWMHUYECKMX  3HAaHMH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYECKUM 3JIEMEHT, aToM, H30TOIl, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyjla, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHh OKHUCIICHUSI, XUMUYECKasi CBA3b
(KOoBaJIGHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsI PEIIETKa,
TAMBl ~ XUMHUYECKUX  pEaklUMi, pacTBOp, IJICKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJINTUYECKAsE JAUCCOIMAIUSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHUSI U MPEBpPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHMUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBJICHUH, (PAKTOJOIMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCMOJIb30BAHUM BAXKHEHUIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U NMPAKTUYCCKOU JICITSIHPHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKT€pHbIE MPU3HAKK MOHATHM,
yCTaHABIMBATh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS MPU
ONKMCAHUHU HEOPTaHMYECKUX BEIIECTB M X NMPEBPAILCHHUIA;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XHMUYECKYIO CHUMBOJMKY MJIs
cocraBieHUs: (GOpMyJl BELIECTB M YpPaBHEHUH XHMMHUYECKHUX  pEaKLuH,
cucteMarndeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid Tra3, YIVIEKUCIbIA ra3, aMMHakK, rameéHas
U3BECTh, HETAIEHAS! U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(OPMUPOBAHHOCTb YMEHUN OIPEAETATh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKAasi, BOAOPOIHAS) B COCTMHEHUSIX, TUII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJIEKYJspHasi,
WOHHAsl, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHM;

c(OpMUPOBAHHOCTH YMEHUI yCTaHABJIUBATh MIPUHAIJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO WX COCTaBy K OMNpEeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJJIbI, OKCH/Ibl, OCHOBaHUS,
KUCJIOTBI, aM(pOTEpHBbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOJAUYECKOTO 3aKoHa /[,
. MenneneeBa 1 1€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIUU;

chOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKMX 3JeMeHTOB |—4 mnepuono Ilepuoandeckoil cuUCTEMBI
xumuyeckux siemeHtoB JI. M. MenneneeBa, UCHONB3ys NOHATUSA «s-, p-, d-
AIIEKTPOHHBIE opouTamm, «OHEPreTUYECKHE YPOBHMY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB M MX COEIMHEHUN
10 meprojaM u rpymmnam llepuoanyeckoil CUCTEMBI XMMUYECKUX 3J1eMeHTOB JI. .
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  PA3JMYHBIX  KIIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXKAY HEOPraHUYECKUMU
BEILIECTBAMH C ITIOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHUS KIaCCU(PUIMPOBATH XUMUYECKHE PEAKLUUU IO
pa3IMYHbBIM TMPU3HAKaM (YUCIY M COCTaBYy pPEArMpyIOIIMX BELIECTB, TEILIOBOMY
b deKTy peakiuy, W3MCHCHHIO CTEIICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiuy, y4acTUIO KaTajlu3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHs PEaKIUil pa3IudHbIX
THUIIOB, TIOJIHBIE U COKpPAIEHHBIC YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKIUU UAYT 1O KOHIIA;



cOPMUPOBAHHOCTb YMEHUN NPOBOAMTH PEAKUUHU, MOATBEPKIAAIOIINE
Ka4eCTBEHHBI COCTaB pAa3jINYHBIX HEOPraHWYECKUX BEIECTB, pPAaClo3HABAThH
OTIBITHBIM TYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BELIECTB;

cOPMUPOBAHHOCTb ~YMEHHUM  pacKpblBaTh CYIIHOCTb  OKUCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OamaHca
ITUX PEaKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakuuu OT pa3auyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeicTus (npuHiun Jle llatense);

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKalye B OCHOBE MPOMBINUICHHOTO TMOJYyYeHHUs CEPHOM KUCIOTHI, aMMHaKa, a
Takxke CHOPMUPOBAHHOCTh TPEJCTABICHUN 00 OOIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIUKCIEHHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
pU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKUUU
BELIECTB, TEIUIOBOrO 3((deKra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHsS] MaccChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMUPOBAHHOCTh YMECHHI COOJTFOATH MTPaBUjia MOJIb30BAHUS XUMUYIECCKON
TOCYZI0OM W J1Ta0OpaTOPHBIM OOOPYIOBAaHHMEM, a TAaKXKE TMpaBWIA OOpAIICHUS C
BELIECTBAMHM B COOTBETCTBMU C MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1aO0OPATOPHBIX
XUMHYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATh U BBINOJHATh XUMHUYECKUAN
IKCHEPUMEHT (pa3ioKeHHE MEPOKCHIa BOAOPOJAa B MPUCYTCTBHM KaTalW3aTopa,
ONpeziesieHue Ccpelbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UH/IMKATOpa, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM peakluu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakiMu Ha cynbdar-, kapOoOHAT- H
XJIOPUJ-AaHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCTIEPUMEHTANIbHBIX 3a7ad IO
TemMaM «MeTamie» U «HemeTamnasl») B COOTBETCTBHM C TpaBWJIAMH TEXHUKU
0e30macHOCTU IpU OOpaIllEHUH C BELIECTBAMU U J1a0OPAaTOPHBIM 00OPYAOBAHUEM,
OPEJCTaBISATh PE3YyIbTaThl XUMHUYECKOI'O OKCIIEpUMEHTa B (QopMme 3amucu
YPaBHEHHUH COOTBETCTBYIOLIMX pPEAKIH W (OPMYyTUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMaLIMIO, TOJYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHUKa1uu, UHTepHeT u Apyrux);



chOpPMUPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBUjia  DKOJIOTHYECKH
11eJIeCO00pa3HOT0 TIOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEW NMPUPOJHOM CPEIBL, OCO3HABATH
OITACHOCTb BO3JICUCTBHS HA KMBBIE OPraHU3MbI ONPEACIEHHBIX BELIECTB, IOHUMAas
cmbicn mokasatens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHbBIICHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3JACHUCTBUSI HA OPTaHU3M YEJIOBEKA;

U1l 0OYyJaronmXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMCHHUE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUS BEUICCTB U
XUMHUYECKUX SIBJIICHUM;

JUISL CJENBbIX M CHA0OBHISIIMX OOYYaloOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cUcTeMy oOo3HaueHuid JI. bpaiins mis 3anmcn XMMUYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI pecypesI
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 2
’9 HenpenenbHbie yrieBogopoabl: aaKeHBI, 6 |
AJIKaIMEHBI, aTKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U 3 |
UX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 3
39 Anpaeruapl. KapOOHOBEIE KUCIIOTHI. 7 1
Crnoxuble 3¢upbl
33 VYriieBoabl 3 1




Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM unppoBbIe
Ne /i P KouTtpoann IpakTuueckn (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB JI. . Meneneena
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi XumMust
2.1 Mertaibl 1
2.2 Hemeranns 1 1
)3 CBsI3b HEOPTAHUYECKUX U OPTaHMICCKHUX )
. BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUSA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Koutpoas | IIpakTuuec ara uuppoBbIe
Tema ypoka OHTPOJI pa A dp
n/n Bceero HbIE KHe H3YYeHH S oOpa3oBareJib
padoThI padoTbI HbI€ pecypchbl
[IpeameT opraHn4eckoil XuMuH, eé
1 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE 04.09.2023
Teopust cTpoeHUS OpraHUIECKUX
2 coeauHennii A. M. bytiiepoBa, €€ OCHOBHBIE 1
! I 11.09.2023
MTOJIOKEHUS
[IpencraBnenue o KiaccuuKauu
opranuueckux Beiects. Homenkiarypa
3 1
(cucremaTuyeckasi) U TPUBUAIBHBIC 18.09.2023
HA3BaHMSI OPTaHUYECKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUYECKUHN PsijfL 25.09.2023
5 MertaH 1 3TaH — NPOCTEUTIINE 1
MPEJICTaBUTEIN aTKaHOB 02.10.2023
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 09.10.2023
DOTUJIEH U TTPOINUIIEH — MPOCTEHIINE
7 1
MIPEICTaBUTENN aJTKEHOB 16.10.2023
g [Tpaktryeckas padora Ne 1. «[lomyuenue | 1
ATWJIEHA U U3yYEHUE €r0 CBONCTBY 23.10.2023
9 Ankanuensl. byraauen-1,3 u 1




MetunOytanuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa M PE3UHBI

13.11.2023

10

AJIKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKHUM psAll. ATIETUIICH —
MPOCTEUILINN MPEICTABUTEIb ATTKUHOB

20.11.2023

11

Breraucnenus mo YpaBHCHHIO XUMHUUYECKOM
pCaKnuu

27.11.2023

12

Apenbl: 6eH301 U TOIyol. TOKCHYHOCTh
apeHoB

04.12.2023

13

['enernyeckas cBS3b yIi€BOAOPOIOB,
MPUHAISKANUX K PA3IUYHBIM KJIaccaM

11.12.2023

14

IIpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:
IIPUPOHBIN ra3 U NOMyTHbIE HEQTAHBIE ra3bl,
He(PTH U IPOAYKTHI €€ epepadoTKu

18.12.2023

15

IIpupoIHbIE UICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOHBIN ra3 U NOMyTHbIE HEQTAHBIE ra3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu

25.12.2023

16

KonTponbHas pabota no pazaeny
«YTIIeBOOPOIBDY

15.01.2024

17

HpeHeHBHHC OJIHOATOMHBIC CITMPTBI:
MCTAHOJ U 3TaHOJI. BO,I[OpOI[HaH CBA3b

22.01.2024

18

MHOroaroMHbl€ CIUPTHL: ITWICHITIUKOIb U
IJIMLEPUH

29.01.2024

19

®deHoII: CTpPOCHUE MOJICKYJIBI, (PU3NIECKHE U
XUMHNYCCKHUEC CBOﬁCTBa, IIPUMCHCHUC

05.02.2024

20

Anpaeruapl: GOpMaNIbICTH M alleTAIbICTHI.
AneroH

12.02.2024




OnHOOCHOBHBIE TIPEIeNTbHBIE KAPOOHOBBIE

21 KHMCJIOTBI: MypaBbUHAs U YKCyCHast 19.02.2024
” [IpakTrueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD» 26.02.2024
3 CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHCJIOT 04.03.2024
24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee NCHCTBIE 11.03.2024
Cnoxxnbie 3(UpBI KaK MPOU3BOIHBIC
25 z;)iic;};omlx KUCHOT. ['Maposin3 CI0KHBIX 18.03.2024
26 Kupsr: runponus, NpUMEHEHHE,
OHMOJIOTHYeCcKast POJIb )KUPOB 25.03.2024
VYrneBojbl: cocTaB, Kiaccuukaus.
27 g;;}ic;:(iinceazs;éf;wmenn. TIII0K034, 08.04.2024
)3 Kpaxman u nenirono3a kak mpupoHbIe
MOJIUMEPHI 15.04.2024
KonTponbHas padbota o pazaeny
29 «Kucnopoaconep:xaiiye opraHuuecKue 2 04.2024
COCTUHEHUS
30 AMWHBI: METHJIAMUH Y aHWJTHH 79.04.2024
AMMHOKHUCIIOTHI KaK aM(pOTEpHBIE
! EEE)?II:)I;I“[I/II?{ZI({:II/I(Z; (3);{:2:;1}/11:% i_[Iz)I;TI/II[I)I 06.05.2024
1 benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 13.05.2024




OCHOBHBIE TTIOHSTHS XUMHH
33 . 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 20.05.2024
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
Y 27.05.2024
[InmacTmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoTbI

IIpakTHye
CKHe
padoThI

JlaTa
U3y4YeHUS

DJIeKTPOHHBI
e nudposbie

oOpa3oBarteJib
Hble pecypchbl

XUMUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMoB

04.09.2023

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMAa XMMUYECKUX 3JIeMeHTOB [[. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOr0 3aKOHA U CUCTEMBI
xuMmudeckux dyemenToB .M. Menieneena B
Pa3BUTHU HAYKH

18.09.2023

CrpoeHue BemiecTBa. XuUMUYecKas CBs3b, €€
BUABI, MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBs3u. Bonopoanas cBs3b

25.09.2023

BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenp okucienus. Bemecrsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTpOCHUS

02.10.2023

[TonsTue o nucnepcHeIx cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPBI. MaccoBast 10414
BEILIECTBA B PACTBOPE

09.10.2023




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3IUUYHbIX
KJIaCCOB

16.10.2023

Kiaccudukanmss XumMuueckux peakiuii B
HEOPraHW4YECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MaCcChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBpAICHUS SHEPTUHU NTPU
XUMHUUYECKUX PEaKIUAX

23.10.2023

Ckopoctb peakunu. OOpaTuMble peaKIu.
XUMHUYECKOE paBHOBECUE

06.11.2023

10

[IpakTuueckas padora Ne 1. «BiausHue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

13.11.2023

11

DnekTponuTHyeckas auccoruanus. [Toastue o
BOoJIOpoAHOM Moka3zatene (pH) pactopa.
Peakiiun nonnoro oomena. ['maponus
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

20.11.2023

12

OKHUCANTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
[TonsTre 006 371EKTpOIM3€E PACILUIaBOB U
pacTBOpPOB COJIEH

27.11.2023

13

KonTponbHas pabota no pazaeny
«Teoperndeckue OCHOBBI XUMHM»

04.12.2023

14

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX dneMeHToB JI. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKrue CBOMCTBA
METaJJIOB

11.12.2023




CrnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s

15 HaNpsDKEHUH METalIOB 18.12.2023
XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIJIOB
16 (HaTpwuii, Iiam/m, KaJlbIIHH, ME%JI‘HI/II/I, 75.12.2003
ATIOMUHUIA) U UX COCTUHEHUN
17 XHUMHYECKHE CBOMCTBA XpOMa, MEIU M MX
COETUHEHUN 15.01.2024
18 XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COETUHEHUN 22.01.2024
[IpakTnueckas padora Ne 2. "Pemienue
19 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 29.01.2004
«MeTame»"
Hewmerannsl, ux nonoxenue B [leprnoanueckon
20 CUCTEME XUMUYECKUX 3JieMeHTOB [I. M. 05.02.2004
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS AaTOMOB A
®u3nyuecKkue CBOMCTBA HEMETAIIIIOB.
21 AnoTponusi HEMETaIOB (Ha IpUMEPE
12.02.2024
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)
2 XHUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COETUHEHUN 19.02.2024
7 XuMHYEeCKHe CBOMCTBA a30Ta, hochopa u ux
COETUHEHUN 26.02.2024
24 XUMHUYECKUE CBOMCTBA yriiepoia, KpEMHUS U
UX COEOUHEHNNI 04.03.2024
75 [IpruMmeHeHne Ba)KHENWIIUX HEMETAIIIOB U UX
COCIMHCHUI 11.03.2024
26 O0001IeHrEe U cUCTEMATH3alis 3HAHUH 110

Teme «HemeTamney. Berauciaenus no

18.03.2024




YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHYCCKUC paC‘-IéTBI

[TpakTrueckas padota Ne 3. «Pemenue

27 1
3KCHepI/IM€H’["'aJII)HI)IX 3a7a4 110 TEME 08.04.2004
Hemeramier"y
)3 KoHntposbHas pabota mo teMaM «MeTauib» U 1
«HemeTtamien) 15.04.2024
29 Heoprannueckue u opraHn4ecKue KUCIOTHI. |
Heopranuueckue nu opraHn4eckre OCHOBaHUS 22.04.2024
AM@oTepHbIe HEOPTraHUYECKUE U
30 OpraHuYecKue coeAMHEeHus. [ 'eneTnueckas 1
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX 29.04.2024
BELIECTB
Poup xuMuu B 00ecrieueHIN SKOJIOTHYECKOM,
31 7| i 0 1
SHEPTeTUYECKON U MUIIEBON O€30MaCHOCTH, 06.05.2024
Pa3BUTUU MEAUIUHBI
[IpencraBienus 06 0OIIKMX HAYYHBIX
32 1
HpI/IHH?HaX MIPOMBIIIJICHHOTO TIOJTy4YEeHUS 13.05.2004
BaKHEHIIINX BEIIECTB
33 q 1
€JI0BEK B MUPE BEIIECTB U MaTEPUAJIOB 20.05.2024
34 X 1
MMUSI ¥ 37I0POBBE YEIIOBEKA 27.05.2004
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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